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ORAL SESSION I: DIABETES CARE, EDUCATION 
AND GENETICS

O-02    |    Effect of glycemic control in type 1 
diabetes on genome-wide DNA methylation profile

B. Čugalj Kern1,2, J. Kovač1,2, R. Šket1, B. Jenko Bizjan1,2, 
T. Tesovnik1, K. Dovč1,2, T. Battelino1,2, N. Bratina1,2

1UMC Ljubljana, Ljubljana, Slovenia, 2Faculty of 
Medicine, University of Ljubljana, Ljubljana, Slovenia

Introduction:  Glycemic control regulation is crucial, 
since hyperglycemia causes micro- and macrovas-
cular complications. Growing evidence suggests 
that hyperglycemia influences the development of 
vascular complications through DNA methylation.
Objectives: Our objective was to elucidate differen-
tially methylated loci in individuals with Type 1 Dia-
betes (T1D) who exhibit no indications of chronic di-
abetic complications, and to conduct a comparative 
analysis between suboptimal and optimal glycemic 
control management.
Methods:  The study included 20 participants with 
T1D, aged between 13 and 21 years and with T1D for 
at least 5 years. Participants’ DNA was isolated from 
blood samples and pooled according to their mean 
values of glycated hemoglobin (HbA1c). Participants 
were classified into two groups: HbA1c < 7% (10 par-
ticipants) vs. HbA1c > 8% (10 participants). 
DNA methylation was detected on a native DNA us-
ing PromethION platform (Oxford Nanopore Tech-
nologies). Statistical analysis was done with R pack-
ages DSS for differential analysis, annotatr for gene 
annotation, and clusterProfiler for Kyoto Encyclope-
dia of Genes and the Genomes (KEGG) signaling 
pathway enrichment analysis.
Results:  A total of 8385 differentially methylated 
sites including 4575 hypomethylated and 3810 hy-
permethylated according to group HbA1c>8% were 
detected in 1802 genes. These genes were enriched 
for 48 KEGG signaling pathways. The top five path-
ways were phospholipase D signaling pathway, 
phosphatidylinositol signaling pathway, retrograde 
endocannabinoid pathway, Rap1 signaling pathway, 
and endocytosis.

Conclusions:  Our results show that different regu-
lation of glycemic control in blood samples of par-
ticipants with T1D without signs of chronic diabetic 
complications altered DNA methylation patterns. 
Several of statistically significant signaling pathways 
were already associated with pathology of vascular 
complications. These changes could contribute to 
an early identification of risk for development of mi-
cro- and macrovascular complications in T1D.

O-03    |    Larger decrease in HbA1c from onset 
of type 1 diabetes in children and adolescents in 
recent years in Sweden

I. Steineck1,2, J. Anderzén3, K. Eeg-Olofsson4, 
J. Ekelund5, S. Gudbjornsdottir5, L. Hanberger6, 
J. Nåtman5, A. Pundziute-Lycka7,8, U. Samuelsson9, 
S. Särnblad10,11, K. Åkesson6,3, R. Hanas7,12

1Steno Diabetes Center Copenhagen, 1Department 
of Endocrinology, Gentofte, Denmark, 
2Rigshospitalet, 2Department of Internal Medicine 
and Endocrinology, Copenhagen, Denmark, 
3Ryhov County Hospital, Department of Pediatrics, 
Jönköping, Sweden, 4Institute of Medicine, University 
of Gothenburg, Department of Molecular and 
Clinical Medicine, Gothenburg, Sweden, 5Center of 
Registers Västra Götaland, Gothenburg, Sweden, 
6Linköping University, Department of Biomedical and 
Clinical Sciences, Linköping, Sweden, 7Gothenburg 
University, Institute of Clinical Sciences, Sahlgrenska 
Academy, Gothenburg, Sweden, 8Sahlgrenska 
University Hospital, Department of Pediatrics, Queen 
Silvia Children’s Hospital,, Gothenburg, Sweden, 
9Linköping University, Department of Clinical and 
Experimental Medicine, Linköping, Sweden, 10Örebro 
University, Faculty of Medicine and Health, School 
of Medical Sciences, Örebro, Sweden, 11Örebro 
University Hospital, Department of Pediatrics, 
Örebro, Sweden, 12NU Hospital Group, Dept. of 
Pediatrics, Uddevalla, Sweden

Introduction:  HbA1c has decreased considerably in 
Sweden in recent years. The pediatric HbA1c target 
was lowered to 48 mmol/mol (6.5%) in 2017.
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Objectives: The aim of this study was to investigate 
changes in HbA1c during the first two years after di-
agnosis in 2010-2019 in 2-year periods.
Methods:  The Swedish National Diabetes Register 
collects data every ~3 months and has > 95% cov-
erage up to age 18 years. We collected all available 
HbA1c data and diabetes duration for children and 
adolescents with diagnosis of type 1 diabetes be-
tween 2010 and 2019.
Results: 6,891 patients were followed over two years 
from onset (48,292 HbA1c values). There was a con-
tinuous decrease in mean HbA1c 24 months after 
onset from 56.0 mmol/mol (7.28%) in 2010/11 to 50.5 
mmol/mol (6.77%) in 2018/19. Mean 2-year HbA1c 
at onset varied between 92.9±25.2 and 96.5±25.4 
mmol/mol (10.7±2.3 and 11.0±2.3%). The initial drop in 
HbA1c from onset until 3 and 6 months has increased 
each year, especially after 2015. CGM use was high 
(89.5%) already in 2014 when registering of this vari-
able started. Pump use increased from 38.6% in 
2010/11 to 66.5% in 2018/19.

Conclusions: A larger decrease in HbA1c from onset 
can be interpreted as an intensification of initial di-
abetes teaching and treatment. Aiming for as low 
as possible HbA1c 3-4 months after diagnosis may 
be a modifiable factor that can result in better long-
term control. The increased use of diabetes technol-
ogy and the decreased HbA1c target may both have 
contributed to the considerable lowering of HbA1c 
during the study years.

O-04    |    Evaluation of the UK’s nationally 
commissioned NHS children and Young people’s 
diabetes digibete platform and app

M. Julian1, F. Campbell2, C. Mullier2, F. Hanson2, 
R. Julian3, J. Hughes3

1DigiBete, CEO, Leeds, United Kingdom, 2Leeds 
Teaching Hospital Trust, Children’s Diabetes Centre, 
Leeds, United Kingdom, 3DigiBete, Director, Leeds, 
United Kingdom

Introduction:  DigiBete: A community-led, clinically 
approved NHS self-management Platform and App 
for Children, Young People and their Families (CYPF) 
with Type 1 Diabetes (T1D).
Objectives:  An independent academic team was 
commissioned to evaluate the utility of DigiBete in 
respect of the self-management education and im-
proved outcomes for CYPF with T1D, to confirm Digi-
Bete’s on-going efficacy and value as a resource for 
both Healthcare Professionals and CYPF.
Methods: 4 sites took part in the evaluation. A mixed 
methodology of quantitative and qualitative data 
were employed.
Quantitative: Two main data sources:
1. CYPF App data captured via the DigiBete data-
base
2. Online surveys with HCPs (N=178 respondents), 
CYPF (N=1,165 respondents,) evaluating the impact 
of the platform.
Qualitative: Interviews, n=28 participants from total 
sample n=14 CYPF and n=14 HCPs.
The CYP at the 4 sites were aged 5 to 17 years. HCPs 
included Consultants, Diabetes Specialist Nurses, Di-
etitians and Psychologists.

Table 1. DigiBete app user information.

Results:  N=1,139 DigiBete App users found across the 
sites, indicated a wide reach across the service. App 
users had been diagnosed between 3.1 and 4.2 years 
indicating the resource is valuable in maintaining 
diabetes self-management.- 4,855 Videos viewed 
across the participating sites, an average of 1,213 
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videos per site- 84% HCPs reported they agreed that 
having access to the DigiBete App helped patients 
to manage their T1D- 95% Respondents agreed that 
they would recommend DigiBete
- 58% HCPs agreed or strongly agreed that the Digi-
Bete App was saving their service time and money
Conclusions:  Healthcare Professionals demonstrat-
ed a comprehensive understanding of the benefits 
of DigiBete enabling their CYPF to embed the App 
as part of standard care. This has positively influ-
enced the adoption of DigiBete with an average of 
226 quizzes being achieved per site, 1 per user. This 
learning can help develop skills essential for living 
with T1D. The model is now being extended to Paki-
stan.

O-05    |    IDEAL (ISPAE Diabetes Education and 
Learning) –a wholly virtual, structured, intensive 
pediatric diabetes educator (PDE) training program 
in India for limited resource settings seems to be a 
successful and cost-effective game changer

S. Salis1, S. Olety2, A. Virmani3, P. Singh4, S.K. Boddu5, 
R. Kumar6, S. Bhattacharyya7

1Nurture Health Solutions, Dietetics and Diabetes 
Education, Mumbai, India, 2Karnataka institute 
of Endocrinology and Research, Pediatric 
Endocrinology, Bengalaru, India, 3Max Smart 
Super Specialty Hospital, Pediatric Endocrinology/ 
Pediatrics, New Delhi, India, 4Lady Hardinge 
Medical College and Kalawati Saran Children’s 
Hospital, Pediatrics, New Delhi, India, 5Rainbow 
Children’s hospital, Pediatric Endocrinology and 
Diabetes, Hyderabad, India, 6Post Graduate Institute 
of Medical Education and Research (PGIMER), 
Pediatrics, Chandigarh, India, 7Manipal Hospitals, 
Pediatrics, Bengalaru, India

Introduction: A virtual, intensive, 12-week 24 session 
48h program imparting basic & advanced T1D care 
skills – IDEAL - was initiated in India in 2021.
Objectives:  To assess short-term outcomes of the 
IDEAL program
Methods:  Demography, test scores, feedback from 
faculty + PDEs of batches 1-3 (>6 mo post-course) 
were analyzed.
Results: So far, in 4 batches trained: 107 trainees en-
rolled: women: 88%; T1Ds: 23%, attendance: 93%; cer-
tified 83.2%. Wide geographic & linguistic spread- 
trainees from non-metros increased to 41% by batch 
4 (In ongoing batch 5: Nepal, Mauritius, Dubai also). 

Mean scores: pre-test 65.2% (+3.5) improved signifi-
cantly to 76.2% (+5.3); exit exam 72.7% (+2.8). 
(a) WhatsApp group of IDEAL PDEs & faculty has 
promoted networking, higher visibility, information 
sharing on facilities, online meetings, trained person-
nel and quacks. 
(b) Directories of IDEAL PDEs and pan-India resource 
centers compiled on ISPAE website. Could sensi-
tize the National Commission for Protection of Child 
Rights (Govt of India), which: 
(c) issued directive to all School Boards, to permit di-
abetes self-care during exams and otherwise also; 
and; 
(d) started action against a quack. Batch 1-3 PDEs 
reported 90-100% greater ability to advise insulin, 
diet and exercise self-adjustments; motivate for & 
handle regular intensive SMBG, teach hypo-& hyper-
glycemia & DKA prevention; handle psychological 
issues and take on greater responsibilities. 80-90% 
higher job satisfaction; more able to motivate for 
and handle CGM, communicate better; handle ma-
nipulative behaviors. 60-70% better pan-India net-
working, taking new initiatives, teaching in outreach 
programs & meetings. 38% career growth helped. 
Eager enquiries are coming from several places. 
However, language barriers and variable back-
grounds of PDEs continue to pose problems. On-
going reinforcement and deeper penetration into 
smaller areas needed.
Conclusions: IDEAL PDE program appears to be ac-
cessible and effective, already improving ability to 
provide T1D care in limited resource settings like In-
dia.
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O-06    |    Role of HNFA1 gene variants in 
pancreatic beta cells function and glycemic control 
in young individuals with type 1 diabetes

G. Tornese1, A. Robino1, A. Conti1, D. Tinti2, K. Dovc3,4, 
V. Castorani5, T. Battelino3,4, R. Bonfanti5, 
R. Franceschi6, I. Rabbone7, E. Catamo1

1Institute for Maternal and Child Health IRCCS “Burlo 
Garofolo”, Trieste, Italy, 2A.O.U. Città della Salute 
e della Scienza, Center for Pediatric Diabetology, 
Turin, Italy, 3University Children’s Hospital, 
University Medical Centre Ljubljana, Department of 
Endocrinology, Diabetes and Metabolism, Ljubljana, 
Slovenia, 4University of Ljubljana, Faculty of 
Medicine, Ljubljana, Slovenia, 5IRCCS San Raffaele 
Hospital, Diabetes Research Institute, Department 
of Pediatrics, Milan, Italy, 6S. Chiara General Hospital, 
Division of Pediatrics, Trento, Italy, 7Università 
del Piemonte Orientale, Division of Pediatrics, 
Department of Health Sciences, Novara, Italy

Introduction:  HNF1A transcription factor, implicated 
in the regulation of pancreatic beta cells, as well as in 
glucose and lipid metabolism, is responsible for type 
3 maturity-onset diabetes of the young (MODY3). 
HNF1A is also involved in increased susceptibility to 
polygenic forms of diabetes, such as type 2 diabetes 
(T2D) and gestational diabetes (GD), while its possi-
ble role in type 1 diabetes (T1D) is not known.
Objectives:  To investigate in young individuals with 
T1D subjects the association of common genetic 
variants in HNF1A gene with T1D susceptibility and 
clinical traits related to beta cell function (IDAA1c), 
glycemic control (HbA1c), kidney (eGFR, ACR) and 
metabolic function (lipids, BMI).
Methods: 277 children and adolescents with T1D and 
140 healthy controls were recruited. Genotyping was 
conducted by Illumina Infinium Global Screening Ar-
ray (GSA v3.0). Genotype calling was performed with 
the GenomeStudio software (Illumina, Inc.). The fol-
lowing SNPs in HNF1A gene were selected: rs1169286, 
rs1169288, rs7979478, rs2259816. Through linear or 
logistic regression analysis, we analyzed their as-
sociation with T1D susceptibility and related-clini-
cal traits (i.e., Insulin-dose adjusted glycated hemo-
globin A1c (IDAA1c), glycated hemoglobin (HbA1c), 
standardized BMI (BMI-SDS), lipids levels, albumin to 
creatinine ratio (ACR) and estimated glomerular fil-
tration rate (eGFR)).
Results:  No association between HNF1A SNPs and 
T1D development emerged. We found that rs1169286 
was associated with IDAA1c and HbA1c values 

(p-value = 0.0027 and p-value = 0.0075, respec-
tively), while rs1169288 was associated with IDAA1c 
(p-value = 0.0081).
Conclusions:  Our findings suggest for the first time 
that HNF1A variants may be a risk factor for beta cell 
function and glycemic control in T1D subjects.

O-07    |    Trend analysis of quality indicators of 
diabetes therapy in children and adolescents with 
type 1 diabetes considering possible joinpoints

K. Strehle1,2, M. Holder3, C. Boettcher4, U. Menzel5, 
B. Rami-Merhar6, H. Bartelt7, A. Galler8, D. Klose9, 
K. Warncke10, S. Lanzinger1,2

1Ulm University, Institute of Epidemiology and 
Medical Biometry, ZIBMT, Ulm, Germany, 2German 
Center for Diabetes Research (DZD), Munich-
Neuherberg, Germany, 3Klinikum Stuttgart, 
Olgahospital (Hospital Stuttgart), Department 
of Paediatric Endocrinology and-Diabetology, 
Stuttgart, Germany, 4University Children’s Hospital, 
University of Bern, Paediatric Endocrinology and 
Diabetology, Bern, Switzerland, 5AKK Altonaer 
Kinderkrankenhaus, Department of Pediatric 
Endocrinology, Hamburg, Germany, 6Medical 
University of Vienna, Department of Pediatric and 
Adolescent Medicine, Vienna, Austria, 7University 
of Leipzig, Hospital for Children and Adolescents, 
Leipzig, Germany, 8Charité - University Medicine of 
Berlin, Pediatric Endocrinology and Diabetology, 
Berlin, Germany, 9University Children’s Hospital 
Heidelberg, Heidelberg, Germany, 10Technical 
University of Munich School of Medicine, 
Department of Pediatrics, Kinderklinik München 
Schwabing, Munich, Germany

Introduction:  Joinpoint regression can be used to 
study breakpoints in time trends. 
Objectives:  Our objective was to investigate tem-
poral trends in diabetes treatment and outcomes in 
children and adolescents with type 1 diabetes (T1D) 
from 1995 to 2021 using joinpoint regression. More-
over, we aimed to study linear, quadratic or cubic re-
lationships over time.
Methods:  Individuals with T1D <21 years of age (dia-
betes duration ≥3 months) registered in DPV were in-
cluded. Linear, Poisson and logistic regression were 
used to study temporal trends of HbA1c, BMI-SDS, 
insulin pumps (CSII), continuous glucose monitoring 
systems (CGM), event rates of severe hypoglycaemia 
and diabetic ketoacidosis (DKA) adjusting for sex, 
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age, diabetes duration and migratory background. 
Joinpoint regression was conducted to study break-
points in temporal trends.
Results: In 96,216 children and adolescents with T1D, 
a cubic increasing trend in BMI-SDS was observed 
(1995: 0.3 (SE 0.01), 2021: 0.6 (0.01) with 3 joinpoints 
showing a steeper increase in 2016-2019 and 2019-
2021 (Figure 1). We found a linear decrease in HbA1c 
(1995: 8.2% (0.03), 2021: 7.6% (0.01)) with 2 joinpoints 
in 2006 (slope 0.04) and 2009 (slope -0.03). Event 
rates of hypoglycaemia decreased from 1995 (16.9 
events / 100 PY (0.01)) to 2021 (8.0 events / 100 PY 
(0.004)) with a most pronounced nearly linear dec-
rement in 2011-2014 (slope -2.5). DKA remained sta-
ble over time (1995: 1.9 events/ 100 PY (0.003), 2021 
(1.8 events / 100 PY) (0.001)). CSII increased consis-
tently from 1995 (0.4% (0.001) to 2021 (60% (0.003), 
and CGM use was 16.8% (0.002) in 2016 and (81.5% 
(0.002) in 2021.

Conclusions:  Trend analysis of individuals with T1D 
showed improved metabolic control and an increase 
in diabetes technology, but also increases in BMI-
SDS and stable DKA over time. Joinpoints might re-
flect approval of innovative treatment devices; how-
ever, other factors, such as lifestyle changes, might 
also play a role in the observed breakpoints.

O-08    |    Clinical outcomes in children with 
type-1-diabetes with early versus late diagnosis: 
analysis from the DPV registry

J. Hammersen1, S.R Tittel2,3, C. Kamrath4, 
K. Warncke5,6, A. Galler7, U. Menzel8, M. Hess9, 
T. Meißner10, B. Karges11,12, R.W Holl2,3, 
DPV study group
1University Hospital Erlangen, Department of 
Pediatrics, Erlangen, Germany, 2Ulm University, 
Institute of Epidemiology and Medical Biometry, 
ZIBMT, Ulm, Germany, 3German Center for Diabetes 
Research (DZD), Munich-Neuherberg, Germany, 
4Justus-Liebig-University, Division of Pediatric 
Endocrinology and Diabetology, Center of Child 
and Adolescent Medicine, Giessen, Germany, 
5Technical University of Munich School of Medicine, 
Department of Pediatrics, Kinderklinik München 
Schwabing, Munich, Germany, 6Institute of Diabetes 
Research, Helmholtz Munich, German Center for 
Environmental Health, Munich, Germany, 7Charité 
- Universitätsmedizin Berlin, Corporate Member of 
Freie Universität Berlin and Humboldt-Universität 
zu Berlin, Sozialpädiatrisches Zentrum, Berlin, 
Germany, 8AKK Altonaer Kinderkrankenhaus, 
Department of Paediatric Endocrinology, 
Hamburg, Germany, 9University of Basel, Pediatric 
Endocrinology and Diabetology, University 
Children’s Hospital Basel, and Department of 
Clinical Research, Basel, Switzerland, 10University 
Hospital Duesseldorf, Medical Faculty, Department 
of General Pediatrics, Neonatology and Pediatric 
Cardiology, Duesseldorf, Germany, 11RWTH 
Aachen University, Medical Faculty, Division of 
Endocrinology and Diabetology, Aachen, Germany, 
12Bethlehem Hospital Stolberg, Department of 
Pediatrics, Stolberg, Stolberg, Germany

Introduction:  Efforts have been made to increase 
early detection of type 1 diabetes (T1D). Earlier initia-
tion of insulin treatment has been discussed to pre-
serve beta-cell function.
Objectives: To compare clinical parameters of pedi-
atric T1D patients with early, average and late diag-
nosis and treatment initiation.
Methods: In a population-based analysis, data from 
17,924 children and adolescents with newly diag-
nosed T1D between 2015 and 2020 were retrieved 
from the DPV registry in March 2023. Data at diabe-
tes onset and during 4 years of follow-up were an-
alyzed. Statistical analyses included locally weight-
ed scatterplot smoothing and regression models 
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adjusted for sex, age, insulin pump use, immigrant 
background, and repeated measurements. Labora-
tory-measured HbA1c values and those estimated 
from CGM were aggregated into a combined glu-
cose indicator (CGI).
Early diagnosis was defined as HbA1c at first presen-
tation < 1st age-dependent quartile (Q1) and absence 
of DKA, unconsciousness, and weight loss > 3 kg. Late 
diagnosis was defined as any of the following: HbA1c 
> age-dependent Q3, glucose > 600 mg/dl, DKA, un-
consciousness, or weight loss > 3 kg. Patients with 
neither late nor early diagnosis were assigned aver-
age diagnosis.
Results: At T1D manifestation, patients with early, av-
erage and late diagnosis had a median age of 9.50 
[Q1; Q3: 6.01; 12.84], 9.14 [5.79; 12.63], and 10.18 [6.23; 
13.23] years, respectively. 60.5%, 54.3%, and 53.5% 
of them were male, respectively. In patients with ear-
ly diagnosis, CGI was still lower 4 years after mani-
festation than in patients with late diagnosis (7.50% 
[7.42;7.57] (mean [95% confidence interval]) vs. 7.76% 
[7.71;7.81]). Similarly, BMI-SDS was lower 4 years after 
manifestation, and the daily insulin dose remained 
lower until 2 years after diagnosis.
Conclusions:  During the first 4 years of follow-up, 
pediatric T1D patients diagnosed early have better 
glycemic control than those diagnosed late. Poten-
tial long-term benefits of early initiation of insulin 
treatment need to be evaluated.

O-09    |    Ten years with improved care of 
pediatric diabetes in nordic countries

J. Svensson1, K. Åkesson2, S.J. Kummernes3, 
T. Skrivarhaug4, N.H. Birkebæk5, E. Konradsdottir6, 
R. Bjarnason6, A.K. Tuomaala7, M.-A. Pulkkinen7, 
R. Jussila7, A.P. Lyckå8, on behalf of the 
NordicDiabKids
1Steno Diabetes Center Copenhagen, Clinical 
research, Herlev, Denmark, 2Linköping University, 
Dept. of Biomedical and Clinical Sciences, 
Jönköbing, Sweden, 3Oslo University Hospital, 
Pedicatric Department, Oslo, Norway, 4Oslo 
University Hospital, Pediatric Department, 
Oslo, Norway, 5Steno Diabetes Center Aarhus, 
Department of Pediatrics, Århus, Denmark, 
6Reykjavik university hospital, Pediatric 
department, Reykajvik, Iceland, 7Helsinki 
University Central Hospital, Pediatric Research 
Center, Helsinki, Finland, 8Göteborg University 
Hospital, Pediatric Department, Göteborg, 
Sweden

Introduction: ​Benchmarking between registers have 
been part of Nordic collaboration for decades
Objectives: To report 10 years of HbA1c, BMI and se-
vere hypoglycemia in a Nordic pediatric type 1 dia-
betes population and describe possible drivers.
Methods:  Data were captured from each registry 
from the years 2012 to 2022 including the age group 
0-18 years and descriptive statistics were applied for 
each country and year separately.
Results:  On average 13640 children were followed 
per year with an average age of 12.5 years and di-
abetes duration of 4.9 years. Demographics were 
comparable over the years with no or limited chang-
es in mean age, diabetes duration and gender distri-
bution over these 10 years. 
All Nordic countries (Norway (N), Finland (F), Denmark 
(D), Sweden (S) and Iceland (I)) experienced a parallel 
decrease in HbA1c of 10 mmol/mol or more (N: 72 to 
56.9; F: 68.7 to 59.0; D: 66.7 to 55.7; S: 61.7 to 51.3 and I: 
70.7 to 60.3 mmol/mol). 
For those with available registration of severe hypo-
glycemic events there was a decrease (N: 4.8 to 1.6%; 
D: 3.8 to 0.9% and S: 3.0 to 2.3%) and an increase in 
BMI (N: 20.5 to 21.2; D: 20.1 to 20.9 kg/m2) over the past 
decade. 
Different events and changes with a possible impact 
on the improvement have been introduced such as 
quality improvement programs, targets and access 
to new technology (Table 1). 
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This reduction in HbA1c translates into a decreased 
risk of late complications such as retinopathy of 
more than 40% and cardiovascular disease accord-
ing to https://steno.shinyapps.io/T1RiskEngine/ of 
more than 12%.

Country

Quality 
improve-

ment 
program

Inter-
mittent 
CGM

Auto-
matic 
insulin 

delivery

HbA1c 
target 58 

mmol/
mol

HbA1c 
target 53 

mmol/
mol

HbA1c 
target 48 

mmol/
mol

Norway 2017 2016 2020 2015 2019 2023

Finland 2015 2016 2019 2014 2018 NA

Den-
mark

2020 2018 2021 2015 2020 NA

Sweden 2010 2014 2020 2012 2013 2017

Iceland 2017 NA 2021 2014 2017 NA

Table 1.

Conclusions: In the last decade the Nordic countries 
have experienced parallel improvement in the qual-
ity indicators HbA1c and severe hypoglycemia, but 
at the same time a small increase in BMI. There are 
several possible drivers of these changes including 
quality improvement programs, new technology and 
changing targets of which Sweden have been the 
leading force.

O-10    |    Glucose control of migrant children with 
type 1 diabetes in Lombardy

B. Dionisi1,2, G. Frontino1,2, A. Rigamonti1,2, 
V. Castorani1,2, E. Morotti1,2, F. Sandullo1,2, F. 
Scialabba1,2, R. Foglino1,2, F. Arrigoni1,2, C. Morosini1,2, 
G. Olivieri1,2, F. Meschi1,2, G. Barera1,3, R. Bonfanti1,2,3

1IRCSS San Raffaele Hospital, Milano, Italy, 
2Diabetes Research Institute, Milano, Italy, 3Univeristà 
Vita-Salute San Raffaele, Milano, Italy

Introduction: Migrant status may obstacle the man-
agement of type 1 diabetes (T1D) and the use of dia-
betes technologies. Patients at our center represent 
approximately 40% of children with T1D in Lombardy.
Objectives: Our aim was to compare glucose control 
and treatment choice of migrant children with T1D 
visited by our center in 2021 and 202 vs all patients 
followed at our center sec Sweet database.
Methods:  Auxological parameters, HbA1c (%), type 
of glucose monitoring [by blood (BGM), flash (FGM) 
or continuous (CGM)glucose monitoring], and treat-

ment modality [multiple daily injection (MDI) insulin 
therapy, sensor augmented pump (SAP), advanced 
hybrid closed loop (AHCL)] were recorded.
Results:  Migrant population: 78 patients (35F, 43M), 
mean age 13yrs±4, mean BMI-SDS 0.70, mean HbA1c 
7.9±1.6. Of these, 63 (81%) use MDI (2 use BGM, 61 use 
FGM) and 15 (19%) use pumps (2 SAP, 12 AHCL, 1 pump 
user with BGM). HbA1c is not significantly different 
between pump and MDI users (7.37±1.18 vs 8.05±1.71). 
Regarding all the 878 children with T1D followed at 
our center: mean age 13.1yrs, mean BMI-SDS 0.59, 
mean Hb1Ac 7.02±1.12. Of these, 49.4% are pump us-
ers (mean Hb1Ac 6.7%) and 48.4% MDI users (mean 
Hb1Ac 7.3%). HbA1c is significantly higher in migrant 
children vs overall (p<0.0001).
There is no significant difference in HbA1c between 
migrant pump users vs overall. Other parameters are 
not significantly different.
Worthy of attention is the finding of a higher HbA1c 
value in pump users migrants compared to the to-
tal sample of patients in our center who use insulin 
pumps.
Conclusions:  Migrant T1D children followed at our 
center are less likely to use technology and conse-
quently have suboptimal glucose control. Although 
technology has evolved to play an evermore central 
and less cumbersome role in T1D treatment, its use 
in ethnic minorities is less than desirable. A more tai-
lored healthcare system must be implemented in or-
der to promote the use of advanced technologies in 
all children with diabetes regardless of cultural back-
ground.
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ORAL SESSION II: DIABETES COMPLICATIONS AND 
ASSOCIATED DISEASES

O-11    |    Risk of renal complications and death in 
Young and middle-aged swedes with familial type 1 
diabetes - a nation-wide, prospective study

M. Fredriksson1, E. Persson2, G. Dahlquist1, A. Möllsten1, 
T. Lind1

1Umeå University, Department of Clinical Sciences, 
Pediatrics, Umeå, Sweden, 2Umeå University, Umeå 
School of Business, Economics and Statistics ( USBE 
), Statistics, Umeå, Sweden

Introduction: Type 1 diabetes is a multifactorial dis-
ease with a strong genetic component. Around 8 % 
of children with type 1 diabetes have a parent with 
the same condition.
Objectives: We wanted to examine the risk of long-
term complications in a cohort with childhood-onset 
type 1 diabetes, comparing individuals with familial 
(FD) to sporadic (SD) type 1 diabetes.
Methods: From 1977 to 2010, we included 16 572 in-
dividuals with type 1 diabetes diagnosed before 15 
years of age. Of these, 1 390 (8.4%) had at least one 
parent with the same disease at the time of diag-
nosis. FD (cases) and SD (controls) individuals were 
linked to the National Cause of Death and Patient 
Registers, from which we obtained information on 
date of death and renal failure diagnoses. 
End of study for registered diagnoses and deaths 
were 2019 and 2020, respectively. 
For a subset (n=9 579), we acquired HbA1c levels in 
young adulthood from the National Diabetes Regis-
ter.
Results:  Mean age at onset in FD and SD were 8.4 
± 3.93 and 8.7 ± 3.83 years, respectively. At end of 
study, 55 individuals with FD had died and 159 had 
received a diagnosis of renal failure (RF), compared 
to 455 and 1400 in the SD group (Table). 
The Cox’s proportional hazard ratios for death and 
RF diagnosis in FD compared to SD were 1.33 (95% 
CI 1.00, 1.75) and 1.27 (95% CI 1.08, 1.50), respectively. 
Mean HbA1c at 20-30 years of age in the FD group 
was significantly higher compared to the SD group 
(67.85 mmol/mol vs.65.81 mmol/mol, p = 0.004).

Familial T1D

(n=1 390)1

Sporadic T1D

(n=14 311)1,2
P-value3

Women

Men

666 (47.9)

724 (52.1)

6 735 (47.1)

7 576 (52.9)
0.56

Age at T1D onset (years)

Total

Women

Men

8.4 (3.93)

8.2 (3.79)

8.5 (4.06)

8.7 (3.83)

8.6 (3.68)

8.9 (3.96)

<0.001

0.01

0.03

Renal failure (n)

Total

Women

Men

159 (11.4)

76 (11.4)

83 (11.5)

1 400 (9.8)

680 (10.1)

720 (9.5)

0.03

0.25

0.07

Age at renal failure diagnosis 
(years)

Total

Women

Men

27.9 (7.9)

27.5 (7.7)

28.3 (8.1)

28.6 (8.0)

27.5 (7.7)

29.6 (8.2)

0.30

0.99

0.15

Follow-up time to renal failure, 
death or end of study (months)

Total

Women

Men

266.3 (108.1)

263.7 (107.1)

268.6 (109.0)

275.8 (108.8)

275.9 (109.3)

275.6 (108.4)

0.001

0.08

0.01

Deaths (n)

Total

Women

Men

55 (4.0)

25 (3.8)

30 (4.1)

455 (3.2)

156 (2.3)

299 (3.9)

0.13

0.03

0.77

Age at death (years)

Total

Women

Men

30.7 (10.8)

30.0 (11.1)

31.3 (10.8)

31.9 (10.6)

31.1 (10.9)

32.4 (10.4)

0.44

0.66

0.61

Follow-up time to death or end 
of study (months)

Total

Women

Men

290.6 (112.8)

288.2 (110.8)

292.7 (114.6)

297.6 (111.5)

299.9 (111.5)

295.4 (111.6)

0.26

0.01

0.54
1Data are numbers and percentages or means and standard deviations 
(SD). In total, 16 572 were included. Of these, 871 had missing information 
on parental T1D. 3P-values are differences between familial and sporadic 
groups.

Table. Number of deaths and renal failure 
diagnoses in individuals with familial and sporadic 
type 1 diabetes (T1D).
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Conclusions:  Individuals with FD had higher mean 
HbA1c at 20-30 years and small but significantly el-
evated risks of kidney failure and death compared to 
those with SD. Although the exact mechanisms be-
hind these differences are unclear, we suggest that 
individuals with familial type 1 diabetes be a priori-
tized group in health care.

O-12    |    The improvement of Neuregulin-4 level 
and vascular complications after using metformin 
in adolescents with type 1 diabetes mellitus treated 
with intensive insulin therapy: a randomized 
controlled trial

N. Elbarbary1, E. Abdel Rahman Ismail2, M. Atef3

1Faculty of medicine, Ain Shams University, 
Department of Pediatrics, Cairo, Egypt, 2Faculty 
of medicine, Ain shams University, Department of 
Clinical Pathology, Ciro, Egypt, 3Faculty of medicine, 
Ain shams University, Department of Pediatrics, 
Cairo, Egypt

Introduction:  Neuregulin-4 (Nrg4), a recently iden-
tified adipokine, has been found in multiple organs, 
in particular brown adipose tissue. Lower Nrg4 lev-
els have been associated with obesity, insulin resis-
tance, impaired glucose tolerance and type 2 diabe-
tes mellitus (T2DM).
Metformin has shown some potential in preclinical 
studies to improve diabetic nephropathy, decrease 
advanced glycation end products, which mediate 
some diabetic complications, decrease oxidative 
stress in endothelial cells and tends to reduce car-
diovascular morbidity and mortality. 
However, no enough data as regards metformin ef-
fect on vascular health and microvascular complica-
tions in pediatric patients with T1DM.
Objectives: We performed a randomized-controlled 
trial to assess the effect of oral supplementation 
with metformin on glycemic control, lipid profile, Nrg4 
levels and carotid intima media thickness (CIMT) as 
a marker for subclinical atherosclerosis in pediatric 
T1DM patients with micro-vascular complications.
Methods:  This study included 100 children and ad-
olescents with T1DM. Enrolled patients aged 12-20 
years with disease duration ≥ 5 years and have mi-
crovascular complications. 
Patients were randomly assigned into two groups; 
intervention group who received oral metformin tab-
lets 500 mg once daily. The other group did not re-
ceive any supplementation and served as a control 

group. Both groups were followed-up for 6 months 
with assessment of fasting blood glucose (FBG), 
HbA1c, Nrg4 levels, lipid profile, c-reactive protein 
(CRP), urinary albumin creatinine ratio (UACR) and 
CIMT.
Results: Both groups were well-matched as regards 
baseline clinical characteristics and laboratory pa-
rameters (p>0.05). After 6 months, metformin ther-
apy for intervention group resulted in a significant 
decrease of FBG, HbA1c, total cholesterol, C-reac-
tive protein (CRP), urinary albumin creatinine ratio 
(UACR) and CIMT while Nrg4 levels were increased 
compared with baseline levels (p<0.001) and com-
pared with control group (p<0.001). 
Metformin therapy was well-tolerated with minor 
gastrointestinal disturbances (nausea, heartburn, 
flatulence and diarrhea). Baseline Nrg4 levels were 
negatively correlated to FBG, HbA1c, total cholester-
ol, CRP and CIMT (p<0.001 for all).
Conclusions:  Metformin therapy improved blood 
glucose levels, glycemic control, dyslipidemia and 
elevated Nrg4 levels and hence, decreased inflam-
mation, microvascular complications and subclinical 
atherosclerosis in pediatric patients with T1DM.
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O-13    |    Sweat gland nerve fiber density and 
association to sudomotor function, symptoms, and 
risk factors in adolescents with type 1 diabetes

V.F. Rasmussen1,2,3, A. Schmeichel4, M. Thrysøe5, 
J.R. Nyengaard6,7, A.-M.R. Christensen8,9, 
E.T. Vestergaard10, K. Kristensen11, A.J. Terkelsen12, 
P. Karlsson5,11, W. Singer4

1Aarhus University, Danish Pain Research Center, 
Department of Clinical Medicine, Aarhus, 
Denmark, 2Randers Regional Hospital, 
Department of Pediatrics and Adolescents, 
Randers, Denmark, 3Aarhus University Hospital, 
Steno Diabetes Center Aarhus, Aarhus, Denmark, 
4Mayo Clinic, Rochester, Department of Neurology, 
Rochester, United States, 5Aarhus University, 
Department of Clinical Medicine, Aarhus, Denmark, 
6Aarhus University, Aarhus, Denmark, Core Center 
for Molecular Morphology, Section for Stereology 
and Microscopy, Department of Clinical Medicine, 
Aarhus, Denmark, 7Aarhus University Hospital, 
Department of Pathology, Aarhus, Denmark, 
8Steno Diabetes Center North Denmark, Aalborg, 
Denmark, 9Aalborg University Hospital, Department 
of Pediatrics and Adolescents, Aalborg, Denmark, 
10Aarhus University Hospital, Department of 
Pediatrics and Adolescents, Aarhus, Denmark, 
11Steno Diabetes Center Aarhus, Aarhus, Denmark, 
12Aarhus University Hospital, Department of 
Neurology, Aarhus, Denmark

Introduction: Neuropathy is common in adolescents 
with diabetes; however, research on autonomic neu-
ropathy is sparse and quantification of the sudomo-
tor innervation is never done before in a pediatric 
population.
Objectives: To quantify sweat gland nerve fiber den-
sity (SGNFD) in adolescents with a type 1 diabetes 
(T1D) duration above five years. In addition, to inves-
tigate associations between SGNFD, quantitative 
sudomotor axon reflex test (QSART), and possible 
risk factors for abnormal tests indicating sudomotor 
neuropathy.
Methods:  Cross-sectional study where sixty ado-
lescents with T1D and 23 control subjects were in-
cluded. Clinical data, biochemical data, QSART, and 
skin biopsies from the distal leg were obtained. Skin 
tissue was immunostained and imaged by confocal 
microscopy. 
Quantification of the sweat gland volume and 
three-dimensional reconstruction of the nerve fibers 
were performed using a design-unbiased technique.

Results:  In total, 452 sweat glands (SG) were ana-
lyzed with a mean of 5.5 SG per individual. Adoles-
cents with T1D had a significant reduction of max-
imum and mean values of total nerve fiber length 
(NFL) and SGNFD compared to controls (NFL p<0.01, 
p=0.03; SGNFD p<0.01, p=0.02, respectively). 
Sweat gland volume (SGv) was similar between 
groups (p=0.24). Higher NFL was associated with 
both higher SGv and SGNFD (r=0.77 and r=0.78, both 
p values <0.05) and a trend toward higher NFL lead-
ing to higher sweat response was observed (r=0.24, 
p=0.07). 
No association between SGNFD

 
and QSART

 
was 

found (r=0.16, p=0.21). In cases with reduced SGNFD, 
SGv, and NFL, the sweat response was reduced or 
absent. Height, systolic blood pressure, total daily 
insulin dose, and basal/total insulin dose were pos-
itively correlated to sweat response, while low-den-
sity lipoprotein, and HbA1c (mean last 5 yrs) were 
negatively correlated to sweat response (all p values 
<0.05). 
Other microvascular complications and high cho-
lesterol levels increased the relative risk for reduced 
SGNFD.
Conclusions: Adolescents with T1D have significant-
ly reduced NFL and SGNFD, but not SGv compared 
to control subjects. Evaluating all three parameters; 
NFL, SGv, and SGNFD were important for under-
standing the association with sweat responses ob-
tained by QSART. 
Three-dimensional reconstruction of sudomotor 
innervation adds important information about the 
distribution of structural nerve damage and allowed 
for distinguishing between structural and functional 
changes indicating sudomotor autonomic dysfunc-
tion.
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O-14    |    Glycosylated hemoglobin correlates 
with anti-human transglutaminase antibodies in 
children and youths with type 1 diabetes and new 
onset celiac disease

F. Di Candia1, F.M. Rosario1, L. Fedi1, R. Bonfanti2, 
V. Cherubini3, G. D’Annunzio4, B. Felappi5, 
R. Franceschi6, D. Iafusco7, B. Iovane8, C. Maffeis9, 
G. Maltoni10, B. Piccini11, E. Piccinno12, B. Predieri13, 
I. Rabbone14, C. Ripoli15, R. Roppolo16, G. Salzano17, 
R. Schiaffini18, G. Tornese19, R. Auricchio1, E. Mozzillo1

1University of Naples Federico II, Department 
of Translational Medical Science, Section of 
Pediatrics, Regional Center for Pediatric 
Diabetes, Naples, Italy, 2IRCCS San Raffaele 
Hospital, Diabetes Research Institute, Milan, Italy, 
3Azienda Ospedaliero - Universitaria Ospedali 
Riuniti, G. Salesi Children’s Hospital, Ancona, Italy, 
4University of Genoa, IRCCS Giannina Gaslini, 
Department of Neuroscience Rehabilitation 
Ophtalmology Genetics, Maternal and Child 
Health, Genova, Italy, 5ASST Spedali Civili Brescia, 
Pediatric Clinic, Children’s Hospital, Brescia, Italy, 
6S. Chiara General Hospital, Pediatric Diabetology 
Unit, Pediatric Department, Trento, Italy, 7University 
of Campania “L. Vanvitelli”, Department of Woman, 
Child and General and Specialistic Surgery, 
Regional Center of Pediatric Diabetes, Naples, 
Italy, 8University Hospital of Parma, Regional 
Diabetes Center, Children Hospital “Pietro Barilla”, 
Parma, Italy, 9University and Azienda Ospedaliera 
Universitaria Integrata of Verona, Section of 
Pediatric Diabetes and Metabolism, Department 
of Surgery, Dentistry, Gynecology and Pediatrics, 
Verona, Italy, 10IRCCS AOU di Bologna Policlinico di 
S. Orsola, Woman and Child, Bologna, Italy, 11Meyer 
University Children’s Hospital, Diabetology and 
Endocrinology Unit, Florence, Italy, 12Giovanni XXIII 
Children’s Hospital, Metabolic Diseases, Clinical 
Genetics and Diabetology, Bari, Italy, 13University 
of Modena and Reggio Emilia, Pediatric Unit, 
Department of Medical and Surgical Sciences of 
the Mother, Children and Adults, Modena, Italy, 
14University of Piemonte Orientale, Division of 
Pediatrics, Department of Health Sciences, Novara, 
Italy, 15AO Brotzu, Pediatric Diabetology Unit, 
Pediatric and Microcytemia Department, Cagliari, 
Italy, 16Children Hospital, Palermo, Regional Center 
for Pediatric Diabetology, Palermo, Italy, 17University 
of Messina, Department of Human Pathology of 
Adulthood and Childhood G. Barresi, Messina, 
Italy, 18Bambino Gesù Children’s Hospital, IRCCS, 

Diabetology and Growth Disorders Unit, Rome, Italy, 
19IRCCS Burlo Garofolo, Institute for Maternal and 
Child health, Trieste, Italy

Introduction:  Type 1 diabetes mellitus (T1D) individ-
uals have always been considered an “at risk” pop-
ulation for celiac disease (CD) due to the common 
immunogenic background.
Objectives: Aim of this study was to evaluate clinical, 
laboratory and histological characteristics in a large 
cohort of pediatric patients with T1D at CD diagno-
sis.
Methods:  Retrospective multicenter observational 
study. Data were collected from 19 pediatric diabetes 
centres of the Italian Diabetes Study Group of ISPED. 
Children and adolescents diagnosed with T1D (ages 
0-20 years) and CD, from January 2010 to Decem-
ber 2019, were included and compared with patients 
with T1D only enrolled at Coordinating Centre. Exclu-
sion criteria were non-autoimmune diabetes; age > 
20 years; anthropometric and biochemical data not 
available; diagnosis of CD not made according to 
ESPGHAN 2012 guidelines. 
Clinical, anthropometric and laboratory data were 
recorded. Continuous data presented as mean + SD, 
categorical variables as frequencies and percent-
ages. Clinical differences evaluated by independent 
t-test. The independent relationship between cate-
gorical variables analyzed by Pearson’s correlation 
analysis. In this study a P<0.005 was considered sta-
tistically significant. 
A comparison between the ratio of the measured 
value of anti-TG2 to the upper limit of normal (ULN), 
rounded to whole numbers, and expressed as fold-
anti-TG2, was made.
Results: 461 patients (82.9% male, median age 85.89 
+ 48.51 months) affected by T1D and CD (T1D-CD) 
and 141 patients affected only by T1D were enrolled: 
33% (154) had a concurrent diagnosis of T1D and CD; 
5.6% (26) had a diagnosis of CD before the onset of 
T1D, 61% (281) had a diagnosis of CD after T1D. A sig-
nificant difference between cases and controls was 
observed for both glycosylated hemoglobin (A1c) 
value and fold-anti-TG2 (p=0,000).
Conclusions: Pediatric individuals with dual autoim-
munity (T1D+CD) do not experience typical symp-
toms of CD and show worse glucometabolic control.
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O-15    |    Resting metabolic rate in Indian 
adolescents and youth with type 1 diabetes 
mellitus: a case controlled study

M. Karguppikar1, S. Mondkar2, N. Shah2, V. Khadilkar2, 
A. Khadilkar2

1SKN Meidcal College, Pune, India, 2HCJMRI, Pune, 
India

Introduction:  Energy metabolism in type 1 diabetes 
(T1D) is known to be different. Resting metabolic rate 
(RMR) accounts for the largest portion of total energy 
needs. The objective of our study was to assess rest-
ing metabolic rate and its determinants in adoles-
cents and young adults with T1D in comparison with 
age and gender matched healthy controls.
Objectives: The objective of our study was to assess 
resting metabolic rate and its determinants in ado-
lescents and young adults with T1D in comparison 
with age and gender matched healthy controls.
Methods: This cross-sectional study included 97 chil-
dren and young adults (10-19 years) with type 1 diabe-
tes having disease duration of at least 6 months. For 
the control population, 95 age and gender matched 
healthy adolescents were enrolled.
Results:  Adolescents with T1D were significantly 
shorter, had significantly lower calorie intake, high-
er RMR and volume of oxygen consumed (VO2) as 
compared to the healthy controls. RMR adjusted for 
weight showed a significant positive correlation with 
lean body mass (LBM) percent, energy intake and a 
negative correlation with disease duration. 
Those with T1D duration less than 5 years demon-
strated a significantly higher RMR, lower body fat 
percentage, higher LBM percent, carbohydrate and 
energy intake/kg body weight and higher calculat-
ed insulin sensitivity (IS) as compared to those with 
greater disease duration. 
Muscle mass percentage, higher energy intake were 
found to be significant positive predictors and ad-
vancing age/ diabetes duration, a negative predic-
tor of weight-adjusted RMR (p<0.05), while IS and 
male gender tended towards significant negative 
association (p=0.06).
Conclusions:  Indian children with type 1 diabetes 
had a higher resting metabolic rate as compared to 
healthy children. Muscle mass, energy intake and di-
abetes duration were observed to be important pre-
dictors of RMR in T1D. Reduction in RMR with advanc-
ing age/disease duration may predispose to weight 
gain and subsequent double diabetes in T1D.

O-16    |    Prevalence of LDL-hypercholesterolemia 
and other cardiovascular risk factors in young 
people with type 1 diabetes

O. Kordonouri1, I. Drozd2, J. Weiskorn1, T. Biester1, 
N. Datz1, K. Kapitzke1, F. Reschke1, T. von dem Berge1, 
J. Weidemann1, T. Danne1, K. Lange3

1Children’s Hospital AUF DER BULT, Hannover, 
Germany, 2University of Dresden, Children’s Hospital, 
Dresden, Germany, 3Hannover Medical School, 
Hannover, Germany

Introduction: The main cause of mortality and mor-
bidity in people with Type 1 diabetes (T1D) is cardio-
vascular disease (CV). Early detection and treatment 
of cardiovascular risk factors (CVRFs) is of great im-
portance.
Objectives: To analyze the prevalence of LDL-hyper-
cholesterolemia and other CVRFs in youth with T1D
Methods:  Prospective study recording clinical and 
laboratory parameters as well vascular thickness 
measurement in youth with T1D (age 6-18 years, T1D 
duration >1 year) attending a diabetes clinic. LDL-hy-
percholesterolemia, microalbuminuria and arterial 
hypertension were defined as CVRFs.
Results:  333 youth (48% girls; age: 13.3 years [10.3-
15.5], T1D duration: 5.9 years [3.5-9.4], HbA1c: 7.4% 
[6.8-8.0]; Intima Media Thickness: N=223, 538.0 µm 
[470.0-618.0], median [IQR]) participated. LDL-hy-
percholesterolemia was present in 30 participants 
(9%; 18 girls; age: 14.3 years [11.2-15.7]). 
No participant had persistent microalbuminuria, al-
though 59 (18.3%) had elevated albumin excretion in 
a random urine spaceman. 
Arterial hypertension was present in 11 participants 
(3.3%; 4 girls; age: 14.1 years [11.1-16.1]). LDL-hyper-
cholesterolemia was associated with a family histo-
ry of premature CV disease (p<0.001), higher blood 
pressure, higher insulin requirement (p<0.05), higher 
HbA1c (p<0.05), higher triglyceride (p<0.001) and to-
tal cholesterol (p<0.001), but lower HDL cholesterol 
(p<0.05) levels. 
Sex, pubertal status, duration of diabetes, type of 
therapy and physical activity did not differ between 
participants with and without LDL- hypercholester-
olemia.
Conclusions: LDL-hypocholesterolemia affected 9% 
of youth with T1D in this cohort and was associated 
with other CVRFs. A holistic therapeutic concept for 
these young people is essential.
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O-17    |    Using administrative health data to 
describe adherence to clinical practice guidelines 
and their relationship with DKA after diagnosis

S. Amed1, D. Fox1, J. Leung2, M. Braschel3, Q. Zhang3, 
J. Bone3, L. Chen4

1University of British Columbia, Pediatrics, 
Vancouver, Canada, 2University of British Columbia, 
Medicine, Vancouver, Canada, 3BC Children’s 
Hospital Research Institute, Vancouver, Canada, 
4University of British Columbia, School of Population 
and Public Health, Vancouver, Canada

Introduction:  Clinical practice guidelines (CPGs) for 
type 1 diabetes (T1D) recommend 2-4 hemoglobin 
A1c (A1C) tests per year, and routine screening tests 
for co-morbidities and complications.
Objectives:  We described adherence to CPGs and 
their relationship to diabetic ketoacidosis (DKA) after 
T1D diagnosis.
Methods:  In this prospective longitudinal cohort 
study, we used population-based administrative 
data. We included patients aged <18 yrs diagnosed 
with T1D. We defined adherence to CPGs as: ≥2 A1C 
tests per year, ≥1 thyroid stimulating hormone (TSH) 
test every two years, ≥1 urine albumin/creatinine 
(alb:Cr) test per year among patients age ≥12 and 
≥5 years post diagnosis, and ≥1 eye exam per year 
among patients age ≥15 and ≥5 years post diagnosis. 
The relationship between adherence in the previous 
patient year and DKA after diagnosis was assessed 
with generalized estimating equations and adjusted 
for year of and age at diagnosis, sex, urban/rural res-
idence, and DKA at diagnosis.
Results: 31,184 person-years (4,935 individuals) were 
included. Adherence to CPGs was 60% for A1C tests 
in the first year of diagnosis, 87% for TSH tests in the 
first two years from diagnosis, and 58% and 54% 
for alb:Cr tests and eye exams five years post-di-
agnosis, respectively. Ten years post-diagnosis, ad-
herence was 46% for A1C tests, 82% for TSH tests, 
and 55% for alb:Cr tests and eye exams. About 2% 
had DKA in the first year of diagnosis increasing to 
4% ten years post-diagnosis. Adherence to A1C 
tests was associated with over 20% reduced odds 
of DKA (adjusted odds ratio (AOR)=0.77, 95% confi-
dence interval (CI)=0.68-0.87), while adherence to 
TSH tests was not associated with DKA (AOR=0.92, 
95% CI=0.76-1.12) and there was only some evidence 
of reduced odds of DKA with adherence to alb:Cr 
tests (AOR=0.84, 95% CI=0.64-1.08) and eye exams 
(AOR=0.75, 95% CI=0.48-1.18).

Conclusions: Patients with ≥2 A1C tests per year had 
significant reductions in DKA. A1C testing is a possi-
ble area of focus to optimize and sustain patient en-
gagement in their care.

O-18    |    Tear proteomics profile in children and 
adolescents with type 1 diabetes mellitus versus 
healthy age- and gender- matched controls reveals 
new differentiating markers

E. Angelopoulou1, I.-A. Vasilakis1, R.-A. Kitani2, 
K. Letsou2, V. Lygirou3, J. Zoidakis3, M. Samiotaki4, 
C. Kanaka- Gantenbein*1,2, N. Nicolaides*1

1Diabetes Center, Division of Endocrinology, 
Metabolism and Diabetes, First Department of 
Pediatrics, National and Kapodistrian University of 
Athens Medical School, “Aghia Sophia” Children’s 
Hospital, Athens, Greece, 2Postgraduate Course of 
Science of Stress and Health Promotion, School 
of Medicine, National and Kapodistrian University 
of Athens, Athens, Greece, 3Department of 
Biotechnology, Biomedical Research Foundation 
of the Academy of Athens, Athens, Greece, 
4Biomedical Sciences Research Center “Alexander 
Fleming”, Athens, Greece

Introduction: Previous studies have shown differenc-
es in serum, plasma, or saliva proteomics profile in 
patients with type 1 diabetes mellitus (T1DM), com-
pared with healthy controls.
Objectives:  The purpose of this prospective study 
is to identify the tear proteomics profile in children 
and adolescents with T1DM followed at the Diabe-
tes Center of the First Department of Pediatrics of 
the National and Kapodistrian University of Athens, 
at “Aghia Sophia” Children’s Hospital versus healthy 
controls.
Methods:  Fifty-six children with T1DM, with a mean 
age of 11,5 years, without comorbidities and at least 
one year after T1DM diagnosis, and fifty-six healthy 
age- and gender- matched children, were enrolled 
in the study. Tear sampling was performed with 
Schirmer strips. 
Sample preparation was performed using the SP3 
protocol and tryptic peptides were analyzed by 
high performance liquid chromatography coupled 
with a Q Exactive HF-X mass spectrometer for the 
identification and quantification of the tear protein 
content. 
The programs Perseus and Metascape were used 
for statistics and bioinformatics analyses.
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Results: 3302 proteins were identified. Children with 
T1DM showed higher expression of immunoglob-
ulins, lacritin, apolipoprotein A4, agrin and sema-
phorin 3E, and lower expression of proteins S100A8 
and S100A9, compared to controls. 
Within the T1DM group, difference in protein expres-
sion, such as complement factors and apolipopro-
tein E, was observed depending on the level of gly-
cemic control. Finally, markers of exosomes were 
identified in all tear samples.
Conclusions: Tear proteomics profile of children with 
T1DM reveals increased immune response and in-
flammation processes, even twelve months following 
T1DM diagnosis compared with controls. A more ex-
aggerated inflammatory pattern is observed in chil-
dren with T1DM and bad glycemic control, compared 
to those with good glycemic control. 
Consequently, tear proteomics could provide bio-
markers for early detection of long-term complica-
tions in patients with T1DM.

O-19    |    Diagnosing coeliac disease in type 1 
diabetes: are repeat raised antibodies sufficient?

D. Echerman1, C. Smart2, K. Collins3, B. King4, S. 
Nightingale2

1John Hunter Hospital, Newcastle, Australia, 2Hunter 
Research institute, Gastroenterology, Newcastle, 
Australia, 3University of Newcastle, Newcastle, 
Australia, 4University of Newcastle, Endocrinology, 
Newcastle, Australia

Introduction:  Coeliac disease (CD) is prevalent in 
5-10% of children and adolescents with Type 1 di-
abetes (T1D). CD diagnosis is often made based on 
serology alone using TTG.
Objectives: We aimed to evaluate the performance 
of serological diagnosis in children with newly diag-
nosed T1D.
Methods:  In this retrospective cohort study we ana-
lyzed data from the John Hunter Children’s Hospital 
Pediatric Endocrine Database (PED) to evaluate the 
correlation between TTG levels and other clinical 
and laboratory parameters in children under 17 years 
who were diagnosed with T1D between 2012-2023. 
The eligible patients were divided into two groups 
based on their TTG within 6 months of diagnosis, 
and their subsequent normalisation or elevation 
while on a gluten containing diet, as well as their du-
odenal biopsy outcomes, Chi-square was used to 
analyze data.

Results: 383 children with newly diagnosed T1D had 
TTG measured at or within 6 months of diagnosis 
and were included. 81/383 (21.1%) had an initial ele-
vated TTG. Among this group, 57/81 (70.3%) had re-
peat TTG still elevated within 6 months, 47/57 (81%) 
underwent endoscopy, and 39/57 (68.4%) had pos-
itive duodenal biopsies confirming CD and 8/57 
(14.0%) had a negative biopsy. Of the 10 patients 
who had repeat elevated TTG but did not undergo 
biopsy, two were diagnosed on the basis of serolo-
gy alone and 8 remained on a gluten containing diet 
(GCD) from which 1 had subsequent normalisation 
of antibodies, and no subsequent diagnosis of CD. 
24/81 (29.6%) of the subjects with elevated TTG at di-
agnosis of T1D remained on a gluten containing diet 
and normalised their antibodies subsequently. 33/81 
(40.7%) had CD disproven either by negative biopsy 
or declining antibodies despite continuing on GCD.
Conclusions:  Elevated TTG is common in newly di-
agnosed T1D patients, 40.7% of these patients in our 
experience do not have coeliac disease. Our data 
supports repeated serology after 3-6 months and 
pursuing a biopsy in patients with persisting TTG 
elevations to avoid over-diagnosis of CD in T1D. pa-
tients.

O-20    |    Glycemic variability and time in 
range affect the risk of overweight and high 
LDL-cholesterol in children and youths with 
type 1 diabetes

C. Piona1, M. Marigliano1, V. Mancioppi1, E. Mozzillo2, 
L. Occhiati2, A. Zanfardino3, D. Iafusco3, G. Maltoni4, 
S. Zucchini4, M. Delvecchio5, C. Maffeis1

1University Hospital of Verona, Pediatric Diabetes 
and Metabolic Disorders Unit, Regional Center 
for Pediatric Diabetes, Verona, Italy, 2Federico II 
University of Naples, Regional Pediatric Diabetes 
Center, Department of Translational Medical 
Sciences, Section of Pediatrics, Naples, Italy, 
3University of Campania “Luigi Vanvitelli”, Regional 
Center of Pediatric Diabetology “G. Stoppoloni”, 
Naples, Italy, 4University Hospital of Bologna 
Sant’Orsola-Malpighi, Paediatric Endocrine Unit, 
Bologna, Italy, 5“Giovanni XXIII” Children Hospital, 
Metabolic Disorder and Diabetes Unit, Bari, Italy

Introduction:  Cardiovascular diseases (CVD) are 
the leading cause of death in subjects with Type 1 
Diabetes (T1D). Reducing cardiovascular risk fac-
tors (CVRFs) exposure is critical for CVD prevention. 
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Long-term glycaemic control, measured by HbA1c, 
had been recognized as the main factor affecting 
CVRFs profile. To date, the possible association be-
tween short-term glycaemic control and variability 
measured by continuous glucose monitoring (CGM) 
metrics and CVRFs has been explored by a limited 
number of studies.
Objectives: To test the hypothesis that CGM metrics 
independently contribute to the exposure to three 
main CVRFs (overweight, LDL cholesterol, blood 
pressure [BP]) in children and adolescents with T1D.
Methods: Eight hundred and five children and youths 
(age 2-18 years) with T1D were enrolled. Anthropo-
metric, BP, HbA1c, lipid profile parameters were col-
lected. CGM metrics were calculated from four and 
two weeks of data. The association between CGM 
metrics and CVRFs was explored with bivariate 
correlation analysis. Binary multivariable logistic re-
gression analyses were performed to test indepen-
dent associations between CVRFs (cut off defined 
according to the ISPAD guidelines: BMI>85th percen-
tile,LDL-c>100 mg/dL,BP>90thpercentile) and CGM 
metrics according to gender and adjusting for con-
founding factors.
Results:  In both genders, metrics of hypoglycaemia 
and glycaemic variability (coefficient of variation 
[%CV]) positively correlated with BMI. LDL-c posi-
tively correlated with mean glucose and metrics of 
hyperglycaemia. A negative correlation was found 
between LDL-c and time in range (TIR). No signifi-
cant correlations were found between CGM metrics 
and BP. In both genders, TIR<70% was significantly 
associated with LDL-c>100 mg/dL (OR 3.1 in males, 
2.3 in females). In females, CV>36% was significantly 
associated with overweight (OR 2.1).
Conclusions:  CGM metrics were significantly asso-
ciated to the risk of overweight in females and high 
LDL-c in both genders.

ORAL SESSION III: OBESITY, TYPE 2 DIABETES, 
MONOGENIC AND OTHER FORMS OF DIABETES

O-21    |    Relationships among biological sex, body 
composition, and bone mineral density in Young 
persons with and without diabetes​​​​

C. Platnick1, Y.J. Choi1, T. Vigers1, C. Birznieks1, 
E. Sell1, A. Caldwell-McGee1, S. Poon1, K. Tommerdahl1, 
V. Shah1, K. Nadeau1, A. Sawyer1, L. Pyle1, P. Bjornstad1

1University of Colorado, Aurora, United States

Introduction:  Bone mineral density (BMD) assesses 
bone health, and is influenced by factors such as 
age, sex, and body composition. Diabetes and obe-
sity affect bone metabolism, but their relationship 
with BMD in young people remains unclear.
Objectives:  This study aimed to investigate sexu-
al dimorphism in BMD in youth with type 1 (T1D) and 
type 2 diabetes (T2D), and lean and obese controls 
without diabetes. 
We also aimed to evaluate the impact of obesity and 
diabetes on this dimorphism, and the associations 
among body mass index (BMI), body fat percentage, 
and lean mass percentage with BMD.
Methods:  A cross-sectional study (n=211) was con-
ducted among youth with T1D (n=87, 19.0±4.6 years, 
BMI 24.0±4.2 kg/m2, HbA1c 8.6±1.2, 44% female) and 
T2D (n=62, 16.1±2.1 years, BMI 37.2±7.7 kg/m2, HbA1c 
6.9±1.6, 50% female), as well as lean controls (n=41, 
20.6±5.3 years, BMI 22.7±2.8 kg/m2, HbA1c 5.2±0.2, 
56% female) and obese controls (n=21, 15.4±2.2 years, 
BMI 37.3±7.4 kg/m2, HbA1c 5.5±0.3, 29% female). 
BMD, body fat percentage and lean fat percentage 
were measured by dual-energy X-ray absorptiom-
etry (DXA), and BMI was calculated from height and 
weight.
Results:  Sexual dimorphism in BMD was observed 
in T1D (1.15±0.19 vs. 1.07±0.11 g/cm2; p=0.03) and lean 
controls (1.24±0.17 vs. 1.10±0.11 g/cm2; p=0.004), with 
males having higher mean BMD than females in both 
groups. However, this dimorphism was lost in individ-
uals with obesity and T2D (Figure 1). 
Higher BMD associated with higher BMI (r=0.16; 
p=0.03), higher lean mass (r=0.16; p=0.03) and lower 
body fat percentage (r=-0.21; p=0.004).
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Conclusions: Our study found that the sexual dimor-
phism observed in BMD for T1D and lean controls 
was lost in individuals with obesity and/or T2D. High-
er BMI and higher lean mass associated with high-
er BMD, while higher body fat associated with lower 
BMD. 
These findings suggest that the relationship be-
tween sex and bone health is complex and may 
differ according to body composition and diabetes 
status.

O-22    |    Incretins and cardiac autonomic function 
in youth with obesity across the glycemia spectrum

H. El Ayash1,2, F. Bacha1,2

1Baylor college of medicine, USDA/ARS Children’s 
Nutrition Research Center, Houston, United States, 
2Texas Children’s Hospital, Pediatric endocrinology 
and diabetes, Houston, United States

Introduction:  Incretins, glucagon-like peptide-1 
(GLP-1) and glucose-dependent insulinotropic poly-
peptide (GIP) have been related to vascular function 
with variable effects depending on obesity status in 
adults. The relationship of incretins to vascular func-
tion in youth is unclear.
Objectives:  We hypothesized that endothelial and 
cardiac autonomic dysfunction (CAD) are related to 
lower GLP-1 and GIP in response to glucose inges-
tion in youth with dysglycemia compared with those 
overweight (OW) or normal weight (NW) and normal 
glucose tolerance (NGT).
Methods:  Adolescents [50 male/52 female; 15.6±1.8 
yrs; 24 NW-NGT, 22 OW-NGT, 27 prediabetes and 29 
with type 2 diabetes (T2D)] underwent assessment 
of body composition (DXA scan), 2-hour oral glucose 
tolerance test (OGTT) with calculation of whole body 

insulin sensitivity index (WBISI), area under the curve 
(AUC) of glucose (BG), GLP-1 and GIP. Reactive hy-
peremia index (RHI), and heart rate variability (HRV), 
were measured by peripheral arterial tonometry. For 
HRV, a higher LF/HF (low frequency to high frequen-
cy ratio) is indicative of CAD with loss of parasympa-
thetic tone and decreased HRV.
Results:  The ratios of AUC-GLP-1 and AUC-GIP to 
AUC-BG were lower in the groups with dysglycemia 
compared NGT groups (p=0.016 and 0.001, respec-
tively). GLP-1 and GIP were not related to RHI. Fast-
ing and AUC-GLP-1, but not GIP, negatively related 
to LF/HF (r=-0.37, p=0.002 and r=-0.43, p<0.001 re-
spectively). 
In a linear regression model with LnLF/HF as the 
dependent variable, AUC-BG (b=0.31, p=0.04) and 
AUC-GLP-1 (b=-0.44,p=0.002) contributed to the 
variance in LnLF/HF independent of %body fat, 
hs-CRP, WBISI, age, sex, race-ethnicity and Tanner 
stage (R2= 0.27, p=0.04).
Conclusions:  Youth with obesity and dysglycemia 
have impaired incretin response. Glycemia is neg-
atively, whereas GLP-1 is positively associated with 
HRV after accounting for adiposity, WBIS and in-
flammation. GLP-1 may be an important determi-
nant of CA function in youth with obesity across the 
glycemia spectrum.

O-23    |    Discovery of a new treatment for a novel 
form of rare diabetes caused by an insulin Gene 
mutation using patients’ iPSC-derived β cells

Y. Tong1, M. Becker2, U. Schierloh2, Y. Cai1, 
F. Natividade da Silva1, F. Fantuzzi1, T. Sawatani1, 
C. Vinci1, N. Pachera1, L. Haataja3, P. Arvan3, 
C. De Beaufort2, M. Cnop1

1Université Libre de Bruxelles, ULB Center for 
Diabetes Research, Brussels, Belgium, 2Centre 
Hospitalier de Luxembourg, Pediatric 
Endocrinology and Diabetology (DECCP), 
Luxembourg, Luxembourg, 3University of 
Michigan Medical School, Division of Metabolism, 
Endocrinology & Diabetes, Ann Abor, United 
States

Introduction:  Tailored treatment based on etiology 
may benefit monogenic diabetes patients. A hetero-
zygous (HET) mutation (c.16C>T, p.Arg6Cys, INSR6C) 
in the insulin gene has been shown to be diabeto-
genic and to impair preproinsulin translocation into 
the endoplasmic reticulum (ER).
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Objectives: We discovered a family with homozygous 
(HOM) and HET INSR6C mutations and examined 
pathogenic mechanisms and therapeutic options 
using induced pluripotent stem cell (iPSC) models.
Methods:  We reprogrammed HOM- and HET pa-
tients’ PBMCs into INSR6C iPSCs, CRISPR/Cas9 cor-
rected the INSR6C, differentiated iPSCs into pancre-
atic β cells, and evaluated the in vitro β cells function 
and GLP-1 analogs (GLP-1a) treatment effect.
Results:  A girl developed diabetes at 11 yrs was 
found to have a HOM INSR6C mutation. (HbA1c 11.9%, 
C-peptide 3.3 ng/ml, glycemia 286 mg/dL, no keto-
acidosis, negative islet autoantibodies). On hybrid 
closed loop system her HbA1c remained > 8%. 
Two HOM uncles had diabetes at 9 and 20 yrs (initial-
ly insulin-treated). Her HET father had diabetes at 32 
yrs, and her HET mother had impaired glucose toler-
ance at 41 yrs. HOM INSR6C iPSC β cells showed in-
creased preproinsulin-to-proinsulin ratio (p <0.0001), 
and lower insulin content and glucose-stimulated 
insulin secretion (at 16.8 mM, 1.9-fold and 2.5-fold, p 
<0.05) compared to corrected cells. 
HET cells had an intermediate phenotype. GLP-
1a exenatide and dulaglutide (50 nM) protected 
HOM INSR6C β cells from apoptosis induced by 
thapsigargin, a synthetic ER stressor (1 μM, 48 hours, 
p < 0.05). 
The HET father achieved a HbA1c reduction (10.2% 
to 6.9%) with a combination of insulin (degludec) and 
GLP-1a (semaglutide).
Conclusions:  We report the first three patients with 
HOM INSR6C as a cause of diabetes. HOM INSR6C 
leads to preproinsulin accumulation in β cells and 
reduces insulin content and secretion. GLP-1a pro-
tect HOM INSR6C iPSC β cells from ER stress and 
improves glucose control in the HET patient. GLP-1a 
may be considered as a novel treatment option in 
this young patient.

O-24    |    Efficacy and safety of Dapagliflozin 
(DAPA) or Saxagliptin (SAXA) in youth (Age 10–17 
Years) with type 2 diabetes (T2D)

N. Shedadeh1,2, P. Galassetti3, N. Iqbal3, 
C. Karlsson4, J. Monyak3, C. Stahre4, R. Pandherpur5, 
W. Tamborlane6, T2NOW Study Group
1Institute of Diabetes, Endocrinology and 
Metabolism, Rambam Health Care Campus, 
Haifa, Israel, 2Azrieli Faculty of Medicine, Bar-Ilan 
University, Safed, Israel, 3Astrazeneca, Gaithersburg, 
United States, 4Astrazeneca, Gothenburg, Sweden, 
5Astrazeneca, Bengaluru, India, 6School of Medicine, 
Department of Pediatrics, Yale University, New 
Haven, United States

Introduction:  Therapy options are limited for chil-
dren/adolescents with T2D.
Objectives:  T2NOW (NCT03199053) is a 26-week 
(wk), Phase 3 study with a 26-wk safety extension.
Methods:  Patients (Pts) aged 10–17 years with A1C 
6.5–10.5% (on metformin, insulin, or both) were ran-
domized 1:1:1 to DAPA 5mg (N=81), SAXA 2.5mg (N=88) 
or placebo (PBO; N=76). Pts in the DAPA/SAXA arms 
with A1C ≥7% at Wk 12 were further randomized 1:1 
at Wk 14 to continue the dose or up−titrate to DAPA 
10mg / SAXA 5mg. Primary endpoint was change in 
A1C for DAPA or SAXA (all doses) vs PBO at Wk 26.
Results:  In the DAPA, SAXA, PBO groups, respec-
tively, mean (SD) age was 14 (2), 15 (2) and 15 (2) yrs, 
T2D duration 2 (2), 3 (2), and 3 (2) yrs, baseline A1C 
8.22% (1.46), 8.02% (1.43), and 7.96% (1.63) and FPG 
9.0 (3.6), 9.6 (8.6) and 8.4 (3.2) mmol/L. Overall, 94%, 
94% and 90% of pts in each group completed Wk 26. 
DAPA achieved the primary endpoint. Mean change 
in A1C was -0.62% for DAPA and 0.41 for PBO; be-
tween-arm difference of -1.03% (95%CI -1.57, -0.49; 
p<0.001). DAPA vs PBO was significant for all sec-
ondary endpoints (Table). SAXA did not meet the 
primary endpoint. Mean change was 0.06 (0.20) for 
SAXA and 0.50 (0.20) for PBO; between-arm differ-
ence of -0.44 (95%CI -0.93, 0.05; p=0.078). Sensitiv-
ity analysis showed a benefit vs PBO: difference of 
-0.89% (95%CI -1.47, -0.31; p=0.003 [per-protocol 
pts, excludes data after rescue]). SAXA secondary 
endpoints were not tested (as primary endpoint not 
met). Adverse events (AEs) and serious AEs occurred 
in 73 and 9% of DAPA pts, 69 and 8% of SAXA pts, 
and 71 and 7% of PBO pts. Hypoglycemia occurred in 
30, 30 and 29% of pts and diabetic ketoacidosis in 1, 
0 and 1 pts, respectively, in each group.
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Primary endpoint at Week 26 
(DAPA or SAXA) 

Adjusted mean change in A1C

Treatment regimen

DAPA all doses combined
(5 mg and 10 mg)
N=81

Difference 
or 

Odds Ratio 
versus PBO

−1.03%

95% CI

(−1.57, −0.49)

p-value

<0.001

Adjusted mean change in A1C
SAXA all doses combined
(2.5 mg and 5 mg)
N=88

–0.44% (−0.92, 0.05) 0.078

Secondary endpoints at Week 26 
(DAPA only)

Adjusted mean change in A1C

DAPA 5 mg pts plus those randomized at Wk 14 to 
up-titrate to DAPA 10 mg (due to A1C ≥7% at Wk 12)*
n=60

–0.86% (−1.44, −0.27) 0.004

Adjusted mean change in A1C
DAPA pts who receive
5 mg throughout the study
n=60

–1.19% (−1.76, −0.62) <0.001

Adjusted mean change in FPG
DAPA all doses combined
(5 mg and 10 mg)
N=81

–1.08 mmol/L (−2.02, −0.14) 0.024

Adjusted mean change in FPG
DAPA 5 mg pts plus those randomized at Wk 14 to 
up-titrate to DAPA 10 mg (due to A1C ≥7% at Wk 12)*
n=60

–1.04 mmol/L (−2.07, −0.01) 0.047

Adjusted mean change in FPG
DAPA pts who receive
5 mg throughout the study
n=60

–1.12 mmol/L (−2.11, −0.13) 0.026

Adjusted odds ratio for proportion of 
pts with baseline A1C ≥7% achieving 
A1C <7.0% at Wk 26

DAPA all doses combined
(5 mg and 10 mg)
N=81

3.8† (1.2, 11.7) 0.019

Adjusted odds ratio for proportion of 
pts with baseline A1C ≥7% achieving 
A1C <7.0% at Wk 26

DAPA 5 mg pts plus those randomized at Wk 14 to 
up-titrate to DAPA 10 mg (due to A1C ≥7% at Wk 12)*
n=60

3.5† (1.0, 11.4) 0.042

Adjusted odds ratio for proportion of 
pts with baseline A1C ≥7% achieving 
A1C <7.0% at Wk 26

DAPA pts who receive
5 mg throughout the study
n=60

4.4† (1.4, 13.2) 0.009

*Pts randomized at Wk 14 to continue with DAPA 5 mg were not included in this analysis; †Adjusted odds ratio vs placebo; Data as-
sessed using analysis of covariance (for A1C and FPG analyses) or logistic regression (for proportion of pts); DAPA, dapagliflozin; FPG, 
fasting plasma glucose; PBO, placebo; pts, patients; SAXA, saxagliptin; Wk, week

Table: Primary and secondary endpoints

Conclusions: DAPA was superior to PBO in reducing 
A1C and FPG at Wk 26, as add-on therapy in chil-
dren/adolescents with T2D. SAXA was not superi-
or. Both treatments were well tolerated with no new 
safety findings.
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O-25    |    Monogenic diabetes among children and 
Young adults clinically diagnosed as having type 1 
diabetes in Cameroon

A. Bodieu Chetcha1,2, J.C. Katte1,3, M. Dehayem1,4, 
A. Hattersley3,5, T. McDonald3,6, A. Jones3,5, 
E. Sobngwi1,4

1National Obesity Centre and Endocrinology and 
Metabolic Diseases Unit, Yaounde Central Hospital, 
Yaounde, Cameroon, 2Higher Institute of Medical 
technology, Yaounde, Cameroon, 3Institute of 
Biomedical and Clinical Science, University of 
Exeter Medical School, Exeter, United Kingdom, 
4Department of Internal Medicine and Specialities, 
Faculty of Medicine and Biomedical Sciences, 
University of Yaounde 1, Yaounde, Cameroon, 
5Macleod Diabetes and Endocrine Centre, Royal 
Devon and Exeter NHS Foundation Trust, Exeter, 
United Kingdom, 6Academic Department of 
Clinical Biochemistry, Royal Devon and Exeter NHS 
Foundation Trust, Exeter, United Kingdom

Introduction:  Monogenic diabetes is a rare form of 
diabetes common in children and young adults and 
can easily be mistaken for type 1 diabetes. Islet auto-
antibodies and C-peptide testing has been shown to 
robustly exclude people with type 1 diabetes allow-
ing targeted genetic testing on those who are most 
likely to have monogenic diabetes.
Objectives: We aimed to establish the prevalence of 
monogenic diabetes amongst children and young 
adults with diabetes using a targeted approach 
based on biomarker screening and genetic testing.
Methods: We studied 259 children and young adults 
with insulin-treated diabetes diagnosed at an 
age <30 years attending type 1 diabetes clinics in 
Yaounde and Bafoussam, Cameroon. 
Triple islet autoantibodies (GAD, IA2, ZnT8) were 
measured in serum using an ELISA technique. Islet 
autoantibody negative participants were selected 
for C-peptide analysis. C-peptide was measured in 
plasma by direct electrochemiluminescence immu-
noassay technique. C-peptide-positive participants 
(C-peptide >200 pmol/L) were then selected for ge-
netic testing for all 29 identified causes of monogen-
ic diabetes.
Results: A total of 1.9% of the participants (5 of 259 
participants) had monogenic diabetes (1 HNF1A, HN-
F1B, 1 INSR, 1 Mt: 3243, 1 HNF4A). All participants were 
started on insulin at the time of diabetes diagnosis. 
3 of 5 participants did not have an affected parent 
with diabetes. 

The 2 participants with an affected parent had the 
Mt: 3243 mutation (Mother) and HNF4A mutation 
(Mother). The median (IQR) T1DGRS was significantly 
lower in the participants with monogenic diabetes 
compared to those with autoimmune type 1 diabe-
tes: 7.94 (7.91 – 10.29) VS 11.61 (9.93 – 12.83), p<0.001.
Conclusions:  This first study in sub-Saharan Afri-
ca confirms the existence of monogenic diabetes 
among individuals with young-onset diabetes diag-
nosed at an age <30 years in Cameroon. 
Genetic testing is important to identify those with 
monogenic diabetes who will benefit from specific 
treatment among our young diabetic patients.
Keywords: Monogenic diabetes, young-onset diabe-
tes, islet autoantibody, C-peptide, Cameroon.

O-26    |    sRAGE: a biomarker of kidney disease 
in youth-onset type 2 diabetes (T2D)?

F. Bacha1, E. Urbina2, S. Gidding3, V. Monnier4, 
L. El Ghormli5, K. Drews6, B. Braffett5

1Baylor College of Medicine, Pediatrics, Houston, 
United States, 2University of Cincinnati, Pediatrics, 
Cincinnati, United States, 3Nemours Children’s 
Hospital, Pediatrics, Wilmington, United States, 
4Case Western University, Cleveland, United States, 
5George Washington University, Biostatistics, 
Washington, United States, 6Pennington Biomedical 
research Center, Baton Rouge, United States

Introduction: The circulating soluble receptor for ad-
vanced glycation end-products (sRAGE) has been 
proposed as a biomarker of diabetes complications 
in adults.
Objectives:  We examined whether sRAGE could 
serve as a biomarker for vascular function in 
youth-onset T2D from the TODAY study.
Methods: In TODAY, we measured sRAGE 3 times at: 
randomization (T1), glycemic failure (HbA1c≥8%) on 
randomized treatment or midpoint in study (T2), and 
end of follow-up (T3). Of TODAY subjects, 165 lost 
glycemic control with HbA1c ≥ 8% (G1) and 135 main-
tained HbA1c < 8% (G2)]. 
Controls [n=99, HbA1 5% (4.9,5.2), with similar obesi-
ty, sex (60% female), race-ethnicity, median age 24 
(21,27) years as the TODAY cohort at T3] had sRAGE 
measured once. 
Multivariable models examined the relationship of 
sRAGE with nephropathy [urine albumin: creatinine 
(UACR) ≥30 mg/g, hyperfiltration (eGFR ≥135 ml/
min/1.73m2)] and vascular measures [pulse wave ve-
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locity (PWV), augmentation index (AI)], adjusting for 
treatment, diabetes duration, HbA1c, BMI, age, sex, 
and race-ethnicity.
Results: At T1, the T2D youth groups had similar age 
(13.9 yrs), diabetes duration (0.7 yrs), and sex (60% 
female). sRAGE levels were lower in T2D vs. controls 
(752.8±308.3 vs. 954.4 ± 356.7 pg/ml, p<0.0001) at 
T3. By T3 (mean duration 7 yrs), sRAGE levels de-
creased compared with T1 and T2 in in G1 vs. G2 
(p<0.05). sRAGE concentrations were 711.9±294.1 vs. 
802.7±318.9 pg/ml, p=0.0032 in G1 vs. G2 at T3, with 
no significant difference by treatment. 
HbA1c was inversely related with sRAGE. Higher 
sRAGE levels were associated with a lower risk of hy-
perfiltration (HR=0.93, 95% CI 0.86-0.99, p=0.03) and 
inversely related to eGFR (p<0.001); no relationships 
were observed with UACR, PWV, or AI.
Conclusions: sRAGE levels decline overtime in youth 
with T2D, are inversely related to glycemia, and may 
serve as a biomarker of kidney function.

O-27    |    Associations between diet and oral 
microbiota diversity in youth with a parental 
history of obesity: the quality study

E. Blackburn1,2, S. Harnois-Leblanc1,3, T. Varin4,5, 
A. Marette4,5, A. Van Hulst6, T.A. Barnett1,7, 
V. Drapeau8, B. Nicolau3,9,10, M. Henderson1,2,11

1Research Center of Sainte-Justine Hospital 
University, Montreal, Canada, 2University of 
Montreal, School of Public Health, Montreal, Canada, 
3Faculty of Medicine, McGill University, Department 
of Epidemiology, Biostatistics and Occupational 
Health, Montreal, Canada, 4Université Laval, Institut 
sur la nutrition et les aliments fonctionnels, Québec, 
Canada, 5Institut Universitaire de Cardiologie et de 
Pneumologie de Québec, Department of Medicine, 
Québec, Canada, 6McGill University, Ingram School 
of Nursing, Montreal, Canada, 7Faculty of Medicine, 
McGill University, Department of Family Medicine, 
Montreal, Canada, 8Faculté des Sciences de 
l’Éducation, Université Laval, Department of Physical 
Education, Québec, Canada, 9Faculty of Medicine, 
McGill University, Department of Oncology, 
Montreal, Canada, 10Faculty of Dental Medicine and 
Oral Health Sciences, McGill University, Department 
of Dentistry, Montreal, Canada, 11Faculty of Medicine, 
University of Montreal, Department of Pediatrics, 
Montreal, Canada

Introduction: Emerging evidence links the oral micro-
biota to obesity, however associations with diet are 
unknown.
Objectives:  1) Estimate associations between diet 
and oral microbiota diversity at ages 8-10 yrs; 2) Ex-
amine how associations differ across weight cate-
gories.
Methods: Cross-sectional study of 240 children (8-10 
yrs) with a history of parental obesity from Québec, 
Canada (QUALITY study). Energy and macronutri-
ent intakes and foods groups were collected using 3 
non-consecutive 24-hour diet recalls. 
Total genomic DNA was extracted from supra- and 
sub-gingival dental plaque samples, and 16S-rRNA 
based microbial profiling were performed. 
Oral microbiota diversity was measured using ampl-
icon sequence variants (ASVs) and Chao1 and Shan-
non and Simpson reciprocal indices to represent 
richness and evenness, respectively. 
Multivariable linear regressions were adjusted for 
age, sex, pubertal stage, zBMI, and teeth brushing 
frequency. Linearity was verified using polynomial 
terms. 
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We examined effect modification by weight cate-
gory (normal vs. overweight/obesity) and sex using 
interaction terms.
Results: Participants were 9.6 yrs (SD 0.93), 57% were 
boys, 23% had overweight and 19% had obesity. 
Evenness was inversely associated with meat serv-
ings in a non-linear fashion, with associations atten-
uating with increasing meat consumption (Table). 
Increased intake of sugar-sweetened beverages 
(SSBs) was positively associated with all indices of 
diversity among children with overweight/obesity, 
while associations were not significant among chil-
dren with normal weight.

Richness Evenness

ASV
βASV

 [95% CI]

Chao1
βCHAO1  

[95% CI]

Shannon
βSHANNON 

 [95% CI]

Simpson
βSIMPSON  

[95% CI]

Fruits and 
vegetables, 
servings 
/1000 kcal

4.7159 [-3.44, 
12.87]

5.43  
[-3.84, 14.71]

0.033 [-0.019, 
0.086]

0.75  
[-0.83, 2.32]

Meat, 
servings 
/1000 kcal

0.68  
[-21.00, 22.37]

0.32  
[-24.35, 24.98]

β: -0.51  
[-0.98, -0.045]

β2: 0.20 
[0.031, 0.37]

β: -19.60 
[-33.50, -5.70]

β2: 7.29  
[2.27, 12.31]

Dairy, 
servings 
/1000 kcal

0.64  
[-18.45, 19.74]

0.275  
[-21.45, 21.99]

0.045  
[-0.077, 0.17]

0.40  
[-3.28, 4.08]

Fiber, g/1000 
kcal

3.072  
[-1.44, 7.59]

3.42  
[-1.71, 8.56]

0.026  
[-0.0028, 0.055]

0.56  
[-0.31, 1.43]

SSBs, 
100mL/1000 
kcal

Normal 
weight

Overweight/
Obesity

7.90  
[-6.07, 21.87]

31.21  
[11.97, 50.45]

8.35  
[-7.51, 24.20]

37.43  
[15.60, 59.27]

-0.02  
[-0.11, 0.07]

0.14  
[0.02, 0.27]

-1.12  
[-3.84, 1.60]

4.61  
[0.87, 8.35]

Carbohy-
drates, % of 
daily energy 
intake

0.67  
[-0.92, 2.26]

0.79  
[-1.02, 2.60]

0.0015  
[-0.0087, 0.012]

0.12  
[-0.18, 0.43]

Saturated 
fats, % of 
daily energy 
intake

-1.95  
[-5.62, 1.72]

-2.230  
[-6.41, 1.95]

-0.0065  
[-0.03, 0.017]

-0.42  
[-1.13, 0.28]

Proteins, % 
of daily ener-
gy intake

0.99  
[-2.00, 3.99]

1.123  
[-2.28, 4.53]

0.0098  
[-0.0094, 0.029]

0.032  
[-0.55, 0.61]

Table. Multivariable linear regression models of diet 
and oral microbiota diversity

Conclusions: Associations between diet and bacte-
rial diversity of the oral cavity in childhood suggest 
differing underlying mechanisms according to food 

groups and weight categories. It may be that certain 
food groups are associated with a healthy pattern of 
bacteria, while others (e.g. SSBs) lead to increased 
diversity of pathogenic strains.

O-28    |    Effects of elexacaftor/tezacaftor/
ivacaftor on glucose metabolism in teenagers 
with cystic fibrosis- where do we stand after one 
year of therapy?

R. Steinberg1, G. Kalbermatten1, I. Korten1, 
E. Kieninger1, M. Bullo1, L. Krüger1, C. Casaulta1, 
C.E. Flück2, P. Latzin1, C. Boettcher2

1University Children’s Hospital Bern, Division of 
Paediatric Respiratory Medicine and Allergology, 
Bern, Switzerland, 2University Children’s Hospital 
Bern, Paediatric Endocrinology & Diabetology, Bern, 
Switzerland

Introduction: Cystic fibrosis-related diabetes (CFRD) 
and glucose tolerance abnormalities are frequent in 
people with cystic fibrosis (CF). Persons with CF and 
CFRD have significantly greater mortality and worse 
lung function than those without diabetes. 
The new triple-CFTR modulator therapy Elex-
acaftor/Tezacaftor/Ivacaftor (ELX/TEZ/IVA) showed 
excellent clinical and especially pulmonary function 
results. 
However, little is known about other effects on organs 
also affected by the cystic fibrosis transmembrane 
conductance regulator (CFTR) loss of function. 
Our observational pilot study of 2021 was one of 
the first to investigate the effect of ELX/TEZ/IVA on 
glucose homeostasis in teenagers with CF: glucose 
tolerance improved shortly after initiating ELX/TEZ/
IVA.
Objectives: We performed a follow-up after one year 
of ELX/TEZ/IVA therapy initiation to gain knowledge 
about long-term outcomes.
Methods:  For our single-centre observational fol-
low-up study, we included the same persons with 
CF as in the initial pilot study: Thirteen adolescents 
with CF performed a standardized 3-h OGTT oral 
glucose tolerance test (OGTT) after a median of 16 
months of ELX/TEZ/IVA treatment.
Results: After a median (IQR) of 16 (12-19) months of 
ELX/TEZ/IVA therapy, glucose tolerance among 13 
young persons with CF stayed stable compared to 
when the pilot study ended; OGTT categories and 
glucose, insulin and c-peptide levels during OGTT 
did not change. 
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Fasting glucose levels improved from 5.21 mmol/L 
(5.12; 5.35) before therapy to 5.02 mmol/L (4.88; 5.39) 
(p=0.02). HbA1c levels lowered from 5.6 % (5.5; 5.9) 
shortly after the start of therapy to 5.5 % (5.3; 5.6) 
(p=0.09).
Conclusions:  In this small observational study, glu-
cose metabolism did not deteriorate but improved 
slightly further under continuous ELX/TEZ/IVA ther-
apy. More extensive studies over a more extended 
period and in different age groups are required to 
confirm a continuous beneficial effect of ELX/TEZ/
IVA on glucose metabolism.

O-29    |    The evolution of glucose tolerance in 
cystic fibrosis: the central role of beta-cell function

C. Piona1, E. Mozzillo2, A. Tosco3, C. Zusi1, 
F. Emiliani1, S. Volpi4, F. Di Candia2, V. Raia3, 
M.L. Boselli5, M. Trombetta5, M. Cipolli4, 
R. Bonadonna6, C. Maffeis1

1University Hospital of Verona, Pediatric Diabetes 
and Metabolic Disorders Unit, Regional Center 
for Pediatric Diabetes, Verona, Italy, 2Federico II 
University of Naples, Regional Pediatric Diabetes 
Center, Department of Translational Medical 
Sciences, Section of Pediatrics, Naples, Italy, 
3Federico II University of Naples, Regional Cystic 
Fibrosis Center, Department of Translational 
Medical Sciences, Section of Pediatrics, Naples, 
Italy, 4University Hospital of Verona, Cystic Fibrosis 
Unit, Regional Center for Cystic Fibrosis, Verona, 
Italy, 5University Hospital of Verona, Department of 
Medicine, Section of Endocrinology, Verona, Italy, 
6University of Parma, Department of Medicine and 
Surgery, Division of Endocrinology and Metabolic 
Diseases, Parma, Italy

Introduction: To date, the pathophysiological mech-
anisms underlying the natural history of glucose in-
tolerance in subjects with Cystic Fibrosis have not 
been yet longitudinally investigated simultaneously 
assessing the contribution of all the three direct de-
terminants of glucose regulation, i.e., insulin secre-
tion, sensibility and catabolism.
Objectives: The aim of this study was to investigate 
the relationship between changes in glucose toler-
ance status and the direct determinants of glucose 
regulation in subjects with CF to test the hypothesis 
that Beta-cell function is the key process governing 
favorable or detrimental changes of the their glu-
cose tolerance status.

Methods:  Beta-cell function (derivative and pro-
portional control reflecting the first and the sec-
ond phase of insulin secretion, respectively), insulin 
clearance and insulin sensitivity, measured using a 
validated mathematical model, were evaluated in 
127 CF subjects aged 10-25 years who underwent 
two OGTT tests over at least 1-year follow up peri-
od. Subjects were categorized according to their 
changes in glucose tolerance status in three groups: 
regressors, stable and progressors.
Results:  Beta-cell function significantly improved in 
regressors and worsened in progressors, whereas it 
didn’t change in stable. Insulin clearance decreased 
in both regressors and progressors. Insulin sensitiv-
ity decreased in all the three groups. Binary logistic 
regression analysis showed that Beta -cell function 
(change in proportional control adjusted for insulin 
clearance [PC

adj
]) and baseline glucose tolerance 

status predicted the regression of glucose tolerance 
status, independent of other confounding factors. 

Conclusions:  Beta-cell function is the key process 
governing favorable or detrimental changes in glu-
cose tolerance stages over time in CF subjects.
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O-59    |    Adolescence is a time of accelerated 
vascular ageing in type 1 diabetes: initial findings 
from the AdDIT Follow-Up Study

S.T Chiesa1, P. Benitez-Aguirre2, F.J Cameron3, 
M. Craig4, J.J Couper5, E.A Davis6, RN. Dalton7, 
D. Daneman8, K.C Donaghue2, T.W Jones6, 
F.H Mahmud8, S.M Marshall9, HA. Neil10, J.E Deanfield1, 
ML. Marcovecchio11, on behalf of the Adolescent 
Type 1 Diabetes Cardio-Renal Intervention Trial 
(AdDIT) Study Group
1UCL, London, United Kingdom, 2University of 
Sydney, Sydney, Australia, 3University of Melbourne, 
Melbourne, Australia, 4University of New South 
Wales, Sydney, Australia, 5University of Adelaide, 
Adelaide, Australia, 6University of Western Australia, 
Perth, Australia, 7Guys and St Thomas NHS Trust, 
London, United Kingdom, 8The Hospital for Sick 
Children, Toronto, Canada, 9University of Newcastle, 
Newcastle, United Kingdom, 10University of Oxford, 
Oxford, United Kingdom, 11University of Cambridge, 
Cambridge, United Kingdom

Introduction: Childhood-onset type 1 diabetes (T1D) 
is associated with an increased risk of premature 
cardiovascular mortality.
Objectives: This study aimed to assess the evolution 
of subclinical vascular damage in young people with 
T1D as they transitioned through adolescence.
Methods: Repeated vascular phenotyping was per-
formed in early adolescence (age 13), late adoles-
cence (age 17), and young adulthood (age 23) in 288 
adolescents with T1D (52% male) recruited to the Ad-
olescent Type 1 Diabetes Intervention Trial Follow-Up 
Study (AdDIT Follow-Up). 
Carotid remodelling was assessed via measures of 
lumen diameter, intima-media thickness (IMT), and 
beta stiffness index; aortic stiffness via carotid-fem-
oral pulse wave velocity (PWV); and endothelial 
function via flow-mediated dilation (FMD). 
Repeated measures ANOVA were used to assess 
vascular changes over time, and unpaired t-tests 
used to compare vascular phenotypes measured 
in young adulthood to an age- and sex-matched 
group without T1D (n = 292; 49% male).
Results: In individuals with T1D, progressive stiffening 
of both the carotid artery and aorta was observed 
across the 9-year follow-up (e.g. PWV mean [95%CI] 
change = 1.1 [0.9, 1.3] m/s). In the transition from late 
adolescence to young adulthood, IMT also increased 
(+0.04 [0.03, 0.06] mm) and FMD decreased (-1.0 
[-0.8, -1.2] %). 

As a result, young adults with T1D had carotid arteries 
that were narrower, thicker (IMT = +0.3 [0.2, 0.4] mm), 
and stiffer (beta stiffness index = +0.3 [0.1, 0.5]) than 
those without T1D. Aortic stiffness was also higher 
(PWV = +0.8 [0.6, 0.9] m/s) in T1D, while a compro-
mised FMD (-2.8 [-2.0, -3.6]%) indicated the presence 
of systemic endothelial dysfunction.
Conclusions:  Young people with T1D demonstrate 
accelerated arterial ageing as they transition ado-
lescence. As a result, these individuals enter young 
adulthood with arteries that are already smaller, 
thicker, stiffer, and with evidence of profound endo-
thelial dysfunction when compared to young adults 
without T1D.
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ORAL SESSION IV: PSYCHOLOGICAL AND 
PSYCHOSOCIAL ASPECTS OF DIABETES

O-31    |    Internalized weight bias and experiences 
of weight victimization are understudied in 
adolescents with disordered eating and type 1 
diabetes

P. Trojanowski1, B. Tanner1, K. Driscoll2, H. O’Donnell1

1Barbara Davis Center for Diabetes, University 
of Colorado, Pediatrics, Aurora, United States, 
2University of Florida, Clinical and Health 
Psychology, Gainesville, United States

Introduction: People with type 1 diabetes (T1D) have 
2-3x increased risk for eating disorders. Weight 
stigma and internalized weight bias, or judging self-
worth based on weight status, are associated with 
poor mental health outcomes and reduced engage-
ment in health behaviors. No studies have investigat-
ed weight bias among adolescents with T1D.
Objectives:  This study sought to examine associa-
tions between weight stigma and disordered eat-
ing in adolescents with T1D. We hypothesized that 
weight-based victimization and internalized weight 
bias would be positively associated with disordered 
eating.
Methods:  Adolescents (N=135, age=14.78 +/-1.44 
years, T1D duration=6.79 +/-3.76 years, 86% White, 
27% publicly insured) completed the Diabetes Eat-
ing Problems Survey (DEPS-R), Weight-Bias Internal-
ization Scale (WBIS), and questions about weight-
based victimization by peers, family, or healthcare 
professionals. Multiple hierarchical regression and 
t tests were used to examine associations between 
DEPS-R scores and WBIS scores and weight-based 
victimization, respectively.
Results:  DEPS-R scores ranged 0-51 (M=12.51, 
SD=12.37) with 21.5% of scores elevated (i.e., 20). 
DEPS-R scores were significantly higher for those 
who had experienced weight-based victimization by 
family, t(125)=4.06, p<.001; peers, t(34)=-3.81, p<.001; 
or healthcare providers, t(125)=2.83, p=.005. After 
controlling for race, sex, BMI z-score, A1C, and T1D 
duration, WBIS scores were significantly associat-
ed with DEPS-R scores (b=.70, p<.001). Adding WBIS 
to the model explained 66.2% of the variance in 
DEPS-R scores (R2 =.66, F(6,119)=38.85, p<.001).
Conclusions: Experiencing weight stigma in different 
environments, including healthcare settings, and in-
ternalized weight bias are strongly associated with 
disordered eating in adolescents with T1D. In light of 

increasing overweight/obesity rates and the perva-
siveness of weight stigma, it is imperative to better 
understand how weight bias is related to eating pa-
thology to identify targets for preventing disordered 
eating.

O-32    |    Responses to the strengths and 
difficulties questionnaire predict 11-year HbA1c 
trajectories in children and adolescents with type I 
diabetes: a national population-based study 

K. Marks1,2, F. Pouwer3,4,5, M. Jensen6, E. Ibfelt7,8, 
L. Kristensen2, M. Thastum9, N.H Birkebaek10,2

1Aarhus University, Department of Clinical 
Medicine - Paediatrics, Aarhus, Denmark, 2Steno 
Diabetes Center Aarhus (SDCA), Aarhus, Denmark, 
3University of Southern Denmark, Department of 
Psychology, Odense, Denmark, 4Steno Diabetes 
Center Odense (SDCA), Odense, Denmark, 
5Amsterdam UMC, Department of Medical 
Psychology, Amsterdam, Netherlands, 6Aarhus 
University, Department of Economics, Aarhus, 
Denmark, 7The Danish Clinical Quality Program – 
National Clinical Registries (RKKP), Copenhagen, 
Denmark, 8Steno Diabetes Center Copenhagen 
(SDCC), Copenhagen, Denmark, 9Aarhus University, 
Centre for Psychological Treatment of Children 
and Adolescents, Department of Psychology, 
Aarhus, Denmark, 10Niels H Birkebaek, Department 
of Paediatric and Adolescent Medicine, Aarhus, 
Denmark

Introduction:  Routine screening for psychological 
conditions like depression and anxiety is recom-
mended for adolescents with type 1 diabetes.
Objectives:  We aimed to determine whether care-
giver responses to the Strengths and Difficulties 
Questionnaire (SDQ) are predictive of HbA

1c 
trajecto-

ry membership in children and adolescents with type 
1 diabetes, when adjusting for covariates.
Methods: For a Danish 2009 national cohort of chil-
dren and adolescents with type 1 diabetes, SDQ 
data, baseline and registry-based HbA

1c
 data (2009-

2020) and registry-based sociodemographic data 
were merged. Group-based trajectory modeling 
was used to identify distinct HbA

1c 
trajectories. Mul-

tinomial logistic regression was used to test wheth-
er caregiver SDQ scores predicted HbA

1c
 trajectory 

membership when adjusting for sex, age at diabetes 
diagnosis, diabetes duration, family structure, and 
caregiver education level.
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Results:  In total, 835 children and adolescents (52% 
females) with a mean (SD) age of 12.5 (3.3) years, and 
a mean diabetes duration of 5.2 (3.1) years were in-
cluded. Based on 7,247 HbA

1c
 observations in the 

period of 2009-2020, four HbA
1c

 trajectories were 
identified: 1) “on target, gradual decrease”(26%), 2) 
“above target, mild increase then decrease” (41%), 
3) “above target, moderate increase then decrease” 
(24%), and 4) “well above target, large increase then 
decrease” (9%). Higher SDQ total difficulties scores 
predicted trajectory 3 and 4 (P = 0.0002 and P < 
0.0001, respectively). Regarding the SDQ subscale 
scores, emotional symptoms predicted trajectories 
3 and 4, and conduct problems and hyperactivity/
inattention predicted trajectories 2, 3, and 4. Sin-
gle-parent family and low caregiver education level 
both predicted trajectories 3 and 4.
Conclusions:  Caregiver SDQ responses and socio-
demographic information may help to detect chil-
dren and adolescents with type 1 diabetes who need 
intensive multidisciplinary medical and psychologi-
cal interventions.

O-33    |    Psychosocial and religious drivers of 
fasting ramadan in type 1 diabetes (T1D) Children 
and adolescents: mixed method approach

N. Taha Mohamed1, Z. Rahme1, N. Mesbah1

1Dasman Diabetes Institute, Education & Training, 
Kuwait city, Kuwait

Introduction:  Fasting Ramadan is a religious obli-
gation for all healthy adult Muslims. The sick and 
pre-pubertal children are exempt, However, many 
children with type 1 diabetes (T1D) choose to fast.
Objectives: To determine 1- the psychosocial drivers 
of fasting Ramadan in individuals <18 years with T1D 
& their caregivers. 2- the impact of pre-Ramadan 
education on their intentions to fast.
Methods: Children with T1D & their parents were sur-
veyed shortly after the end of the month of Ramadan 
using a simple questionnaire. Data from the ques-
tionnaire was presented as mean±SD. Then 4 focus 
groups of 6 persons who fasted to discuss the driv-
ers fasting Ramadan. Data from focus groups was 
analyzed using thematic analysis.
Results:  Forty-seven patients (age 12.7 ± 3.78 y); 23 
(48.9%) males; T1D duration 5.25 ± 4.32 years]; HbA1c 
7.96% ± 1.34% (before Ramadan) participated in this 
survey. Fifteen (31.9%) were on CSII & 32 (68.1%) were 
on MDI; 34% fasted against medical advice. Partici-

pants with T1D were able to fast for 23.8±4.89 days 
during Ramadan. Only 38.6% sought Ramadan-fo-
cused education prior to fasting. Hypoglycemia 
(24.2%), hyperglycemia (68.8%), as well as ketosis 
(23.4%) were major complications of fasting during 
Ramadan; 70.2% intend to fast again in following 
years.
The 4 main drivers that emerged from the themat-
ic analysis of the focus groups: 1- Aspiring to feel 
normal, 2- Aspiring to share fasting experience with 
community, 3- Belief that fasting is a religious obli-
gation of Islam and not accepting exemption (both 
children & parents), 4- Family and peers’ pressure to 
fast & 5-To avoid bullying by community if not fast-
ing.
Conclusions:  Psychosocial and religious beliefs in 
T1D <18-year are the major drivers of the decision 
to fast Ramadan, and not the medical condition. No 
significant differences were noted for fasting drivers 
among T1D. This study highlights the need for includ-
ing major role of Muslim Clerics in Ramadan focused 
diabetes education to spread awareness & guide 
the decisions of fasting in this age group.

O-34    |    ConnecT1D: A care model designed 
to achieve excellent and equitable glycemic and 
psychosocial outcomes for youth with type 1 
diabetes (T1D)

S. Corathers1, N.-H. Yayah Jones1, P. Brady2, L. Smith3, 
A. Howell4, K. Kaplan4, A. Grant4

1Cincinnati Children’s, Pediatric Endocrinology, 
Cincinnati, United States, 2Cincinnati Children’s, 
Hospital Medicine, Cincinnati, United States, 
3Cincinnati Children’s, Behavioral Medicine and 
Clinical Psychology, Cincinnati, United States, 
4Cincinnati Children’s, Anderson Center for Health 
Services Excellence, Cincinnati, United States

Introduction:  Despite remarkable advancement of 
diabetes technology, outcomes for youth with T1D 
remain suboptimal and the impact of diabetes-re-
lated morbidity disproportionately affects youth of 
minority race or ethnicity, and those experiencing 
poverty.
Objectives:  ConnecT1D aims to reorient diabetes 
care from episodic visits to proactive delivery model 
that supports families through equitable access to 
technology, community partnerships, communica-
tion between visits, and integration of diabetes de-
vice data into the electronic medical record. By fo-
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cusing our design to address the needs of medically 
and socially vulnerable youth with T1D on public in-
surance (a proxy for socio-economic status), we aim 
to narrow equity gaps of disproportionate access to 
advanced diabetes technology and psychosocial 
supports.
Methods: People with T1D and caregivers, clinicians, 
quality improvement (QI) specialists, social workers, 
and diabetes educators participated in a Design 
Session (n=27 attendees). Four focus areas generat-
ed 130 ideas and over 50 candidate interventions to 
improve HbA1c and related process measures for a 
cohort of youth with T1D on public insurance (n=293). 
Over 12 months the team pursued iterative PDSA 
cycles to test interventions including social deter-
minants of health screening, diabetes community 
health worker, embedded psychologist, proactive 
dose adjustments between visits. Data tracked on 
time series graphs.
Results: At baseline, youth with public insurance had 
lower rates of diabetes technology access and 1% 
higher mean HbA1c. After 1 year of ConnecT1D inter-
ventions, 95% had consistent clinic visits, 68% had 
visit with psychology; CGM increased from 56% to 
80%, insulin pump increase from 55% to 65%, Mean 
HbA1c decrease from 9.4% to 8.9% with narrowing of 
health disparities in all metrics.
Conclusions: Participatory design and QI methodol-
ogy resulted in improved access to diabetes technol-
ogy, psychosocial supports, and glycemic outcomes 
while reducing health disparity gaps for children with 
T1D on public insurance.

O-35    |    Childhood opportunity index and clinical 
characteristics at diabetes diagnosis in youth: type 
1 versus type 2 diabetes

K. Hoyek1, I. Libman2, S. Arslanian1, Y.H. Hong3, 
M.E. Vajravelu1

1University of Pittsburgh Medical Center Children’s 
Hospital of Pittsburgh, Department of Pediatrics, 
Center for Pediatric Research in Obesity and 
Metabolism, Division of Endocrinology, Pittsburgh, 
United States, 2University of Pittsburgh Medical 
Center Children’s Hospital of Pittsburgh, Department 
of Pediatrics, Division of Endocrinology, Pittsburgh, 
United States, 3Soonchunhyang University College 
of Medicine, Department of Pediatrics, Bucheon, 
Korea, Republic of

Introduction: Among youth with type 1 diabetes (T1D), 
poor glycemic control is associated with neighbor-
hood-level deprivation. Childhood Opportunity In-
dex (COI), a composite measure of education, health, 
environment, social, economic factors, is associated 
with obesity in youth without diabetes but has not 
been assessed among youth with diabetes.
Objectives:  To investigate associations between 
COI and clinical characteristics at diagnosis of T1D 
and type 2 diabetes (T2D).
Methods:  In a retrospective cohort of youth admit-
ted for new-onset T1D or T2D to a large academic 
pediatric hospital in Pittsburgh, PA, USA, COI was 
compared by diabetes type (t-test and chi-squared 
tests). Multivariable linear and logistic regression 
were used to evaluate associations between COI 
and clinical characteristics at diagnosis (HbA1c, pH, 
bicarbonate, DKA (yes/no), BMI Z-score). Obesity 
was defined as BMI Z-score ≥ 1.64 for age/sex. Anal-
ysis was stratified by diabetes type and adjusted for 
age and sex. Race was not included in models due to 
strong collinearity with COI.
Results:  The cohort included 407 youth with T1D 
(45% female; 11.6% Black, 85.5% white, 2.9% other) 
mean (SD) age 9.2y (4.5), and 113 youth with T2D (51% 
female; 44.6% Black, 50.9% white, 4.5% other) mean 
(SD) age 14.4y (3.3). As expected, obesity was more 
common in youth with T2D (86.3% vs 19.6% in T1D, 
p<0.001). Youth with T2D vs T1D had lower COI (2.6 
vs 3.3, p<0.001). Youth with T1D with low/very-low vs 
high COI had higher odds of DKA (OR 2.0, p = 0.01) 
and obesity (OR 3.5, p=0.002). In youth with T2D, low-
er COI was associated with higher BMI Z-score (+0.4 
and +0.6 for low/very-low and moderate vs high COI, 
p=0.03 and p=0.006, respectively).
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Conclusions: COI is associated with severity of clin-
ical presentation at diagnosis in youth with T1D but 
is significantly lower among youth with T2D overall. 
Analogous to youth without diabetes, lower COI is 
associated with higher BMI in both youth with T1D 
and T2D.

O-36    |    Metabolism and memory: α-synuclein 
level in children with obesity and children with type 
1 diabetes: relation to glucotoxicity, lipotoxicity, 
and executive functions

N. Salah1, S. Taha2, S. Hassan3, M. Abdeen4, 
M. Hashim4, R. Mahmoud1

1Ain Shams University, Pediatrics, Cairo, Egypt, 
2Ain Shams University, Clinical Pathology, Cairo, 
Egypt, 3Ain Shams University, Cairo, Egypt, 4Ain 
Shams University, Psychiatry, Cairo, Egypt

Introduction:  Children with obesity and those with 
type 1 diabetes (T1D) exhibit subtle neurocognitive 
deficits, the mechanism of which remains unknown. 
α-synuclein plays a fundamental role in neurode-
generation. Moreover, its role in glucose and lipids 
metabolism is emerging.
Objectives: This study aims to assess whether α-sy-
nuclein is correlated with the degree of neurodegen-
eration in children with obesity and those with T1D 
in comparison to healthy controls and correlate it to 
various neurocognitive and metabolic parameters.
Methods:  Forty children with obesity, 40 children 
with T1D, and 40 matched-healthy controls were 
assessed for anthropometric measurements and 
blood pressure. The cognitive evaluation was per-
formed using Stanford–Binet scale and Barkley Defi-
cits in Executive Functioning (EF) Scale-Children and 
Adolescents. α-synuclein, fasting lipids and glucose 
were measured with calculation of the homeostatic 
model of insulin resistance and estimated-glucose 
disposal rate.
Results:  Children with obesity and those with T1D 
had significantly higher α-synuclein (p < 0.001) and 
total EF percentile (p = 0.001) than controls. α-synu-
clein was negatively correlated to total IQ (p < 0.001 
and p = 0.001), and positively correlated with total EF 
percentile (p = 0.009 and p = 0.001) and EF symptom 
count percentile (p = 0.005 and p < 0.001) in children 
with T1D and obesity, respectively. 
Multivariate regression revealed that α-synuclein 
was independently related to age (p = 0.028), dia-
betes duration (p = 0.006), HbA1C% (p = 0.034), to-

tal IQ (p = 0.013) and EF symptom count percentile 
(p = 0.003) among children with T1D, and to diastolic 
blood-pressure percentile (p = 0.013), waist/hip ratio 
SDS (p = 0.007), total EF percentile (P = 0.033) and EF 
symptom count percentile (p < 0.001) in children with 
obesity.
Conclusions:  α-synuclein could have a mechanistic 
role in neurocognitive deficit among children with 
obesity and T1D.

O-37    |    Prevalence of disordered eating 
behaviors among adolescents with type 1 diabetes: 
a single centre study

A. Magdy1, S. Abd ELrazek1, S. Tobar2, N. Salem3,3, 
W. Laymoun3

1Mansoura Faculty of Medicine, Pediatrics, 
Mansoura, Egypt, 2Mansoura Faculty of Medicine, 
Psychiatry, Mansoura, Egypt, 3Mansoura Faculty of 
Medicine, Pediatric endocrinology and diabetes, 
Mansoura, Egypt

Introduction:  Individuals with T1DM have a 2–3 
folds increased risk of disordered eating behaviors 
(DEBs). Coexisting T1DM and DEBs is associated 
with impaired metabolic control and consequently 
an increased morbidity and mortality. Screening for 
DEBs should begin in pre-adolescence and continue 
through early adulthood.
Objectives: To assess the prevalence of DEBs among 
adolescents with T1DM in relation to onset and dura-
tion of diabetes, level of glycemic control and diabe-
tes-related complications.
Methods: A descriptive cross-sectional study which 
included 350 youth with T1DM (195 females and 155 
males), with mean age of 13.86±1.95 years, and medi-
an diabetes duration of 5 (1-14) years. 
Diagnostic and Statistical Manual of Mental Disor-
ders, Fifth Edition for feeding and eating disorders 
(APA 2013), Arabic translation and Mini International 
Neuropsychiatric Interview for Children were used to 
screen for DEBs among the study cohort. 
Body composition measurements were obtained by 
bioimpedance technique using Tanita BC-418MA 
body composition analyzer.
Results: 22.6% of the study cohort have DEBs (Oth-
er specific feeding and eating disorders (OSFED): 
68.4%, bing eating: 11.4%, bulimia nervosa and avoid-
ant restrictive: 7.6% and anorexia nervosa: 5.1%). 
Cases with DE have higher median diabetes dura-
tion than cases without DE (6 (3-7) Vs 5 (1-6) years, 
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P=0.04). There is a significant higher frequency of 
DKA and hospital admission among cases with DEBs 
as compared with those without DEBs (84% Vs 74%, 
P=0.049). Diabetic nephropathy is significantly fre-
quent in DEBs group (53% Vs 27%; P=0.001). 
Waist circumference is significantly higher in fe-
males with DE (P=0.001). Serum triglycerides are sig-
nificantly higher in DEBs cohort as compared with 
non-DEBs cohort (P=0.04).
Conclusions:  Our results point to the need for early 
detection of DEBs in adolescents with T1DM in order 
to refer them as soon as possible to experts in clini-
cal nutrition and mental health disorders for positive 
outcomes for T1DM.

O-58    |    Relationship between time in range, time 
in tight range and HbA1c in youth and young adults 
with type 1 diabetes – results from the German/
Austrian/Luxembourgian/Swiss DPV registry

M.-A. Burckhardt1,2, M. Auzanneau3,4, E. Binder5, 
J. Weiskorn6, M. Hess1,2, C. Klinkert7, J. Mirza8, 
L.-S. Zehnder9, S. Wenzel10, K. Placzek11, R.W. Holl3,4

1University Children’s Hospital Basel, Pediatric 
Endocrinology and Diabetology, Basel, Switzerland, 
2University of Basel, Department of Clinical Research, 
Basel, Switzerland, 3Ulm University, Institute of 
Epidemiology and Medical Biometry, ZIBMT, Ulm, 
Germany, 4DZD, German Center or Diabetes 
Research, Neuherberg, Germany, 5Medical University 
of Innsbruck, Department of Pediatrics I, Innsbruck, 
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Department of Pediatrics, Halle (Saale), Germany

Introduction:  In continuous glucose monitoring 
(CGM) users, time in range (TIR, 70-180 mg/dL) is 
an established marker to evaluate glycemic control. 
More recently, and especially with the rising uptake 
of automated insulin delivery (AID) systems, time in 
tight range (TTR, 70-140 mg/dL) has been proposed 
as a new marker.

Objectives: The aim of this study was to examine the 
relationship between TIR, TTR and HbA1c.
Methods:  Data of youth and young adults below 
the age of 25 years with type 1 diabetes (T1D) for > 3 
months, from the German/Austrian/Luxembourgian/
Swiss Diabetes Prospective Follow-up registry (DPV) 
between 2019-2022 were analyzed. The latest avail-
able HbA1c and CGM data were identified and de-
scriptive statistics and correlation coefficients were 
calculated.
Results: CGM data were available in 8071 of the 45 
423 people with T1D from 147 centers meeting the 
inclusion criteria. 1892 (median age 13.9 years [IQR 
10.4-16.9], diabetes duration 4.8 years [2.3-8.4]) had 
CGM data with > 80% completeness over the pre-
ceding 12 weeks and were included. Median (IQR) 
TIR, TTR and HbA1c were 57% (45–67), 35% (27-44) 
and 7.3% (6.8-8.0) respectively. TIR and TTR correlat-
ed strongly, ρ=0.965, p<0.001. TIR and TTR were neg-
atively correlated with HbA1c, ρ=- 0.764, p<0.001 and 
ρ=- 0.779, p<0.001. The two correlations were not sig-
nificantly different, p=0.276. Table 1 shows TIR, TTR 
and HbA1c with correlations in different subgroups.

All Gender Age groups Regimen
fe-

male
male <6 y 6-12 

y
12-
18 y

18-
25 y

MDI CSII AID

N 1892 881 1011 111 552 992 237 750 819 323
TIR 

(%)

57

(45-
67)

56

(46-
67)

57

(45-
67)

60

(50-
67)

61

(50-
70)

54

(44-
65)

55

(44 - 
64)

56

(45 - 
67)

54

(43 - 
63)

65

(57 - 
72)

TTR (%) 35

(27-
44)

35

(27-
44)

36

(27-
44)

37

(28-
46)

38

(30-
46)

33

(25 
-42)

35

(26 - 
42)

35

(26 - 
44)

33

(25 - 
40)

42

(35 - 
48)

HbA1c 
(%)

7.3

(6.8- 
8.0)

7.4

(6.9-
8.0)

7.3

(6.7-
7.9)

7.4

(6.9-
7.9)

7.2

(6.7-
7.7)

7.4

(6.8-
8.1)

7.3

(6.8 - 
8.0)

7.2

(6.7 - 
7.9)

7.5

(7.0 - 
8.0)

7.2

(6.7 - 
7.7)

TIR vs. 
TTR

0.965 0.964 0.967 0.95 0.965 0.965 0.968 0.969 0.958 0.948

TIR vs. 
HbA1c

-0.764 -0.764 -0.766 -0.693 -0.759 -0.781 -0.722 -0.822 -0.759 -0.685

TTR vs. 
HbA1c

-0.779 -0.779 -0.779 0.728 -0.765 -0.791 -0.754 -0.835 -0.772 -0.683

Table 1: TIR, TTR and HbA1c and correlation 
coefficients in different subgroups. Values are 
presented as median and IQR (TIR, TTR and HbA1c) 
and correlation coefficients derived from Spearman 
rank correlation. All values differed significantly 
between the groups at a level of p<0.001, except TIR 
and TTR for gender. Correlation coefficients were 
significant at a level < 0.001. TIR: time in range, TTR: 
time in tight range, MDI multiple daily injections, 
CSII continuous subcutaneous insulin infusion, AID 
automated insulin delivery, y: years
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Conclusions: Based on real world data from a mul-
ticenter, multinational registry, TIR and TTR did not 
differ significantly in youth with T1D. However, TTR 
may have advantages for education purposes and 
motivation. 
Moreover, TTR can be used as additional target to 
provide more information specifically for people with 
very high TIR, a group expected to grow as the use of 
advanced technologies like AID systems increases.

O-56    |    Outcomes on health economics during 
an 18 months controlled study in children with type 
1 diabetes including AID, MDI, and CSII – all used 
along with the same rtCGM-system

P. Adolfsson1, A. Heringhaus1, K. Sjunnesson1

1Institute of clinical sciences, Sahlgrenska Academy 
at University of Gothenburg, Pediatrics, Kungsbacka, 
Sweden

Introduction:  Health economic evaluations are of 
great importance besides the impact on other met-
rics.
Objectives:  We evaluated the long-term effect on 
health economics by comparing an AID system with 
MDI- and CSII-treatment, all supplemented by the 
same CGM system.
Methods:  Inclusion required the use of Dexcom G6 
rtCGM for glucose monitoring. The choice of insulin 
administration was made based on individual pref-
erences. 
Three separate groups were created: 
Tandem Control IQ (CIQ), MDI, and CSII. 
Data on direct and indirect costs were collected us-
ing device-specific costs and a unique database in-
cluding all health-related costs within the region. 
Moreover, the indirect costs related to parental ab-
sences from work due to a T1D child’s sickness were 
collected from the Swedish Social Insurance Agen-
cy. 
The health utilities (Quality Adjusted Life Years, QA-
LYs) for each of the health states were derived from 
the published literature.
A Markov cohort model was used to evaluate the 
cost-effectiveness of standard treatments (MDI and 
CSII) and CIQ in the management of T1D. 
Results for QALYs for each of the three treatment 
approaches were calculated besides the incremen-
tal cost‐effectiveness ratio (ICER) between the stan-
dard group (MDI and CSII) and the intervention CIQ 
group measured as costs per QALYs.

Results:  Eighty-four T1D children/adolescents were 
included (CIQ, n=37; MDI+rtCGM, n=19; CSII+rtCGM, 
n=28). The analyses show that the use of ClQ is high-
ly cost-effective compared with treatment with MDI 
or CSII therapy in children and adolescents with T1D. 
The use of CIQ was associated with significantly 
lower ICER than MDI or CSI at the 10-, 20-, and 30-
year time horizons. 
A key strength of our analysis is that all study par-
ticipants used the same CGM sensor, which ensured 
that the differences in outcomes were related solely 
to the insulin administration method.
Conclusions: We demonstrate that for all time hori-
zons, 10-20-30 years, the use of Tandem CIQ was 
more effective and less costly compared with MDI or 
CSII use.
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ORAL SESSION V: SCREENING, PREVENTION AND 
EPIDEMIOLOGY OF DIABETES

O-38    |    New-onset type 1 diabetes cases in 
children pre-post and during COVID-19 pandemic 
in Latin America: a multicenter study

V. Hirschler1, C. Molinari2, A.G. Krochik3, A.M. Roussos4, 
M.E. Andres5, A.B. Flores6, L.F. Palacios Porta7, 
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V. Vacarezza11, M.L. Major12, A. Figueroa Sobrero13, 
F. Riera14, P. Pinto Ibárcena15, E. Bogado13, S. Lopez16, 
P. Paz Povedano17, E. Scaiola18, F. Leiva19, 
M.G. Pacheco20, P. Pasayo21, M. Dupuy22, 
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10Hospital Universitario Austral, Pilar, Argentina, 
11Private Clinic former PILAR, Pilar, Argentina, 
12Hospital Materno Infantil de San Isidro, San Isidro, 
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14Pontificia Universidad Católica de Chile, Santiago, 
Chile, Pediatric Endocrinology, Santiago de Chile, 
Chile, 15Endocrinology and Metabolism Service of 
the National Institute of Child Health, Lima, Peru, 
Lima, Peru, 16Hospital Infantil Municipal, Cordoba, 
Argentina, 17Hospital de Niños de la Santísima 
Trinidad de Cordoba, Cordoba, Argentina, 18Private 
Clinic former Ushuaia, Ushuaia, Argentina, 19Hospital 
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25Hospital Pediatrico Fernando Barreyro, Posadas, 
Argentina, 26Hospital Pediatrico Dr. Avelino Lorenzo 
Castelán, Resistencia, Argentina, 27Hospital de Niños 
Orlando Alassia, Santa Fe, Argentina, 28Hospital De 
Niños Victor J Vilela, Rosario, Argentina, 29Hospital 
Zonal Dr. Ramón Carrillo, Bariloche, Argentina, 
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Introduction: The COVID-19 pandemic has impacted 
the rates and severity of new-onset type 1 diabetes 
(T1DM).
Objectives:  To determine the rates and severity of 
new-onset T1DM among pediatric populations in 
Latin American centers during the stay-at-home 
2020 COVID-19 pandemic and compare them with 
pre-pandemic (2018 - 2019) and post-pandemic 
(2021 - 2022).
Methods:  A retrospective chart review investigat-
ed the rates of new-onset T1DM in children aged 6 
months-18 years during the stay-at-home 2020 
COVID-19 pandemic, the pre-pandemic (2018 & 
2019), and the post-pandemic (2021 & 2022) in 27 
centers in Argentina, Chile, and Peru. 
The percentage of new-onset T1DM for each year 
was calculated in relation to the total number of cas-
es over a 5-year period.
Results:  Of 2244 (48.1% females) cases, 49.3% had 
medical insurance. Mean values at new-onset were: 
age 8.83 ± 3.78 years, glucose 458 ±183 mg/dL, Hb 
A1c 11.3% ± 2.48, pH 7.21± 0.16, and bicarbonate 
13.21±7.69. There were no significant differences in 
age, BMI, glucose, and HbA1c from 2018 to 2022. 
However, pH and bicarbonate were significantly 
lower in the stay-at-home 2020 pandemic (pH 7.1& 
bicarbonate 12.3 mEq/L) than in pre-pandemic 2018 
(pH 7.2 & bicarbonate 14.3 mEq/L). The rate of new 
cases of T1DM over a 5-year period was 16.4% (368 
patients) in 2018, 18% (403 patients) in 2019, 19.8% 
(443 patients) in 2020, 24% (539 patients) in 2021, 
and 21.8% (491 cases) in 2022. 
Although 2021 was no longer the stay-at-home pe-
riod, the frequency of new cases continued to grow, 
while in 2022, this frequency decreased slightly com-
pared with 2021. Only 3.0% of new-onset T1DM had 
COVID-19 infection at presentation in 2020, 5.1% in 
2021, and 3.7% in 2022.
Conclusions: An increase in new cases of T1DM has 
been registered in Latin American centers since the 
pandemic began. The bicarbonate and pH levels of 
new cases of T1DM were significantly lower during 
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the stay-at-home 2020 pandemic compared with 
2018 pre-pandemic, suggesting an impact of the 
pandemic on the delay in the diagnosis of the dis-
ease.

O-40    |    Evidence of atypical non-autoimmune 
diabetes amongst young people diagnosed with 
type 1 diabetes in Cameroon and Uganda: results 
from young-onset diabetes in Sub-Saharan Africa 
(Yoda) Study

J.C. Katte1,2, M.Y Dehayem2, S. Deshmukh1, 
S. Squires1, K.A Patel1, B.M Shields1, A.T Hattersley1, 
T.J McDonald1, M. Nyirenda3, E. Sobngwi4, A.G Jones1
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Biomedical Science, Exeter, United Kingdom, 
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Yaounde, Cameroon, 3London School of Hygiene 
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Introduction: Type 1 diabetes (T1D) has been poorly 
characterised in Africa and its aetiology is not well 
understood. Some authors have suggested that the 
phenotype and aetiology of the condition in Africa is 
different from the classical presentation elsewhere.
Objectives:  We aimed to determine whether clini-
cally diagnosed type 1 diabetes in young people in 
sub-Saharan Africa is of autoimmune aetiology.
Methods:  We assessed islet autoantibodies (GAD, 
IA-2, ZnT8), type 1 diabetes genetic susceptibility 
(genetic risk score (T1DGRS) and plasma C-peptide 
in 644 individuals from Cameroon (258) and Uganda 
(386) with a clinical diagnosis of type 1 diabetes, in-
sulin treatment and diabetes onset before 30 years.
Results: The median age at diagnosis and diabetes 
duration was 15 (12, 18) years and 4.5 (1.4, 8.3) years. 
71.3% were negative for islet autoantibodies (71.0% in 
Cameroon and 71.6% in Uganda). 
Participants with islet autoantibody-negative dia-
betes had similar ages of diabetes onset and BMI 
as islet autoantibody-positive diabetes partici-
pants in both cohorts; the median age of diabetes 
onset was 15 (12, 18) vs 15 (11, 18) years, p=0.40 and 
median BMI 21.8 (19.7, 24.5) vs 21.6 (18.7, 24.1) kg/m2, 
p=0.18. 

Participants with islet autoantibody-negative dia-
betes had substantially lower T1DGRS, and higher 
C-peptide levels compared to those with islet auto-
antibody-positive diabetes: T1DGRS 9.17 (7.81, 10.70) 
vs 11.37 (10.00, 12.55), p<0.001 and C-peptide 121 (18, 
351) vs 48 (3-166) pmol/L, p<0.001. 
However, severe insulin deficiency (C-peptide <200 
pmol/L) occurred in 62.1% (95%CI 57.2-66.8) and 78.3 
(95%CI 71.2-84.1) of islet autoantibody-negative dia-
betes and positive participants respectively.
Conclusions:  The majority of individuals diagnosed 
with type 1 diabetes in this population do not have 
features suggestive of either autoimmune type 1 di-
abetes or type 2 diabetes. 
Therefore non-autoimmune severely insulin-defi-
cient diabetes accounts for the majority of childhood 
and young adult diabetes in sub-Saharan Africa.

O-41    |    Autoantibody positive versus 
autoantibody negative type 1 diabetes in children: 
clinical and biochemical characteristics

R.I. van Rhijn1,2, ASP. van Trotsenburg3, R. Mentink1
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of Pediatric Endocrinology, Emma Children’s 
Hospital, Amsterdamnethnet, Netherlands, 
3Amsterdam University Medical Centers, 
University of Amsterdam, Department of Pediatric 
Endocrinology, Emma Children’s Hospital, 
Amsterdam, Netherlands

Introduction: 10-20% of newly diagnosed type 1 dia-
betes mellitus (T1DM) does not show diabetes-asso-
ciated autoantibody seropositivity, known as auto-
antibody negative T1DM.
Objectives: To better understand autoantibody neg-
ative T1DM we investigated differences in clinical and 
biochemical characteristics of children with autoan-
tibody positive and autoantibody negative T1DM.
Methods:  Monocenter retrospective cross-sectional 
cohort study conducted at Diaboss, a Dutch pediat-
ric diabetes clinic at the OLVG hospital. Data were 
collected between July 2012 and September 2022. 
Patients diagnosed with T1DM under the age of 18 
years were included. 
Autoantibody positive was defined as testing posi-
tive for one or more diabetes-associated autoanti-
bodies (GADA, IA2A, ZnT8, IAA and/or ICA).
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Results:  562 patients were recruited. Eight of 562 
(1,4%) patients were found to have genetically con-
firmed monogenic diabetes at a later stage and 
were excluded. The majority of the cohort was of 
Caucasian (n=153) or North African (n=149) origin. 
There was a slight predominance of males (52,9%). 
Average age at diagnosis was 8,79 years. 
No significant differences in demographic and clini-
cal characteristics, diabetes presentation and long-
term diabetes control were found between autoan-
tibody positive and autoantibody negative patients. 
In 15 of 66 patients (23%) with autoantibody negative 
T1DM monogenic causes were ruled out by genetic 
testing. 
The other 51 patients (77%) were not tested. Autoan-
tibody negative patients with a positive family histo-
ry for DM were more likely to be tested for monogenic 
causes (P=0,002).
Conclusions:  Pediatric patients with autoantibody 
positive and negative T1DM are similar in this study. 
This implies that both groups can be approached in 
the same way regarding treatment, education and 
prognosis. Only a small proportion of the autoanti-
body negative T1DM patients was tested for mono-
genic causes. Consequently, misdiagnosis may oc-
cur. Since these types of diabetes require different 
treatments, clinicians should be aware of this.

O-42    |    Diabetes in children diagnosed under 
two years of age across two continents

J. Sandy1, A. Eckert2, S. James3, K. Warncke4,5, 
A. Maguire1,6, J. Bokelmann7, M. Stone8, S. Kummer9, 
J. Couper10, C. Boettcher11, M. Craig1,12,13, R. Holl2

1The Children’s Hospital at Westmead, 
Endocrinology and Diabetes, Sydney, Australia, 
2University of Ulm, Inst Epi & med Biometry, Ulm, 
Germany, 3University of Sunshine Coast, Petrie, 
Australia, 4Technical University of Munich, School of 
Medicine, Munich, Germany, 5Kinderklinik München 
Schwabing, Department of Pediatrics, Munich, 
Germany, 6University of Sydney, Sydney, Australia, 
7University of Kiel Children’s Hospital, Kiel, Germany, 
8Campbelltown Hospital, Sydney, Australia, 
9University of Düsseldorf, Düsseldorf, Germany, 
10Women and Children’s Hospital, Adelaide, 
Australia, 11University of Bern Children’s Hospital, 
Bern, Switzerland, 12Sydney University, Sydney, 
Australia, 13University of New South Wales, Sydney, 
Australia

Introduction: Children diagnosed less than 2 years of 
age represent a small proportion of diabetes diag-
noses worldwide. It is therefore difficult for individual 
clinicians or diabetes centres to develop expertise in 
managing this cohort. 
In addition, some children diagnosed as infants may 
have non autoimmune or monogenic forms of dia-
betes. Determining the diagnosis early is important 
early, as management differs between different 
types of diabetes. 
An improved understanding of this cohort may be 
helpful guiding clinicians in management and tar-
geting areas for future research.
Objectives: - To describe demographic, clinical, and 
management characteristics of children diagnosed 
under 2 years of age from two large registries across 
two continents. 
- To compare glycaemia, treatment, and diabetes 
technologies use in those with autoimmune type 
1 diabetes (T1D) or other forms of diabetes such as 
neonatal or monogenic forms.
Methods:  The Australasian Diabetes Data Network 
in Australia and New Zealand (ADDN), and the Pro-
spective Diabetes Follow-up Registry in Germany, 
Austria, Luxembourg, and Switzerland (DPV) are two 
large registries collecting data on people with dia-
betes. Data from both registries were analysed for 
individuals diagnosed with diabetes under 2 years 
of age between 2000-2021.
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Results:  5,289 children were identified. 92.6% were 
classified as T1D. Those with T1D had higher HbA1c 
one year after diagnosis; mean HbA1c was > 7% in 
those with T1D and <7% in those with other diabe-
tes types. Those with T1D were more likely to present 
with diabetic ketoacidosis at diagnosis and more 
commonly used insulin and CGM. Sulphonylurea use 
in non-autoimmune diabetes was more common in 
DPV than ADDN.

Demographics ADDN DPV
Number of 
participants
% Female
Age at diagnosis 
(months, Mean (SD)) 
Age at last visit 
(years, Mean (SD))

 
943

436 (46.2%) 

16.5 (5.7) 
 

11.3 (5.9)

 
4346

1874 (43.1%) 

16.0 (5.7) 
 

10.7 (5.6)

Year of diagnosis 
2000-2010
2011-2021

492 (52.2%)
451 (47.8%)

2251 (51.8%)
2095 (48.2%)

Type of diabetes
Autoimmune type-1 
diabetesa

Monogenic/Other, 
onset < 6 mob

Monogenic/Other, 
onset > 6 mo

891 (94.5%)

23 (2.4%)

29 (3.1%)

4005 (92.1%)

207 (4.8%)

134 (3.1%)

Autoim-
mune

Other Autoim-
mune

Other

% DKA at diagnosis 419 
(63.7%)
n =658

11 (19.6%)
n = 34

1119 
(46.5%)
n =2409

25 
(17.6%)
n =142

Mean(SD) HbA1c 
(most recent visit)c

8.4 (1.4)
n =808

6.3 (1.6)
n =44

7.8 (1.3)
n =3892

6.9 (1.4)
n =310

Management c Autoim-
mune

n =891

Other
n =52

Autoim-
mune

n =4005

Other
n =341

n (%) CGM without 
HCL, LGS, or PLGS
n (%) injection 
therapy
n (%) Insulin pump 
without HCL or  
LGS/PLGS
n (%) Hybrid Closed 
Loop or LGS/PLGS
n (%) Sulphonylurea

381 
(42.7%)

349 
(39.2%)

441 
(49.4%) 

59 (6.6%)

0 (0.0%)

13 (25.0%)

4 (7.6%)

10 (19.2%)

1 (1.9%)

1 (1.9%)

1992 
(49.7%)

733 
(18.3%)

2224 
(55.5%)

933 
(23.3%) 

2 (0.0%)

108 
(31.7%)

53 
(15.5%)

94 
(27.6%)

38 
(11.1%)

38 
(11.1%)

a Includes those diagnosed < 6 months of age with positive diabetes 
antibodies, b Neonatal diabetes defined as potassium channel mutations, 
UPD6/ methylation disorders, pancreatic agenesis, and other forms of an-
tibody negative diabetes diagnosed less than 6 months of age, cdata from 
most recent visit in most recent treatment year, d No documented therapy 
indicates patient did not have treatment with insulin or sulphonylurea 
documented in the registry databases. HCL: hybrid closed loop, LGS: low 
glucose suspend, PLGS: predictive low glucose suspend, CGM: continous 
glucose monitoring.

Conclusions:  The majority of children diagnosed 
with diabetes less than 2 years of age have T1D, with 
other forms much less common. Mean HbA1c was 
above target (>7%) for those with T1D, and below tar-
get for those with other diabetes types. Use of insulin 
and CGM was more common in those with T1D.

O-43    |    Is there an accelerated increase of 
pediatric type 1 diabetes incidence since the 
beginning of the COVID-19 pandemic in Germany? 
a DPV study evaluating the period from 2011 to 
2022

A.J. Eckert1,2, C. Kamrath3, K. Mönkemöller4, 
K.O. Schwab5, M. Holder6, M. Schilling7, U. Paetow8, 
R.W. Holl1,2, J. Rosenbauer9,2, for the DPV study group
1University of Ulm, Institute of Epidemiology and 
Medical Biometry, ZIBMT, Ulm, Germany, 2German 
Centre for Diabetes Research (DZD), Neuherberg, 
Germany, 3Justus Liebig University, Center of 
Child and Adolescent Medicine, Division of 
Pediatric Endocrinology and Diabetology, Giessen, 
Germany, 4Kinderkrankenhaus Amsterdamer 
Strasse, Department of Pediatrics, Cologne, 
Germany, 5University of Freiburg, Department of 
Pediatrics and Adolescent Medicine, Pediatric 
Endocrinology, Diabetology and Lipidology, 
Faculty of Medicine, Freiburg, Germany, 6Klinikum 
Stuttgart, Olgahospital, Department of Pediatric 
Endocrinology and Diabetology, Stuttgart, 
Germany, 7Krankenhaus St. Marienstift Magdeburg 
GmbH, Department of Pediatric Gastroenterology 
and Diabetology, Magdeburg, Germany, 8Johann 
Wolfgang Goethe-Universität Frankfurt Zentrum 
für Kinder- und Jugendmedizin Klinik I, Pädiatrische 
Endokrinologie/Diabetologie und Lipidologie, 
Klinikum und Fachbereich Medizin, Frankfurt, 
Germany, 9German Diabetes Center, Institute for 
Biometrics and Epidemiology, Leibniz Center for 
Diabetes Research at Heinrich Heine University, 
Düsseldorf, Germany

Introduction:  Several reports indicate that the inci-
dence of type 1 diabetes (T1D) increased during the 
COVID-19 pandemic.
Objectives: To evaluate whether the accelerated in-
crease in T1D incidence persisted beyond the acute 
COVID-19 crisis for up to 3 years.
Methods:  We evaluated data on T1D onset of chil-
dren and adolescents aged 0.5-<18 years from the 
German multicenter Diabetes Prospective Follow-up 
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Registry. Incidence rate ratios (IRRs) for T1D in the to-
tal group and stratified by age for 2020 – 2022 were 
estimated based on the long-term pre-pandemic 
trend from 2011-2019.
Results:  Data on 34,757 newly diagnosed cases 
(10,830 between 2020 and 2022) with pediatric T1D 
were analyzed. Median [Q1; Q3] age at onset was 9.7 
[5.9; 12.9] years with 55% boys. 
Overall, IRR with 95%-confidence interval for T1D 
was 1.14 [1.08-1.19] in 2020, 1.22 [1.16-1.28] in 2021, and 
1.13 [1.08-1.18] in 2022 (all p<0.001). 
IRRs were highest in the youngest age group of chil-
dren <6 years with IRRs steadily increasing during 
the three pandemic years (2020: 1.18 [1.07-1.30]; 2021: 
1.40 [1.28-1.54]; 2022: 1.43 [1.30-1.57], all p<0.001). In 
the age group of 6-<12 years the highest IRR was 
estimated for 2021 with 1.26 [1.17-1.36], while identical 
IRRs in 2020 1.14 [1.06-1.23] and 2022 1.14 [1.06-1.22] 
were observed (all p<0.001). 
In adolescents aged 12-<18 years a significantly in-
creased IRR was observed only in 2020 (1.10 [1.01-
1.19], p=0.035), with a stabilization of the observed 
vs. predicted incidence in 2021 (IRR: 1.04 [0.95-1.13], 
p=0.412) and a subsequent reduction in 2022 (IRR: 
0.91 [0.83-0.99], p=0.025).
Conclusions:  The steeper increase in pediatric T1D 
incidence continued throughout the duration of the 
pandemic until 2022, with an acceleration in younger 
children but a slowdown in older children. 
Decision-makers should prepare the health care 
system, both structurally and in terms of human re-
sources, for the expected increase in the number of 
people with T1D who require chronic care.

O-44    |    The INNODIA cohort of first-degree 
relatives of people with type 1 diabetes: screening 
and baseline characteristics

M.L. Marcovecchio1, A.E.J. Hendriks1, M. Knip2, 
L. Overbergh3, M. Evans4, C. Mathieu5, 
INNODIA consortium
1University of Cambridge, Department of 
Paediatrics, Cambridge, United Kingdom, 
2Helsinki University Hospital, Pediatric Research 
Center, Helsinki, Finland, 3KU Leuven, Clinical 
and Experimental Endocrinology, Department 
of Chronic Diseases and Metabolism, Leuven, 
Belgium, 4Institute of Metabolic Science and 
Department of Medicine, University of Cambridge, 
Cambridge, United Kingdom, 5KU Leuven, Clinical 
and Experimental Endocrinology, Department of 
Chronic Diseases and Metabolism,, Leuven, Belgium

Introduction:  The INNODIA consortium has devel-
oped a European infrastructure for the recruitment 
and detailed characterization of a large cohort of 
people with new onset Type 1 diabetes (T1D) as well 
as Unaffected Family Members (UFM). Its overall aim 
is to advance how to predict, stage, evaluate and 
prevent T1D onset and progression.
Objectives:  Here we report screening and baseline 
characteristics of the UFM cohort.
Methods:  The INNODIA UFM cohort consists of 
first-degree relatives (FDR) (age 1-45 years) of indi-
viduals with T1D, recruited from 13 European coun-
tries, and followed up to 4 years, with 6-monthly oral 
glucose tolerance tests (OGTT), anthropometric 
measurements, HbA1c, and yearly islet autoantibod-
ies (AAb).
Results:  5341 UFM (56% male) were screened be-
tween 2016-2021, at a median [IQR] age of 15.0 [9.0-
33.0] years; 56% were <18 years. Out of them, 456 
(8.5%) were positive for ≥1 AAb; 318 (5.9%) had one, 
and 138 (2.6%) had multiple AAb. The percentage of 
participants with multiple AAb decreased with age 
(Figure 1). The most common AAb was GAD65 (63%) 
followed by insulin antibodies (49%), ZnT8A (25%), 
and IA-2A (19%). At the baseline visit, out of the 337 
with available OGTT, 48 (14%) had dysglycemia and 
10 (3.0%) had a 2-hour glucose ≥11.1 mmol/l. Fasting 
C-peptide was (median[IQR]) 568 [397-753] pmol/l, 
with lower levels in participants <10 years (314 [250-
376]) pmol/l than in those who were older (10-17 
years: 636 [517-804] pmol/l ; >18 years 625 [526-802] 
pmol/l). Median HbA1c was 34 [31-36] mmol/mol, with 
no differences across age groups.



ISPAD 2023 ABSTRACTS38

Figure 1. Autoantibodies by age.

Conclusions:  The INNODIA UFM cohort shows that 
around 8.5% of FDR are positive for ≥1 AAb and high-
lights the presence of undiagnosed dysglycemia and 
stage 3 diabetes. Age-related differences in C-pep-
tide are already detectable in this at-risk population. 
Further follow-up data will lead to a better charac-
terization of this cohort and the potential identifica-
tion of subgroups at different risks of progression.

O-45    |    Enhancing type 1 diabetes early 
detection and advanced diagnostics in Qatar

I. Ahmed1, M. Ziab1, G. Petrovski2, P. Hawken3, 
S.A. Hussein1, J. Janardhanan1, H. Daulleh4, 
A. Elawwa4, M.Y. Karim3, P. Tang3, M. Bashir5, 
R. Oram6, W.A. Hagopian7, A.A. Akil1

1Sidra Medicine, Department of Human Genetics, 
Precision Medicine Program in Diabetes, Obesity, 
and Cancer, Doha, Qatar, 2Sidra Medicine, 
Department of Pediatric Medicine, Division of 
Endocrinology and Diabetes, Doha, Qatar, 3Sidra 
Medicine, Department of Pathology, Doha, Qatar, 
4Sidra Medicine, Department of Pediatrics, Division 
of Endocrinology, Doha, Qatar, 5Hamad Medical 
Corporation, Department of Endocrinology, Qatar 
Metabolic Institute, Doha, Qatar, 6University of 
Exeter Medical School, Institute of Biomedical and 
Clinical Science, Exeter, United Kingdom, 7Pacific 
Northwest Research Institute, Seattle, United States

Introduction: With Qatar ranking 4th in global T1D in-
cidence, effective early screening, diagnostics, and 
understanding of the disease are crucial.
Objectives:  With two main goals in consideration, 
the project is created to solve this pressing need: The 
first step was building the Qatar T1D biorepository, a 
cutting-edge tool for examining the causes of T1D in 
Qatari infants. In order to analyze risk and protective 
HLA alleles linked with T1D development in the Qatari 
population, the research specifically seeks to fine-

map the HLA alleles and haplotypes from 15k whole 
genomes of Qatar Biobank individuals. Second, es-
tablishing a diagnostic framework using a commer-
cial ELISA, ELisaRSR “3-Screen” ICA, for simultane-
ous and subsequent individual measurements of 
autoantibodies to GAD65, IA-2, and ZnT8.
Methods: The biorepository gathers diverse biologi-
cal samples from over 170 families. Concurrently, HLA 
typing is performed on whole-genome sequenc-
ing data, and the ELisaRSR “3-Screen” ICA ELISA is 
employed on serum samples from T1D patients and 
their unaffected relatives, with ongoing autoanti-
body data generation.
Results:  The biorepository has enabled the discov-
ery of T1D genetic protective and risk factors, includ-
ing a high diversity of rare alleles among class II HLA 
genes. Significant associations were found between 
clinical phenotypes of T1D and multiple alleles from 
genes DRB1, DQA1, and DQB1. The ELISA test demon-
strated high precision, detecting autoantibodies 
where external testing failed.
Conclusions: The DANNA project successfully high-
lighted a genetically distinct landscape of the HLA 
locus for the consanguineous Qatari population, un-
derscoring the project’s potential in revolutionizing 
T1D management in Qatar by developing a unique 
prediction model that combines HLA, clinical, and 
ongoing autoantibody data, specifically designed 
for the MENA population. 
The project now invites collaborations to further ex-
plore these promising findings, aiming to enhance 
preventive and predictive strategies for T1D in the 
future.
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O-46    |    Early detection of change in beta cell 
function using frequently at home measured dried 
blood spot C-peptide levels in newly diagnosed 
type 1 diabetes

A.E.J. Hendriks1, M.L. Marcovecchio1, P. Barker2, 
M. Evans3, C. Mathieu4, on behalf of the INNODIA 
consortium
1University of Cambridge, Department of 
Paediatrics, Cambridge, United Kingdom, 
2Cambridge University Hospitals NHS Foundation 
Trust, NIHR Cambridge Biomedical Research Centre, 
Core Biochemistry Assay Laboratory, Cambridge, 
United Kingdom, 3University of Cambridge, Institute 
of Metabolic Science and Department of Medicine, 
Cambridge, United Kingdom, 4KU Leuven, Clinical 
and Experimental Endocrinology, Department of 
Chronic Diseases and Metabolism, Leuven, Belgium

Introduction:  There is a need for early detection of 
change in beta cell function in people with newly di-
agnosed (ND) type 1 diabetes (T1D) to inform clinical 
trial design. The gold standard mixed-meal toler-
ance test (MMTT) is an invasive inpatient procedure 
that cannot be performed frequently enough for this 
purpose.
Objectives:  To assess whether frequently at home 
measured dried blood spot (DBS) C-peptide levels 
are a viable alternative for early detection of change 
in beta cell function.
Methods:  The INNODIA ND cohort consists of peo-
ple with T1D recruited within 6 weeks from diagno-
sis. Participants measure finger prick DBS C-peptide 
monthly fasting and 60 min post liquid meal (Ensure 
Plus®). Participants had MMTT at 12 months to cal-
culate C-peptide area under curve (AUC). Linear 
mixed model was used to predict C-peptide AUC at 
12 months using DBS C-peptide slope with correc-
tion for age.
Results: 292 people with ND T1D (58% male) were in-
cluded in the analysis, 125 were children (<10 yrs), 124 
adolescents (10-18 yrs) & 43 adults (>18 yrs). Median 
[IQR] number of DBS card pairs was 6.5 [3-10] over 12 
months. Children had significantly lower fasting and 
post liquid meal DBS C-peptide (p<0.01) than ado-
lescents and adults (Figure 1). 
DBS C-peptide significantly declined over time 
(p<0.001), but slope was not different between age 
groups. C-peptide AUC at 12 months was signifi-
cantly lower in children (median [IQR] 193 [154-420] 
pmol/l/min, p<0.001) than adolescents and adults 
(591 [310-989] & 857 [484-1092] pmol/l/min). Fasting 

DBS C-peptide only significantly (p<0.001) predicted 
C-peptide AUC at 12 months if using full 12 months of 
DBS data but not if shorter periods such as the first 6 
months are used. 
However, post liquid meal DBS C-peptide in the first 
6 months after diagnosis significantly predicted 
C-peptide AUC at 12 months (p<0.01).

Conclusions:  DBS C-peptide post liquid meal can 
reliably detect change in beta cell function in the 6 
months after diagnosis and is an outcome measure 
worth considering in clinical trial design.

O-01    |    Development and implementation of a 
“pediatric endocrinology and diabetes education 
program in francophone africa” (In french: 
programme de formation en endocrinologie 
ET diabètologie pédiatrique pour l’afrique 
francophone [PEDAF])

S. Sap Ngo Um1, D. Boiro2, P. Bretones3, 
J.-P. Chanoine4, A. Chetcha Bodieu1, A. Ladjouze5, 
J. Léger6, R. Mbono Betoko1, 
S.V. Missambou Mandilou7, B. Niang2, 
J. von Oettingen8, C. de Beaufort9, 
PEDAF Working Group
1University of Yaounde, Yaounde, Cameroon, 
2University of Dakar, Dakar, Senegal, 3Hôpital 
Femme Mère Enfant, Lyon, France, 4University of 
British Columbia, Vancouver, Canada, 5CHU Bab 
El Oued, Algiers, Algeria, 6Hôpital Universitaire 
Robert Debré, Paris, France, 7Teaching Hospital 
of Brazzaville, Brazzaville, Congo, 8McGill 
University Health Center, Montreal, Canada, 
9Centre Hospitalier de Luxembourg, Luxembourg, 
Luxembourg

Introduction:  Non-communicable diseases are rec-
ognized as a major cause of morbidity in Low and 
Middle-Income Countries (LMICs). 
More than 100 million speak French in 21 Sub-Sa-
haran African (FSSA) countries. We identified only 
19 pediatric endocrinologists in FSSA (37% in Cam-
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eroon and Senegal) mostly trained in France or 
through the successful anglophone “Paediatric En-
docrine Training Centers for [West] Africa” (PETC[W]
A) offered in Nairobi and Lagos, as well as adult en-
docrinologists and several general practitioners and 
pediatricians with an interest in diabetes. 11/21 coun-
tries had no pediatric endocrinologist.
Objectives:  To build capacity in pediatric endocri-
nology and diabetes in FSSA.
Methods:  African and International partners devel-
oped a Master program recognized by the CAMES 
(www.lecames.org), which offers international and 
mutual recognition of a medical specialty. 
We critically reviewed the PETC[W]A program. Fund-
ing was obtained from EKFS and WDF for training of 
16 candidates.
Results: We first organized a 2-month, free, introduc-
tory, virtual, “prerequisite” program for all health pro-
fessionals, prior to the Master program. The 1st edi-
tion (May-Jun 2022) was attended by 95 physicians 
and allied health professionals from 17 countries. 
We then offered a 2-yr hybrid Master program (50% 
virtual and 50% in person, to increase flexibility and 
decrease cost while offering appropriate clinical 
experience (Figure 1)) with a curriculum focused on 
LMICs needs. 
Two francophone training centres (Dakar, Senegal 
and Yaounde, Cameroon) were chosen based on 
safety, political stability and the presence of an ac-
ademic center with an existing pediatric clinic in en-
docrinology and diabetes. 
Eight pediatricians and adult endocrinologists from 
8 countries were selected among 22 applications 
based on the CV, results of the “prerequisite” test 
and plans for a pediatric diabetes and endocrinolo-
gy centre at home after the Master. 
The first 6 months (virtual) of the Master program 
took place in Oct 2022. Topics were jointly present-
ed by African and International colleagues. The IT 
platform was provided by the “Université Numérique 
Francophone Mondiale” (www.unfm.org).

Conclusions:  Regional conceptualization and inter-
national funding and professional collaboration are 
key to implementing successful post-graduate train-
ing programs in pediatric endocrinology. Outcome 
evaluation will assess the long-term sustainability 
and effect on regional and national pediatric endo-
crine capacity.
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ORAL SESSION VI: TECHNOLOGY, NUTRITION, 
EXERCISE AND ADJUNCTIVE THERAPIES

O-47    |    Changes in gut bacteriome 
composition on low-carbohydrate diet in children 
with type 1 diabetes

V. Neuman1, L. Hlinakova1, L. Plachy1, L. Petruzelkova1, 
S. Pruhova1, B. Obermannova1, S. Kolouskova1, 
M. Kulich2, J. Havlik3, O. Cinek1, Z. Sumnik1

1Charles University, 2nd Faculty of Medicine & 
University Hospital Motol, Department of Pediatrics, 
Prague, Czech Republic, 2Charles University, 
Faculty of Mathematics and Physics, Department 
of Probability and Mathematical Statistics, Prague, 
Czech Republic, 3Czech University of Life Sciences, 
Department of Food Science, Prague, Czech 
Republic

Introduction: Low-carbohydrate diet (LCD) is a con-
troversial but popular dietary choice for many chil-
dren and adolescents with type 1 diabetes (CwD).
Objectives:  In a cross-over trial with LCD (clinicaltri-
als.gov NCT05078658), we assessed whether even 
a short period of tightly controlled LCD is able to 
change the gut bacteriome in CwD.
Methods: Twenty CwD (aged 15.1±3.0 years) were re-
cruited into an intervention trial with a 5-week period 
of LCD (95±3 g carbs daily) followed by 5 weeks of 
regular carbohydrate diet (RCD) (193±18 g carbs dai-
ly) with the order randomized. The diets did not differ 
in energy intake (8360 vs. 8392 kJ, P=0.08). 
The fecal samples were collected regularly before, 
after and throughout the interventions (median 
number of samples collected per subject was 12, 
IQR 10-15). The fecal bacteriome was assessed us-
ing massively parallel sequencing of the variable re-
gions V3-V4 of 16S rDNA. 
Mixed effects regression models were built where 
responses were principal components of the bacte-
riome community, alpha diversity indices and indi-
vidual taxa. The predictors were the type of the diet, 
time since start of the diet and randomized order of 
the diets.
Results: We observed shifts in the bacteriome com-
munity composition on the LCD which were apparent 
at all taxonomic levels (P for various principal com-
ponents ranging from 5x10-4 to 0.015); their magni-
tude was however moderate. 
Of individual taxa, Bifidobacterium sp. and its higher 
taxonomic categories were negatively associated 
with LCD; the overall effects observed on the com-

munity composition were however broader than 
could be explained by changes in this single taxon. 
The alpha diversity decreased with time regardless 
of the intervention sequence, but did not associate 
with LCD.
Conclusions:  Even a short period of LCD is associ-
ated with subtle yet significant changes in the stool 
bacteriome community composition mainly in the Bi-
fidobacterium sp. The observed changes may help 
us understand the possible effects of LCD on T1D.

O-49    |    Agreement between the glucose 
management indicator and point of care 
hemoglobin A1C

D. Foster1, S. Meighan1, A. Rearson1, J. Douvas1, 
R. Suresh1, M. Allen2, A. Kelly1,3, B. Marks1,3

1Children’s Hospital of Philadelphia, Division of 
Endocrinology and Diabetes, Philadelphia, United 
States, 2Children’s Hospital of Philadelphia, Division 
of Endocrinology and Diabetes, Phialdelphia, United 
States, 3University of Pennsylvania Perelman School 
of Medicine, Department of Pediatrics, Philadelphia, 
United States

Introduction:  Continuous glucose monitors (CGM) 
are commonly used in pediatric type 1 diabetes (T1D) 
care, however, point of care (POC) hemoglobin A1c 
(A1c) values continue to impact care and decision 
making.
Objectives:  To examine the relationship between 
90-day GMI values and point-of-care (POC) A1c in 
youth with T1D followed at 8 outpatient clinics in a 
large, academic center.
Methods: Youth <22 years with T1D ≥ 3 months using 
a Dexcom G6 with ≥70% CGM wear time in the 90 
days preceding a POC A1c were included. POC A1c 
was measured using Siemens DCA Vantage analyz-
er. Youth with anemia and hemoglobinopathies were 
excluded (n=52). 
Following graphical inspection, a linear regression 
model that included a quadratic term for A1c was 
used to analyze differences between POC A1c and 
GMI. Poor agreement was defined as a >0.5% differ-
ence between GMI and POC A1c.
Results:  We studied 1051 youth (MeanT1D duration 
5.8 ± 4.0 yrs, 82.2% NHW, 5.7% NHB) whose glyce-
mic data were: MeanA1c 7.3 ± 1.1%, min-max 4.9-
14.1%; MeanGMI 7.7 ± 0.9%, min-max 5.1- 11.7%. The 
relationship between GMI and POC A1c was not 
linear and this difference was tempered at higher 
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POC A1C and magnified at lower POC A1C (Figure 1) 
(R2=0.78, p<0.0001; A1c β=0.95, p<0.0001; A1c2 β=-
0.17, p=0.002). For a GMI of 6%, 9%, and 12%, respec-
tively, the model predicted an A1c of 6.3%, 8.7%, and 
11.0%. 30.5% of youth had less than a 0.3% absolute 
difference between GMI and A1c. 
The absolute difference between GMI and A1c was 
more than 0.5% in 50.0% of youth; GMI exceeded A1c 
by ≥0.5% in 44.4% while A1c exceed GMI by ≥0.5% in 
5.6%.

Conclusions:  Agreement between POC A1c and 
90-day GMI values was imperfect. On average GMI 
is higher than A1c, but less so at high A1c and to a 
greater extent at lower A1c. Clinicians must be aware 
of these differences when making treatment deci-
sions and counseling youth and families.

O-50    |    Low carbohydrate versus 
mediterranean diet in adolescents with type 1 
diabetes: a randomized control trial

N. Levran1,2,3, N. Levek1,3, B. Sher3, E. Mauda Yitzhak1, 
A. Afek4,5, E. Monsonego-Ornan2, 
O. Pinhas-Hamiel3,1,5

1Sheba Medica Center, Pediatric Endocrine and 
Diabetes Unit, Ramat-Gan, Israel, 2The Hebrew 
University, The institute of Biochemistry, Food 
Science and Nutrition, The Faculty of Agriculture, 
Food and Environment, Rehovot, Israel, 3Maccabi 
Health Care Services, National Juvenile Diabetes 
Centre, Ra’annana, Israel, 4Sheba Medica Center, 
General Management, Ramat-Gan, Israel, 5Tel Aviv 
University, Sackler Faculty of Medicine, Tel Aviv, 
Israel

Introduction:  Carbohydrates are the main macro-
nutrient that affect postprandial glucose. Individu-
als with type 1 diabetes are increasingly embracing 

low-carbohydrate diets for better glycemic targets. 
Despite the popularity of a low-carbohydrate diet 
among people with type 1diabetes, there is a lack of 
evidence regarding its efficacy and safety.
Objectives:  To compare glycemic parameters and 
metabolic health of a low carbohydrate diet (LCD) 
versus a Mediterranean diet (MED) in adolescents 
with type 1 diabetes
Methods:  In an open-label, randomized, non-inferi-
ority trial, 40 individuals with type 1 diabetes, aged 
12-22 years, were randomly assigned to LCD or a 
MED for 24 weeks. Glycemic outcomes included time 
in range(TIR) and glycosylated hemoglobin (HbA1c).
Results:  Baseline characteristics were similar in the 
two groups. After 6 months intervention, the median 
TIR 3.9-10.0 mmol/L(70-180 mg/dl) increased from 
47%(35;55) to 58%(51;72) in the LCD group and from 
52%(interquartile range 38;60) to 67%(50;73) in the 
MED group, p=0.86. 
There was no difference in %TIR< 3.0 mmol/L (<54 
mg/dl). The delta %TIR>13.9 mmol /L (>250 mg/dl) 
was higher in the LCD (-11.0 (-5.0; -16) than the MED 
group (-3.1 (0.0; -9.4)) (p=0.008). Delta HbA1c lev-
el improved in both groups. The decrease was sig-
nificantly lower in the LCD than the MED group af-
ter six-months, -7.5(-13.9; -1.2), p=0.02. Median daily 
carbohydrate intake was 60g (45;88) for the LCD 
group and 128g (interquartile range 104;155) for the 
MED group. Delta BMI z-score was lower in the LCD 
group, -0.1(-0.3; -0.1), than in the MED group, 0.0(-0.1; 
-0.1), p=0.08. Lipid levels did not differ between the 
groups.
Conclusions: Non-inferiority (13% relative margin) of 
the LCD versus the MED was demonstrated by the 
primary endpoint, %TIR3.9-10.0mmol/L(70-180 mg/
dl), among adolescents with type 1 diabetes. The risk 
for hypoglycemia and the presence of cardiovascu-
lar risk factors were similar in the two groups.
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O-51    |    Effect of a hybrid closed loop system 
on glycaemic and psychosocial outcomes in youth 
with elevated HbA1c and high diabetes distress: 
a randomized clinical trial

M.B Abraham1, G. Smith2, J. Dart1, J.M Fairchild3, 
G.R Ambler4, F.J Cameron5, E.A Davis1, T.W Jones1

1Perth Children’s Hospital and Telethon Kids 
Institute, Perth, Australia, 2Telethon Kids Institute, 
Perth, Australia, 3Women’s and Children’s Hospital, 
Adelaide, Australia, 4The Children’s Hospital at 
Westmead, Westmead, Australia, 5Royal Children’s 
Hospital, Melbourne, Australia

Introduction:  Although hybrid closed loop (HCL) 
systems improve glycaemia, its effect on youth with 
suboptimal diabetes care remains unknown.
Objectives: The aim was to determine the efficacy of 
HCL on glycaemic and psychosocial outcomes in a 
high-risk cohort of youth with Type 1 diabetes (T1D) 
with elevated HbA1c and high diabetes distress.
Methods:  In a 6-month multicentre trial in Australia, 
youth with T1D and mean HbA1c > 8.5% were as-
signed 1:1, to either insulin pump ± CGM (control) or 
Medtronic advanced HCL (intervention). 
The primary outcome was glycated haemoglobin 
(HbA1c) and secondary outcomes were CGM metrics 
(% Time in range TIR 70-180 mg/dl, Time >180 mg/
dl, Time < 70 mg/dl) derived from masked CGM and 
youth-reported problem areas in diabetes (PAID), 
quality of life, anxiety, depression and fear of hypo-
glycaemia using validated questionnaires.
Results:  Out of 42 participants randomized  [mean 
±SD age 16.2 ±2.5 years, HbA1c 9.8 ±1.1%, PAID score 
43.2 ±18.6], 38 completed the study. HbA1c reduced 
from 9.5 ±0.9% to 8.9 ±1.1% with HCL and from 10.0 
±1.3% to 9.9 ±1.1% in control group with mean adjust-
ed difference of -0.78 (95% CI -1.46, -0.09, p=0.028). 
HCL increased TIR (difference 19.10%; 95% CI 11.1, 
27.1; p ≤0.001), reduced time > 180 mg/dl (difference 
-17.7%; 95% CI -26.6, -8.8; p≤0.001), with no increase 
in time < 70 mg/dl (difference -0.8%; 95% CI -2.7, 0.6; 
p=0.350). 
The figure shows 24-hr sensor glucose profile for TIR. 
There was no difference in psychosocial outcomes: 
diabetes distress, quality of life, anxiety, depression 
and fear of hypoglycaemia between the two groups 
at the end of the study. There were 3 episodes of ke-
toacidosis in the control group and one in the HCL 
group with no severe hypoglycaemia in either of the 
two groups.

Figure: 24-hour Sensor Glucose Profile at baseline 
and study end/

Conclusions:  Most youth with sub-optimal diabetes 
control continued to use HCL therapy with improved 
glycaemic outcomes although there was no change 
in psychosocial measures.

O-52    |    The glycemia risk index predicts type 1 
diabetes self-management habits in youth

K. Panfil1, C.A. Vandervelden1, B. Lockee1, 
E.M. Tallon1, D.D. Williams1, S.R. Patton2, 
C. Schweisberger1, J. Lee3, S. Corathers4, 
D.C. Klonoff5, M.A. Clements1

1Children’s Mercy, Kansas City, United States, 
2Nemour’s Children’s Health, Jacksonville, United 
States, 3University of Michigan, Ann Arbor, United 
States, 4Cincinnati Children’s Hospital Medical 
Center, Cincinnati, United States, 5Mills-Peninsula 
Medical Center, San Mateo, United States

Introduction: The Glycemia Risk Index (GRI) is a val-
idated measure of the quality of glycemic control in 
adults with type 1 diabetes (T1D).
Objectives: We sought to determine whether GRI as-
sociated with the 6-Habits score, a validated mea-
sure of youths’ engagement in diabetes self-man-
agement habits (Lee et al., 2021). 
We examined this association in the context of an 
additional (7th) habit designed to assess consump-
tion of a healthy diet.
Methods:  We retrospectively examined electronic 
health records of individuals who received care from 
a Midwest (USA) tertiary care pediatric diabetes clin-
ic network. GRI was calculated based on continuous 
glucose monitor data, and habit scores were collect-
ed within 3 weeks of a GRI score. A mixed-effects 
Poisson regression examined how GRI associated 
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with total habit scores, reflective of the number of 
T1D self-management habits completed. GRI, he-
moglobin A1c (HbA1c), age, race, ethnicity, and insur-
ance type were entered as fixed effects. Individual 
was included as a random effect to account for mul-
tiple observations.
Results: The cohort (N=1500) included youth with T1D 
ages 1.9-18.0 years, with 48.7% males, 86.7% non-His-
panic White, 70.0% on commercial insurance, and 
a mean age of 12.7 years (SD=3.7). GRI scores and 
HbA1c decreased as habit scores increased (Fig-
ure 1), suggesting individuals who performed more 
self-management habits achieved a higher quality 
of glycemic control. 
Age and insurance type were also significantly relat-
ed to total habit scores. Older individuals had lower 
habit scores compared to their younger counterparts 
(t = -7.92, p < .001). Those with commercial insurance 
had higher habit scores than self-pay, public, or oth-
er types of insurance (t = 2.21, p = .03).

Conclusions:  GRI associated with scores on the 
6-Habits scale, providing validation for both mea-
sures. GRI may add value beyond HbA1c and sensor 
time in range as an indicator of the quality of glyce-
mia in youth.

O-53    |    Increasing step count during the first 
year after diagnosis relates to increased time 
in range among youth with type 1 diabetes: 4T 
exercise study results

D.P. Zaharieva1, V. Ritter2, A. Addala1, F.K. Bishop1, 
P. Prahalad1, M. Desai2, D. Scheinker3, K.K. Hood1, 
M.C. Riddell4, M.A. Clements5, D.M. Maahs1, 
on behalf of the 4T Study Team
1Stanford University, Pediatrics - Endocrinology 
and Diabetes, Palo Alto, United States, 2Stanford 
University, Quantitative Sciences Unit, Palo Alto, 
United States, 3Stanford University, Management 
Science and Engineering, Palo Alto, United States, 
4York University, Kinesiology and Health Science, 
Toronto, Canada, 5Children’s Mercy, Pediatric 
Endocrinology, Kansas City, United States

Introduction:  Many youth with type 1 diabetes (T1D) 
do not meet physical activity (PA) recommendations 
of at least 60 minutes of moderate-to-vigorous PA 
per day. The teamwork, targets, technology, and 
tight control (4T) Exercise Study 1 started youth with 
T1D on continuous glucose monitoring (CGM) and PA 
trackers by 1-month post-diagnosis. Structured ex-
ercise education was offered over tele-health with 
the goal of reducing barriers associated with PA by 
increasing knowledge, education, and confidence 
around safe exercise with T1D.
Objectives: Our objective was to assess PA behav-
iors and glycemia in youth with T1D receiving the 
4T Exercise intervention during the first 12 months 
post-diagnosis.
Methods: Youth with T1D started CGM (median [IQR]) 
12 [7, 21] days post-diagnosis and a PA tracker 41 
[28, 61] days post-diagnosis. Steps, active time, and 
moderate-to-vigorous PA were retrieved from PA 
trackers. CGM metrics [% time below range (TBR1; 
54-70 mg/dL, TBR2; <54 mg/dL), time in range (TIR; 
70-180 mg/dL), and time above range (TAR1; 181-250 
mg/dL, TAR2; >250 mg/dL)] were retrieved from Dex-
com Clarity. 
Data were analyzed using simple mixed linear re-
gression models with random patient effects.
Results:  Youth (n=42, age 13 [11, 15] years, 31% fe-
male, 57% non-Hispanic White, 19% publicly in-
sured) wore PA trackers 14 [13-15] hours/day. From 
1-3 months to 10-12 months post-diagnosis, average 
(±SD) step count/day (5,531±2,596 vs 6,580±2,619 
steps; p<0.0001) and active time/day (2:10±0:56 vs 
2:21±0:53 hr:min; p<0.0001) increased, respectively. 
From 1-3 months to 10-12 months post-diagnosis, TIR 
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decreased (74±17 vs 72±16%; p<0.0001) and TAR1 in-
creased (17±11 vs 18±10%; p<0.0001), with no signifi-
cant differences in TBR. Moderate (7-10K) and high 
(>10K) daily steps were associated with increased 
TIR vs low (<7K) steps (73±15% and 73±15%, vs 71±17%, 
respectively; p<0.0001).
Conclusions:  In summary, the 4T Exercise program 
with diabetes-related technologies (i.e., CGM and 
PA trackers) soon after diagnosis is feasible in youth 
with T1D. The 4T Exercise program appears to be 
successful in helping newly diagnosed youth main-
tain or exceed current TIR clinical target guidelines 
(>70% TIR) while also potentially facilitating more 
daily PA. 
Future work is needed to determine if the 4T Exercise 
program is superior to standard of care shortly after 
diagnosis in youth with new onset T1D.

O-54    |    Bi-hormonal fully closed loop system 
for the treatment of type 1 diabetes in adolescents 
aged 12-18 years

F.S.-M. Neijens1, D. Hubers2, J.S. de Haan2, 
T.J.P. Jansen2, H. Blauw2, A.C. van Bon3

1Rijnstate, Department of Pediatrics, Arnhem, 
Netherlands, 2Inreda Diabetic b.v., Goor, 
Netherlands, 3Rijnstate, Department of Internal 
Medicine, Arnhem, Netherlands

Introduction:  Superior glycemic control has been 
demonstrated in adults with type 1 diabetes (T1D) 
with a bi-hormonal fully closed loop system (FCL).
Objectives: To demonstrate performance and safety 
of the FCL in adolescents (12-18 years) with T1D.
Methods:  The FCL was assessed in a randomized 
cross-over trial at home. Primary endpoint was time 
in range (TIR: 3.9–10.0 mmol/L). Secondary endpoints 
included other performance parameters, safety, and 
person-reported outcomes (adolescents and par-

PHYSICAL ACTIVITY AND 
CGM METRICS Months 1-3 Months 4-6 Months 7-9 Months 10-12 p-value

Steps/day
5,531 ± 2,596

5,575 [3,401, 7,463]

5,421 ± 2,758

5,728 [3,840, 7,364]

6,361 ± 2,723

6,054 [4,344, 8,131]

6,580 ± 2,619

6,518 [5,373, 7,668]
<0.0001

Active time/day 

(hour:min)

2:10 ± 0:56

2:11 [1:35, 2:47]

2:03 ± 0:59

2:06 [1:20, 2:37]

2:17 ± 1:00

2:07 [1:36, 2:56]

2:21 ± 0:53

2:21 [2:00, 2:41]
<0.0001

MVPA/day

(minutes)

26 ± 21

23 [8, 36]

26 ± 27

18 [7, 33]

28 ± 28

19 [12, 37]

30 ± 32

16 [8, 44]
0.8

% TAR 2 

(>250 mg/dL)

6 ± 8

3 [0, 10]

7 ± 7

3 [1, 11]

7 ± 6

6 [2, 9]

7 ± 8

3 [1, 12]
0.2

% TAR 1 

(181-250 mg/dL)

17 ± 11

16 [8, 27]

17 ± 12

19 [6, 26]

20 ± 10

20 [13, 29]

18 ± 10

16 [11, 26]
<0.0001

% TIR 

(70-180 mg/dL)

74 ± 17

77 [59, 88]

72 ± 17

73 [56, 88]

71 ± 14

71 [59, 85]

72 ± 16

79 [53, 85]
<0.0001

% TBR 1 

(54-70 mg/dL)

2.6 ± 4.7

1.6 [0.5-2.8]

3.0 ± 6.3

1.5 [0.7-2.8]

1.9 ± 1.4

1.7 [1.0-2.5]

2.0 ± 1.4

0.7 [0.7-3.3]
0.1

% TBR 2 

(<54 mg/dL)

0.4 ± 0.9

0.1 [0.0-0.4]

0.5 ± 1.7

0.1 [0.0-0.4]

0.3 ± 0.3

0.2 [0.0-0.3]

0.3 ± 0.3

0.2 [0.0-0.5]
0.9

Table 1. Continuous Glucose Monitoring (CGM) and physical activity metrics from 1-12 months post- 
diagnosis of type 1 diabetes. Data presented as mean ± SD or median [IQR] per day; MVPA = minutes of 
moderate-to-vigorous physical activity, TAR2 = time above range 2 (>250 mg/dL), TAR1 = time above  
range 1 (181-250 mg/dL), TIR = time in range (70-180 mg/dL), TBR1 = time below range 1 (54-70 mg/dL),  
TBR2 = time below range 2 (<54 mg/dL). P-values correspond to the 3 d.f. tests for differences in means from 
a simple mixed linear regression model with random patient effect.
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ents). Two weeks of participants’ standard treatment 
were compared with two weeks of FCL treatment us-
ing a Wilcoxon signed rank test.
Results:  Data from 14 of 20 included adolescents 
were analyzed (4 failed data collection, 2 withdrew 
during FCL period (of which 1 included in analysis), 
and 1 not yet completed). Median TIR was 49.4% 
[IQR 47.6–60.3] during control treatment and 66.3% 
[60.3–70.0] during FCL treatment (p=0.104; see fig-
ure). 
No differences were seen in time below range (1.7% 
[0.7–3.9] vs 1.9% [1.1–2.7]; p=1.000), time above range 
(TAR: 47.1% [35.6–51.6] vs 31.7% [27.8–36.2]; p=0.119), 
mean glucose (10.6 mmol/L [8.9–11.1] vs 9.0 mmol/L 
[8.5–9.7]; p=0.194), and coefficient of variation (37.2% 
[34.9–40.6] vs 39.1% [36.8-43.3]; p=0.090). 
Significant improvements were seen during the 
night in TIR (62.0% [55.1–68.3] vs 86.1% [78.5–90.6]; 
p= 0.005), TAR (37.8% [26.0–43.2] vs 11.8% [6.7–20.3]; 
p=0.009), and mean glucose (9.6 mmol/L [8.6–10.2] 
vs 7.5 mmol/L [7.0–8.0]; p=0.013). 
Diabetes treatment satisfaction (DTSQ) scores tend-
ed to increase for FCL treatment. No serious adverse 
events were reported.

Conclusions:  This study was the first to assess a 
bi-hormonal FCL in adolescents with T1D. These 
preliminary data show that, without meal or exercise 
announcements, the FCL achieved glycemic con-
trol comparable to standard treatment, with better 
nighttime performance. Patient satisfaction was at 
least comparable to standard treatment. The FCL 
was safe to use.

O-55    |    Performance of a clinic-deployed model 
to predict diabetic ketoacidosis (DKA) risk in type 1 
diabetes (T1D)

C.A. Vandervelden1, B. Lockee1, M. Barnes1, 
E.M. Tallon1, D.D. Williams1, J. Kohlenberg2, 
R. Sonabend3, S.R. Patton4, S. Mehta5, M.A. Clements1

1Children’s Mercy Kansas City, Kansas City, United 
States, 2University of Minnesota, Minneapolis, United 
States, 3Texas Children’s Hospital, Houston, United 
States, 4Nemours Children’s Health, Orlando, United 
States, 5Joslin Diabetes Center, Boston, United 
States

Introduction: DKA is a severe, potentially life-threat-
ening complication of T1D. Predicting DKA risk may 
allow for preventive interventions.
Objectives: We assessed the performance of a clin-
ic-deployed machine learning model that identifies 
youth with T1D at risk for DKA-related hospitaliza-
tion.
Methods:  DKA risk predictions using production 
data for a cohort of 2605 youth with T1D (53% male) 
aged=13.5±4.3 yr (mean±SD) receiving care from a 
network of US diabetes centers between 9 Jun 2022 
and 6 Mar 2023. 
Each week, the deployed model predicted 6-month 
DKA risk for all youth who had a clinic visit within the 
prior 90 days. The weekly cohort was rank-ordered 
by probability of hospitalization. 
We considered the top R=100, 50, 25, or 10 high-
est-risk individuals as potential thresholds for a clini-
cal intervention. We calculated the weekly precision, 
the fraction of people in the top R who experienced 
DKA, and recall, the fraction of DKA events success-
fully placed in the top R, for each threshold. 
This approach replicates how a clinic may prioritize 
people for preventive interventions based on each 
individual’s risk. An updated model including aver-
age time between DKA episodes, added on 28 Dec 
2022, was also evaluated.
Results:  Overall, 74 DKA events occurred within 6 
months of a baseline prediction for 5158 clinic visits 
(1.9%). Using the top 100 as the DKA threshold, 21% of 
youth in the top 100 experienced DKA (precision) and 
57% of all DKA events were in the top 100 (recall), on 
average. 
Of the 41 DKA events which occurred following the 
deployment of the updated model, 24% of youth in 
the top 100 experienced DKA (precision) and 79% of 
all DKA events were in the top 100 (recall), on aver-
age.
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All DKA events  
(N=74)a

DKA events (n=41) with 
updated modelb

DKA 
threshold Precision Recall Precision Recall

Top 100 0.21 0.57 0.24 0.79

Top 50 0.35 0.47 0.44 0.72

Top 25 0.52 0.36 0.68 0.57

Top 10 0.62 0.18 0.88 0.30
aTop 5 most important features, original model: (i) HbA1c value, (ii) cumulative 
DKA, (iii) time since last DKA, (iv) insurance status, and (v) race.
bTop 5 most important features, updated model: (i) average time between DKA, 
(ii) time since last DKA, (iii) T1D Duration, (iv) cumulative DKA, and (v) HbA1c 
value.

Conclusions: We previously developed and clinically 
deployed a model to predict 6-month DKA risk. The 
model successfully flagged the majority of DKA cas-
es as requiring additional care. Future efforts will as-
sess the efficacy of preventive interventions for re-
ducing DKA-related hospitalization.

O-57    |    Residual insulin after anti-viral treatment 
with pleconaril and ribavirin in new onset type 
1 diabetes. A phase 2, randomized, placebo-
controlled, double blind, clinical trial

K. Dahl-Jørgensen1, I.M. Mynarek2, E. Ponzi2, 
F.B. Mørk3, T.W. Hessel3, T. Roald1, N. Lindblom4, 
J. Westman4, P. Barker5, H. Hyöty6, J. Ludvigsson7, 
K.F. Hanssen8, J. Johannesen3, L. Krogvold1

1Oslo University Hospital, Pediatric Dept., Oslo, 
Norway, 2Oslo University Hospital, Oslo, Norway, 
3Herlev University Hospital, Pediatric Dept., 
Copenhagen, Denmark, 4Curovir AB, Stockholm, 
Sweden, 5Cambridge University, NIHR Cambridge 
Biomedical Research Centre, Cambridge, United 
Kingdom, 6University of Tampere, Virology Dept, 
Tampere, Finland, 7Linköping University, Pediatric 
Dept., Linköping, Sweden, 8University of Oslo, 
Institute of Clinical Medicine, Oslo, Norway

Introduction: Previous studies have shown a clinical-
ly significant association between enterovirus infec-
tion and type 1 diabetes and a low-grade enterovirus 
infection has been demonstrated in the pancreatic 
islets of patient with newly diagnosed type 1 diabe-
tes.
Objectives: To determine the effect of antiviral treat-
ment with the combination of pleconaril and ribavi-
rin on beta cell function.

Methods:  This is a phase-II, placebo-controlled, 
randomized, double-blind, parallel-group trial. The 
study was conducted at two centers (Oslo, Norway 
and Copenhagen, Denmark).
The participants were 96 children and adolescents 
(6-15 years) with newly diagnosed type 1 diabetes. 
They were randomly assigned to receive oral an-
tiviral treatment (pleconaril and ribavirin) (n=47, 19 
females) or placebo (n=49, 21 females) for 6 months, 
started less than 3 weeks after diagnosis of type 1 di-
abetes. 
Primary endpoint was endogenous insulin produc-
tion at 12 months, measured by area under the con-
centration–time curve (AUC) for C-peptide levels in 
response to a 2-hour mixed-meal tolerance test at 0, 
15, 30, 60 and 90 minutes. 
A linear mixed model for repeated measures was 
used, and the treatment effect was estimated as the 
average marginal effect at 12 months (AME).
Results: At 12 months, mean 2-hour C-peptide AUC 
was 41 % higher in the antiviral group than in the pla-
cebo group. 
This difference is statistically significant (AME 0.057, 
p=0.04, adjusted for baseline level). 36/42 vs. 30/45 
of the subjects, respectively, had maximal C-peptide 
> 0.2 pmol per milliliter (p=0.04). 
There were no significant differences regarding 
HbA1c, glycated albumin, insulin dosage, severe hy-
poglycemic events or adverse events at 12 months.
Conclusions: Among children with newly diagnosed 
type 1 diabetes, a 26-weeks course with two antiviral 
drugs resulted in better endogenous insulin produc-
tion and a higher proportion of patients with clini-
cally relevant preserved C-peptide secretion than 
placebo.
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O-39    |    The effect of COVID-19 on type 1 
diabetes incidence among children and 
adolescents: a multi-center prospective 
observational cohort study
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Unit, Edmond and Lily Safra Children’s Hospital, 
Ramat Gan, Israel, 7Sheba Medical Center, Central 
Virology Laboratory, Ministry of Health, Ramat Gan, 
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Introduction: Conflicting results have been reported 
regarding the impact of COVID-19 infection on the 
incidence of new-onset type 1 diabetes (T1D) among 
children.
Objectives:  To assess associations between sero-
prevalences of the distinct anti-SARS-CoV-2 anti-
bodies, and the occurrence of new-onset T1D in chil-
dren and adolescents.
Methods:  This multi-center prospective observa-
tional cohort comprised two groups of children who 
attended medical care between October 2020 and 
July 2022: children with new-onset T1D and children 
who performed endocrine tests (control group), in 
a 1:3 ratio. Anti-SARS-CoV2 antibodies, including 
anti-S, anti-N, and neutralizing antibodies, were as-
sessed in each group.

Results: The cohort included 51 children with T1D and 
182 children in the control group. The median (inter-
quartile range) age was 11.4 (8.2,13.3) years old, and 
45% were female. Increases were not observed in the 
seroprevalence of any of the anti-SARS-CoV2 anti-
bodies among the children with new-onset T1D com-
pared to the control group. Among the T1D group, an-
ti-S seroprevalence was higher among those without 
diabetes ketoacidosis (DKA) compared to those with 
DKA upon T1D diagnosis, (72% vs. 42%, p=0.035), but 
when adjusted to their vaccine status no differences 
were observed in the anti-S seroprevalence. Addi-
tionally, there were no differences in the anti-N an-
tibodies or the neutralizing antibodies between the 
DKA vs. the non-DKA groups. No associations were 
observed between any of the anti-SARS-CoV-2 an-
tibodies and any of the glycemic parameters.
Conclusions: This study is the first to assess several 
distinct anti-SARS-CoV-2 antibodies in new-onset 
T1D, and our findings do not support an association 
between SARS-CoV-2 infection and the occurrence 
of T1D in children and adolescents. Nevertheless, 
we advise that all children previously infected with 
SARS-CoV-2 be closely monitored, as autoimmunity 
may emerge in the future, potentially many years af-
ter the initial infection.

P-100    |    Immediate impacts of COVID-19 
vaccination on glycemic control in patients 
with type 1 diabetes: a systematic review and 
Meta-analysis

P. Lamichhane1, M. Sayami2

1Institute of Medicine, Tribhuvan University, Internal 
Medicine, Kathmandu, Nepal, 2Institute of Medicine, 
Tribhuvan University, Endocrinology Unit, Internal 
Medicine, Kathmandu, Nepal

Introduction: COVID-19 vaccination is recommended 
in diabetic patients since diabetes is associated with 
worse outcomes in COVID-19 infection. The safety 
profile of different types of COVID-19 vaccines, es-
pecially on glycemic control, can be investigated due 
to the availability of data from continuous and inter-
stitial glucose monitoring devices.
Objectives: This meta-analysis aimed to quantify the 
immediate impact of COVID-19 vaccination on gly-
cemic control in patients with type 1 diabetes (T1D).
Methods: A systematic search of Pubmed, Embase, 
and Google Scholar was conducted independently 
by two reviewers using the same search strategy for 
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studies published till January 2023 in the English lan-
guage. Comparative observational studies reporting 
on the immediate continuous or interstitial glycemic 
control before and after COVID-19 vaccination in T1D 
patients were included. 
The primary outcome was the time in range (TIR) 
metric proportion (%) of glucose results falling within 
the range of 3.9–10 mmol/L. 
Other outcomes were time above range (TAR) (>10 
mmol/L), time below range (TBR) (<3.9 mmol/L), co-
efficient of variation (CV), and mean blood glucose 
levels. The pooled outcomes were compared pre- 
and post-vaccination using Hedges’ g (HG) with a 
95% confidence interval (CI).
Results:  The COVID-19 vaccination caused a small 
but statistically insignificant decrease in TIR after 
both first (HG= 0.21, 95% CI: -0.02-0.44, p=0.07) and 
second doses (HG= 0.09, 95% CI: -0.04-0.21, p=0.19). 
Likewise, TAR was not increased after either the first 
(HG= -0.09, 95% CI: -0.22-0.03, p=0.12) or second 
vaccine dose (HG= -0.07, 95% CI: -0.21-0.06, p=0.30). 
TBR and CV were not significantly affected by either 
of the doses. 
The mean blood glucose levels were not significantly 
altered by either the first (HG= -0.14, 95% CI: -0.39-
0.12, p=0.29) or the second dose (HG= -0.05, 95% CI: 
--0.19-0.10, p=0.51).
Conclusions: The COVID-19 vaccination has minimal 
effects on the immediate glycemic control of T1D pa-
tients, resulting in an excellent safety profile.

P-101    |    Effects of COVID-19 pandemic on body 
mass index and glycaemic control in children with 
type 1 diabetes mellitus 

S. Kiran1, V.H Nagarajappa1, J. Jhala2, P. Raghupathy3

1Indira Gandhi Institute of child health, Pediatric 
Endocrinology, Bangalore, India, 2Ankura Hospitals, 
Pediatric Endocrinology, Hyderabad, India, 3Sagar 
Hospitals, Pediatric Endocrinology, Bangalore, India

Introduction:  Coronavirus disease of 2019 (COVID- 
19), a highly transmittable viral disease, disrupted the 
lives of people around the world. The management 
of a chronic disease like Type 1 Diabetes Mellitus 
patients was challenging during this period due to 
restricted movements, limited physical activity and 
closure of schools and playgrounds.
Objectives: The aim of this study was, to assess the 
impact of COVID-19 period on Body mass index and 
Glycaemic control of children with Type 1 diabetes.

Methods:  Study was conducted in a Paediatric En-
docrinology department which provides free consul-
tation,free insulin vials,glucometer and strips. Chil-
dren under the age of 18 years diagnosed with type 1 
diabetes and having a minimum of two prior records 
of Physical parameters and HbA1c were included in 
this observational study. 
The anthropometric parameters and HbA1c were 
noted before COVID-19 (March 2020) and after the 
COVID-19 (August 2022) follow-up visits. 
During the lockdown period, the patients were man-
aged by regular tele-consultation with the diabetes 
care team and also provisions were made for prima-
ry caregivers to visit our hospital and obtain free in-
sulin.
Results: Out of the 147 patients, 79 (53.17%) were fe-
males and 68 (46.25%) were males.All the patients 
were on basal-bolus regimen with NPH and Regular 
insulin.Weight z-score increased from pre-COVID to 
post-COVID (-0.789±1.57 vs. 0.436±1.49, p <0.0001) 
with concurrent increase in BMI z-score (-0.01±1.07 
vs. 0.76±1.82, p <0.0001). 
There was a reduction in physical activity time (from 
54.36 ± 10.04 min to post- COVID 33.60 ± 18.38 min 
p:<0.0001) and increase in screen time (from 106.23 ± 
40.87 min to post- COVID 363.87 ± 88.88 min). 
However,there was no significant change in glyce-
mic control (10.65±2.22% vs. 10.35±1.94%, p 0.057).
Conclusions: Post COVID-19, there was a significant 
increase in weight and BMI z-scores, due to reduced 
physical activity emphasising the importance of 
healthy lifestyle and physical activity. However, there 
was no change in the glycaemic control.
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P-102    |    Psychosocial burden of the 
COVID-19 pandemic in adolescents with type 1 
diabetes in Germany and its association with 
metabolic control

C. Kamrath1, S.R. Tittel2,3, G. Buchal4, S. Brämswig5, 
E. Preiss6, J.M. Göldel7, S. Wiegand8, K. Minden9,10, 
P. Warschburger7, R.W. Holl2,3, S. Lanzinger2,3

1Justus-Liebig University Giessen, Center of Child 
and Adolescent Medicine, Giessen, Germany, 2Ulm 
University, Institute of Epidemiology and Medical 
Biometry, Ulm, Germany, 3German Center for 
Diabetes Research, Munich-Neuherberg, Germany, 
4DRK Children’s Hospital Siegen, Siegen, Germany, 
5RoMed Children’s Hospital Rosenheim, Rosenheim, 
Germany, 6Darmstädter Kinderkliniken Prinzessin 
Margaret, Darmstadt, Germany, 7University of 
Potsdam, Department of Psychology, Potsdam, 
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Berlin, Germany, 10German Charité University 
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Introduction: Adolescents with type 1 diabetes are at 
increased risk of developing mental health disorders. 
The impact of the ongoing COVID-19 pandemic is 
not known.
Objectives:  To investigate the psychosocial burden 
of the COVID-19 pandemic on adolescents with type 
1 diabetes and its impact on metabolic control.
Methods:  Multicenter observational cohort study 
based on data from the German Diabetes Prospec-
tive Follow-up Registry. Adolescents aged 12-20 
years with type 1 diabetes were asked during routine 
follow-up visits to complete a questionnaire on psy-
chosocial distress and daily use of electronic media 
during the COVID-19 pandemic from June 2021 to 
November 2022. Well-being, anxiety and depression 
symptoms were assessed using WHO-5, GAD-7 and 
PHQ-9 questionnaires. The impact of mental health 
symptoms on metabolic control was analyzed by 
using multivariable linear regression models adjust-
ed for sex, diabetes duration and immigrant back-
ground.
Results: 688 adolescents (45.6% females) from 20 di-
abetes centers participated. Anxiety and/or depres-
sion scores were unremarkable in more than 85% of 
participants. Compared to patients with HbA

1c 
val-

ues in the lowest tercile, patients with HbA
1c

 values in 
the highest tercile had lower mean adjusted WHO-5 

scores (52.4 vs 58.4, P=0.006), and higher mean ad-
justed GAD-7 (5.3 vs 3.9, P=0.001) and PHQ-9 scores 
(5.4 vs 4.2; P=0.012). HbA

1c
 was significantly positively 

associated with GAD-7 and PHQ-9 and negatively 
associated with WHO-5 scores (all P<0.001). Daily 
electronic media use was positively associated with 
adjusted mental health problems (all P<0.01).
Conclusions:  The psychological burden of the 
COVID-19 pandemic during the later phase of the 
pandemic in adolescents with type 1 diabetes was 
relatively low. However, mental health problems were 
associated with poorer metabolic control and higher 
use of electronic media.

P-104    |    Handling pediatric diabetes clinics 
during and two years after COVID-19 pandemic 
outset: an electronic survey from the ISPAD-
JENIOUS group

Y.I. Elhenawy1, T.J. Dos Santos2, A. Chobot3,4, 
C. Piona5, N. Elbarbary1, C. de Beaufort6,7,8

11Pediatric and Adolescent Diabetes Unit (PADU), 
Department of Pediatrics, Faculty of Medicine, Ain 
Shams University, Cairo, Egypt, 2Pediatrics Unit, 
Hospital Vithas Almería, Insituto Hispalense de 
Pediatría, Almería, Andalusia, Spain, 3Department of 
Pediatrics, Institute of Medical Sciences, University 
of Opole, Opole, Poland, 4Department of Pediatrics, 
University Clinical Hospital in Opole, Opole, Poland, 
5Section of Pediatric Diabetes and Metabolism, 
Department of Surgery, Dentistry, Gynecology and 
Pediatrics, University and Azienda Ospedaliera 
Universitaria Integrata of Verona, Verona, Italy, 
6DECCP, Clinique Pédiatrique/CH de Luxembourg 
www.chl.lu/DECCP 4, rue Barblé 1210, Luxembourg 
GD de, Luxembourg, 7Faculty of Science, Technology 
and Medicine, Université of Luxembourg, Esch-
Belval, Luxembourg, 8Department of Pediatrics, UZ-
VUB, Brussels, Belgium

Introduction:  COVID-19 pandemic led to a major 
paradigm shift in type 1 diabetes (T1D) care.
Objectives:  To understand the long-lasting shift 
in pediatricT1D clinical care experienced within a 
2-year period caused by the pandemic.
Methods: A web-based survey developed by the IS-
PAD-JENIOUS group gauged major changes in T1D 
clinical care throughout specific topics: characteris-
tics of diabetes centers; changes in clinical practice 
and workforce; current situation and perspective in 
follow-up.
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Results:  Sixty-two responders from 26 countries 
completed the survey. During the pandemic, 40% of 
responders reported that more than 75% of patients 
relied on telemedicine and 29% reported that 10-
25% of patients in their centers preferred to continue 
remote or virtual communication with 26% reporting 
that 10-25% of their patients continued to use tele-
medicine 2 years after the lockdown. 
Most (64.5%) reported the establishment of virtual 
training sessions in their center during the lockdown 
and 60% continued the virtual training after the lock-
down. Regarding pump training for new users, 40% 
relied on virtual training during the lockdown while 2 
years later 50% used hybrid training. 
Generally, 45% reported a change in the structure 
and design of the delivered service and 48% report-
ed improvement in the virtual care. 
Most (58%) defined lack of basic requirements for 
training session as: internet connections, digital lit-
eracy as barriers to health care professionals’(HCPs) 
advancement in telemedicine. 49% and 34% re-
ferred to the absence of integrated delivery systems 
and poor communication with other specialties re-
spectively as challenges when referring patients us-
ing telemedicine.
Conclusions:  COVID-19 pandemic impacted the 
structure of T1D clinical care, and telemedicine 
seemed to have become an important tool in many 
diabetes clinics. 
Although online surveys are important tools in de-
fining the new standards of care for T1D, HCPs are 
exhausted from online questionnaires and strategies 
enhancing responses should be considered early.

P-105    |    Type 1 and type 2 diabetes mellitus: 
clinical outcomes due to COVID-19. A systematic 
review of the literature and meta-analysis of 
observational studies

J.P. Pérez Bedoya1,2,3, A. Mejía Muñoz2,4, 
N.C. Barengo5,6, P.A. Diaz Valencia1,2

1Epidemiology Group, National Faculty of Public 
Health, University of Antioquia UdeA, 70th Street 
No. 52-21, Medellín, Colombia, 2Type 1 Diabetes 
Epidemiology Study Group (EpiDiab), University 
of Antioquia, Medellín, Colombia, 3Member of the 
JENIOUS group, International Society for Pediatric 
and Adolescent Diabetes (ISPAD), Berlin, Germany, 
4Biology and Control of Infectious Diseases Group, 
Faculty of Exact and Natural Sciences, University 
of Antioquia, Medellín, Colombia, 5Department of 
Translational Medicine, Herbert Wertheim College 
of Medicine, Florida International University, Miami, 
United States, 6Faculty of Medicine, Riga Stradins 
University, Riga, Latvia

Introduction:  Most studies do not differentiate be-
tween patients with type 1 and type 2 diabetes in 
COVID-19.
Objectives: To identify whether there are differences 
in clinical outcomes between COVID-19 patients with 
diabetes (type 1 and type 2) and with COVID-19 pa-
tients without diabetes.
Methods:  MEDLINE, EMBASE, LILACS, OVID, WHO 
COVID-19 Research Database and Scopus were 
searched from December 01, 2019, to August 15, 
2022. We included observational studies without re-
striction of geographic region, language, sex, or age, 
whose outcome was mortality, intensive care unit 
(ICU) admission, and hospitalization. 
Two authors independently performed the selection, 
data extraction and quality assessment (National 
Institutes of Health tool). A third reviewer resolved 
discrepancies. Data were synthesized according to 
sociodemographic and clinical characteristics of the 
patients. 
Meta-analysis was performed using the random ef-
fects method reporting Odds Ratio (OR) with 95% 
Confidence Intervals (CI).
Results:  94 primary studies were included for this 
systematic review and 47 for the meta-analysis. 
When assessing the risk of bias, it was found that 
46%, 40% and 14% of the articles presented good, 
fair, and poor quality, respectively. The OR for mor-
tality, ICU admission and hospitalization for patients 
with diabetes was 2.62 (95% CI 2.10 to 3.28; I2 100%), 



ISPAD 2023 ABSTRACTS52

2.63 (95% CI 1.55 to 4.47; I2 95%) and 3.70 (95% CI 1.90 
to 7.21; I2 98%) respectively. Patients with type 1 dia-
betes also had a higher odds of hospitalization (OR 
2.43 95% CI 1.98 to 2.98; I2 0%) and patients with type 
2 diabetes higher odds of death (OR 2.54 95% CI 1.84 
to 3.51; I2 93%). 
The study population and sample size were identi-
fied as potential sources of heterogeneity in the sub-
group analysis.
Conclusions:  Regardless of the type of diabetes, 
there is a greater possibility of unfavorable clinical 
outcomes due to COVID-19. Therefore, clinical, and 
public health measures should be aimed at guar-
anteeing comprehensive management and care for 
patients with diabetes.

P-290    |    Survey on acute complications in type 
1 diabetes children : follow up study from the year 
2017 to the year 2022 at Southern Rajasthan in the 
India

R. Ramchandani1, S. Sahoo1, K. Mishra2, S. Sharma3, 
S. Garg4, D. Mathur5, G. Mathur6, R. Rohira2, B. Saboo7, 
G. Ramchandani8, A. Mangal9
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Jaipur, India, 4Mahatma Gandhi Medical College, 
General Medicine, Jaipur, India, 5Geetanjali Medical 
College, Psychiatry, Udaipur, India, 6Alka Diagnostic 
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Ahmedabad, India, 8Ramchandani Diabetes Care 
And Research Center, Diabetology, Kota, India, 
9Ramchandani Diabetes Care And Research Center, 
Diabetes, Kota, India

Introduction: Diabetic ketoacidosis (DKA) and Severe 
hypoglycemia are acute and potentially life-threat-
ening complications of type 1 diabetes. Both of these 
acute complications are preventable but unfortu-
nately they still account for enormous morbidity, 
hospitalization and mortality among diabetic pa-
tients due to unavailability of proper education, spe-
cialized care and supplies of medicines and insulin.
Objectives:  This is a study of more than 200 Type 
1 diabetic children supported by Ramchandani Di-
abetes care and Research Centre, Kota Rajasthan 
India to highlight the fact that how unavailability of 
education, resources and specialized care(during 

COVID pandemic period)affected these children 
and resulted in episodes of Severe Hypoglycemia 
and Diabetic Ketoacidosis.
Methods:  The data showing severe hypoglycemia 
and diabetic ketoacidosis of more than 200 Type 
1Diabetic children from the year 2017 to 2022 was 
studied.
Results: It was observed that the incidence of severe 
hypoglycemia was 6.8 per hundred patients per year 
in 2017, 5.1 in 2018, 0.1 in 2019, 11.5 in 2020, 1.0 in 2022 
and 3.6 in 2022.In the same way the incidence of Dia-
betic Ketoacidosis was observed as 11.9 per hundred 
patients per year in the year 2017, 1.9 in 2018, 0.0 in 
2019, 4.2 in 2020 and gradually decreased to 2.0 in 
2021 and finally it was 3.0 in the year 2022.
Conclusions: The study suggests that these children 
went through the episodes of severe hypoglycaemia 
and diabetic ketoacidosis more, when they couldn’t 
access the education, supplies and facilities provid-
ed by the centre due to Covid19 and lockdown. As 
soon as the lockdown was over and they were able 
to access the facilities the episodes of hypo and DKA 
gradually decreased.

 
P-301    |    Mixed methods study to explore the 
impact of COVID-19 on family quality of life for 
rural caregivers of children with type 1 diabetes

V. Jewell1, M. Russell2, Y. Qi2, K. Dostal3, A. Abbott4, 
E. Knezevich5

1University of North Carolina, Health Sciences, 
Chapel Hill, United States, 2Creighton University, 
Occupational Therapy, Omaha, United States, 
3Kearney Public School District, Kearney, United 
States, 4Creighton University, Nursing, Omaha, 
United States, 5Creighton University, Pharmacy 
Practice, Omaha, United States

Introduction: The psychosocial impact of COVID-19 
may increase feelings of caregiver burden and di-
abetes distress, while potentially limiting access to 
necessary healthcare services for families who have 
a child with type 1 diabetes living in rural communi-
ties.
Objectives:  This mixed method study examined 
changes in caregivers of children living with T1D per-
ceived changes in quality of life and burden due to 
COVID-19.
Methods:  Utilizing community-engaged research 
methods, our team compared QOL and caregiver 
burden data from 2019 (n=209) and to 2022 (n=95) 
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data. Outcomes were the WHOQOL-BREF, the ZBIS, 
and a focus group guide. Survey data explored the 
impact of COVID-19 diabetes distress, while care-
giver interviews provided in-depth data on the im-
pact of COVID-19 in rural communities on quality of 
life, health management routines, and access to T1D 
healthcare services. 
We completed 14 virtual focus groups with a total of 
42 caregivers, transcribed interviews verbatim, and 
utilized a phenomenological analysis to allow for 
codes and themes to emerge from the data.
Results:  Caregivers reported significant improve-
ments in psychological health (p<.001) and social 
relationships (p<.001), significant increase in bur-
den (p<.001), and no significant changes in physical 
health and environment from 2019-2022. 
Three themes were: intensifying financial toxici-
ty during the pandemic, breaking down of social 
support systems, and adapting to rapidly changing 
healthcare delivery.
Conclusions:  Overall, caregivers in the US reported 
improvements in quality of life when comparing be-
fore and after the pandemic. 
However, caregivers did report increased caregiver 
burden and qualitative findings indicated worsening 
financial stress and weakening of social supports 
due to job losses, stay-at-home orders, and fear of 
contracting illness and unknown complications due 
to their child’s diabetes diagnosis. 
We expect that families had adjusted to changes 
from the pandemic and resumed typical routines.

 

P-311    |    Analysis of prepandemic and pandemic 
diagnostics of pediatric type 1 diabetes mellitus in 
Lithuania
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V. Bulikaite3, R. Navardauskaite4
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Introduction: The COVID-19 pandemic had a strong 
impact on the management of newly and previously 
diagnosed diabetes.
Objectives:  The aim of this study was to evaluate 
children with newly diagnosed type 1 diabetes mel-
litus (T1DM) in the Hospital of Lithuanian University of 
Health Sciences Kauno Klinikos during 2018–2022.
Methods:  Data according to following age groups 
were analysed: 0–4, 5–9, 10–14, 15–18 y.o. The com-
parison between prepandemic/postpandemic 
(2018, 2019, 2022) and pandemic (2020, 2021) years 
was performed. Following data were analysed: 
means of glycated hemoglobin (HbA1c,%), venous 
pH at the diagnosis day, duration (days) until T1DM 
diagnosis. Blood metabolic analytes for excluded 
and diagnosed diabetic ketoacidosis (DKA) based 
on confirmed ISPAD biochemical criteria [1]. Statisti-
cal analysis was performed with SPSS 29.0. P <0.05 
was considered significant.
Results: In total, during the study period, T1DM was di-
agnosed in 667 children (0–18 y.o.) in Lithuania. There 
was no statistical difference between new T1DM cas-
es during pre/postpandemic and pandemic time-
frame. No differences in HbA1c, venous pH means, 
or symptoms duration was detected between age 
groups or timeframes. We did not detect any signif-
icant differences between health status based on 
DKA criteria (mild, moderate, sever) at T1DM diag-
nosis time between the 1st and 2nd groups (prepan-
demic and pandemic period): 28.2%, 22.7%, 13.6% vs. 
21.3%, 21.3%, 18.7%, respectively. We did not observe 
any significant different correlation between venous 
pH and duration from 1st symptoms until diagnosis 
day in between the study periods.
Conclusions: This study showed that the time from 1st 
symptoms until T1DM diagnosis was not prolonged 
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at quarantine period, and the severe DKA was not 
more prevalent in the quarantine period for patients 
with newly manifested T1DM. It could presume good 
access to health care through the Emergency de-
partment to 3rd level health care specialized service.

 
P-332    |    Antibodies to COVID-19 in newly 
diagnosed children and adolescents with type 1 
diabetes mellitus (T1DM): a casual association?

G. d’Annunzio1, M. Bassi2, M. Scalas2, M.G. Calevo3, 
G. Tripodi4, M. Mariani5, E. Castagnola5, G. Tantari1, 
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Introduction:  Environmental factors like viral infec-
tions are triggers of autoimmunity. COVID-19 pan-
demic increased T1DM clinical onset and in pediatric 
patients severe diabetic ketoacidosis (DKA) was re-
ported. Delayed recognition of symptoms, restriction 
imposed by the lockdown, reduced availability of 
health care services have been considered. More-
over, COVID-19 exposure might have contributed to 
new cases of T1DM by precipitating clinical onset.
Objectives: In our cross sectional retrospective study 
we evaluated the frequency of COVID-19 in newly di-
agnosed T1DM children and adolescents and the re-
lationship between COVID-19 immunity and clinical, 
immunological and metabolic parameters.
Methods: From February 2020 to December 2021, in 
49 new cases of T1DM (age 1-20 yrs) we evaluated 
glucose, ketone bodies, pH, β-cell immunity, RT-PCR 
of upper respiratory tract specimen. SARS-CoV-2 
antibodies were detected by Maglumi SARS-CoV-2-
S-RBD IgG using a chemiluminescence immunoas-
say (CLIA) for quantitative IgG antibodies.
Results:  Patients were divided in G1 (n=31, 61.3% 
males) aged of 8.5±4.9 yrs who had not contracted 
COVID-19 and G2 (n=18, 50% males) aged of 8.2±5.2 
yrs who before T1DM diagnosis had contracted 

COVID-19. Serological detection of SARS-CoV-2 
antibodies was positive in G2 and negative in G1. No 
differences for gender, age, C peptide and HbA1c, pH 
(p=0.79) and HCO3- (p=0.29) were found between 
G1 and G2. The % of patients with newly diagnosed 
TIDM with severe DKA was higher in G2 but not sig-
nificantly (22.2% vs. 12.9%, respectively p=0.27). No 
significant differences were observed regarding 
β-cell autoantibodies type.
Conclusions: Given the relatively short time elapsed 
since COVID-19 pandemic, its role as a contributing 
factor to autoimmune T1DM remains a unanswered 
question. To date insufficient data are available 
about the etiopathogenetic role of COVID-19 as trig-
ger of autoimmunity. The high frequency of T1DM 
during and after pandemic supports COVID-19 in-
fection as a precipitating factor for T1DM clinical on-
set.

 
P-380    |    SARS-CoV-2 serology and islet 
autoantibodies in type 1 diabetes mellitus onset – a 
single center cohort study
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Introduction: Early diagnosis of type 1 diabetes melli-
tus (T1DM), one of the most frequent chronic illnesses 
affecting children, is crucial, as it plays a key role in 
preventing the development of diabetic ketoacidosis 
- a life-threatening acute complication. It is already 
known that the etiopathogenetic role of viral infec-
tions has long been suggested and now, emerging 
data are pointing towards a complex bidirectional 
relationship between diabetes and COVID-19.
Objectives: Our study is based on highlighting some 
possible correlations between SARS-CoV-2 serolo-
gy and T1DM onset.
Methods: For this ideea we performed an observa-
tional retrospective cohort study that included 158 
children diagnosed with T1DM between April 2021–
April 2022. We assed the presence or absence of 
SARS-CoV-2 and T1DM specific antibodies and oth-
er laboratory findings.
Results: In the group of patients with positive SARS-
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CoV-2 serology, detectable IA-2A antibodies were 
present in a higher percentage, also a higher mean 
HbA1c value was found and many children were pos-
itive for all three islet autoantibodies determined 
(GADA, ICA, and IA-2A). We also compared this 
group of patients to a group of patients diagnosed 
before the pandemic and we found an increased 
incidence of both DKA and severe DKA, as well as a 
higher age at diagnosis and higher levels of HbA1c in 
the pandemic group, our study group.
Conclusions:  This study brings important findings 
related to type 1 diabetes and COVID 19. Also the re-
sults highlight the need for further research to bet-
ter understand the complex relationship between 
SARS-CoV-2 infection and T1DM.

 
P-399    |    Trend of glycemic control and hospital 
visits of type 1 diabetes children and adolescents 
during pandemic

S. Pokhrel1

1Siddhartha Children and Women Hospital, 
Pediatrics, Butwal, Nepal

Introduction:  Pediatric Diabetes is a chronic condi-
tion which is diagnosed in children and adolescents 
and needs follow up every three to four months to 
maintain good glycemic control. Pandemic has lead 
to restriction in movements thus affecting the fre-
quency of hospital visits of the children living with 
diabetes. 
Moreover in developing countries this may led to 
poor accessibility to insulin, poor glycemic control 
and increase chances of landing to Diabetes Ke-
toacidosis(DKA). So Patients’ data during the year 
2020 and 2021AD was analysed. HbA1c%, Frequen-
cy of visit, BMI, frequency of DKA and severe hypo-
glycemia throughout these two years were analysed.
Objectives: To find out the frequency of hospital vis-
its during the strict lockdown year and the year with 
less restriction to movement.
To see the glycemic control during these two years.
To see the alternative ways of delivering insulin
Methods: Retrospective analysis of two years’ Med-
ical record of children with diabetes was done spe-
cially focusing on frequency of visits and complica-
tions of Diabetes. Methods of insulin delivery was 
also recorded.
Results: Total 63 children and adolescents were ana-
lyzed during the period. Total visits were 164 in 2020 
and 217 in 2021AD. Mean HbA1c% was 10.2% (SD:2.11) 

and 9.3% (SD: 2.19) in 2020 and 2021. Similarly Severe 
Hypoglycemic events were 31 in 2020 and 42 in 2021. 
Only 4 children landed up with DKA in 2020 and 2 in 
2021. 28% of children have asked some of their rel-
atives and neighbors to collect insulin more than 1 
time. For 12%children ambulance drivers were used 
to carry insulin to their home.
Conclusions:  Hospital visits were less during first 
year of Pandemic but next year the number of visits 
improved. Though the mean HbA1C% seems higher 
during start of Pandemic it’s not statistically signifi-
cant. Severe Hypoglycemia and DKA events seems 
similar. Alternative methods used to deliver insulin 
might have helped in glycemic control during trav-
el restriction period. This can be planned for future 
possible pandemics.
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TECHNOLOGY IN DIABETES CARE 

P-001    |    The effects of insulin pump treatment on 
children’s nutritional habits, metabolic control and 
body composition- one year follow-up real life data

D. Gunes Kaya1, M. Bayraktar2, H. Turan3, 
E. Bayramoğlu3

1Istanbul University Cerrahpas Faculty of Medicine, 
Pediatrics, Istanbul, Turkey, 2Namık Kemal University, 
Tehirdağ, Turkey, 3Istanbul University Cerrahpas 
Faculty of Medicine, Pediatric Endocrinology, 
Istanbul, Turkey

Introduction: Insulin pump therapy is the most mod-
ern diabetes treatment method available. While 
there are many studies that improve metabolic con-
trol and increase the quality of life, some studies ex-
press concerns about deterioration of eating habits 
and weight gain.
Objectives: The aim is to evaluate the metabolic con-
trol,nutritional habits,body compositions of children 
using insulin pump theraphy by 1-year follow-up.
Methods: A total of 30 cases using 3 different types 
of insulin pumps were included in the study. The cas-
es were evaluated at the start of treatment, at the 
6th and 12th months. Biochemical parameters were 
obtained from the files. Body composition measured 
with the tanita780ma. The nutritional habits of the 
cases were evaluated by analyzing their food con-
sumption records.
Results:  Cases with type 1 diabetes (18F, 12 M) had 
a mean age of 12.1±4.4 and a mean HbAc of 7.3±1. 
During the 1-year follow-up, improvement in meta-
bolic controls was observed, but it was not statistical-
ly significant. When body weights and compositions 
were evaluated, a decrease was found in BMISDS at 
the end of 1 year. 
While body fat decreased significantly at 6 months, it 
increased significantly at the end of 1 year, although 
not worse than at baseline (p=0.01). 
Food consumption was evaluated according to na-
tional standards, no significant deficiency was de-
tected, while total energy intake decreased from 
1358±385 kcal/day to 1211±342 kcal/day. 
In macronutrients, carbohydrate intakes decreased 
(44.1-44.8-42.7%), protein intakes remained similar 
(17%), fat intakes increased (38.3-38-39.8%), fiber in-
takes decreased and then increased.(13.8-12.2-14.3).
The number of main meals did’t change, the number 
of daily snacks first decreased then increased.(2,1-
0,8-1,8 times)

Conclusions: Although pump therapy offered a more 
flexible lifestyle, no significant changes were ob-
served in the children’s eating habits. By keeping 
the nutrition under control, it is possible to achieve a 
better metabolic control without any deterioration in 
body composition.

 
P-003    |    Disparities in time in range by area 
deprivation for youth with early continuous glucose 
monitoring initiation in the U.S

A. Addala1, V. Ritter1, P. Prahalad1, D. Zaharieva1, 
F. Bishop1, D. Scheinker1, K. Hood1, M. Desai1, 
D. Maahs1, 4T Study
1Stanford University, Pediatric Endocrine and 
Diabetes, Stanford, United States

Introduction:  The 4T Study 1 started all youth with 
newly diagnosed type 1 diabetes on continuous glu-
cose monitoring (CGM) and remote monitoring (con-
sisting of remote weekly glucose reviews and dose 
adjustments as clinically indicated). 
Equitable access to CGM was prioritized by bridg-
ing gaps in sensor access and offering smart devic-
es (iPods) to maintain cloud connectivity for remote 
monitoring.
Objectives:  We aimed to evaluate time-in-range 
(TIR) trajectories by state-level area deprivation for 
youth in the 4T Study 1.
Methods:  Home addresses, as documented in the 
electronic medical record, for youth in the 4T Study 
1 (n=133) were used to assign a California state-level 
deprivation value. 
This state-level deprivation index was developed by 
the U.S. Health and Human Services Administration 
and was chosen for this analysis as it is a measure of 
deprivation that incorporates neighborhood factors 
in the domains of income, education, employment, 
and housing quality. 
Deprivation values were not available for three youth. 
Youth were stratified into lower and higher depriva-
tion groups by the median deprivation value (≤2 vs 
>2) in the 4T Study 1 cohort. Descriptive differences 
in A1c by deprivation were evaluated by locally esti-
mated scatter plot smoothing.
Results:  Youth in the 4T Study 1 with deprivation 
values (n=130, age 11[IQR 7-13] years, CGM start at 
10[IQR 6-18] days, A1c at diagnosis 12.1±2.4%, 35% 
publicly insured, 32% Hispanic) were stratified into 
lower (n=72) and higher (n=58) deprivation groups. 
Differences in TIR emerged by deprivation 15 weeks 
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after diagnosis and TIR was 5.3% lower in higher 
deprivation groups compared to lower deprivation 
groups (Figure).

Conclusions:  Clinically significant disparities in TIR 
by deprivation level for youth in 4T Study 1 persist 
throughout the study period. These data suggest 
that in addition to equitable CGM access, there is a 
need to address structural factors that impact area 
deprivation to bridge disparities in glycemic out-
comes.

P-005    |    How does initiation of continuous glucose 
monitoring affect HbA1c and BMIz development in 
children living with type-1-diabetes? A group-based 
multitrajectory modeling on 12,353 individuals from 
the diabetes prospective follow-up registry

N. Prinz1,2, J. Bokelmann3, M. Flury4, S. Golembowski5, 
S. Khodaverdi6, J. Hamann7, U. Lück8, M. Schebek9, 
R.W. Holl1,2

1University of Ulm, Insitute of Epidemiology and 
Medical Biometry, ZIBMT, Ulm, Germany, 2German 
Center for Diabetes Research (DZD), Munich-
Neuherberg, Germany, 3University Medical Center 
Schleswig-Holstein, Campus Kiel, Department of 
Pediatrics,, Kiel, Germany, 4Technische Universität 
Dresden, Faculty of Medicine and University Hospital 
Carl Gustav Carus, Department of Pediatrics, 
Division of Pediatric Endocrinology and Diabetes, 
Dresden, Germany, 5Sana Hospital Lichtenberg, 
Department of Pediatrics, Berlin, Germany, 6Clinical 
Centre Hanau, Clinic for Children and Adolescent 
Medicine, Hanau, Germany, 7St. Marien Hospital 
Landshut, Department of Pediatrics, Landshut, 
Germany, 8Regional Hospital Mödling, Department 
of Pediatrics and Adolescent Medicine, Mödling, 
Germany, 9Children’s Hospital Kassel, Department 
of Pediatric Diabetes, Kassel, Germany

Introduction: Although continous glucose monitoring 
(CGM) can improve metabolic control, it is question-
able whether everybody benefits to the same extent 
and which individuals improve most. Moreover, con-
tinuous correction of blood sugar levels by multiple 
insulin injections might increase body weight.
Objectives: To evaluate heterogeneity of HbA1c and 
BMIz development from one year prior up to two 
years after CGM start in children living with type-1-di-
abetes (IwT1D).
Methods:  12,353 IwT1D (51.8% boys) aged ≤18 years 
with a diabetes duration of ≥1 year at CGM start from 
the prospective diabetes follow-up, DPV, were stud-
ied. Group-based multitrajectory modeling to identi-
fy subgroups with similar trajectories of both HbA1c 
and BMIz.
Results: Three distinct subgroups of joint HbA1c and 
BMIz change were identified (fig. 1). The two largest 
groups (G2,G3) with moderate change of HbA1c 
over time, experienced alongside either a clear BMIz 
gain (G3: dashed line, 44.1% of individuals) or a BMIz 
reduction (G2: solid line, 47.8%). A small group (G1: 
dash-dotted line, 8.1%) had a BMIz increase after 
CGM start along with a clear HbA1c reduction, al-
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though HbA1c has been worsened prior CGM. First 
unadjusted analyses indicate older age, longer dia-
betes duration, a higher migration background, BMIz, 
HbA1c, or insulin dose/kg bw and less pump use at 
CGM start as proxyies for HbA1c improvement along 
with BMIz worsening (G1 vs. G3). By contrast, young-
er children, boys, having no migration background, a 
higher BMIz, a lower insulin dose and more frequent 
pump use seemed to be more often in G2 with BMIz 
reduction along with moderate HbA1c change if 
compared to G3.

Fig. 1: Joint HbA1c and BMIz curves

Conclusions:  Although CGM seems to stabilise or 
even improve HbA1c in IwT1D, not all individuals ben-
efit with respect to BMIz. Specific focus should be put 
to high-risk individuals, identified proxies might help 
to develop individual-adapted treatment strategies 
(e.g. individualized diabetes training).

P-006    |    Continuous glucose monitoring attrition 
among youth with type 1 diabetes

S. Meighan1, B. Marks1, B. VanGraafeiland2

1Children’s Hospital of Philadelphia, Philadelphia, 
United States, 2Johns Hopkins School of Nursing, 
Baltimore, United States

Introduction: Continuous glucose monitor (CGM) use 
improves glycemic control in youth with type 1 dia-
betes (T1D). Despite high rates of use, many youths 
discontinue CGM use.
Objectives: To identify the reasons for and timing of 
CGM discontinuation among youth with T1D.
Methods: A retrospective chart review was conduct-
ed utilizing electronic medical record data at a pe-
diatric tertiary care center. Youth [MB1] with T1D who 
had at least one office visit between November 1, 
2021 and November 1, 2022 were included. 
The timing of CGM initiation and discontinuation 
were based on CGM cloud-based software. Rea-
sons for discontinuation were gathered from docu-
mentation medical charts. Data were collected and 
managed using the Research Electronic Data Cap-
ture (REDCap) database.
Results:  Out of 2,696 total children, 315 children 
(11.7%) were not using CGM at their last office visit. 
Youth who were not using CGM had a mean age of 
15.1±4.0 years, 59.3% were male, and 29% identified 
as Non-Hispanic Black. Non-wearers were predomi-
nantly privately insured (67%), had a mean hemoglo-
bin A1c (A1c) of 8.8±2.3%, and a mean T1D duration 
of 6.3±4.5 years. 158 youth previously wore CGM but 
discontinued[MB1] , and 33% discontinued within the 
first 45 days. 
There were no significant differences in age (t=1.275, 
p=0.2), weight (t=0.139, p=0.89), or body mass index 
(BMI) (t=0.076, p=0.94) between those who previ-
ously used CGM and those who never used CGM. 
Differences in duration of T1D (t=2.906, p<0.05) and 
last A1c (t=3.867, p<0.001) were significant between 
groups. 
The most common reasons for CGM attrition were 
problems with the device sticking to the body (18.4%), 
dislike of a device on the body (10.8%), challenges re-
lated to insurance coverage (9.5%), and system mis-
trust due to concerns for inaccurate readings (8.2%).
Conclusions:  To prevent CGM attrition, intervention 
and support should happen soon after initiation. Ini-
tial educational programs on CGM should address 
most common reasons for discontinuation and en-
sure pathways to obtaining supplies.
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P-007    |    Differences in glycemic control 
based upon continuous glucose monitor (CGM) 
smartphone versus dedicated receiver use

M. Allen1, J. Douvas1, S. Meighan1, R. Suresh1, 
A. Rearson1, D. Foster1, A. Kelly1,2, B. Marks1,2

1The Children’s Hospital of Philadelphia, 
Endocrinology and Diabetes, Philadelphia, United 
States, 2University of Pennsylvania Perelman School 
of Medicine, Department of Pediatrics, Philadelphia, 
United States

Introduction:  Youth using CGM can view data on a 
dedicated receiver or a smartphone. It is unknown 
whether the device used to view CGM data impacts 
glycemic control.
Objectives: To assess differences in glycemic control 
based on CGM receiver versus smartphone use.
Methods: Youth <22 years of age with type 1 diabe-
tes (T1D) managed with insulin for at least 6-months 
who were using a Dexcom G6 CGM were includ-
ed. CGM data was evaluated over a 90 day peri-
od (09/01/2022 to 11/29/2022) and the hemoglobin 
A1c (A1c) value closest to this time period was used. 
T-tests, Kolmogorov-Smirnov tests, and a multiple 
linear regression model were to assess for differenc-
es in A1c depending on the type of device used to 
view CGM data.
Results: Among 1,322 youth with T1D (M

age
 14.42 ± 4.2 

yrs , M
T1D

 
Duration

 6.1 ± 4.2 yrs, 74.7% Non-Hispanic White, 
71.0% privately insured, 71.0% insulin pump use), only 
2.2% of youth used a dedicated receiver to view 
CGM data. 
Dedicated receiver users had higher A1c values 
(7.7% (IQR 6.7-8.9) vs 7.2% (IQR 6.5-8.2), p=0.04) and 
less CGM active time (35% IQR(14.9-39.2) vs 94.2% 
IQR(79.5-97.7), p<0.0001). 
CGM active time was >70% among 10.3% of youth 
using a receiver versus 81.4% using a smartphone 
(p<0.0001). In a regression model, after controlling 
for insulin regimen and T1D duration, A1c was no dif-
ferent among smartphone and dedicated receiver 
users (R2=0.09, p<0.00001; β=0.30, p=0.37). After ad-
justing for CGM active time (R2=0.24, p<0.00001) A1c 
was lower among dedicated receiver users (β=-0.89, 
p=0.009).
Conclusions: CGM active time is lower among youth 
with T1D viewing data with a dedicated receiver than 
those using a smartphone. Although A1c values are 
higher among receiver users, after controlling for 
CGM active time, glycemic control is superior among 
receiver users. 

Strategies to improve CGM active time may be a 
more cost-effective approach to improve glycemic 
control rather than efforts to support smartphone 
use for all individuals with T1D.

 
P-008    |    The relationship between HbA1c and 
time in range in a pediatric population

M. Vandenbempt1, H. Matheussen1, A. Rochtus1,2, 
E. Vandoorne2, K. Cammaerts2, S. Charleer2, 
K. Casteels1,2

1KU Leuven, Faculty of Medicine, Leuven, 
Belgium, 2University Hospitals Leuven, Pediatric 
Endocrinology, Leuven, Belgium

Introduction: As life expectancy of patients with type 
1 diabetes improves, the prevention of long-term mi-
crovascular complications becomes more relevant. 
These complications can be delayed by intensive 
treatment with better glycemic control. HbA1c is used 
as a parameter for assessing this control, but has 
some limitations as it only reflects the average blood 
glucose control over the preceding 2-3 months. 
Recently, the proportion of time in range (TIR), mea-
sured by continuous glucose monitoring (CGM) is of-
ten proposed as an alternative to the use of HbA1c. 
Studies in adults reveal a strong correlation between 
HbA1c and TIR but this has been insufficiently inves-
tigated in a pediatric population.
Objectives:  This retrospective monocentric pediat-
ric study aims to determine the correlation between 
HbA1c and TIR during the 2, 4 and 12 weeks (TIR

2w
, 

TIR
4w

 and TIR
12w

) prior to consultation.
Methods:  168 children and adolescents (0-18 years 
old) with T1DM are included in this retrospective 
study at the University Hospitals Leuven. CGM data, 
HbA1c and multiple demographic variables are col-
lected from the patient files.

pearson 
correla-
tion coef-
ficient (R)

HbA1c TIR2w TIR4w TIR12w TAR2w TAR4w TAR12w

HbA1c 1.000 -0.571 -0.603 -0.624 0.643 0.698 0.710

TIR2w -0.571 1.000 0.933 0.839 -0.902 -0.843 -0.771

TIR4w -0.603 0.933 1.000 0.925 -0.822 -0.904 -0.853

TIR12w -0.624 0.839 0.925 1.000 -0.727 -0.830 -0.920

TAR2w 0.643 -0.902 -0.822 -0.727 1.000 0.918 0.816

TAR4w 0.698 -0.843 -0.904 -0.830 0.918 1.000 0.921

TAR12w 0.710 -0.771 -0.853 -0.920 0.816 0.921 1.000
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Results: A strong negative linear correlation is found 
between HbA1c and TIR

2w
 (R = -0.571), TIR

4w
 (R = 

-0.603) and TIR
12w

 (R = -0.624). 
Secondary outcomes reveal even stronger correla-
tions between HbA1c and time above range (TAR) 
during the preceding 2, 4 and 12 weeks (TAR

2w
, TAR

4w
 

and TAR
12w

). A very strong correlation is found be-
tween TIR

2w
 and TIR

12w
 (R = 0.839). Similar results are 

found between TAR
2w

 and TAR
12w 

(R = 0.816).
Conclusions: This study reveals a strong correlation 
between HbA1c and TIR during the preceding 2, 4 
and 12 weeks in a pediatric population, making TIR 
a potential alternative or complementary metric to 
HbA1c. TIR

2w
 was strongly correlated to TIR

12w
 and 

thus seems a viable alternative to TIR
12w

. Further-
more, TAR also appears promising in assessing gly-
cemic control.

 
P-009    |    The relationship between HbA1c and 
glucose management indicator and time in range 
in youth with type 1 diabetes

S.K. Boddu1, F. Jiang2, X. Tseretopoulou3, 
E. Hendriks2,4, A. Thankamony4, L. Marcovecchio2,4

1Rainbow Children’s Hospital, Pediatric Endocrinology 
and Diabetes, Hyderabad, India, 2University 
of Cambridge, Pediatrics, Cambridge, United 
Kingdom, 3University of Glasgow/Royal Hospital for 
Children, Endocrinology Research Group, Glasgow, 
United Kingdom, 4Cambridge University Hospitals 
NHS FoundatioN Trust, Pediatric Diabetes and 
Endocrinology, Cambridge, United Kingdom

Introduction:  As continuous glucose monitoring 
(CGM) becomes increasingly utilized, glucose man-
agement indicator (GMI) and time-in-range (TIR) 
could replace hemoglobin A1c (HbA1c). Studies in 
adults report a significant discordance between 
HbA1c and GMI, but data in youth with type 1 diabe-
tes (T1D) are limited.​
Objectives:  To study the concordance between 
HbA1c and GMI in children and adolescents with T1D.
Methods:  Real-life CGM data during 2, 4, 8, and 12 
weeks preceding HbA1c measurement were retro-
spectively collected from 133 youth with T1D. The 
agreement between GMI and HbA1c was analyzed 
with Bland-Altman plots. Linear regression was used 
to explore associations.
Results:  Only data from 117 youth (48.7% male) with 
CGM use ≥70% were analyzed: their mean (SD) age 
was 11.9(3.4)yr, T1D duration 5.1(3.7)yr, HbA1c 57.2(11.7)

mmol/mol, GMI 59.0(9.3)mmol/mol.39 youths used 
flash (FGM) and 78 real-time (rtCGM) glucose mon-
itoring. There were no significant differences in sex 
distribution (male 53 vs 41%) and BMI SDS between 
the two groups. 
However, rtCGM users were younger (5.9±3.0 vs 
8.4±3.5yr, p<0.001), had higher CGM usage (94.5±6.3 
vs 88.3±9.0%, p<0.001), and better HbA1c (54.7±10.8 
vs 62.1±12.1mmol/mol, p=0.002). 
Average CGM metrics were similar irrespective of 
data collection duration (i.e., 2 vs 12 weeks). HbA1c 
was significantly associated with TIR (r= –0.86, 
p<0.001) and GMI (r: 0.91, p<0.001). 
Bland-Altman plots showed a mean (SD) difference 
of 1.8 (5.1)mmol/mol between HbA1c and GMI, which 
was higher for rtCGM than FGM (Figure 1). 
BMI SDS was inversely associated with the GMI–
HbA1c difference [B coefficient (SE): –1.19 (0.44), 
p=0.008], whereas sex, age, and T1D duration were 
not.

Figure 1. Bland- Altman Plots for HbA1c and GMI 
comparison 

Conclusions: GMI and TIR were strongly associated 
with HbA1c. However, there was a significant differ-
ence between GMI and HbA1c, which should be con-
sidered in clinical practice. Factors affecting this dif-
ference should be further explored.
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P-010    |    Discordance between hemoglobin 
A1C and glucose management indicator (GMI) in 
children and youth with type 1 diabetes

M. Babinski1, S. Amed2, M. Nakhla3, R. Wissa3, T. Wey3, 
I. Zenlea4, J. von Oettingen3

1Montreal Children’s Hospital, Department of 
Paediatrics, Montreal, Canada, 2British Columbia 
Children’s Hospital, Department of Paediatrics, 
Division of Endocrinology & Metabolism, Vancouver, 
Canada, 3Research Institute of the McGill University 
Health Centre, Montreal, Canada, 4University of 
Toronto, Institute for Health Policy, Management & 
Evaluation, Toronto, Canada

Introduction: Since the advent of continuous glucose 
monitors (CGMs), the glucose management indicator 
(GMI) is increasingly used in clinical practice to esti-
mate hemoglobin A1c (A1C). However, the formula for 
GMI is derived predominantly from White adults.
Objectives:  We sought to assess the discordance 
between GMI and A1C in a multi-ethnic population of 
children and adolescents with type 1 diabetes (T1D).
Methods: Cross-sectional retrospective study includ-
ing youth 2-18yo with T1D at two major paediatric 
diabetes centres in Canada. Data were harmonized 
across centres. CGM metrics including GMI were re-
corded in the 14 days prior to A1C measurement. A1C-
GMI discordance was calculated for each patient by 
subtracting GMI from A1C. Low discordance was de-
fined as <0.5% and high discordance as ≥0.5%. 
Low and high discordance groups were compared 
with regards to sex, age, BMI, ethnicity, A1C, and time 
in range (TIR). Multivariate linear regression was per-
formed to determine predictors of discordance.
Results: 171 patients were included (mean age 12 ± 3.9 
years, 43% female, 65% White). Mean A1C was 7.7% 
± 1.3%. A1C-GMI discordance was <0.1%, ≥0.5%, and 
≥1.0% in 8.2%, 46% and 17.5% of patients, respective-
ly. Mean discordance was -0.1% for White individuals 
and +0.2% for non-White individuals. Mean TIR was 
higher in the low vs. high discordance group (55% 
vs 49%, p=0.03), while all other characteristics were 
similar between groups. In multivariate regression, 
higher A1C was significantly associated with higher 
discordance (p<0.001).
Conclusions:  In this paediatric cohort, A1C-GMI dis-
cordance was greater compared to adults. A1C 
tends to be higher than GMI in non-White individu-
als. Lower TIR and higher A1C were associated with 
greater discordance, suggesting that A1C does not 
reflect glycemic control as well at higher extremes of 

glycemia. GMI formulas may need to be more popu-
lation adapted. More research is needed in minority 
groups, such as those of non-White ethnicity.

 
P-082    |    A sub-analysis comparing CSII use with 
MDI on habitual sleep timing and duration in a 
6-month RCT using isCGM in young people (13-20 
years) with type 1 diabetes

S. Rose1, B.C. Galland1, S.E. Styles1, E.J. Wiltshire2, 
J. Stanley2, M.I. de Bock3, P.A. Tomlinson4, J.A. Rayns5, 
B.J. Wheeler1

1University of Otago, Dunedin, New Zealand, 
2University of Otago, Wellington, New Zealand, 
3University of Otago, Christchurch, New Zealand, 
4Te Whatu Ora Southern, Invercargill, New Zealand, 
5Te Whatu Ora Southern, Dunedin, New Zealand

Introduction: Habitual sleep patterns in young peo-
ple with type 1 diabetes (T1D) can be highly variable.
Objectives:  To investigate the impact of 6-months 
use of intermittently scanned CGM (isCGM) com-
pared to Self-Monitoring Blood Glucose (SMBG) on 
habitual sleep timing and duration in young people 
with T1D and HbA1c ≥75 mmol/mol. 
In this sub-analysis, we hypothesised participants 
using continuous subcutaneous insulin infusion (CSII) 
would experience less variable sleep patterns and 
increased sleep duration than those using multiple 
daily injections (MDI).
Methods:  Sixty-four participants with T1D aged 13-
20 years (mean 16.6±2.1), 48% female, diabetes du-
ration 7.5±3.8 years, 41% Māori/Pasifika, mean HbA1c 
96.0±18.0 mmol/mol [10.9±3.8%] were recruited to a 
6-month RCT; 33 were allocated to the isCGM inter-
vention and 31 to the SMBG control group. 
Participants completed the Pittsburgh Sleep Quality 
Index (PSQI) questionnaire at baseline and 6 months 
to subjectively measure sleep and wake timing and 
total hours of sleep each night. Regression analyses 
were used to model between-group comparisons, 
adjusted for baseline measures.
Results:  At 6 months mean sleep onset in the CSII 
(n=9, mean age 16.4±2.8 years, 44% female, 22% 
Māori/Pasifika, mean HbA1c 88.6±12.5 mmol/mol 
[10.3±3.3%]) and MDI (n=55) groups was 22:17±1.11 and 
23:13±1:34 (hh:mm) respectively (MD -44mins [-93, 5] 
p=0.077). Mean wake time occurred at 08:30±1:26 
and 08:02±1:38 (hh:mm) in the CSII and MDI groups 
respectively (MD 38mins [-29, 105] p=0.263). CSII 
users reported more time in bed (MD 86mins [30, 
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142] p=0.003); however mean sleep duration was 
not substantially different between the groups (MD 
-14mins (-75, 47) p=0.646).
Conclusions: Participants in this study had above-tar-
get HbA1c, indicating insulin treatment modalities 
were not being utilised to their full potential. Findings 
from this sub-analysis did not allow us to conclude 
that CSII offered benefits over MDI on subjectively 
measured sleep and wake timing or sleep duration 
following 6 months use of isCGM.

 
P-083    |    Using CGM to identify onset of stage 3 
type 1 diabetes

B. Frohnert1, F. Sepulveda1, J. Stoughton1, 
C. Geno Rasmussen1, A. Steck1, K. Simmons1

1University of Colorado, Barbara Davis Center, 
Aurora, United States

Introduction: Continuous Glucose Monitoring (CGM) 
has been shown to identify children at high risk of 
progressing to stage 3 type 1 diabetes (T1D).
Objectives: To examine the evolution of CGM mea-
sures during progression from stage 2 to stage 3 T1D.
Methods:  Participants (N=31) were communi-
ty-screened, confirmed islet autoantibody positive. 
All had dysglycemia by one or more measures upon 
study entry: A1c, OGTT, CGM (by average sensor glu-
cose or %time above 140 mg/dL [TAR140]) and/or 
home glucose testing. Participants were randomized 
2:1 into 6 months unblinded CGM-guided structured 
education vs HGT monitoring with blinded CGM. 
Baseline characteristics were compared between 
those who progressed to stage 3 T1D vs nonprogres-
sors utilizing t-test or chi-square for continuous or 
categorical variables, respectively.
Results: Time from baseline to stage 3 T1D was 6.3 
months for the 11(35%) who progressed. The mean 
follow up of those who remained at Stage 2 was 12.9 
months. All participants who progressed met ADA 
stage 3 diagnostic criteria; however, none had A1c 
≥6.5%. Progressors were more likely than non-pro-
gressors to have a first-degree relative with T1D 
(73% vs 20%, p=0.004), and progressors had signifi-
cantly higher 2h OGTT glucose and TAR140 at base-
line visit (see Table). In contrast, other glycemic mea-
sures, including A1c, were not significantly different 
between progressors and nonprogressors at base-
line. Progressors showed significant change from 
baseline to time of diagnosis for TAR140 (19±11% vs 
32±16%, p=0.039), but not A1c or average sensor glu-

cose. A greater percentage of progressors had been 
randomized to unblinded CGM, but this did not reach 
significance (82% vs 50%, p=0.13).

Continuous 
data present-
ed as mean 
± SD

Categorical 
data present-
ed as % (N)

Nonpro-
gressors 

at Base-
line 

(n=20)

Progres-
sors 

at Baseline 

(n=11)

p-value

(progres-
sors vs 

nonprogres-
sors)

Progres-
sors at 
Stage 3

(n=11)

*p<0.05 vs 
baseline

Age (years) 12.9 ± 3.7 10.1 ± 4.7 0.076

Male 30% (6) 64% (7) 0.069

First-degree 
relative 20% (4) 73% (8) 0.004

Fasting glucose 
(mg/dL)

[mmol/L]

83 ± 7

[4.6 ± 0.4]

86 ± 12

[4.8 ± 0.7]
0.43

Peak OGTT gluc 
(mg/dL)

[mmol/L]

166 ± 35

[9.2 ± 1.9]

196 ± 62

[10.9 ± 3.5]
0.13

2 hour OGTT gluc 
(mg/dL)

[mmol/L]

abnormal: ≥140 
mg/dL (7.8 
mmol/L) 

116 ± 26

[6.4 ± 1.4]

abnormal: 
25% (5)

169 ± 66

[9.4 ± 3.7]

abnormal: 
73% (8)

0.004

0.021

A1c (%)

[mmol/mol]

abnormal: ≥5.7% 

5.4 ± 0.4

[35 ± 4]

abnormal: 
25% (5)

5.4 ± 0.4

[36 ± 4]

abnormal: 
36% (4)

0.73

0.50

5.6 ± 0.3

TAR140 (CGM 
%time >140 mg/
dL [7.8 mmol/L])

abnormal: ≥10%

10 ± 7

abnormal: 
35% (7)

19 ± 11

abnormal: 
82% (9)

0.013

0.023
32 ± 16*

Average Sensor 
Glucose (mg/dL)

[mmol/L]

113 ± 10

[6.2 ± 0.5]

120 ± 11

[6.7 ± 0.6]
0.066

133 ± 20

[7.4 ± 1.1]

Conclusions:  CGM facilitates early recognition of 
stage 3 T1D before elevation in HbA1c and metabolic 
decompensation. TAR140 appears to differentiate 
progressors similar to 2h OGTT glucose measures. 
CGM may provide a useful tool for identification and 
monitoring of high-risk individuals.
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P-084    |    Optimizing postprandial glycemic 
excursions following high glycemic index meals in 
children and adolescents with type 1 diabetes on 
insulin pump therapy

E. Sherif1, Y. Fereig1, M. Fekry1, Y.I. Elhenawy1

1Pediatric and Adolescent Diabetes Unit (PADU), 
Department of Pediatrics, Faculty of Medicine, Ain 
Shams University, Cairo, Egypt

Introduction:  Optimizing postprandial glycemic 
(PPG) excursions is a core therapeutic target in the 
management of type 1 diabetes (T1D).
Objectives:  Thus, the aim of the current study was 
to assess the efficacy of different insulin delivery 
regimens on optimizing PPG following consumption 
of meals with high glycemic index carbohydrates 
(H-GI(CHO).
Methods:  A randomized cross-over study recruiting 
24 participants (11.7 ± 2.2 years) with T1D; all were on 
continuous subcutaneous insulin infusion (CSII) for at 
least 1 year with a mean HbA1c of 7.2 ± 0.9 % (55.2 ± 
1.3 mmol/mol). 
Participants received the same test meal (CHO (59 g, 
GI=81±6), Protein(6 g), fat(0.5 g)) and were random-
ized to receive 4 different boluses over 4 consecutive 
days. 
The first bolus was a standard bolus (100%) deliv-
ered 10-15 minutes upfront. The second was a stan-
dard bolus (100%) delivered 25-30 minutes upfront. 
The other two boluses were given as super boluses; 
where prandial insulin dose was increased by 50% 
(150%) and 40% (140%) respectively and a tempo-
rary basal of 10 % was set for 2 hours, both boluses 
were delivered 10-15 minutes upfront.
Results: The standard bolus delivered 10-15 minutes 
upfront resulted in an early PPG at 60 and 120 min. 
with mean excursions of 65.7 ± 12.1 and 81.0 ± 26.7 mg/
dl respectively. 
The early PPG (60,120 min.) was successfully con-
trolled by the 3 other tested boluses with a mean glu-
cose excursion less than 30mg/dl (P <0.01). 
The bolus delivered 25-30 minutes upfront and the 
super bolus (140%) resulted in significantly lower 
PPG compared with standard bolus delivered 10-15 
minutes upfront (P < 0.01) with no risk of hypoglyce-
mia. 
Four participants (16.7%) experienced hypoglycemia 
following the super bolus (150%).
Conclusions:  Following the consumption of a H-GI 
CHO, a standard bolus delivered 25-30 minutes up-
front and a super bolus, extra 40 % of insulin added 

to prandial insulin with a temporary basal of 10 % for 
2 hours, were superior in controlling early post pran-
dial glycemic response with no risk of hypoglycemia.

P-085    |    Diabetes technology and insulin 
adverse events in inpatient diabetes care: real life 
experience in a large pediatric tertiary care center

L. Mamilly1, K. Friesner-Gephart2, M. Kamboj1, 
J. Merandi1, A. Thompson2, G. Briggs2, E. Ahrens2, 
M. Sapko2, J. Indyk1

1The Ohio State University/Nationwide Children’s 
Hospital, Pediatric Endocrinology, Columbus, United 
States, 2Nationwide Children’s Hospital, Pediatric 
Endocrinology, Columbus, United States

Introduction: Diabetes management has significant-
ly evolved with the advent of continuous glucose 
monitoring (CGM) and continuous subcutaneous in-
sulin infusion (CSII) technologies. These devices can 
improve glycemic control and quality of life and re-
duce hypoglycemia risk. Despite limited regulatory 
approval for inpatient diabetes technology use, indi-
viduals with diabetes prefer to continue their home 
devices during inpatient hospitalizations.
Objectives: We report our efforts and experience in 
building a safe mechanism for continued diabetes 
technology use in a large tertiary care pediatric cen-
ter.
Methods:  Institutional policies were revised to allow 
appropriate supervised inpatient use of home CGM 
and CSII in 2021. We created patient consent forms, 
electronic medical record order sets, nursing docu-
mentation flow sheets, education modules and com-
munication platforms to utilize technology safely. In-
patient CSII and CGM use, and insulin adverse drug 
event (ADE) data was collected and analyzed by our 
Insulin ADE quality improvement team.
Results: Between July-2021 and February-2023, di-
abetes inpatient service cared for 589 unique hos-
pitalizations. Inpatient CGM orders were utilized in 
120 and CSII orders in 86 hospitalizations. Orders for 
CGM and CSII were captured in 64 hospitalizations, 
with 35 for closed loop CSII. 
Overall, insulin ADEs did not increase between 
2019/2020 (6.499 and 6.108 ADE/1000 insulin dos-
es, respectively) and 2021/2022 (7.532 and 5.439 
ADEs/1000 insulin doses, respectively). The rate of 
encounters with reported hypoglycemia or severe 
hyperglycemia did not differ with technology use 
(table).
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Diabetes 
hospitalizations 
in 2021 and 2022

Total 
Hospital 

Days

Encounters 
with severe 

hypoglycemia

Encounters 
with severe 

hyperglycemia

CGM with or 
without pump (N 

121)
1286 38.8% 54.5%

Pump only 

(N 24)
372 50% 54.1%

No technology

(N 444)
5852 41.7% 50%

Conclusions: Our real-life experience demonstrated 
that diabetes technology use in hospitalized pediat-
ric patients may be done safely. We did not see an 
increase in insulin ADEs, nor in severe hyperglyce-
mia or hypoglycemia. With the rapid evolution and 
adoption of diabetes technologies, it is crucial for 
inpatient technology use to be evaluated for optimal 
patient safety and experience.

 
P-086    |    A comparison of second generation 
isCGM to selfmonitoring of blood glucose in children 
with type 1 diabetes and suboptimal glycaemic 
control: a 12week randomised controlled trial

C. Jefferies1, A. Boucsein2, B. Wheeler3, S. Styles4, 
H. Crockett5, E. Wiltshire6, A. Lala7, V. Cunningham8, 
M. De Lange9, A. Serlachius10, M. de Bock11

1Starship Children’s Health Te Whatu Ora, Paediatric 
Endocrinology, Auckland, New Zealand, 2University 
of Otago, Department of Women’s and Children’s 
Health,, Dunedin, New Zealand, 3University of 
Otago, Department of Paediatrics, Dunedin, New 
Zealand, 4University of Otago, Department of 
Human Nutrition, Dunedin, New Zealand, 5University 
of Waikato, Te Huataki Waiora School of Health, 
Hamilton, New Zealand, 6University of Otago, 
Department of Paediatrics, Wellington, New 
Zealand, 7Hauroa a toi Bay of Plenty, Tauranga, 
New Zealand, 8Te Tai Tokerau, We Whatu Ora, Child 
Health Services, Whangarei, New Zealand, 9Pacific 
Edge Ltd, Centre for Innovation, Dunedin, New 
Zealand, 10University of Auckland, Psychological 
Medicine, Auckland, New Zealand, 11University of 
Otago, Department of Paediatrics- Christchurch, 
Christchurch, New Zealand

Introduction:  This study compared second-gen-
eration intermittently scanned glucose monitoring 
(isCGM) system (Abbott Diabetes Care, Witney, U.K.) 

to self-monitoring of blood glucose in children (4-13 
years inclusive) with type 1 diabetes and sub-optimal 
glycaemic control (HbA1c 58–110 mmol/mol).
Objectives: The primary outcome was the difference 
in glycaemic control (HbA1c) between groups at 12 
weeks.
Methods: This open-label randomised controlled tri-
al enrolled children from 5 New Zealand centres. Fol-
lowing 2 weeks of blinded sensor wear, children were 
randomised 1:1 to control or intervention arms. 
The intervention was second generation isCGM, the 
control group was self-monitored blood glucose. 
Pre-specified secondary outcomes included change 
in glucose monitoring frequency, standard glucose 
metrics and psychosocial outcomes. Trial registra-
tion February 2020 (ACTRN12620000190909p).
Results: At baseline there were 100 participants, 25% 
Māori, 22% Pasifika, 53% NZ European, mean age 
(SD) 10.9 (2.3) years, 41% males, duration diabetes 4.2 
(2.9) years, mean Hba1c 75.1 (13.6) mmol/mol with 83% 
on injections and 16% insulin pump; no difference in 
any baseline measure between groups. 
51 participants were randomised to control and 49 
to intervention. 91 participants completed the trial: 
there was no difference in Hba1c between groups at 
12 weeks:74.7 (12.8) vs. 76.1 (14.8) mmol/l; p = 0.3), delta 
difference 0.23 (0.21, 0.67 CI); p = 0.3). There was both 
an increase in testing frequency with isCGM (delta 
+4.89 (2.97, 6.81; p <0.001) and a reduction in % time 
below target (<4mmol/l) difference -6.4 (-10.6, -4.2; p 
<0.001).
Conclusions: This is the first trial of second-genera-
tion isCGM in children to date, and showed no over-
all improvement in Hba1c, but a reduction in time in 
hypoglycaemia in children with sub-optimal control 
aged 4-13 years was seen. 
Wider access to isCGM alone may not improve di-
abetes control but may provide clinically important 
reductions in hypoglycaemia risk.
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P-087    |    Impact of diabetes and device 
satisfaction in children with type 1 diabetes using 
non-automated and automated insulin delivery 
systems. Real-world data from a multicenter study 
in Italy

V. Tiberi1, R. Gesuita2, M. Marino1, C. Arnaldi3, 
G.P. Bracciolini4, R. Franceschi5, F. Gallo6, V. Graziani7, 
C. Mameli8, M. Marigliano9, N. Minuto10, S. Monti11, 
E. Mozzillo12, F. Pascarella13, B. Predieri14, I. Rabbone15, 
R. Schiaffini16, D. Tinti17, S. Toni18, V. Cherubini1

1G. Salesi Hospital - Azienda Ospedaliero 
Universitaria delle Marche, Department of Women’s 
and Children’s Health, Ancona, Italy, 2Polytechnic 
University of Marche, Center of Epidemiology, 
Biostatistics, and Medical Information Technology, 
Ancona, Italy, 3UOS Diabetologia Pediatrica; 
ASL Viterbo, Viterbo, Italy, 4Pediatric Hospital, 
SS Antonio and Biagio and Cesare Arrigo, 
Alessandria, Italy, 5S. Chiara General Hospital, 
Pediatric Department, Trento, Italy, 6”Antonio 
Perrino” Hospital, Brindisi, Italy, 7Santa Maria Delle 
Croci Hospital, Department of Pediatrics, Ravenna, 
Italy, 8Vittore Buzzi Children’s Hospital, Department 
of Pediatrics, Milano, Italy, 9Pediatric Diabetes 
and Metabolic Disorders Unit, Verona, Italy, 
10IRCCS Istituto “Giannina Gaslini”, Department of 
Pediatrics, Genova, Italy, 11Department of Pediatrics, 
Cesena, Italy, 12Federico II University of Naples, 
Department of Translational Medical Science, 
Naples, Italy, 13Sant’Anna e San Sebastiano 
Hospital, Pediatric Endocrinology Unit, Caserta, 
Italy, 14University of Modena and Reggio Emilia, 
Department of Medical and Surgical Sciences of 
the Mother, Modena, Italy, 15University of Piemonte 
Orientale, Department of Health Sciences, Novara, 
Italy, 16“Bambino Gesù” Children’s Hospital, 
Diabetology and Growth Disorders Unit, Rome, Italy, 
17Azienda Ospedaliero Universitaria Turin, Pediatric 
Diabetology Unit, Turin, Italy, 18Meyer University 
Children’s Hospital, Diabetology Unit, Florence, Italy

Introduction: New technological devices are increas-
ingly used in the management of children with type 1 
diabetes (T1D). The use of advanced technology has 
a considerable impact on the lives of people with di-
abetes. 
The Diabetes Impact and Device Satisfaction (DIDS) 
is a simple but effective tool for identifying the satis-
faction of the device used and the impact of diabe-
tes in affected people. It has recently been validated 
in the Italian pediatric population.

Objectives:  The aim of this multicentre, cross-sec-
tional Italian study was to evaluate health-related 
quality of life and metabolic control in children using 
automated insulin delivery (AID) and non-AID sys-
tems in daily life.
Methods: Children diagnosed with T1D for more than 
six months, younger than 18 years, using non-AID 
(MDI + SMBG, MDI + CGM and SAP) and AID (PLGM, 
HCL, AHCL) systems were recruited consecutively 
during the visits at 17 centres for paediatric diabetes 
nationwide between 2021 and 2022. Clinical data, 
CGM metrics, and DIDS scores were obtained. Con-
tinuous variables were summarized using quartiles 
and comparisons between groups were evaluated 
using the Wilcoxon rank-sum test.
Results: Overall, 1013 subjects for this analysis, 48% 
girls, 32% treated with AID system.All CGM-based 
metrics were associated with better glycaemic con-
trol when using AID compared with non-AID systems, 
except for TBR (BG<54 mg/dL) which was extremely 
low in both groups. Quality of life was significantly 
better in AID-treated adolescents, with significantly 
higher treatment satisfaction and significantly low-
er diabetes burden than in non-AID-treated adoles-
cents.

Conclusions: Use of AID systems on a large, unselect-
ed population of children with T1D has been associ-
ated with achievement of CGM-based goals in over 
50% of children with T1D. Additionally, AID systems 
showed better results with the DIDS scale on treat-
ment satisfaction and the impact of diabetes.
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P-157    |    Cross-sectional analysis of glycaemic 
outcomes in youth with type 1 diabetes on 
continuous glucose monitoring in a state-wide 
diabetes service

R. James1,2, G. Smith2, K. Irwine1, T. Jones1,2,3, 
C. Taplin1,2, K. Ellis1, M. Abraham1,2,3, E. Davis1,2,3

1Department of Endocrinology and Diabetes, 
Perth Children’s Hospital, Perth, Australia, 
2Children’s Diabetes Centre, Telethon Kids 
Institute, The University of Western Australia, 
Perth, Australia, 3Division of Paediatrics, within 
the Medical School, The University of Western 
Australia, Perth, Australia

Introduction:  Universal funding of continuous glu-
cose monitoring (CGM) in Australia provides an op-
portunity to analyse real-world glycaemic outcomes.
Objectives:  The aim of this study was to evaluate 
glycaemic outcomes from CGM data in a popula-
tion-based cohort of youth with type 1 diabetes (T1D).
Methods: A cross-sectional analysis of CGM metrics 
in youth on CGM was carried out at Perth Children’s 
Hospital between August and September 2022; 
which was approximately 6 months after initial com-
mercial availability of advanced hybrid closed loop 
(HCL) systems. Patient data was included where 
wear time was >70% for at least 14 days. Those on 
flash or intermittently scanned glucose monitoring 
were excluded. Metrics analysed were Time in Range 
(TIR 3.9-10.0 mmol/L), Time in Tight Range (TITR 3.9 
to 7.8 mmol/L), Time Below Range (TBR <3.9, <3.0 
mmol/L), Time Above Range (TAR >10.0 mmol/L) and 
Glucose Management Indicator (GMI).
Results: 726 youth (52% male, mean±SD age of 12.0 
± 3.8 years and mean±SD diabetes duration of 4.3 ± 
3.3 years) met criteria for analysis. Overall mean±SD 
TIR was 58.7 ± 17.3%, TITR was 37.7± 26.9%, and TAR 
was 38.8 ± 18.4%. Median(IQR) TBR < 3.9 mmol/L was 
1.69 (2.6) % and TBR < 3.0 mmol/L was 0.2 (0.7) %. 
Mean±SD GMI was 7.5 ± 3.3%.
Table 1 provides CGM metrics based on age, diabe-
tes duration and insulin regimen. Both age and dia-
betes duration were associated with TIR and TITR (p 
< 0.05).
Insulin regimen was available in 604 youth and was 
associated with glycaemic control (p < 0.05); with 
HCL users spending 67% time in range compared 
to 57 % and 58% in children on multiple daily injec-
tions(MDI) and sensor augmented pump(SAP). Of 
HCL users, 44.2% met the 70% TIR benchmark and 
most met benchmarks for TBR < 3.9 mmol/L (86%) 

and TBR < 3.0 mmol/L (85%). Those not on HCL met 
the TIR benchmark infrequently with 23% of SAP us-
ers and 27% on MDI achieving TIR > 70%.

Demographics
Sample 

size 
(n)

% TIR 

(Mean 
±SD)

% TITR 

(Mean 
± SD)

% TBR 
<3.9 

mmol/L 

(Median 
(IQR))

% TBR 
<3.0 

mmol/L

(Median 
(IQR))

GMI 

(Mean 
±SD)

Age

< 5 years 38 55.9 ± 
17.8

36.4 ± 
16.8 2.7(1.5) 0.4(1.1) 7.5 ± 4.2

5 - 11.9 
years 298 61.3 ± 

16.2
40.7 ± 
14.5 2.2(2.8) 0.3(0.6) 7.3 ± 4.2

> 12 
years 390 56.8 ± 

17.9
36.2 ± 
15.1 1.2(2.4) 0.2(0.6) 7.6 ± 4.1

Duration 
of diabe-

tes

<1 year 88 66.3 ± 
17.6

44.3 ± 
17.9 1.4(1.8) 0.1(0.4) 7.2 ± 4.0

1-4.9 
years 389 58.2 ± 

16.6
37.6 ± 
14.4 1.8(2.7) 0.3(0.7) 7.5 ± 4.1

>5 years 249 56.6 ± 
17.7

36.5 ± 
14.8 1.7(2.7) 0.3(0.7) 7.6 ± 4.3

Insulin 
regimen*

HCL 163 66.7 ± 
12.4

44.9 ± 
11.8 1.6(2.2) 0.2 (0.5) 7.2 ± 3.9

Sensor 
augment-
ed pump

219 58.3 ± 
16.8

37.4 ± 
14.6 1.9(2.7) 0.3(0.7) 7.5 ± 4.3

Multiple 
daily 

injection 
regimen

222 56.8 ± 
18.7

36.3 ± 
16.1 1.7(2.8) 0.3(0.7) 7.5 ± 4.2

Table 1: Cross sectional CGM metrics based on 
clinical variables. *Insulin regimen, n= 604

Conclusions:  In this state-wide cohort, glycaemic 
outcomes as measured by CGM are suboptimal with 
mean TIR below the consensus goal. Increased use 
of HCL and efforts to maintain improved TIR after the 
newly diagnosed period may improve outcomes.
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P-158    |    Youth from all socioeconomic 
backgrounds demonstrate glycaemic benefit from 
diabetes technology: a cross-sectional analysis

K. Lomax1,2, C. Taplin1,2,3, M. Abraham1,2,3, G. Smith2, 
A. Haynes2, E. Zomer4, K. Ellis1, H. Clapin2, S. Zoungas4, 
A. Jenkins5,6, J. Harrington7,8, M. de Bock9, T. Jones1,2,3, 
E. Davis1,2,3

1Department of Endocrinology and Diabetes, Perth 
Children’s Hospital, Perth, Australia, 2Children’s 
Diabetes Centre, Telethon Kids Institute, Perth, 
Australia, 3Division of Paediatrics within the Medical 
School, The University of Western Australia, Perth, 
Australia, 4School of Public Health and Preventive 
Medicine, Monash University, Melbourne, Australia, 
5Baker Heart and Diabetes Institute, Melbourne, 
Australia, 6NHMRC Clinical Trials Centre, The 
University of Sydney, Sydney, Australia, 7Division 
of Endocrinology, Women’s and Children’s Health 
Network, Adelaide, Australia, 8Faculty of Health 
and Medical Sciences, The University of Adelaide, 
Adelaide, Australia, 9Department of Paediatrics, 
University of Otago, Christchurch, New Zealand

Introduction: Continuous glucose monitoring (CGM) 
and insulin pumps improve glycaemic outcomes in 
type 1 diabetes (T1D), but the impact of technology 
across socioeconomic groups remains unexplored.
Objectives: This analysis investigated whether tech-
nology use was associated with improved glycaemic 
outcomes across the socioeconomic spectrum.
Methods:  Cross-sectional HbA1c data from youth 
with T1D (<18 years, duration >6 months) in the Aus-
tralian national registry (ADDN) on 30th June 2022 
was analysed. The most recent residential postcode 
was used to assign socioeconomic status (SES) 
based on The Index of Relative Socio-economic 
Disadvantage (IRSD), an area-based measure of 
SES delineated from census data. Linear regression 
models with adjustment for age, diabetes duration 
and location within Australia were conducted to de-
termine associations between IRSD quintile, HbA1c, 
and treatment regimen.
Results: Of the 2821 youth with T1D, mean (SD) age 
was 12.4 (3.6) years, mean T1D duration was 5.1 (3.6) 
years, 50.4% were female and mean HbA1c was 8.1 
(1.6) %/65 (17.5) mmol/mol. IRSD quintile was inde-
pendently associated with HbA1c (p<0.001). CGM 
(n=649), pump (n=449) and use of both devices 
(n=1025), were associated with lower mean HbA1c 
across all IRSD quintiles (p<0.001). Associations re-
mained following adjustment. 

Unadjusted mean HbA1c (with 95% confidence in-
terval) for each treatment category by IRSD quintile 
are presented in the figure. There was no significant 
interaction between IRSD quintile and technology 
use on HbA1c (p=0.624). Compared to insulin injec-
tions only, HbA1c was 0.45% lower ([0.66, 0.25] 95% 
CI) for those utilising pump, 0.70% lower ([0.87, 0.53]) 
for those utilising CGM and 1.24% lower ([1.41, 1.08]) 
for those utilising both devices.

Conclusions:  HbA1c was lower across each SES 
quintile with technology use. Youth with T1D from all 
socioeconomic backgrounds benefit from diabetes 
technologies, highlighting the need to address barri-
ers to accessing technology.

 
P-159    |    Successful integration of Insulin Pump 
therapy in the home land of Snowdonia, North 
Wales, UK- Our experiences with advanced 
diabetes technology

A. Gangadharan1, C. Jalil1, P. Nallappan1, C. Tomos1, 
C. Bowness1, L. Rafiq1, R. Cordingley1

1Ysbyty Gwynedd, Betsi Cadwaladr University 
Health Board, Paediatric diabetes, Bangor, United 
Kingdom

Introduction:  Advances in diabetes technology has 
changed the outlook of diabetes management. It 
offers greater flexibility for users and easier access 
of diabetes information by health care professionals 
for timely interventions. The National Paediatric Dia-
betes Audit (NPDA) outcomes from England&Wales 
highlights inequalities in accessing technology due 
to geography or ethnicity. 
There is an urgency to eliminate these barriers to im-
prove outcomes for children and young people (CYP) 
with T1D.
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Objectives: To understand and analyse the practices 
of our local paediatric diabetes services in support-
ing CYP living in mountainous and rural North Wales 
from accessing advanced diabetes technologies.
Methods: A retrospective analysis was carried out on 
all CYP with diabetes managed at Bangor hospital, 
North Wales during 2022-23. The primary focus was 
on the outcomes of insulin pump users. Data was 
collected from online database.
We studied the demographic data (age, duration of 
F/U, BMI SDS) and analysed HbA1c and glycaemic 
parameters (TIR, TBR, TAR) from the latest clinic ap-
pointment. A subgroup analysis was carried out on 
HCL users. We compared mean and range.
Results:  Total of 97 patients of which 95 were T1D. 
CGM was used by 83/95 (87%) [Dexcom- 80, Li-
bre-3]. 50/95 [53%] CYP were using MDI. Rest of the 
45/95 [47%] were on insulin pump of which 17 were 
on HCL (4 unlicensed). 
Our mean HbA1c for entire cohort was 61 mmol/mol.

All pump  
patients

HCL users 
(LOOP)

Non HCL  
users

Age at diagnosis 6.1 (1-13.6) 5.5 (1.5 - 13.6) 6.4 (1 -11.8)

Age at last follow up 11.7 (2-18.3) 11.5  
(2.6 - 15.8) 11.8 (2- 18.3)

Duration of Diabetes 5.6 (1-12.6) 6  
(1.1 - 12.6)

5.4  
(1 – 12.4)

Total (M)  
[% of total] 45 (M-21) 17 (M-8)  

[38%]
28 (M-13)  

[62%]

BMI SDS 0.00  
(-1.44 to +2.22)

0.09  
(-1.11 to + 1.82)

0.00  
(-1.33 to +2.49)

HbA1c (mmol/mol) 52 (31 -78) 52.1 (39 - 71) 51.9 (31 – 78)

Time in range, TIR  
(4-10 mmol/l) 59 (28 – 85) 64 (43 – 78) 56 (28 - 85)

Time below Range,  
TBR (<4 mmol/l) 3.5 (0 – 10) 2.3 (0 - 6) 4.2 (0 – 10)

Time Above Range,  
TAR (>10mmol/l) 37 (11 – 72) 34 (19- 51) 39 (11- 72)

Outcomes:
1. 	Both HCL & non-loop users achieved similar 

HbA1c.
2. HCL users achieved improved glycaemic targets 

compared to non-loop users but it did not trans-
late to a better HbA1c.

3. Differences in technology did not affect BMI SDS 
adversely.

Limitations:
1. 	Small numbers in HCL group and cross sectional 

study.

Conclusions: 
1. 	Better outcomes are achievable with advanced 

diabetes technology in a rural population.
2. Effective access of patient data using remote 

technology helps in timely interventions.
3. Reported improved quality of life for CYP and 

families.

 
P-160    |    The impact of public policy on equitable 
access to technology for children and youth living 
with type 1 diabetes

C. Leach1, J. Bone2, A. Addala3, S. Amed1

1University of British Columbia, Pediatrics, 
Vancouver, Canada, 2BC Children’s Hospital 
Research Institute, Vancouver, Canada, 3Stanford 
University, San Francisco, United States

Introduction: In June 2021, the Canadian province of 
British Columbia’s (BC) public health insurance ex-
panded coverage to include a continuous glucose 
monitor (CGM) for people living with type 1 diabetes 
(T1D).
Objectives: We assessed uptake of CGM technology 
across levels of social deprivation both prior to and 
following this policy change.
Methods: This retrospective cohort study used data 
from a clinical registry that contains demographic 
and clinical data for T1D patients seen at diabetes 
clinic in a tertiary level children’s hospital. Eligible pa-
tients were: 0-18 yrs, had T1D, and had at least one 
observation from June 2020 to June 2022. 
We used the Canadian Index of Multiple Depriva-
tion to define degree of social deprivation (1=least 
deprived, 5=most deprived) on dimensions of resi-
dential instability (RI), economic dependency (ED), 
ethnocultural composition (EC) and situational vul-
nerability (SV). 
For each dimension, we used generalized additive 
models with random effects for repeat measures to 
contrast observed and (based on pre-policy trends) 
expected CGM use before and after the policy 
change within levels of deprivation.
Results: Figure 1 shows pre- and post- trends in CGM 
use by quintile for each area of deprivation. 477 
patients were included with 433 and 437 providing 
data before and after the policy change, respec-
tively. The most common quintiles for RI, ED, EC and 
SV were 2, 1, 5 and 1, respectively. Those in the least 
deprived quintiles had higher rates of sensor use 
both before and after the policy change. For both ED 
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and SV, sensor use was declining in the year prior 
to the policy change in the most deprived quintiles 
but increased sharply after coverage. For Residen-
tial Instability and Ethnocultural Composition, a clear 
trend did not emerge. 

Conclusions: Public coverage of CGM was correlated 
with increased uptake amongst the most economi-
cally vulnerable individuals confirming that govern-
ment policy has had a positive impact on access to 
diabetes technology.

 
P-161    |    Effect on metabolic control, structure of 
CNS studied by MRI and neuropsycologic tests in a 
cohort of very young diabetic children treated by 
MDI or CSII from onset of type 1 diabetes: a follow 
up of 10 years

R. Bonfanti1, V. Castorani1, V. Favalli1, D. Pavani1, 
G. Grimaldi1, E. Morotti1, F. Sandullo1, F. Scialabba1, 
F. Arrigoni1, B. Dionisi1, R. Foglino1, C. Morosini1, 
G. Olivieri1, G. Frontino1, A. Rigamonti1, P. della rosa2, 
C. Baldoli2, S. Pontesilli2, A. Falini2, G. Barera1

1IRCCS Ospedale San Raffaele and Vita Salute 
University, Pediatrics, Milan, Italy, 2IRCCS Ospedale 
San Raffaele, Neuroradiology Unit, Milan, Italy

Introduction: The metabolic control and particulary 
the exposition to hyperglicamia may show import-
ant consequences on the development of CNS par-
ticularly in young children from onset of type 1 dia-
betes

Objectives:  This study aimed to evaluate the im-
pact of technology-intensive therapy, compared to 
conventional treatment, on metabolic control, alter-
ations in brain morphology, and neuropsychological 
domains in very young children with T1D.
Methods:  Metabolic analysis with a 10-year fol-
low-up, neuropsychological and neuroradiological 
analyses were conducted on a pediatric cohort of 24 
individuals, including 16 diagnosed with T1D before 
the age of 6 (8 treated with CSII and rtCGM and 8 
treated with MDI and isCGM or rtCGM) and 8 healthy 
age-matched controls. The neuroradiological anal-
ysis included an MRI of the CNS with DTI acquisition. 
A two-tailed T-test was used in Randomise to test 
the differences in FA, corrected for multiple com-
parisons. Neuropsychological analysis included the 
WISC-IV scale, the NEPSY-II battery, and the PedsQL 
questionnaire.
Results:  The implementation of intensive techno-
logical treatment in diabetic children, compared to 
conventional therapy, resulted in significantly lower 
Hba1c values (p<0.05), with a 30% reduction in expo-
sure to hyperglycemia without an increase in acute 
complications. 
Neuroradiological examination showed a significant 
increase in white matter FA in diabetic patients treat-
ed with CSII compared to patients on MDI therapy, 
observed mainly bilaterally in the thalamic radiation 
posterior, optic radiation, right superior longitudinal 
fasciculus, and left external capsule. 
The neuropsychological evaluation found that the 
patients treated with CSII had qualitatively higher 
scores than the MDI group, (p0,05 Utest)
Conclusions:  This study provides evidence that in-
tensive technological treatment can improve meta-
bolic control and preserve white matter integrity in 
children with diabetes in a particularly delicate stage 
of their CNS development.
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P-162    |    The influence of treatment on glycemic 
control and discordance between laboratory 
glycated hemoglobin and glucose management 
indicator in children and adolescents with type 1 
diabetes

S. Vandelli1, F. Candia2, P. Bruzzi2, U. Cattini2, 
A. Insalaco1, L. Lucaccioni2, S.F Madeo2, L. Iughetti2,1, 
B. Predieri2,1

1University of Modena and Reggio Emilia, 
Department of Medical and Surgical Sciences 
for Mothers, Children and Adults - Post-Graduate 
School of Pediatrics, Modena, Italy, 2University of 
Modena and Reggio Emilia, Department of Medical 
and Surgical Sciences of the Mother, Children and 
Adults - Pediatric Unit, Modena, Italy

Introduction:  The use of continuous glucose mon-
itor (CGM) and insulin pump (CSII) increased during 
the last years in children and adolescents with type 
1 diabetes (T1D). The glucose management indicator 
(GMI) is a useful metric for the clinical management 
of patients.
Objectives:  To evaluate glycemic control, A1c-GMI 
discordance and its potential predictor factors in 
young people with T1D according to different CGM 
and insulin treatment.
Methods: Data on age, T1D time disease, BMI z-score, 
and laboratory A1c were recorded during the annual 
routine outpatients visits in patients using CGM by 
at least 3 months. Ambulatory glucose profile data 
were collected (14-days period preceding the visit) 
and difference between A1c and GMI was calculated.
Results: One hundred and eighty children and ado-
lescents with T1D (56% male; age 14.2 yrs; T1D dura-
tion 5.33 yrs) were enrolled and divided in: 95 on rtC-
GM+MDI (Group A), 47 on rtCGM+CSII (Group B; 21.3% 
nonautomated CSII), and 38 on isCGM+MDI (Group 
C). 
Groups were comparable for age and BMI z-score, 
but not for T1D duration (3.4 vs 7.5 vs 6.0 years; χ2=17, 
p<0.001). Laboratory A1c (7.3 vs 6.7 vs 8.1%; χ2=21.8, 
p<0.0001), GMI (7.7 vs 7.1 vs 7.9%; χ2=28.7, p<0.0001), 
and A1c-GMI discordance (-0.60 vs -0.40 vs -0.15%; 
χ2=8.4, p=0.015) values were significantly different 
between groups. GMI was higher than A1c in groups 
A (p<0.0001) and B (p=0.002). Differences were also 
found in TIR (χ2=37.2, p<0.001), CV (χ2=16.6, p<0.001), 
and %time CGM active (χ2=13.6, p=0.001). 
Multiple regression analysis found that %time CGM 
active (β=-0.40; p<0.0001) was a predictor factor of 
the A1c-GMI discordance in Group A.

Conclusions:  Despite the longer T1D duration, pa-
tients treated with CSII associated with rtCGM have 
a better glycemic control than MDI treated ones. In an 
era where telemedicine has been implemented for 
the care of patients with T1D, A1c-GMI discordance 
should be interpreted cautiously in clinical practice, 
mainly in rtCGM+MDI users where the %time CGM 
active is a significant predictor factor.

 
P-163    |    Reduction of time spent in 
hypoglycemia through real-time CGM with 
predictive alarms in adolescents with type 1 
diabetes

M. Marigliano1, C. Piona1, V. Mancioppi1, 
A. Maguolo1, A. Morandi1, C. Maffeis1

1University of Verona, Pediatric Diabetes and 
Metabolic Disorders Unit. Department of Surgery, 
Dentistry, Gynecology and Pediatrics, Verona, 
Italy

Introduction: Hypoglycemic events are linked to mi-
crovascular and macrovascular complications in 
subjects with Type 1 Diabetes (T1D).
Objectives: The study aimed to evaluate the effica-
cy of real-time continuous glucose monitoring (RT-
CGM) with predictive alarm (PA) technology in reduc-
ing the time spent below the range (%TBR <70 mg/dl) 
in a group of adolescents with Type 1 Diabetes (T1D) 
treated with multiple daily insulin injections (MDI).
Methods: This is a crossover, monocentric and ran-
domized study. Twenty patients with T1D were en-
rolled (M 50%, mean age 15.4 ±1.4 years old) all using 
RT-CGM. RT-CGM was used with Alarm on Thresh-
old (AOT) or Predictive Alarm (PA) for hypoglycemia. 
Patients were randomized to PA/AOT or AOT/PA 
groups spending two weeks in every single interven-
tion arm. AOT for hypoglycemia was set at 70 mg/dl 
and the PA alarm for hypoglycemia was set 20 min-
utes before the threshold. 
The statistical analysis was conducted using a linear 
mixed-model analysis with %TBR as the dependent 
variable, the treatment group (PA or AOT) as a factor, 
and the participant as a random factor.
Results:  Patients using PA for hypoglycemia spent 
less time in severe hypoglycemia (%TBR <54 mg/dl; 
0.32±0.3 vs 0.92±0.84; p<0.02) and in hypoglycemia 
(%TBR <70 mg/dl; 1.67±1.06 vs 2.90±2.05; p<0.02), with 
better Glycemia Risk Index (GRI, 51.3±11.0 vs 61.6±12.6; 
p<0.01) (Figure) 
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1).

Conclusions:  The use of RT-CGM with PA technol-
ogy reduce time spent in hypoglycemia in patients 
treated with MDI improving their quality of glucose 
control.

 
P-251    |    Preliminary outcomes of an inpatient 
pediatric CGM pilot program

L. Galifi1

1Children’s Specialized Hospital, Medical, New 
Brunswick, United States

Introduction:  Management of diabetes in children, 
adolescents, and young adults is complex, warrant-
ing frequent monitoring and review of health data. 
Robust literature exists demonstrating clinical value 
of CGMs in diabetes management; however, access 
to CGMs may be a barrier to achieving desired clini-
cal outcomes.
Objectives: Review preliminary outcomes of an inpa-
tient CGM pilot program, targeting pediatric partici-
pants admitted to a four-week Chronic Illness Man-
agement Program at Children’s Specialized Hospital, 
between January-December, 2022.
Methods:  Personal CGM devices were procured 
through the pharmacy department and/or external 
vendors with grant funding. Appropriate program 
participants were identified and offered personal 
CGM devices to be worn during admission. 
Education was provided to participants and families 
regarding personal CGM use, including how to use 
CGM, how to interpret and share data, and how to 
obtain CGM for home use after discharge. Data from 
patients utilizing a CGM device during 2022 admis-
sions is actively being analyzed.
Results: Out of 24 program participants in 2022 with 
diabetes, 18 (75%) used CGMs during admission. The 
6 (25%) participants not using CGMs were not ap-
propriate or were not interested in using a CGM. More 
than half (56%) of participants using CGMs gained 
access to the device through the pilot program; the 

other users had obtained devices through insurance 
prior to admission. Notably, participants who used 
CGM demonstrated a greater reduction in A1C from 
admission to discharge (-2.26% change), versus pa-
tients who did not use CGM (-0.15% change). 
These results are statistically significant at a .01 level, 
as evidenced by an independent samples t-test.
Conclusions:  Initial analysis highlights outcomes 
such as access to CGM, impact on diabetes man-
agement, and successes and challenges of program 
implementation. 
Ongoing analysis aims to explore improving access 
to life-changing diabetes technologies on a larger 
scale and leveraging outcomes to support contin-
ued programming.

 
P-265    |    Evaluating the effectiveness of tandem 
t:slim X2 insulin pump (Hybrid closed loop ) In 
managing type1 diabetes in CYP: an audit

F. Mohamed Haniffa1, P. de Silva1, M. Daar1, 
S. Karandhikar1

1University Hospital Birmingham, Paediatric 
Department, Birmingham, United Kingdom

Introduction: The technologies have advanced dra-
matically in recent years to integrate with continuous 
glucose monitors (CGM) and incorporate control al-
gorithms. This enables insulin delivery in response to 
continuous glucose information to improve overall 
glycemic control. T-slim pump is one of the HCL in-
sulin pump available in the market since 2020.
The pump’s precise dosing system (Basal IQ and 
Control IQ) allows for more accurate delivery of in-
sulin, reducing the risk of hyperglycaemia and hypo-
glycaemia. Intensive glycemic control reduces risk of 
micro vascular complications and reduces cardio-
vascular complications.
Objectives:  To evaluate the effectiveness of hybrid 
closed loop system in managing type 1 Diabetes in 
children and young people.
Methods:  Retrospective Audit of 26 patients with 
Type1 Diabetes who were commenced on T-Slim 
pump between July 2020 to July 2022 in a single 
Diabetes Unit. Records were difficult to find in 2 pa-
tients and 2 patients decided not to continue the use 
of the pump after trial period. We collected data on 
(Average age, ethnicity, Pre and post pump -HbA1c 
and Time in Range and at 3 and 6 months, Number 
of hospital admission pre and post T slim pump). P 
value was calculated by using paired t test.
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Results: 
Median age: 7.3yrs .
Median HbA1c (Pre pump): 62mmol (7.8%)
Median Time in Range (Pre pump): 55%.
Median HbA1c at 3 months: 55mmol (7.2%)
Median Time in range at 3 months: 65.6%.
Median HbA1c at 6 months: 55mmol (7.2%)
Median Time in range at 6 months: 66.2%.
There was a significant improvement in Hba1c with 
p=0.0020 and 0.0017 respectively at 3 and 6 months 
post starting the pump.
There was a significant improvement in time in range 
at 3 and 6 months with p value 0.0015 and 0.00024 
respectively.4.1% hospital related admission due to 
pump failure.

Conclusions:  T slim pump supports CYP with type1 
diabetes to gain better glycemic control by sig-
nificantly improved median HbA1c by 7mmol at 3 
months. It also helped improve time in range to 66.2% 
at 6 months.

 
P-272    |    Glycemic outcomes and satisfaction 
with the use of patch pump in India

J. Kesavadev1, G. Krishnan1, A. Basanth1, 
A. Shankar1, S. Jothydev1, V.N Shah2

1Jothydev’s Diabetes Research Centre, 
Diabetology, Trivandrum, India, 2Barbara Davis 
Center for Diabetes, Diabetology, Colorado, 
United States

Introduction: Patch pump is currently not available in 
India. However, the T1D community is eagerly waiting 
for this user-friendly option.
A patch pump with automated insulin delivery (AID) 
system for managing type 1 diabetes includes a 
pump, a real-time continuous glucose monitor, and 
a proprietary mobile application. Customizable glu-
cose targets between 110-150 mg/dL are available.

Objectives:  In this study, we report on the glycemic 
outcomes and user experiences of this system as 
used by three patients with T1D living in India who 
obtained the system from the US.
Methods: We analyzed data from the proprietary app 
and CGM app in three users with T1D (all females; 
age: 7.0±3.6 years; duration of diabetes: 4.6±3.2 
years). Changes in time in range (TIR; 70-180 mg/dL), 
time below range (TBR<70 mg/dL), and time above 
range (TAR>180 mg/dL) were calculated before and 
after 6 months of AID system use. User experience 
was collected using structured and semi-structured 
surveys. Qualitative data from the surveys were an-
alyzed to identify themes related to user experience.
Results: Compared to baseline, %TAR and TBR de-
creased by 6.3% and 4.3% (P<0.001) respectively. 
Mean %T1R increased from 79.6±5.6% to 88.0±6.1% 
(P < 0.001). The mean total daily insulin dose de-
creased by 9 units/day (p<0.001). HbA1c decreased 
significantly from 8.2±0.3% at baseline to 6.4±0.3% 
(p<0.001) when on AID. The AID system was well-re-
ceived and users appreciated the lack of calibration 
with the CGM, the flexibility provided by the absence 
of tubing and ease of changing the infusion set (less 
than 5 minutes). The users reported bare minimum 
manual interventions and negligible hypoglycemic 
episodes. However, one of the users experienced 
issues with the pump peeling off. One previously on 
tethered pump reported significant improvements in 
QOL after switching to patch pump.
Conclusions: The use of patch AID system improved 
glycemic outcomes and was associated with higher 
satisfactions among T1D. We hope to gain access of 
this technology in managing T1D in India.
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P-275    |    Partnering with families of color and 
healthcare providers to co-develop strategies 
to promote equitable use of advanced diabetes 
technology

P. Enlow1,2, C. Thomas1, A. Gannon2,3, K. Simpson4, 
M. Lester4,5, M. Alderfer1,2

1Nemours Children’s Hopsital, Delaware, Center for 
Healthcare Delivery Science, Wilmington, United 
States, 2Thomas Jefferson University, Sidney 
Kimmel Medical College, Philadelphia, United States, 
3Nemours Children’s Hopsital, Delaware, Division of 
Endocrinology, Wilmington, United States, 4Family 
Research Partner, Wilmington, United States, 
5Nemours Children’s Hopsital, Orlando, Division of 
Gastroenterology, Orlando, United States

Introduction:  Racial and ethnic inequities in use of 
continuous glucose monitoring systems and insu-
lin pumps contribute to disparities in glycemic lev-
els. In a previous study, we identified six barriers to 
families of color using diabetes technology across 
socioecological levels (e.g., families’ perceptions of 
technology, provider prescribing practices, complex 
insurance process).
Objectives: This study describes the process of part-
nering with youth of color with type 1 diabetes (T1D), 
their caregivers, and healthcare providers to co-de-
velop strategies to promote equitable use of diabe-
tes technology.
Methods: We convened families of color (3 teens, 4 
caregivers) and healthcare providers (1 nurse prac-
titioner, 1 physician) to co-develop strategies to ad-
dress identified barriers. Then, through semi-struc-
tured interviews with Hispanic and non-Hispanic/
Black youth with T1D (n=14), their caregivers (n=17), 
and healthcare providers (n=14) we elicited perspec-
tives on preferred strategies. 
We classified strategies as preferred, neutral, or 
non-preferred based upon responses and exam-
ined the narrative content of excerpts to better un-
derstand why youth and caregivers did or did not like 
specific strategies.
Results: We co-developed two to five strategies for 
each of the six barriers. The most preferred strate-
gies across barriers were (1) meeting with peers who 
use diabetes technology, (2) facilitating patient-pro-
vider communication around diabetes technology, 
(3) proactive outreach from the diabetes care team, 
and (4) patient navigators to help with insurance 
approval. Educational and informational materials 
were the least-preferred strategies.

Conclusions: Engaging families and healthcare pro-
viders yielded feasible strategies to promote equi-
table use of advanced diabetes technologies. Oth-
er initiatives to promote health equity among youth 
with T1D can apply this process. Additional research 
is needed to test the acceptability, feasibility, and 
preliminary efficacy of these strategies.

 
P-276    |    Poorly adherent adolescent to a highly 
motivated pump user and successfully overcoming 
the challenges of a teenager using tubeless insulin 
pump- a case report

N. Parameswaran1, R. Cordingley1, C. Tomos1, 
C. Bowness1, L. Rafiq1, A. Gangadaran1

1BCUHB-Gwynedd Hospital, Paediatric Diabetes, 
Bangor, United Kingdom

Introduction: Type 1 Diabetes is challenging for ad-
olescents due to physical, emotional and life style 
changes. Search for autonomy during puberty leads 
to poor adherence to diabetes management. It re-
sults in complications and reduced life expectancy. 
Tubeless insulin pumps offer greater flexibility, and 
more importantly discretion, which improves self-es-
teem and confidence.
Objectives: To share the inspiring experience of an 
adolescent who had been struggling with poor gly-
caemia control for a decade. He was able to achieve 
a remarkable turnaround by achieving much im-
proved glycaemic control with tubeless pump.
Methods: A 17-year-old male diagnosed with T1D at 
8 years of age and had been on MDI for 10 years. De-
spite CGM use for 6 years, poor glycaemia persisted. 
Due to poor adherence and engagement, in the past 
he was deemed not safe for insulin pump switch over.
There were no diabetes related admissions. His Coe-
liac, Thyroid functions, Lipids, Urine ACR, retinopathy 
& foot screening were normal
Results: Since switching over to insulin pump
•	 Patient’s Perspective (consented)
o	it improved my fitness, I have better stamina as a 

body builder. I feel better than ever before
o	I sleep better as I needed to go often to loo in the 

night and woke up with headaches
o	Would you recommend pump? 100% since it is 

simple, easy to handle, less of a worry and keeps 
my sugars in range

•	 Glycemic control improved significantly
•	 positive impact on self-esteem, energy levels & 

sleep quality
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•	 highly motivated, eager to help others facing chal-
lenges

MDI in comparison to Pump therapy in 3 months in 
brackets:
Mean BG (mmols/l) 13.1 (9.7)
Time in range % (4-10) 29 (45)
Time below range % (<4) 6 (8)
Time above range % (>10) 65 (47)
HbA1c (mmol/mol) 54 (47)
TDD insulin(units) 95 (81)
BMI SDS 0.52 (1.17 )
Conclusions:  Our patient experience demonstrates 
that tubeless insulin pump can help poorly compli-
ant adolescent to achieve significant and rapid im-
provement safely. It also improves the quality of life 
and patient satisfaction. 
Advanced Hybrid Control Loop (AHCL) systems rep-
resent the pinnacle of modern insulin pump technol-
ogy and likely to solidify better glycemic control.

 
P-280    |    Clinical insights from continuous 
glucose monitor use in patients living with type 1 
diabetes in rural Malawi

G. Ferrari1,2, M. Boti3, D. Nakotwa3, C. Trujillo1,2,4, 
A. Gomber1, C. Kachimanga3, M.M Coates1, A.J Adler1, 
G. Bukhman1,2,5, T. Ruderman3

1Brigham and Women’s Hospital, Center for 
Integration Science, Division of Global Health 
Equity, Boston, United States, 2Partners in Health, 
Boston, NCD Synergies Project, Boston, United 
States, 3APZU, Partners in Health, Neno, Malawi, NCD 
Program, Neno, Malawi, 4UCSF School of Nursing, 
Pediatric Nurse Practitioner Program, Department 
of Family Health Care Nursing, San Francisco, 
United States, 5Harvard Medical School, Program 
in Global NCDs and Social Change, Department of 
Global Health and Social Medicine, Boston, United 
States

Introduction:  People living with type 1 diabetes 
(PLWT1D) in low-resource settings face numerous 
barriers achieving glycemic targets. 
Use of continuous glucose monitoring (CGM) is in-
creasing but uptake remains low in sub-Saharan 
Africa. In 2022, a randomized control trial evaluating 
feasibility of CGM was conducted in Neno, Malawi.
Objectives: The objective of this study was to eval-
uate three-month trends from participants who had 
been randomized to the CGM arm for clinically sig-
nificant blood glucose trends.

Methods:  This is a sub-study of a 2:1 parallel arm 
open randomized control study to assess the feasi-
bility and impact of CGM. Ambulatory glucose pro-
files (AGP) from 29 participants in the CGM arm were 
reviewed by clinicians. Patient reports with AGP pat-
terns exemplifying observed trends were identified 
and described in detail.
Results: Overall, the use of CGM was associated with 
improved diabetes management and outcomes. 
Time in range and insulin doses increased from 
baseline to endline. 
Prevalence of hyperglycemia was highest overnight 
(12AM to 6AM) through the duration of the study. 
Case studies of patients who demonstrated positive 
impact of CGM are reported.
Conclusions: CGM provided compelling insights into 
blood glucose trends with significant clinical impli-
cations, specifically TIR below recommended target 
and a few episodes of severe overnight hypoglyce-
mia. 
This study offers a clear view of the extreme vari-
ability in blood glucose in patients living with TID in 
rural SSA, highlighting the need for improved access 
to blood glucose monitoring in this setting. CGM is 
a tool that can capture previously undetected pat-
terns, enhance patient education, and the ability to 
guide and individualize treatment decisions for pa-
tients and clinicians.

 
P-303    |    Glycemic outcome associated with 
insulin pump in children and adolescents with type 
1 diabetes in Latvia

E. Pērle1,2, U. Lauga-Tunina2, I. Dzivite-Krisane1,2

1Riga Stradins University, Riga, Latvia, 2Children’s 
Clinical University Hospital, Pediatric endocrinology, 
Riga, Latvia

Introduction: Since 2018, in Latvia, children and ado-
lescents with T1D have the opportunity to start insulin 
pump therapy with financial support from the state.
Objectives: There has been no collection of data on 
the frequency of insulin pump therapy and glycemic 
outcomes in patients with T1D associated with insu-
lin pump treatment in Latvia.
Methods:  The study included patients with T1D in 
Latvia aged <18 years and who have had a docu-
mented use of a pump for at least 1 year from 2010 
to March 2022. A total of 187 patients were included, 
they were divided into three age subgroups - when 
insulin therapy was started - 0-6 y, 7-12 y, 13-17 y.
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A retrospective analysis of glycemic outcomes 
(HbA1c) before and 1 year after initiation of insulin 
pump therapy was performed. Data was statistically 
analysed by Microsoft Excel 2010, IBM SPSS.
Results: From 2010 to 2017, insulin pump therapy was 
started in 46 patients (24.5%), but from 2018 to March 
2022 for 141 patients (75.4%).
Age when insulin pump therapy was started – 0-6 
years 41.7% (n-78), 7-12 years 44.4% (n-83), 13 years- 
17 years 13.9% (n-26).
Mean HbA1c before starting insulin pump therapy 
was 7.9% (min 5.64, max 12.54%) and 7.7% one year 
later. (min 5.4, max 12.09%). The mean difference in 
HbA1c after one year was -0.26%, with results rang-
ing from -5.67% to +2.94%.
49.2% (n-92) of patients achieved HbA1c <7.5% after 
1 year of treatment with an insulin pump, but <7.0% in 
28.9% (n-54) of patients.
Conclusions: The frequency of using an insulin pump 
for pediatric patients with T1D has increased signifi-
cantly since 2018. Most patients in the study have 
improved glycemic outcomes after one year of using 
an insulin pump, but results vary.

 
P-317    |    The efficacy of insulin pump therapy in 
Libyan children with type 1 diabetes mellitus

M. Ghawil1, N. Ben Omar2, S. Omar2, R. Issa3

1Department of Pediatric, Tripoli University Hospital, 
Faculty of Medicine, University of Tripoli, Tripoli, 
Libya, Libya, 2Department of Pediatric, Tripoli 
University Hospital, Tripoli, Libya, 3Department of 
Pediatric, Sebha Hospital, Sebha, Libya

Introduction: Continuous subcutaneous insulin infu-
sion (CSII) therapy has been shown advantage abil-
ity to mimic physiological insulin release. CSII rep-
resents a treatment option that can aid in achieving 
important goals to reduce one of the most frequent 
complication associated with treatment; reduces 
glycosylated hemoglobin A1c with a concomitant 
decrease in the rate of severe hypoglycemic events 
and increasing quality of life.
Objectives: To report the effect of CSII on glycemic 
control, hypoglycemia and diabetic ketosis rates in 
Libyan children with T1D.
Methods:  This study performed including patients 
treated and followed by the department of endo-
crinology, Tripoli University Hospital. Fifty-seven T1D 
patients used Continuous subcutaneous insulin infu-
sion (CSII) therapy enrolled in this study. 

The main indication for CSII therapy was the reports 
of hypoglycemic episodes and inappropriate met-
abolic control. The following parameters were an-
alyzed: HbA1c, the number of severe hypoglycemic 
and diabetic ketoacidosis episodes (DKA).
Results: 57 patients treated with insulin pumps with 
mean age was 11.46 years ± 3.39 SD. Mean duration of 
diabetes was 1.26 year ± 0.94 SD. The baseline mean 
HbA1c was 8.58 ± 1.73% during multiple daily injection 
(MDI) at pre-pump and 7.76 ± 1.33% after initiation of 
CSII (p = 0.001), with higher proportion of patients 
post-pump treated had good metabolic control with 
HbA1c compared to pre-pump infusion; 23 patients 
(40.4%) and 16 patients (28.1%), respectively. 
The incidence of ketoacidosis was improved com-
paring with MDI pre-pump, fifty-eight episodes of 
DKA occurred in 35 patients (60.7%) before the ini-
tiation of insulin pump therapy and only 10 episodes 
DKA in 7 patients (12.3%) after use of insulin pump (p 
= 0.001). The incidence of severe hypoglycemia was 
29 episodes during pre-pump period, which reduced 
to 3 episodes during CSII (P < 0.001).

Variable

N

HbA1c (%) before 
pump therapy

HbA1c (%) after 
pump therapy p- 

value
% N % N

HbA1c (%) Mean 
± SD 8.58 ± 1.73 7.76 ± 1.33

0.001Glycaemic 
control 
HbA1c  

(%) 

< 7.5% 16 28.1% 23 40.4%
7.5 

-8.4% 12 21.1% 18 31.6%

8.5 -9.9 15 26.3% 12 21.1%
>10% 14 24.6% 4 7.0%

Conclusions: This study supports CSII is effective al-
ternative in managing T1DM. In addition, therapy with 
Insulin Pump in diabetic patients is very efficient and 
safe in achieving therapeutic goal of diabetes with 
decrease (HbA1c) and significantly reduced rates of 
DKA and hypoglycemia
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P-318    |    Increased utilization of insulin pumps 
and improving health equity among youth with 
type 1 diabetes: a quality improvement initiative

K. Gandhi1, J. Indyk1, K. Obrynba1, D. Buckingham2, 
B. Edwards2, M. Cook2, M. Hong2, M. Abdel-Hadi2, 
M. Kamboj1

1Nationwide Children’s Hospital/Ohio State 
University, Columbus, United States, 2Nationwide 
Children’s Hospital, Columbus, United States

Introduction:  Insulin pump use among youth with 
type 1 diabetes (T1D) has been shown to improve 
glycemic control and decrease acute complications. 
Furthermore, health inequities of insulin pump use 
among minority youth with T1D exist.
Objectives:  This project aims to increase insu-
lin pump utilization and reduce health inequities 
among youth with T1D at a large tertiary care hos-
pital through innovative quality improvement and 
equity initiatives.
Methods:  Baseline data was collected to identify 
pump utilization among youth in the outpatient T1D 
clinic. Pump utilization disparity data was also mea-
sured among racial/ethnic groups. Interventions in-
clude improving provider and patient awareness 
of pump use in the clinic setting and family focus 
groups. 
Other interventions include addressing social deter-
minants of health through surveys and reducing cost 
barriers, providing translation services for pump ini-
tiation and education, and creating innovative clinic 
and patient workflows to enhance pump initiation. 
This project also merges collaborative partnerships 
with multidisciplinary providers such as the school 
based diabetes program and primary care network.
Results: Baseline insulin pump use was seen in 30% 
of the patient population, and pump use was 28% 
and 26% lower in Blacks and Hispanic youth as com-
pared to Non-Hispanic Whites. 
Through these interventions, insulin pump utilization 
has increased by 26% among total youth with T1D 
over 18 months.
Conclusions: We observed low rates of insulin pump 
use in the T1D population, and significant disparities 
in insulin pump use among minority with T1D. Ad-
dressing social determinants of health, addressing 
patient and provider awareness and barriers, and 
enhancing collaborative partnerships can lead to 
increased insulin pump utilization and improved di-
abetes care access among a large, racial/ethnic di-
verse population with T1D.

 
P-319    |    Discordance between laboratory 
glycated hemoglobin and glucose management 
indicator in children and adolescents with type 1 
diabetes

B. Predieri1,2, F. Candia1, U. Cattini1, A. Insalaco2, 
L. Lucaccioni1, S.F Madeo1, S. Vandelli2, P. Bruzzi1, 
L. Iughetti1,2

1University of Modena and Reggio Emilia, 
Department of Medical and Surgical Sciences of 
the Mother, Children and Adults - Pediatric Unit, 
Modena, Italy, 2University of Modena and Reggio 
Emilia, Department of Medical and Surgical 
Sciences for Mothers, Children and Adults - Post-
Graduate School of Pediatrics, Modena, Italy

Introduction: CGM use is increasing in subjects with 
T1D and GMI is a useful metric for the clinical man-
agement of patients.
Objectives:  To evaluate the discordance between 
A1c and GMI in young people with T1D and to identify 
potential factors affecting the discrepancy.
Methods:  Data on age, T1D duration, BMI z-score, 
laboratory A1c, and AGP were recorded during an-
nual routine outpatients visits in patients using CGM 
by at least 3 months. The difference between A1c 
and GMI was calculated for the 14-, 30-, 60-, and 90-
days periods preceding the visit.
Results: One hundred and eighty children and ado-
lescents with T1D (56% male; median age 14.2 years; 
T1D duration 5.33 years) were enrolled. The frequen-
cy of rtCGM users was 78.9%. A1c-GMI discordance 
we found in all analyzed periods was non significant-
ly different. 
Considering data from the 14-day period, median 
GMI was higher than A1c (7.6 vs 7.2%; p<0.0001). Fre-
quencies of discordance ≥0.5 and ≥1.0 were 35 and 
26.1%, respectively; discordance ≤0.1 was found in 
14.4% of patients. We found that median A1c values 
were better in rtCGM users than in isCGM ones (7.1 
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vs 8.1%; p<0.0001). However, median GMI was higher 
than A1c in rtCGM users (7.4 vs 7.1%; p<0.0001), but 
not in isCGM (7.9 vs. 8.1%, p=NS). Median A1c-GMI 
discordance values were different between groups 
(-0.50 vs -0.15%, respectively; p=0.003). 
Considering the whole study population, multiple re-
gression analysis demonstrated that mean glucose 
values by AGP 14-days (β=-0.76; p<0.0001) and rtC-
GM (β=-0.22; p<0.001) were predictor factors of the 
A1c-GMI discordance.
Conclusions:  No difference in the A1c-GMI dis-
cordance was found between analyzed periods, 
supporting the recommendation for diabetes cli-
nicians to review 14 days of data for adequate deci-
sion-making. 
In our real-world setting we found a 0.36% A1c-GMI 
discordance and the rtCGM seems to be a predictor 
factor. This discrepancy should be interpreted cau-
tiously in clinical practice, in an era where telemedi-
cine has been implemented for the care of patients 
with T1D.

 
P-335    |    Increasing insulin pump therapy in 
patients with recently diagnosed T1D without 
increasing rates of diabetic ketoacidosis (DKA): 
a quality improvement (QI) initiative

M. Vakharia1, M. Rittenhouse1, D. Buckingham1, 
S. Lyons1, R. Sonabend1, G. Kim1

1Baylor College of Medicine, Texas Children’s 
Hospital, Pediatric Endocrinology and Diabetes, 
Houston, United States

Introduction: Insulin pump therapy is recommended 
for all youth with T1D as it enhances quality of life and 
improves glycemic control. Structured education and 
support play a pivotal role in both optimizing diabe-
tes management with pump therapy and decreas-
ing risk of DKA.
Objectives: We led a QI initiative with the aim of in-
creasing insulin pump use in youth age <18 years with 
recently diagnosed T1D (duration <1 year) from base-
line of 17% to 25% from January 2021 to November 
2022 at our tertiary care hospital. As a balancing 
measure, we evaluated DKA rates in the same cohort 
to non-pump users.
Methods: A series of Plan-Do-Study-Act cycles were 
implemented including:
- Pump initiation algorithm, including minimal safe 
start criteria, and education on ketosis management 
with pump action plan (1)

- Clinic follow up scheduled within 90 days of pump 
start (2)
- Expansion of the pump algorithm at additional 
clinic locations (3)
- Early introduction of pump during 2 week post di-
agnosis new onset diabetes clinic (4)
Results: P-Chart (Figure 1) shows an increase in per-
centage of patients with recently diagnosed T1D 
on pumps from 17% to 31% between January 2021 
through November 2022. During this time, we noted 
a total of 32 DKA encounters amongst patients with 
recently diagnosed T1D and none were related to 
pumps.

Conclusions:  Our improvement efforts led to in-
creased pump usage in our cohort without increas-
ing DKA events. It is unclear if partial remission phase 
of diabetes contributed to lack of DKA encounters. A 
multidisciplinary approach with education on man-
aging pumps should be implemented to prevent 
shortcomings such as DKA. In the future, we plan to 
evaluate the rates of the pre and post pump DKA 
events within same subjects and hospitalizations at 
subsequent follow up visits.
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P-337    |    Demographic and clinical predictors of 
glycemic control trajectories in adolescents with 
type 1 diabetes: a 9-year longitudinal analysis

J. Malik1, M. McGrady2, J. Sanchez1, J. Pendley3, 
L. Dolan4, A. Delamater1

1University of Miami, Pediatrics, Miami, United 
States, 2Cincinnati Children’s Hospital, Pediatrics, 
Cincinnati, United States, 3Nemours Children’s 
Health, Wilmington, United States, 4Cincinnati, 
Pediatrics, Cincinnati, United States

Introduction:  Adolescence is a challenging time for 
achieving optimal glycemic control.
Objectives:  This study identified glycemic control 
trajectories and examined demographic and clinical 
factors that predict the probability of following par-
ticular trajectories during adolescence.
Methods: Latent class analysis was used to identify 
glycemic control trajectories in a cohort of 170 ado-
lescents with type 1 diabetes who were followed for 
nine years beginning at a mean age of 10.4 years in 
two phases at pediatric diabetes clinics of three uni-
versity-affiliated medical centers. 
Blood samples were obtained at six-month intervals 
and analyzed for HbA1c in a central laboratory. 
Demographic and clinical variables were obtained 
by chart review. 
The study sample was 50% female, 22% had single 
parents, and 12% were non-White.
Results: Three distinct types of glycemic control tra-
jectories were identified using HbA1c (Low-Risk M = 
7.5, SD = .25, n = 57; Medium-Risk M = 8.87, SD = .44, 
n = 87; and High-Risk M = 10.79, SD = .79; n = 26). Lo-
gistic regression analyses were conducted to predict 
these trajectories by demographic and clinical fac-
tors including age, age at diagnosis, biological sex, 
ethnicity, race, single-parent, family income, study 
site, and insulin pump use. 
Results showed that the probability of being in the 
Low-Risk class was decreased by older age at diag-
nosis (B = -.33, p = .02) and increased by pump use 
(B = 2.44, p = .01) and being female (B = -1.33, p = .04). 
The probability of being in the Medium-Risk class 
decreased by pump use (B = 2.44, p = .01) and being 
White (B = -1.51, p = .04). 
Similarly, the probability of being in the High-Risk 
class decreased by pump use (B = -1.37, p = .04) and 
being White (B = 1.51, p = .04).
Conclusions:  Insulin pump use decreases risk for 
suboptimal glycemic control trajectories. Further, 
older age at diagnosis, being a boy, and belonging 

to a non-White race are demographic factors that 
increase risk for suboptimal glycemic control trajec-
tories during adolescence.

 
P-342    |    Changes in glucose variability and 
diabetes control in children and young adults with 
type 1 diabetes on routine continuous glucose 
monitoring and continuous subcutaneous insulin 
therapy following a switch to hybrid closed-loop 
therapy (MiniMed 780G) - retrospective study

A. Michalak1,2, A. Bilińska1, J. Burzyński2, 
W. Krzesłowska1, Z. Lesiak1, J. Wasiak1, 
A. Szadkowska1

1Medical Unviersity of Lodz, Department of 
Pediatrics, Diabetology, Endocrinology and 
Nephrology, Lodz, Poland, 2Medical Unviersity of 
Lodz, Department of Biostatistics and Translational 
Medicine, Lodz, Poland

Introduction:  Given increasing popularity and ac-
cess to hybrid closed-loop therapies for children 
with type 1 diabetes (T1D), long-term real-life data on 
the therapy effectiveness become available.
Objectives: To investigate changes in glucose vari-
ability (GV) indices measured by continuous glucose 
monitoring (CGM) and diabetes control in young 
people (5-25 y.o.) with T1D before and for 9 months 
after switching to hybrid closed-loop (HCL) MiniMed 
780G therapy.
Methods:  This single-center retrospective study in-
cluded children and young adults (age 5-25y.o.) with 
T1D who started MiniMed780G therapy between 
January 2021-April 2022 and previously used con-
tinuous subcutaneous infusion and continuous glu-
cose monitoring ≥3 months. 
The patients were followed for up to 9 months using 
data from routine outpatient visits (timepoints: be-
fore/at switch and 3, 6 and 9 months after switch). 
Data from CGM were collected using manufacturer`s 
software from 2 weeks within 1 month before each 
visit with most complete data – and processed fur-
ther using Glyculator 3.0.
Results: Final analysis included 46 patients [23 (50%) 
boys, median age 11 (25-75%: 7.9-13.3) y.o.; diabetes 
duration 3.7 (1.4-5.1); pre-transition HbA1c 6.6% (6.4-
7.5)]. 
We noted significant improvements in mean glu-
cose (pre-switch: 151 (131-164), 3m: 139 (126-148), 6m: 
141 (132-150), 9m: 140 (132-151) – p=0.0112), coefficient 
of variation (pre-switch: 37 (31-42), 3m: 35 (31-38), 
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6m: 34 (31-38), 9m: 35 (31-38) – p=0.0038), as well as 
times in hypoglyceaemia (<54 - pre-switch: 1 (0-2), 
3m: 1 (0-1), 6m: 0 (0-1), 9m: 1 (0-1) – p=0.038), hypergly-
caemia (>180 - pre-switch: 27 (16-35), 3m: 20 (14-25), 
6m: 21 (16-26), 9m: 18 (14-25) – p=0.0111) and in target 
(70-180 - pre-switch: 70 (60-78), 3m: 79 (74-83), 6m: 
78 (72-81), 9m: 77 (71-82) – p<0.0001). Daily dose of in-
sulin showed a tendency for increase by the end of 
follow-up.
Conclusions: A prolonged 9-month long observation 
in a routine care setting demonstrates that switch 
from sensor-augmented pump therapy to HCL of-
fers sustained benefits in glucose variability in con-
trol for young people with T1D.

 
P-349    |    The comparison between glycosylated 
hemoglobin A1c levels and glucose management 
index obtained from three different continuous 
glucose monitoring systems

H. Kaminska1, S. Seget1, E. Rusak1, A. Bielawska1, 
M. Tworek1, E. Chelmecka2, P. Jarosz-Chobot1

1Medical University of Silesia, Department 
of Children’s Diabetology, Katowice, Poland, 
2Medical University of Silesia, Department of 
Statistics,Department of Instrumental Analysis, 
Faculty of Pharmaceutical Sciences, Sosnowiec, 
Poland

Introduction: Currently the glucose management in-
dex (GMI) values from the continuous glucose moni-
toring (CGM) reports are becoming a cornerstone of 
monitoring the diabetes therapy. 
According to the literature calculation of GMI was 
based on CGM readings (median 48 days) with Dex-
com G 4 and 5.
Objectives: The aim of the study was the compari-
son of GMI values retrieved from 3 CGM systems to 
the glycosylated hemoglobin A1c (HbA1c) values.
Methods: The study included 50 GMI values retrieved 
from 90 days of CGM reports from the past 90 days. 
The CGM systems were: Medtronic Guardian™ Link 
4, FreeStyle Libre 1, Dexcom G6. 
The GMI values were then compared with the HbA1c 
values which were obtained from the certified labo-
ratory.
Results: The GMI values from Medtronic Guardian™ 
Link 4 and FreeStyle Libre 1 are lower than those 
obtained from HbA1c, 0.202% and 0.046% respec-
tively. The GMI value from Dexcom G6 is on average 
0.042% higher than the HbA1C from the laboratory.

b p a p

Medtronic Guard-
ian™ Link 4

0.375

95%CI:  
(0.30-0.50)

<0,001
4.006

95%CI:  
(3.20-5.52)

0.474

FreeStyle Libre
0.619

95%CI: ()
<0,001

2.555

95%CI: 
(1.13-3.54)

0.735

Dexcom G6
0.7778

95%CI:  
(0,6-1)

0.093
1.544

95%CI:  
(0.05-2.76)

1

Table. The results of Passing-Bablock regression for 
Carelink, Libra and Dexcom.

Conclusions:  GMI from Dexcom G6 has the highest 
compatibility with the laboratory acquired HbA1c.

 
P-352    |    Continuous glucose monitoring in a 
newborn at risk for hypoglycemia
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R. Foglino1, F. Arrigoni1, G. Olivieri1, C. Morosini1, 
C. Aracu1, M. Zobele3, R. Rovelli2, F. Meschi1, 
A. Poloniato2, G. Barera2, R. Bonfanti1

1IRCCS Ospedale San Raffaele, Unità Operativa 
di Pediatria, Milano, Italy, 2IRCCS Ospedale 
San Raffaele, Unità Operativa di Pediatria e 
Neonatologia, Milano, Italy, 3Università Vita-Salute 
San Raffaele, Milano, Italy

Introduction:  In some categories of newborns, ear-
ly detection of hypoglycemia is essential. Neonatal 
hypoglycemia is associated with brain damage, sei-
zures, visual pathway problems and suboptimal neu-
rodevelopment. 
Continuous glucose monitoring (CGM) devices are 
currently used off-label in newborn at-risk, reducing 
the use of capillary blood glucose measurements 
and their possible complications. 
FreeStyle Libre 3, is already widely used in childhood 
diabetes, with benefits in terms of glycemic control, 
but its accuracy in this age group has not been con-
firmed yet.
Objectives:  We describe the case of a newborn at 
risk of hypoglycemia in which was placed the Free-
Style Libre 3 and was possible the comparison be-
tween continuous glucose monitoring and the con-
ventional capillary monitoring via POCT (Point Of 
Care Testing) StatStripXpress.
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Methods:  The newborn was delivered by caesarian 
section at 38+2 GW and was adeguate for gesta-
tional age sec Ines Charts. He underwent glycemic 
monitoring due to the risk of hypoglycemia (mother 
with pregestational type 1 diabetes). 
Free Style Libre 3 was inserted at the 6th hour of life 
and maintained for 4 days during the stay in the hos-
pital. We compared the readings of CGMS with cap-
illary blood glucose values.
Results: A total of 9 blood glucose values were com-
pared to readings from the CGMS. DTX-Libre3: 64-
90: 26. 77-86: 9. 76-78: 1. 61-58: 3. 66-59: 7. 41-40: 1. 
37-40: 3. 93-79: 14. 71-63: 8 The mean difference is 
8mg/dL.
Conclusions:  RT-CGMS is safe and reliable. Com-
pared to the capillary measurement of blood sugar, 
it allows the early detection of hypoglycaemic epi-
sodes and their prevention, forthermore reducing 
exposure to pain. FreestyleLibre 3 is preferable to 
instruments already on the market in terms of size, 
number of measurements, warm-up and sensor du-
ration. Our case report suggests that FreeStyleLibre 
3 is a valuable aid in the management of newborn at 
risk for hypoglycemia and calls for larger population 
studies to encourage its use in clinical practice.

 
P-373    |    Time from type 1 diabetes (T1D) 
diagnosis to clinic-connected CGM data is 
improving

R. McDonough1,2, S. Tsai1,2, M. Barnes1, 
C. Vandervelde1, D. Zaharieva3, A. Addala3, 
S. Patton4, M. Clements1,2

1Children’s Mercy - Kansas City, Kansas City, United 
States, 2University of Missouri - Kansas City, School 
of Medicine, Kansas City, United States, 3Stanford 
University, Palo Alto, United States, 4Nemours 
Children’s Health, Jacksonville, United States

Introduction:  Achieving target glycemic outcomes 
among youth in the US remains an ongoing chal-
lenge, despite the increasing uptake of advanced 
diabetes technologies. These devices, specifical-
ly CGM, are the standard of care for BG monitoring 
in youth with T1D. Connecting these data directly to 
clinics through cloud-based portals creates the op-
portunity for remote monitoring and earlier interven-
tion in response to abnormal glucose patterns.
Objectives:  This study aimed to identify if the time 
from T1D diagnosis to cloud-connected CGM data 
shortened over time.

Methods: All youth, less than 18 years old, newly di-
agnosed with T1D at a Midwestern USA Pediatric 
Diabetes Center between 1/2/2017 and 6/29/2023 
were included. We measured the number of elapsed 
days between the T1D Dx date and the first date 
of recorded CGM data shared with clinic through 
Dexcom Clarity and/or Glooko. Observation peri-
ods were defined as pre-COVID (1/2/17 to 3/16/20), 
COVID (3/17/20 to 8/31/22), and post-COVID (9/1/22 
to 6/29/23).
Results: For all age groups, the time to first streamed 
CGM data was shortened over the observation pe-
riod. CGM adoption rates remained stable at ~84% 
throughout. Average time from T1D Dx to first CGM 
data among all study participants was 359 days 
pre-COVID, 79 days during COVID, and 16 days post-
COVID. This trend occurred in all age groups (306 to 
50 to 8 days in 0-6 year-olds; 561 to 165 to 19 days in 
6-12 year-olds; and 711 to 173 to 27 days in 13-18 year-
olds, respectively).
Conclusions:  Time from diagnosis to CGM-stream-
ing data shortened during the observation period. 
Readily available glucose data may allow for earlier 
and more frequent/effective remote patient moni-
toring interventions.

 
P-377    |    Performance analysis of the 
MiniMed™ 780G advanced hybrid closed-loop 
system (AhCL) in children and adolescents with 
type 1 diabetes (T1D) before, during, and after 
ramadan: Qatar experience

F. Ismail1, G. Petrovski2, M. Hamdan2, S. Jamal2, 
S. Jolkka2, J. Campbell2

1Sidra Medicine, Clinical Nutrition Division, 
Department of Allied Health- Endocrinology and 
Diabetes, Doha, Qatar, 2Sidra Medicine, Division 
of Endocrinology and Diabetes, Department of 
Pediatric Medicine, Doha, Qatar

Introduction: Management of Ramadan fasting pos-
es a multifaceted challenge for individuals with T1D. 
It requires special care, attention, and careful con-
sideration. To date, there is a lack of evaluation re-
garding the impact of minimid 780G AHCL system 
among children and adolescents withT1D who are 
planning to fast Ramadan in the state of Qatar.
Objectives:  To assess the effectiveness and safety 
of the MiniMed 780G AHCL system in children and 
adolescents with T1D before, during, and after Ra-
madan in Qatar.
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Methods: A total of 16 participants with average dia-
betes duration of 7 years±4.16, mean age 13±2.6, BMI 
23%±6.21, and HbA1C 7%±0.7, with no diabetes com-
plications. Using the Minimed 780G (AHCL), evalua-
tions were conducted at Sidra Medicine OPC over 
three months (March23-May23,2023). into Time 0 
(T0- 4 weeks prior Ramadan), Time 1 (T1- during Ra-
madan), and Time 2 (T2- one-month post Ramadan).
Pre-Ramadan education covered fasting eligibility, 
AHCL adjustment, nutrition education, and hypogly-
cemia management was performed. Individuals were 
contacted on weekly basis during Ramadan to en-
sure safe fasting. CGM and Insulin data from Carelink 
from T0, T1 and T2 was collected and analyzed.
Results:  Findings showed successful fasting for 
22.4±0.21 days with no severe hypoglycemia, DKA, 
or hospitalization. No significant differences in AHCL 
system performance were observed between pre-, 
during, and post-Ramadan (Table1).

Parameters Before During 
Ramadan 

P value 

Before 
vs, 

during 

After 
P value 

During 
vs. after 

P value 

Before 
vs. after 

Time in 
AHCL, % 96±12.31 98±4.13 0.22 99±1.34 0.09 0.17

Sensor wear 
(%) 95±6.78 96±3.48 0.12 95±2.46 0.08 0.50

TIR; 70-180 
mg/dl) 70±10.61 70.44 ±8.22 0.43 70±6.71 0.34 0.48

TAT >180 mg/
dL (%) 28±11.22 28.13 ±8.53 0.48 28±9.25 0.44 0.49

TBR, <70 
mg/dl) 2±2.14 1.19±1.37 0.03 2±3.68 0.06 0.37

Total daily 
insulin dose, 

U/d
64.01±37.44 60±34.260 0.12 65.9±38.17 0.02 0.29

Autocorrec-
tion bolus 13±7.824 12±7.26 0.13 14±9.29 0.01 0.09

Carbohy-
drates, g/d 175±59.71 179±56.51 0.35 177±62.62 0.42 0.43

Active insulin 
time 2±1.097 2.2±1.11 0.08 2±1.10 0.17 0.17

Table 1. Statistics during Ramadan vs. 1 month 
before and after.

Conclusions: The results indicate that the utilization 
of the AHCL system successfully guarantees the 
safety of fasting during Ramadan for children and 
adolescents with T1D. Through minimizing the need 
for human intervention and maintaining optimal gly-
cemic control target, the system demonstrates its ef-
fectiveness. In conclusion, the MiniMed 780G (AHCL) 
system provides a safe and efficient option to adapt 
to changes that occur during fasting Ramadan 
among patients with T1D.

P-404    |    Glycemic control under an insulin pump 
therapy in children and adolescents with type 1 
diabetes: a prospective study

N. Messaoudi1, F.Z. Najioui1, I. Assarrar1, I. Rami1, 
S. Rouf1,2, H. Latrech1,2

1Mohammed VI University Hospital Center, 
Faculty of Medicine and Pharmacy, University of 
Mohammed 1st, Department of Endocrinology-
Diabetology and Nutrition, Oujda, Morocco, 
2Faculty of Medicine and Pharmacy, University 
of Mohammed first, Laboratory of Epidemiology, 
Clinical Research and Public Health, Oujda, 
Morocco

Introduction: Insulin pump therapy is recommended 
more and more in type 1 diabetic patients (T1DM) in 
order to achieve and maintain optimal glycaemic 
control.
Objectives: The aim of this study is to determine the 
impact of insulin pump therapy on glycemic control 
and hypoglycemic events among children and ado-
lescents with T1DM.
Methods: This is a prospective and descriptive study 
including 18 T1DM children and adolescents’ patients 
treated by insulin pump, followed up in the Depart-
ment of Endocrinology-Diabetology and Nutrition 
of Mohammed-VI University Hospital Center-Oujda, 
in the eastern of Morocco between 2017 and until 
March 2023. All patients received a clinical evalu-
ation, analysis of the glycemic cycle and a dosage 
of HbA1c at the time of the start of insulin pump and 
during the evolution. Statistical analysis was per-
formed by SPSS version-21.
Results: ​Eighteen patients were enrolled in this study. 
The mean age was 11 ± 4,5 years old, divided into 10 
girls and 8 boys, with a sex ratio (M/F): 0,8. The du-
ration of diabetes was less than 3 years for 61% of 
patients, with a mean duration of 4,2 years. No statu-
ral or ponderal abnormalities were noted. The mean 
HbA1c has decreased between M0, M3, from, 8,1 ± 1,4 
% to 7,3 ± 1,2 then decreased at M6 by 0,1% and at 
M12 it was unchanged. The frequency of hypogly-
cemia decreased from 6,5 ± 4,3 episodes/week to 
3,2 episodes/week at 3 months, and to 0,5 ± 0,2 epi-
sodes/week at 2 year. No severe hypoglycemia was 
noted during this period.
Conclusions: Insulin pump therapy appears to be re-
liable and effective when used appropriately, com-
bined with appropriate therapeutic education and 
glycaemic monitoring to maintain long-term glycae-
mic control in children and adolescents with T1DM.
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P-407    |    Comparison of hypoglycemic average 
between continuous glucose monitoring and 
capillary glucose in children with type 1 diabetes

Y. Laalaoua1, I. Rami1, N. Zeryouh1, S. Rouf1, 
H. Latrech1

1CHU Mohammed VI, Faculty of Medicine and 
Pharmacy Oujda, University Mohammed First, 
Endocrinology-Diabetology and Nutrition, Oujda, 
Morocco

Introduction: Type1 diabetes mellitus in children has 
become a public health issue.Continuous glucose 
monitoring is a minimally invasive method, using 
Flash technology to measure blood glucose levels 
in the interstitial fluid, enabling the insulin dose to be 
adjusted, reducing the number of injections and im-
proving quality of life.
Objectives:  Our aim is to evaluate average hypo-
glycemic episodes in type1 diabetics by comparing 
continuous glucose monitoring (CGM) and capillary 
glucose (CG).
Methods:  Retrospective descriptive study of 22 pa-
tients under 18years of age with type1 diabetes,fol-
lowed up in Endocrinology-Diabetology-Nutrition 
consultation at the MohammedVI University Hospital 
Oujda Morocco over a period of 06 months.
Study endpoints included the difference between 
capillary glucose and continuous glucose monitor-
ing to assess mean hypoglycemia,and the number 
of nocturnal events.
Results: The mean age was 10 ± 8years with a male 
predominance (59.5%), 73% of whom were on basal 
bolus insulin therapy,and 27% on insulin pump ther-
apy with a duration of diabetes of 08 ± 06 years. 
There was a discrepancy between interstitial glu-
cose levels and capillary glucose levels: Mean daily 
blood glucose was higher by CG (199 ± 47.3 vs 184.1 
± 56.9mg/dl) with an estimated mean difference of 
15mg/dl. 
Among these patients with hypoglycemia, the mean 
number of blood glucose episodes was lower by 
CG than by CGM,but limited by the number of scans 
(46%of patients had fewer than 8scans per day). We 
calculated nocturnal hypoglycemia occurring from 
00:00 to 06:00, the proportion of patients with hy-
poglycemia <70mg/dL (26% vs 44%) and <50mg/dL 
(2% vs 11%) respectively.
Conclusions:  Continuous glucose monitoring has 
led to lower average daily blood glucose levels and 
better detection and prevention of hypoglycemic 
events,particularly nocturnal and/or asymptomatic 

hypoglycemia .It offers the advantage of measuring 
interstitial glucose every 5 to15 minutes,providing a 
complete 24 hour glucose profile. This new tech-
nique facilitates our patients self-monitoring and 
thus self-management.

 
P-011    |    The real-world impact and safety of 
initiation of the Medtronic minimed TM 780G in 
children with type 1 diabetes aged 2-6 years

J. De Meulemeester1, L. Valgaerts2, S. Charleer1, 
M.-C. Lebrethon3, M. Van Loocke4, M. den Brinker5, 
A. Lemay6, S. Tenoutasse7, G. Smeets8, S. Depoorter9, 
I. Gies10, S. Van Aken11, E. Maris12, N. Seret13, S. Ryckx14, 
P. Gillard1, T. Mouraux15, K. Casteels2

1University Hospitals Leuven, Department of 
Endocrinology, Leuven, Belgium, 2University 
Hospitals Leuven, Department of Pediatrics, Leuven, 
Belgium, 3University Hospital Liege, Department of 
Pediatrics, Liege, Belgium, 4AZ Delta, Department of 
Pediatrics, Roeselare, Belgium, 5University Hospital 
Antwerp, Department of Pediatrics, Edegem, 
Belgium, 6AZ Turnhout, Department of Pediatrics, 
Turnhout, Belgium, 7Hôpital Universitaire des Enfants 
Reine Fabiola, Brussels, Belgium, 8Jessa Hospital, 
Department of Pediatrics, Hasselt, Belgium, 9AZ 
Sint-Jan, Department of Pediatrics, Brugge, 
Belgium, 10University Hospital Brussels, Kidz Health 
Castle, Brussels, Belgium, 11University Hospital 
Ghent, Department of Pediatrics, Gent, Belgium, 
12Vitaz, Department of Pediatrics, Sint-Niklaas, 
Belgium, 13Clinique CHC MontLégia, Department 
of Pediatrics, Liege, Belgium, 14ZNA Koningin Paola 
Kinderziekenhuis, Antwerp, Belgium, 15CHU UCL 
Namur – Godinne, Department of Pediatrics, Yvoir, 
Belgium

Introduction:  The advanced hybrid closed-loop 
(aHCL) system Medtronic MiniMedTM 780G is used 
off-label in children with type 1 diabetes (T1D) under 
7 years of age, as limited data are available on the 
use of aHCL systems in young children.
Objectives: To evaluate the real-world impact on gly-
cemic control, parent-reported outcomes and safety 
3 months after initiation of the MiniMedTM 780G aHCL 
in children with T1D aged 2-6 years.
Methods: Children aged 2-6 years who used the Min-
iMedTM 780G in Manual Mode for at least 4 weeks 
and whose parents agreed to enable Auto Mode 
were recruited at 16 diabetes clinics in Belgium. 
Data were prospectively collected from before to 3 
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months after start of Auto Mode. Parent-reported 
outcomes were evaluated through questionnaires 
(HAPPI-D and Hypoglycemia Fear Survey – Parent 
version). Data are reported as mean ± SD, median 
(IQR) or least-squares mean [95% CI].
Results: Of the 54 children included, 22 (41%) already 
had completed the 3-month visit. The majority of in-
cluded children were girls (65%) with an age of 5 (3-
6) years and T1D duration of 23.8 ± 13.1 months. Time 
in range (TIR; 70-180 mg/dL) increased from start 
to 3 months (60.2% [55.7-64.8] to 65.7% [60.9-70.6], 
p<0.001). 
Children with a TIR <70% at start improved after 
3 months (56.5% [52.8-60.2] to 64.5% [61.1-67.9], 
p<0.001) but no improvement was seen in children 
with a TIR ≥70% at start (74.3% [70.6-77.9] to 73.3% 
[67.9-78.6], p=0.626). Other glycemic outcomes and 
insulin delivery characteristics are shown in Table 1. 
Quality of life (QoL) of parents and children remained 
stable. Four people reported 5 severe hypoglycemic 
events 4 months before start compared to 0 events 
after 3 months. No hospitalizations for ketoacidosis 
were reported 4 months before start compared to 1 
hospitalization after 3 months.

Start  
(n=54)

3 months 
(n=22)

p- 
value

HbA1c (%) 7.4 (7.0-7.7) 7.1 (6.7-7.4) 0.024

Time >180 mg/dL (%) 34.4 (29.0-39.8) 28.8 (23.1-34.5) 0.001

Time >250 mg/dL (%) 11.3 (7.1-15.5) 10.3 (6.0-14.6) 0.229

Time <70 mg/dL (%) 5.8 (5.0-6.7) 6.0 (4.9-7.2) 0.758

Time <54 mg/dL (%) 1.2 (0.6-1.8) 0.9 (0.2-1.5) 0.134

Mean glucose sensor 
(mg/dL) 160.8 (150.8-

170.9) 152.9 (142.4-
163.4) 0.003

Coefficient of variation 
(%) 41.0 (39.4-42.6) 43.1 (41.1-45.2) 0.009

Basal daily insulin dose 
(units) 4.5 (3.5-5.5) 5.5 (4.4-6.6) <0.001

Bolus daily insulin dose 
(units) 9.8 (8.8-10.7) 9.8 (8.5-11.0) 0.973

Data represent least-squares mean (95% CI).

Table 1. Overview of glycemic outcomes and insulin 
delivery characteristics at start and after 3 months

Conclusions:  Three-month use of the MiniMedTM 
780G aHCL in children with T1D aged 2-6 years in a 
real-world setting is safe and associated with better 
glycemic control, without impact on QoL.

P-012    |    Improving equity in the use of 
diabetes technology: perspectives from 
experiences of historically marginalized youth 
with suboptimally controlled type 1 diabetes and 
their parents

A. Perkins1, P.S. Hinds2, J. Grundman1, S. Meighan3, 
M. Monaghan4, R. Streisand4, B.E. Marks3,5

1Children’s National Hospital, Endocrinology, 
Washington, DC, United States, 2Children’s National 
Hospital, Nursing Research, Washington, DC, 
United States, 3Childrens’ Hospital of Philadelphia, 
Endocrinology & Diabetes, Philadelphia, United 
States, 4Children’s National Hospital, Psychology, 
Washington, DC, United States, 5University of 
Pennsylvania Perelman School of Medicine, 
Pediatrics, Philadelphia, United States

Introduction: Vast socioeconomic inequities exist in 
access to diabetes technology in the United States. 
Non-Hispanic black (NHB) youth with type 1 diabetes 
(T1D), public healthcare insurance, and suboptimal 
glycemic control are least likely to access these tech-
nologies.
Objectives: We aimed to understand barriers to T1D 
technology access and to seek ideas to promote 
equitable access among NHB youth participating in 
a pilot study of Tandem t:slim X2 insulin pump with 
Control-IQ technology (CIQ) use.
Methods: Fifteen publicly insured, insulin pump naïve 
NHB youth aged 6-21 years with T1D and baseline 
hemoglobin A1c (HbA1c) ≥ 10% and their parents par-
ticipated in a non-randomized 6-month mixed meth-
ods pilot study assessing the impact of CIQ use. 
Forty-five to 60-minute semi-structured interviews 
were conducted upon completion of the study with 
parents and youth >9 years. Interviews were record-
ed and transcribed. 
Semantic content analysis and consensus coding 
involving two team members was used to generate 
themes. 
Two interview questions were posed: (Q1) ‘What bar-
riers have you experienced to diabetes technology 
access?’ and (Q2) ‘What should be done to help oth-
ers access this technology?’.
Results: Twelve youth (Mean

age
 15.3±3.1 years

, 
Mean

T1D-

duration 
5.9±3.5 years

, 
Mean

A1c
 11.9±1.4%) and 12 parents 

were interviewed. Three themes resulted from Q1 
and five themes resulted from Q2 (See Table 1, fol-
lowing page).
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Q1: What barriers have you experienced to diabetes technology access?
Theme: Lack of education about and support for diabetes technology use disem-
powered families

Definition: The healthcare team was perceived as inflexible, unwilling to offer 
families choice in their approach to diabetes care, and unable to envision the 
potential for technology to improve glycemic control and quality of life, which left 
families feeling shamed, dismissed, and abandoned.

Exemplar Quote: “It was no choice. It was like, ‘This is it,’ because he had went 
into DKA I believe twice, and after that the doctor was like, ‘No, we want to just do 
the two shots,’ and I just felt like that was worse. That’s when I said, ‘There has to 
be something else. If I’m doing all that I can do with trying to do the best we can, 
there has to be something else.’ There has to be. Like you’re just telling us no, we 
just have to do that, and then there were times when he asked about the pump in 
the past and wanted the pump, and they just acted like it was just impossible for 
him to get a pump, and now that we’ve been on a pump, I said, ‘We could have 
been doing this a long time ago’... The only thing I knew is that there was a pump 
that, you know, people use, but I just didn’t know anybody else that had a pump, 
and so when my son would go to the camp, he would come back like, ‘Mom, I 
want a pump. Everybody at the camp has a pump,’ and I’m like, ‘Everybody at 
the camp has a pump?’ He’s like, ‘Yeah, everybody.’ I’m like, ‘Well, that’s weird 
that they haven’t offered that to you at all,’ and then we would come back and like 
I would ask about it. It was just like, ‘No, he’s not ready for a pump. He needs to 
get his A1c down, and he needs to do better with the shots, and then we’ll move 
him on.’” (Parent of participant 7, age 19, T1D for 5 years)
Theme: Perceived challenges of adopting diabetes technology use outweighed 
the unknown potential benefits

Definition: The emotional burdens of living with T1D, misconceptions and lack of 
knowledge about diabetes technology, and fear of committing to something new 
left families feeling uninterested in, uninformed about, intimated by, and resistant 
to considering hybrid closed loop (HCL).

Exemplar Quote: “Well, one of the reasons was because at first, I was just really 
scared of people seeing it...and I just thought I was just going to have a big pump, 
and now everybody’s just going to see it and know about my diabetes, but it was 
just like man, I didn’t really want to do it because like I don’t want diabetes. I don’t 
really like my diabetes.” (Participant 15, age 13, T1D for 8 years)
Theme: Systemic racism and factors intrinsic to the American healthcare system 
limited access

Definition: Barriers in accessing diabetes technology are mediated by long-stand-
ing inequities in education, access to healthcare, employment, and household 
income that present challenges in navigating a healthcare system not designed to 
address individual patient needs.

Exemplar Quote: “Yeah, because I’d say maybe where people live [makes it hard 
to get a pump], they don’t have like a close hospital or something like that, or like 
people might miss their chance, like they were in DKA and it never got suggested, 
and maybe like people are mean. They don’t feel like doing it because of race or 
something, yeah. That’s what I felt like... I just thought everybody was against me 
for diabetes.” (Participant 15, age 13, T1D for 8 years)
Q2: What should be done to help others access this technology?
Theme: Everyone should be educated about the benefits of diabetes technology, 
ideally with input from a healthcare team member with diabetes

Definition: Education about diabetes technology should be universally offered 
as part of diabetes care with consideration of the practical aspects of diabetes 
technology use that improve quality of life in addition to glycemic control; rep-
resentation from clinicians with diabetes provides a valuable perspective that 
facilitates this practice.

Exemplar Quote: “I feel like I am more comfortable talking to you about [my 
child’s] diabetes because you have diabetes, but it is like you deal with it 24/7 and 
[our clinician] is great, but it does not change the fact that you do have like with 
children with diabetes, but you don’t actually take these issues home so I feel like 
hearing it from families with diabetes and their providers that have diabetes has a 
different comfort level because you actually understand degrees and experience 
working how it feels to take it home. Like once we leave Children’s they don’t 
have to deal with what comes with [my child] overnight or during the day so I 
feel like hearing it from families with children with diabetes is easier.” (Parent of 
participant 6, age 8, T1D for 6 years)

Theme: Clinicians must work to overcome implicit bias and support technology 
uptake among those to whom it has not been historically offered

Definition: The medical team should examine their preconceived ideas that only 
youth with optimal glycemic control and diabetes management practices will 
benefit from and succeed with technology so that they can work to get HCL to 
historically minoritized youth and those with the poorest control who are least 
likely to be offered technology but stand to benefit most.

Exemplar Quote: “You know, of course you can promote it to the good people, but 
going to people like me first, basically, you know, that’s not really doing that good 
and explaining it to them how y’all explained it to me in a simple way so every-
body can understand it, and you don’t have to worry about them not knowing 
what to do because once they see it, like how you explained it to me, they’ll see 
it’s so simple, you literally just type in what you’re about to eat.” (Participant 7, 
age 19, T1D for 5 years)
Theme: Family and community awareness and acceptance of HCL must be 
improved

Definition: Demystifying type 1 diabetes and diabetes technology through educa-
tion and exposure in minoritized communities will build trust and support access.

Exemplar Quote: “Very important. I think it would be very important, especially 
meeting with other people of color. Like don’t get me wrong. It doesn’t matter if it’s 
just another mom. Well, it doesn’t matter what color she is, but the way she would 
navigate would be kind of different from the way I would navigate. Sometimes it 
seems like we’re from two different worlds, so when you do have another person 
of color that is a single mom or going through the same thing, it kind of like gives 
a little more support.... But at the same time, you can also get that from other 
moms, too, so just having like a – and then there’s like a difference between a 
mom in a two-parent household versus a single mom, so even just a single-mom 
meeting would be awesome.” (Parent of participant 9, age 12, T1D for 1 year)
Theme: Clinicians must provide anticipatory guidance unique to individual needs

Definition: Additional support in preparing for technology use, including setting 
realistic expectations, and helping with organization surrounding devices, will 
promote interest in technology and empower those living with T1D and their 
parents to succeed with HCL.

Exemplar Quote: “I feel like everything is trial and error, it is a learning experience 
and it’s like technology at the end of the day is still technology it is going to have 
its malfunctions, it’s weird reboots, it’s going to do it’s a weird thing from time to 
time, it is definitely just kind of have to go with the flow and just, I would deftly 
just say don’t try to go around things or stretch things out if you just know this is 
what it’s supposed to be done like you know you should keep it charged, do that 
and you know you need to change your site, change your site don’t try to prolong 
things, wait to the last minute, just to keep everything how it is supposed to be.” 
(Participant 8, age 18, T1D for 13 years)
Theme: Resources are needed to overcome barriers imposed by social determi-
nants of health

Definition: Comprehensive services to address day-to-day life challenges that 
exist outside of diabetes management would make the additional tasks of navi-
gating diabetes technology feel more attainable.

Exemplar Quote: “Sometimes it might not be that they don’t know, but, you know, 
some people deal with so many other different things that sometimes [diabetes 
technology] might not be a thought.” (Parent of participant 14, age 13, T1D for 3 
years)

Table 1: Themes, definitions, and exemplar quotes

Conclusions: Historically minoritized youth and their 
parents experienced barriers to technology access 
including their healthcare team, their own miscon-
ceptions, and societal constraints. They suggest that 
access can be made broader and more equitable by 
improving awareness of technology and its benefits, 
examining bias in the healthcare team, and working 
to address social determinants of health specific to 
this population.
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P-013    |    Performance of the MiniMed 780G 
system in young users with low total daily insulin 
dose – a real world analysis 

A. Arrieta1, J. Castaneda1, T. van den Heuvel1, 
B. Grosman2, O. Cohen1

1Medtronic International Trading Sàrl, Tolochenaz, 
Switzerland, 2Medtronic Diabetes, Northridge, United 
States

Introduction: The MiniMed (MM) 780G Advance Hy-
brid Closed Loop (AHCL) system is currently ap-
proved for people with type 1 diabetes (PwT1D), aged 
between 7-80 years, and with a minimum total daily 
insulin dose (TDD) of 8U at initiation. Per discretion, 
however, a health care provider can decide to pre-
scribe the system outside of the approved intended 
use (off-label). 
Even though the manufacturer explicitly does not 
promote off-label use, real-world data hereof are 
needed for informed decision making.
Objectives:  Here, we report on the performance of 
the MM780G system in young PwT1D that require 
less than 8U of insulin per day.
Methods:  ‘CareLink Personal’ (CP) data from 
Aug2020-Dec2022 were extracted from MM780G 
system users in Europe, Middle East, and Africa. 
Users were included if they had ≥10 days of sensor 
glucose (SG) data after AHCL initiation, as well as a 
mean TDD of 5-8U (5 is the minimal algorithm input), 
and self-reported to be ≤15 years (≤15 is the young-
est age group in CP). All data were used, regardless 
of whether the system was in AHCL or in open loop. 
Continuous glucose monitoring (CGM) based met-
rics were aggregated for the full day, the daytime 
(06.01am-11.59pm) and the nighttime.
Results:  The 100 users on average had a TDD of 
6.8±0.8U and spent 77.5±31.5% of the time in AHCL. 
CGM based metrics are shown in the figure. On 
average, the mean SG was 149.8±18.4 mg/dL, the 
standard deviation of SG was 55.8±12.6 mg/dL, the 
glucose management index was 6.9±0.4%, the time 
between 70-180 mg/dL was 71.1±12.4% and the time 
below 54 mg/dL was 0.5±0.7%. Even though glucose 
control was good during each time window, it was 
best during the night.
Conclusions:  This analysis of young MM780G sys-
tem users with low TDD need showed an average 
glucose control that exceeds international targets. 
Nevertheless, the manufacturer emphasizes that the 
system must be used for its intended purpose and 
does not promote usage beyond.

Figure. CGM based metrics per full day, and broken 
down per daytime and night-time window.

 
P-014    |    The use of optimal system settings in 
real-world pediatric MiniMed 780G system users 
has a large impact on increasing the time in tight 
glucose range 

J. Castaneda1, A. Arrieta1, T. van den Heuvel1, 
O. Cohen1

1Medtronic International Trading Sàrl, Tolochenaz, 
Switzerland

Introduction: The percentage of time spent in tight 
range (TITR, 70-140mg/dL) increasingly receives 
attention.
Objectives:  We report TITR in real-world pediatric 
MiniMed (MM) 780G Advanced Hybrid Closed Loop 
(AHCL) system users. We also report on (modifiable) 
factors that improve TITR and compare these with 
factors that improve time in range (TIR, 70-180 mg/
dL).
Methods:  ‘CareLink’ data from Aug20-Dec2022 
were extracted from MM780G system users, aged 
≤15 years, and living in EMEA. 
Univariate and multivariable models were used to 
identify factors associated with increased TITR and 
TIR (post-AHCL initiation). 
For modifiable factors, we then compared their rel-
ative impact to the increased TITR versus TIR. Only 
users with ≥10 days of sensor glucose data before 
and after AHCL initiation were included in models, to 
correct for baseline glycemic control.
Results: 14,577 users had their data extracted, 3,800 
were modelled. Factors associated with high TITR 
were pre-AHCL TITR and percentage of time in au-
tomation. 
Factors inversely associated were percentages of 
daily insulin provided by automation, and numbers 
of daily calibrations, AHCL exits and alarms. Modifi-
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able factors that predicted high TITR were ‘optimal 
settings’ use (i.e., active insulin time (AIT) of 2hrs, glu-
cose target (GT) of 100mg/dL), number of manual 
daily boluses and 2-3 distinct carb ratios per day (all: 
p<0.01). 
These modifiable factors also predicted a high TIR, 
however, the relative impact of ‘optimal settings’ was 
61% larger in TITR versus TIR. The figure, focusing on 
14,577 users, shows times in ranges for all users and 
for those after optimizing modifiable factors.

Conclusions: Modifiable factors such as GT, AIT, and 
the number of manual boluses and distinct carb ra-
tios were associated with better glycemic control 
in pediatric MM780G users. Their impact on the in-
crease of time in TITR is bigger than their impact on 
the increase of TIR.

P-015    |    Diabetic ketoacidosis at onset of type 
1 diabetes and glycemic control with closed-loop 
insulin delivery

R. Lakshman1, M. Najami1, C. Boughton1,2, J. Allen1,3, 
J. Ware1,3, M. Wilinska1,3, S. Hartnell2, A. Thankamony3, 
T. Randell4, A. Ghatak5, R. Besser6,7, D. Elleri8, 
N. Trevelyan9, F. Campbell10, R. Hovorka1,3, 
CLOuD Consortium
1University of Cambridge, Wellcome-MRC Institute 
of Metabolic Science, Cambridge, United Kingdom, 
2Cambridge University Hospitals NHS Foundation 
Trust, Wolfson Diabetes and Endocrine Clinic, 
Cambridge, United Kingdom, 3University of 
Cambridge, Department of Paediatrics, Cambridge, 
United Kingdom, 4Nottingham Children’s 
Hospital, Department of Paediatric Diabetes and 
Endocrinology, Nottingham, United Kingdom, 5Alder 
Hey Children’s NHS Foundation Trust, Department 
of Diabetes, Liverpool, United Kingdom, 6University 
of Oxford, Department of Paediatrics, Oxford, 
United Kingdom, 7John Radcliffe Hospital, NIHR 
Oxford Biomedical Research Centre, Oxford, United 
Kingdom, 8Royal Hospital for Children and Young 
People, Department of Diabetes and Endocrinology, 
Edinburgh, United Kingdom, 9Southampton 
Children’s Hospital, Department of Paediatrics, 
Southampton, United Kingdom, 10Leeds Children’s 
Hospital, Department of Paediatric Diabetes, Leeds, 
United Kingdom

Introduction: Type 1 diabetes presents with diabetic 
ketoacidosis (DKA) in 25-50% of children and young 
people. Large observational studies have found DKA 
at diagnosis is associated with higher glycated hae-
moglobin (HbA1c) levels over time.
Objectives:  We evaluated whether hybrid closed 
loop (HCL) therapy from onset of T1D could mitigate 
against the adverse glycaemic effect of DKA at di-
agnosis.
Methods:  In this post-hoc analysis, data were ana-
lysed from 51 children and young people (aged 10 
to 16 years) randomised to use the Cambridge HCL 
system for 24 months from diagnosis of T1D as part 
of the CLOuD trial (NCT02871089). 
Participants were grouped based on the presence 
(n=17) or absence (n=34) of DKA at diagnosis, defined 
as per ISPAD guidelines. 
Sensor glucose metrics (time in range 3.9-10.0mmol/L, 
time below range <3.9mmol/L) and total daily insulin 
dose were calculated for each participant for each 
month from diagnosis. 
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Unpaired t-tests were used to compare glycaemic 
and insulin related metrics between groups at 6, 12, 
and 24 months.
Results: At baseline, participants’ age was (mean±SD) 
12±2 years, 49% (25) were female and 33% (17) pre-
sented in DKA. Participants with and without DKA at 
diagnosis had similar time in target glucose range 
(3.9-10.0mmol/L), time below range (<3.9 mmol/L) 
and HbA1c at 6, 12, and 24 months (Figure1 A, B, C). 
While insulin requirements at 6 months were higher 
in those with DKA at diagnosis compared to those 
without DKA (median [IQR] 42.8 [24.1-57.6] units/
day vs. 22.9 [19.0-37.4] units/day, p=0.05), this was 
not statistically significant after adjusting for body 
weight (0.74±0.26 units/kg/day vs. 0.58±0.19 units/kg/
day, p=0.18). The AUC of C-peptide level after mixed-
meal tolerance test was similar between groups at 
all time points.

Conclusions: In children and young people, HCL ther-
apy from onset of T1D could mitigate against the ad-
verse impact of DKA at diagnosis on long term gly-
caemic control.

 
P-016    |    Continuing improvement of HbA1c in 
a Dutch pediatric and adolescent diabetes clinic 
since the introduction of the hybrid closed loop

R. Nuboer1, J. Nagelhout1, A. Evelein2

1MeanderMC, Pediatrics, Amersfoort, Netherlands, 
2Wilhelmina kinder Ziekenhuis, Pediatric 
Endocrinology, Utrecht, Netherlands

Introduction:  Since the reimbursement of glucose 
sensors for pediatric type 1 diabetes patients in April 
2018 in The Netherlands, we saw a clear improve-
ment in our Hba1c outcome. Targets were more eas-
ily reached but still less than 20% of our patients 
reached the target of a Hba1c <7,0% (53). 
At the end of 2020 the first hybrid closed loop in-
suline pumps (HCL) were introduced in The Nether-
lands, fully reimbursed by the insurance for pediatric 
patients. In our pediatric and adolescent clinic, an 

outpatient clinic of a regional hospital .(MeanderMC 
, Amersfoort) we treat patents from 0-21 Years old. 
About 20 percent of our patients is 18 Years to 21 
Years old. 
All our patients are allowed to start a HCL system 
despite underlying diseases, psychiatric problems 
or poor adherence to insulin therapy in contrast to 
study settings in which mostly motivated and pa-
tients without comorbidity are included.
Objectives: To demonstrate the effect on Hba1c out-
come of HCL systems in a real life setting, a Dutch 
pediatric and adolescent outpatient clinic of a re-
gional hospital (MeanderMC Amersfoort) treating 
patients from 0 -21 Years old.
Methods: In The Netherlands we have to report yearly 
our Hba1c results for quality purposes. The last Hba1c 
of the year per patient is collected and the percent-
age of children and adolescents with a hba1c <7,5% 
(58) and >10% (86) is reported.
We have collected the results from 2018 to 2022 and 
added the mean hba1c and hba1c <7 (53) to these re-
sults.
Results:  After introducing glucosesensors we saw 
an improvement in our outcome; hba1c <7% (53)and 
<7,5% (58) improved , the mean Hba1c did not im-
prove. Since 2021, the year we started HCL systems, 
the percentage of patients that reaches a Hba1c 
<7.0%(53) continues to improve. Half of our patients 
used a HCL system in 2022; In 2022 the mean Hba1c 
improved to 7,5% (58) and the percentage Hba1c 
<7.0%(53) improved further to 31,4%, we registered 
less children with Hba1c >10%.

Outcome 2018* 2019 2020** 2021 2022***

Hba1c<7% (53) 12,9% 19% 21,5% 23,8% 31,4%

Hba1c<7.5% (58) 38,2% 33,8% 40% 39,4% 52,6%

Hba1c>10% (86) 6,3% 6,4% 7,0% 7,5% 4,4%

Mean Hba1c 7,9% 8,0% 8,0% 7,9% 7.5%

No Patients 317 346 372 386 388
*April 2018 reimbursement of glucose sensor 
** October 2020 introduction of HCL systems
*** 200 patients on HCL systems

Conclusions: Hybrid closed loop systems in a real life 
setting improves Hba1c outcome in a pediatric and 
adolescent outpatient clinic in the Netherlands.
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P-017    |    Lived experiences with closed-loop in 
youth with type 1 diabetes and their families: so 
much to learn about their psychosocial needs!

J. Pelicand1,2, C. Godot3, C. Le Tallec2, S. Baron4, 
C. Boissy5, E. Bismuth6, R. Coutant7, C. Morin1, 
C. Choleau5, J. Beltrand3,8,9

1Children Hospital, University Hospital Center, 
Paediatric Gastroenterology, Hepatology, Nutrition 
and Diabetology Department, Toulouse, France, 
2Childhood, Adolescence & Diabetes, Toulouse, 
France, 3Necker-Enfants Malades University 
Hospital, Assistance Publique des Hôpitaux 
de Paris-Centre, Paediatric Endocrinology, 
Diabetology, Gynaecology Department, Paris, 
France, 4University Hospital, Nantes, Pediatric 
Diabetology, Nantes, France, 5Aide aux jeunes 
Diabétiques, Paris, France, 6Robert Debré Teaching 
Hospital, Assistance Publique-Hôpitaux de Paris, 
Department of Paediatric Endocrinology and 
Diabetology, Paris, France, 7Angers University 
Hospital, Department of Pediatric Endocrinology, 
Diabetology,, Angers, France, 8Université de Paris 
cité, Paris, France, 9Inserm U1016, Institut Cochin, 
Paris, France

Introduction: Closed loop (CL) automated insulin de-
livery systems have led to substantial improvements 
in glycaemic outcomes in people with type 1 diabe-
tes (T1D).
Objectives: However, we investigated what psycho-
social needs of families should be considered in par-
allel throughout childhood and adolescence when 
implementing a CL and the first year of follow-up.
Methods:  We conducted an inductive exploratory 
study, based on in-depth individual interviews with 
35 participants (young people with T1D aged 7-18 
years, their parents and the diabetes care team), on 
their inner experience of CLs over the last 12 months 
in 4 different centres in France, in order to under-
stand the psychosocial needs of families of children 
and adolescents using CLs.
Results:  Our results show that CL modifies the life 
with diabetes and specific psychosocial needs ap-
pear for the child, the adolescent, the parents and 
the family dynamics.
Five psychosocial needs emerged from the percep-
tions and experiences of the participants over a pe-
riod ranging from the preparation and installation of 
the CL to the first year of life with the CL: 
1. To feel safe, 
2. To feel supported, 

3. To live a life less burdened by diabetes, 
4. To gain autonomy, and; 
5. To find one’s place in the family organisation with 
diabetes.
There is therefore a requirement for diabetes teams 
to take into account and support these different 
needs during CL treatment, even if the CL itself ap-
pears in the families’ experience to be a key player 
in meeting these needs because of the learning and 
processes underlying its daily use.
Conclusions: These initial results give us a better un-
derstanding of how to support the specific psycho-
social needs of young people treated with CL, but 
also offer us avenues for our support to the families 
of young people with type 1 diabetes, regardless of 
their treatment.

P-018    |    Advanced hybrid closed loop pump in 
2–6-year-old children: one-year experience

M.-A. Pulkkinen1, T. Varimo1, A.-K. Tuomaala1

1Children’s Hospital, Pediatric Research Center, 
Helsinki University Hospital and University of Helsinki, 
Helsinki, Finland, Pediatrics and Adolescenece, 
Helsinki, Finland

Introduction:  The good glycemic control in young 
children is challenging to achieve and the treatment 
is very burdensome to families.
Objectives: The safety and impact of the advanced 
hybrid closed-loop (AHCL) system on glycemic out-
comes in 2–6-year-old children with type 1 diabetes 
and on the diabetes distress of caregivers.
Methods:  A non-randomized, prospective, sin-
gle-arm clinical trial (n=35) conducted between 
2021-2022. The inclusion criteria were: 
1.   Type 1 diabetes diagnosis > 6 months, 
2.  Total daily dose of insulin ≥ 8 units/day, 
3.  HbA1c < 10% (85 mmol/mol), and; 
4. Capability to use insulin pump and continuous 
glucose monitoring (CGM). AHCL was used for 12 
months. Parental diabetes distress was evaluated 
with a PAID-PR (Problem Areas In Diabetes – Parent, 
revised) survey. The changes in the main outcome 
measures between 0, 6, and 12 months were ana-
lyzed with paired-samples t-test.
Results:  During the first six months of follow-up, 
HbA1c, mean sensor glucose value (SG), time in 
range (TIR), and time above range (TAR) improved 
significantly (Figure 1) The improvements lasted for 
up to 12 months in CGM parameters, but HbA1c in-
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creased slightly. The results are similar to those ear-
lier published from the first 3 months of follow-up (1). 
The parental diabetes distress decreased signifi-
cantly between 0 and 12 months, (0 mo: mean 37.5, 
12mo: mean 25.9, p<0.001) (0 months data published 
earlier (1)).

Figure 1. HbA1c, TIR, TAR and TBR at 0, 6 and 12 
months. 0 months data published earlier (1)

Conclusions: Treatment with aHCL improved the gly-
cemic control measured by CGM parameters of the 
young children and alleviated parental diabetes dis-
tress. The effect lasted up to one year, though HbA1c 
slightly deteriorated during the last months. These 
finding are reassuring and support the long-lasting 
positive influence of aHCL treatment on glycemic 
control in young children and reduced distress of 
their caregivers.
Ref: Pulkkinen MA et al. Diab Technol Ther 2023; 25: 
100-107.

P-019    |    Optimizing glycemic outcomes in 
children with the MiniMed™ 780G system

J.J. McVean1, D. Zheng1, A. Arrieta2, F. Niu1, 
T.L. Cordero1, T. van den Heuvel2, J. Castañeda2, 
O. Cohen2, R. A. Vigersky1, J. Shin1

1Medtronic, Diabetes, Northridge, United States, 
2Medtronic, Diabetes, Tolochenaz, Switzerland

Introduction:   When using the MiniMed™ 780G 
system, glycemic outcomes are best when a rec-
ommended glucose target (GT) of 100 mg/dL (5.5 
mmol/L) and active insulin time (AIT) of 2hrs are used 
by children <15 years of age (Arrieta et al. Diabetes 
Obes Metab. 2022;24:1370-1379).
Objectives:  The present study assessed pivotal tri-
al and real-world system data from several regions, 
and the impact of using the recommended settings 
on glycemic outcomes.
Methods:  CGM metrics including mean sensor glu-
cose (SG), glucose management indicator [GMI] 
and TIR from pivotal trial participants (N=149) and 
real-world MiniMed™ 780G system users (N=15730: 
Europe, Middle East and Africa [EMEA], N=14577; Lat-
in America [LATAM], N=472; and Australia and New 
Zealand [ANZ], N=681) were assessed when over-
all settings (any GT with any AIT) were used versus 
when recommended settings were used. 
For pivotal trial data, time (3-6 months) when partici-
pants were using the 100 mg/dL GT and 2hr AIT was 
aggregated. 
For real-world users, system data were uploaded 
to CareLink™ Personal software from AUG 2020 
to DEC 2022 and individuals used the 100mg/dL 
GT+2hrs AIT for ≥95 % of the time. CGM metrics un-
derwent descriptive analyses.
Results:  With overall settings, most study partici-
pants and real-world users had a GMI of <7.0%, TIR 
of >70% and TBR<70 mg/dL (<3.9mmol/L) of <4% 
(See table on following page). 
When recommended settings were used, GMI was 
reduced, TIR increased by 3% in the pivotal trial and 
by ~3-6% in real-world users. 
Time above range (TAR>180 mg/dL [>10 mmol/L] and 
TAR>250mg/dL [>16.7 mmol/L]) was reduced, while 
TBR remained <4.0%.
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Conclusions: The best glycemic outcomes in children 
with T1D using the MiniMed™ 780G system are ob-
served with the use of a 100 mg/dL (5.5 mmol/L) glu-
cose target and 2hr active insulin time without com-
promising time spent below range.

 
P-020    |    Impact of advanced hybrid closed-
loop systems on glycemic risk index, insulin dose 
adjusted A1C and time in range in pediatric 
patients with type 1 diabetes transitioning from mdi 
therapy: A real-world observational study

P. Enes1, M. Güemes1, G.Á. Martos1,2, J. Pozo1,2, 
J. Argente1,2,3,4

1Hospital Infantil Universitario Niño Jesús, Pediatrics 
& Pediatric Endocrinology. La Princesa Research 
Institute, Madrid, Spain, 2Universidad Autónoma 
de Madrid, Pediatrics, Madrid, Spain, 3Centro de 
Investigación Biomédica en Red de Fisiopatologia 
de la Obesidad y Nutricion (CIBEROBN), Instituto 
de Salud Carlos III, Madrid, Spain, 4IMDEA Food 
Institute, Madrid, Spain

Introduction:  Hybrid closed loop systems (AHCL) 
have been shown to improve A1c levels and time in 
range and decrease hypoglycemia in pediatric pa-
tients with type 1 diabetes (T1D). However, limited 

published data exist on its impact on glycemic risk 
index (GRI), insulin dose adjusted A1c (IDAA1c) and 
time in tight range (TIT).
Objectives: We aimed to evaluate the impact of tran-
sitioning from MDI therapy to AHCL on GRI, IDAA1c 
and TIT in a pediatric population with T1D in clinical 
practice.
Methods:  A real-world observational study was 
conducted in pediatric patients with T1D previously 
treated with MDI and intermittent scanning glucose 
monitoring (isCGM). Clinical and glucometric data 
were collected at baseline and 1 week and 3 months 
after AHCL initiation. GRI was calculated using the 
formula: (3.0 × TBR < 54 mg/dL) + (2.4 × TBR 54-70 
mg/dL) + (1.6 × TAR >250 mg/dL) + (0.8 × TAR 180-250 
mg/dL) and IDAA1c using the formula: (total daily in-
sulin dose per kilogram x 4) + A1c. TIT was defined as 
time between 70 and 140 mg/dL.
Results:  A total of 40 patients (55% males) with a 
mean age of 11.5±3.4 years and a mean duration of 
T1D of 3.7±0.5 were included. Mean GRI decreased 
significantly from 41.8±21.1 to 22.9±10.7 (CI 95:19.4-
26.3; p<0.0001) at 1 week and to 15.2±15.4 (CI 95: 
10.2-20.1; p<0.0001) after 3 months. IDAA1c improved 
significantly from 10.7±1.6 (CI 95: 10.2-11.2) to 9.7±1.1 (CI 
95:9.4-10.1; p<0.0001) at 3 months. The proportion of 
patients meeting TIR > 70% increased from 22.5% at 
baseline to 97.4% at 1 week and 96.0 % at 3 months. 

Pivotal 
Trial

Real-
world

(All 
regions)

Real-
world

EMEA

Real-
world

LATAM

Real-
world

ANZ

Overall

(N=149)

Recom-
mended 
settings

(N=37)

Overall

(N=15730)

Recom-
mended 
settings

(N=1120)

Overall

(N=14577)

Recom-
mended 
settings 

(N=1042)

Overall

(N=472)

Recom-
mended

settings

(N=48)

Overall

(N=681)

Recom-
mended 
settings

(N=30)

Mean SG, mg/dL 153 ± 11 149 ± 14 151 ± 16 142 ± 12 151 ± 16 141 ± 12 148 ± 15 139 ± 13 154 ± 18 143 ± 11
GMI, % 7.0 ± 0.3 6.9 ± 0.3 6.9 ± 0.4 6.7 ± 0.3 6.9 ± 0.4 6.7 ± 0.3 6.8 ± 0.3 6.6 ± 0.3 7.0 ± 0.4 6.7 ± 0.3
Time at SG ranges, %
TBR <54 mg/dL 0.6 ± 0.5 0.5 ± 0.6 0.6 ± 0.6 0.6 ± 0.6 0.6 ± 0.6 0.6 ± 0.6 0.7 ± 0.7 0.7 ± 0.8 0.6 ± 0.8 0.7 ± 0.7
TBR <70 mg/dL 2.6 ± 1.5 2.4 ± 1.7 2.7 ± 2.0 2.9 ± 2.0 2.7 ± 1.9 2.9 ± 2.0 2.9 ± 2.0 3.1 ± 2.1 2.6 ± 2.1 2.7 ± 1.8
TIR 70-180 mg/dL 70.3 ± 6.8 73.3 ± 8.1 70.9 ± 9.3 77.0 ± 7.5 70.9 ± 9.3 77.0 ± 7.5 73.4 ± 9.1 78.5 ± 8.3 69.6 ± 9.9 76.3 ± 6.1
TAR >180 mg/dL 27.1 ± 6.9 24.4 ± 8.4 26.3 ± 9.7 20.1 ± 7.7 26.4 ± 9.6 20.1 ± 7.7 23.7 ± 9.3 18.5 ± 8.5 27.8 ± 10.5 21.0 ± 6.8
TAR >250 mg/dL 7.4 ± 4.0 6.3 ± 4.9 7.1 ± 5.5 4.2 ± 3.3 7.2 ± 5.5 4.2 ± 3.3 5.6 ± 4.6 3.6 ± 2.9 8.0 ± 6.3 4.5 ± 2.4

Table. Comparison of CGM metrics during overall and recommended settings of MiniMed™ AHCL (pivotal 
trial) and MiniMed™ 780G (real-world) systems used by youths <15 years of age.
Data are shown as mean±SD
Overall settings: 100 mg/dL (5.5 mmol/L) to 120 mg/dL (6.7 mmol/L) glucose target with active insulin time of 
2hrs to 8hrs
Recommended settings: (100 mg/dL glucose target with 2hrs active insulin time)
EMEA (Europe, the Middle East and Africa); LATAM (Latin America), ANZ (Australia and New Zealand)
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TIT > 50% was achieved by 92.3% of patients at 1 
week and 84.6% at 3 months. No severe hypoglyce-
mic events or ketoacidosis episodes were reported.

n = 40 Baseline
1 week - Mean 
difference from 

baseline

3 months - Mean 
difference from 

baseline

A1c

(%)

7.2 ±0.8

(CI 95: 7.0-7.5)
-

-0.7 (CI 95:  
-0.5 a -1.0)

p < 0.0001

Average Sen-
sor Glucose

(mg/dL)

162±29

(CI 95: 153-172)

-29.5 (CI 95:  
-20 to -38)

p < 0.0001

-23.5 (CI 95: 
-13.1 to -33.9)

p < 0.0001

TIR  
(70-180 mg/dL)

(%)

60.7±17.5

(CI 95: 55.1-66.3)

+20.6 (CI 95:  
15.5 to 28.8)

p < 0.0001

+18.5 (CI 95: 
12.4-24.7)

p < 0.0001

TAR >  
180 mg/dL

(%)

35.2±18

(CI 95: 29.5-41)

-20.5 (CI 95:  
-15.1 to -26.0)

p < 0.0001

-17.8 (CI 95: 
-11.7.1 to -23.9)

p < 0.0001

TAR >  
250 mg/dL

(%)

10.8±9.6

(CI 95: 7.3-14.4)

-9.2 (CI 95:  
-5.7 to -12.6)

p < 0.0001

-6.4 (CI 95:  
-2.3 to -10.5)

p < 0.005

TBR  
< 70 mg/dL

(%)

3.6±3.9

(CI 95: 2.4-4.9)

+0.14 (CI 95:  
-1.16 to 1.4)

p = 0.83 NS

-0.27 (CI 95:  
-1.9 to 1.4)

p = 0.74 NS

TBR  
< 54 mg/dL

(%)

0.3±0.7

(CI 95: 0.1-0.5)

+0.02 (CI 95:  
-0.22 to 0.26)

p = 0.88 NS

+0.17 (CI 95: 
-0.24 to 0.57)

p = 0.40 NS

Coefficient of 
variation

(%)

35.8±5.6

(CI 95: 33.3-38.2)

-4.0 (CI 95:  
-1.7 to -6.2)

p < 0.002

-2.4 (CI 95:  
-5.7 to -0.8)

p = 0.13 NS

Conclusions:  Transitioning pediatric patients with 
T1D from MDI to AHCL systems contributes to im-
proving GRI and IDAA1c and substantially increasing 
TIR and TIT. These findings support the use of AHCL 
systems as a safe and effective option to achieve 
glycemic targets in pediatric T1D patients.

P-090    |    Experiences with an AID system in 
preschool-aged children with type 1 diabetes - data 
from standard care

T. von dem Berge1, K. Remus1, S. Biester1, F. Lohmann1, 
M. Niemeyer1, N. Datz1, W. Jantje1, F. Reschke1, 
K. Kapitzke1, O. Kordonouri1, T. Danne1, T. Biester1

1Children’s Hospital AUF DER BULT, Diabetes Center, 
Hannover, Germany

Introduction: Achieving therapy goals (HbA1c <7.0%, 
time in range, TIR >70%, time below range, TBR <4%) 
in young children with diabetes is an immense chal-
lenge in daily life even with sensor-augmented pump 
therapy. Since May 2022, the first CE marked auto-
mated insulin delivery (AID) system is available per 
prescription in Germany. It is approved from 1 year of 
age and a total daily insulin dose of at least 5 units.
Objectives:  To asses the efficacy and feasibility of 
an AID system in preschoolers as soon as possible 
after diabetes onset.
Methods:  We retrospectively analyzed data from 
children with type 1 diabetes who were < 6 years old, 
had diabetes duration < 1 year, and had an outpa-
tient clinic visit in the 1st quarter of 2022 or 2023. At 
diabetes onset, all children < 6 years of age received 
sensor-augmented pump therapy with predictive 
low glucose management (PLGM) and since May 
2022 the Ypsopump with CamAPS FX (AID) in our 
center. We compared the treatment data of those 
with PLGM and AID treatment, respectively.
Results:  23 children (47.8% girls) used the AID and 
17 children (35.2% girls) the PLGM system. AID ther-
apy started 76±53 days and PLGM 86±37 days after 
diabetes onset. Compared to PLGM cohort, the AID 
group had higher TIR and higher TBR with similar in-
sulin requirements (Table 1) and tended to have low-
er mean glucose and HbA1c values. Acute complica-
tions as severe hypoglycemia or DKA did not occur in 
either group.

AID PLGM P-values
Age 3.9±1.2 3.5±1.7 n.s.
Diabetes Duration [days] 179±92 156±65 n.s.
TDD Insulin [U/kg BW/d] 0.55±0.2 0.53±0.1 n.s.
HbA1c [%] 6.9±0.8 7.2±1.0 n.s.
Mean [mg/dl] 152±22.2 170.5±33.3 n.s.
SD [mg/dl] 56±16 59±17 n.s.
CV 36.2±5.9 34.2±7.0 n.s.
TIR [%] 72.0±10.8 59.0±20.4 0.022
TBR <70 [%] 3.3±2.3 1.3±0.8 0.004

Table 1.
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Conclusions: The first experience with an AID system 
in standard care in very young children with diabetes 
have been positive. Compared to sensor augmented 
pump therapy, the use of an AID system helped the 
families to achieve treatment goals. Our findings of 
significantly higher TBR values in the AID group high-
light the importance of careful monitoring of initial 
AID settings in this vulnerable population.

 
P-092    |    Improved usability in caregivers of 
children using the Omnipod® 5 automated insulin 
delivery system compared to prior therapy

J. Wood1, S. MacLeish1, W. Polonsky2, K. Hood3, 
L. Huyett4, T. Vienneau4, T. Ly4

1University Hospitals Cleveland Medical Center, 
Cleveland, United States, 2University of California, 
San Diego, United States, 3Stanford University, 
Stanford, United States, 4Insulet Corporation, Acton, 
United States

Introduction: Caregivers of children with type 1 dia-
betes (T1D) face many challenges in managing their 
child’s therapy. New technologies should be de-
signed with a user-centered approach to be easy to 
use so as to reduce the burden on caregivers.
Objectives: We assessed the perceived usability of 
the Omnipod 5 Automated Insulin Delivery System 
by caregivers of children (ages 2-<12 years) during a 
3-month outpatient study of the system compared 
to prior therapy.
Methods:  Caregivers of children aged 2-<12 years 
(N=157) with T1D completed the System Usability 
Scale (SUS) at study start, in reference to their pri-
or therapy method, and at study end, in reference to 
the AID system. Results were stratified based on the 
prior therapy method: multiple daily injections (MDI), 
tubed insulin pump, or tubeless insulin pump.
Results: Perceived usability with the AID system was 
significantly improved with the study system com-
pared to each prior therapy method at baseline (Ta-
ble, all p<0.05). 
Prior MDI and prior tubed pump users had larger im-
provements than the group of prior tubeless pump 
users (p<0.0001 and p=0.0023, respectively), likely 
due to tubeless pump users already having signifi-
cantly higher perceived usability than the other two 
groups at baseline (p<0.0001). 
There was no difference in the magnitude of im-
provement seen by the groups of prior MDI and prior 
tubed pump users (p=0.4970).

Conclusions:  The Omnipod 5 AID System was per-
ceived to have higher usability than prior therapy 
method for caregivers of children with T1D. In partic-
ular, the AID system was found to have the greatest 
increase in perceived usability among those on MDI 
or a tubed pump therapy at baseline, with a similar 
improvement observed when transitioning from ei-
ther method. This indicates the potential for the AID 
system to be adopted by those without prior pump 
experience.

 
P-093    |    Real-world glycemic outcomes with 
the Omnipod® 5 automated insulin delivery (AID) 
System in under-resourced groups: results from the 
United States medicaid population

G. Forlenza1, J. Sherr2, D. DeSalvo3, L. Huyett4, 
K. Snow4, J. Méndez4, I. Hadjiyianni4, T. Ly4

1Barbara Davis Center for Diabetes, Aurora, United 
States, 2Yale School of Medicine, New Haven, United 
States, 3Baylor College of Medicine, Houston, United 
States, 4Insulet Corporation, Acton, United States

Introduction:  Medicaid is the United States public 
insurance program that covers healthcare costs for 
those with low income, disabilities, and other quali-
fying statuses. A high proportion of Medicaid bene-
ficiaries are children, adolescents, and young adults 
who may face significant barriers to access diabe-
tes technology, further exacerbated by disparities 
that already exist based on race, ethnicity, and so-
cioeconomic status.
Objectives: To evaluate the glycemic benefit of AID 
in under-resourced children, adolescents, and young 
adults, we analyzed real-world outcomes for Omni-
pod 5 AID System users who were covered by Med-
icaid.
Methods: Continuous glucose monitoring (CGM) and 
insulin data from Omnipod 5 users aged <26 years 
covered by Medicaid in the US with ≥90 days of data 
available in the cloud-based data management 
system were included. Data from 1,237 users with suf-
ficient CGM data (≥75% of days with ≥220 readings) 
were available at the time of analysis, with >225,000 
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person-days of data total. Results were analyzed 
overall and for those primarily using the lowest tar-
get setting (average target over time of 110-115mg/
dL [6.1-6.4mmol/L]).
Results: Users were aged median [IQR] 11 [8, 15] years 
with median 176 days of system use. Time spent 
in Automated Mode was median 90.8%. The 110, 
120, 130, 140, and 150mg/dL targets were used for 
39.7%, 34.2%, 11.1%, 4.5%, and 9.8% of time, respec-
tively. Median time in target range (70-180mg/dL; 
3.9-10.0mmol/L) was 56.7% overall and 61.1% with the 
lowest target (Table). 
Time <70mg/dL (<3.9mmol/L) was low: median 1.1% 
overall and 1.2% with the lowest target. Median GMI 
was 7.6% overall and 7.4% with the lowest target.

Table. Real-world glycemic outcomes for 
Medicaid-covered users aged <26y on the 
Omnipod 5 AID System.

Conclusions:  These results demonstrate that un-
der-resourced children, adolescents, and young 
adults are using the Omnipod 5 AID System safely 
and effectively in the real world, supporting policy 
changes that could enable greater access to this 
technology among this population.

 

P-094    |    Real-world glycemic outcomes of 
>5,000 children and adolescents with type 1 
diabetes using the Omnipod® 5 automated insulin 
delivery system (AID) with cloud-based data 
management

J. Sherr1, D. DeSalvo2, L. Huyett3, K. Snow3, 
J. Méndez3, I. Hadjiyianni3, T. Ly3

1Yale School of Medicine, New Haven, United States, 
2Baylor College of Medicine, Houston, United States, 
3Insulet Corporation, Acton, United States

Introduction: The Omnipod 5 AID System is a novel 
tubeless hybrid closed-loop system that allows for 
personalized therapy through customizable glucose 
targets from 110-150mg/dL in 10mg/dL increments 
(6.1-8.3mmol/L in 0.55mmol/L increments). 
The system enables automatic upload of data for all 
users initiating the system, facilitating unprecedent-
ed access to evaluate real-world outcomes.
Objectives: To assess the real-world glycemic ben-
efit of AID in children and adolescents, we analyzed 
real-world outcomes for Omnipod 5 AID System us-
ers aged <18y.
Methods: Continuous glucose monitoring (CGM) and 
insulin data from Omnipod 5 users with type 1 diabe-
tes (T1D) aged <18y in the US with ≥90 days of data 
available in the cloud-based data management 
system were included. 
Data from 5,050 users with sufficient CGM data 
(≥75% of days with ≥220 readings) and primarily us-
ing the lowest target setting (mean target over time 
110-115mg/dL [6.1-6.4mmol/L]), aged <6y (n=224), 6 to 
12y (n=2,781), and 13 to 17y (n=2,045) were available 
at the time of analysis, with >850,000 person-days 
of data total.
Results:  Users were aged mean±SD 11.4±3.4y with 
median 184 days of system use. Outcomes are shown 
in the Table for each age group. 
Median time in target range (70-180mg/dL; 3.9-10.0 
mmol/L ) was 74.3%, 69.2%, and 65.6% for each age 
group, respectively. Time <70mg/dL (<3.9mmol/L) 
in each age group was low: median 3.0%, 1.7%, and 
1.2%, respectively.
Conclusions:  These results are the first to demon-
strate that in over 5,000 children and adolescents 
using the Omnipod 5 System in a real-world setting, 
highly favorable glycemic outcomes are achievable 
and are similar to those first reported in pivotal tri-
als.
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Table. Real-world glycemic outcomes across 
pediatric age groups with the Omnipod 5 AID 
System.

 
P-095    |    Hybrid closed loop (HCL) Insulin delivery 
system is equally safe in unlicensed user group and 
improves overall glycaemic control in preschool 
children along with very high level of parental 
satisfaction

A. Gangadharan1, N. Parameswaran1, C. Bowness1, 
C. Tomos1, L. Rafiq1, R. Cordingley1

1Ysbyty Gwynedd, Betsi Cadwaladr University Health 
Board, Paediatric diabetes, Bangor, United Kingdom

Introduction: The Hybrid closed loop (HCL) has rev-
olutionised management of T1D. Some advanced 
HCL insulin pumps have restrictions on its wider clin-
ical use. Variable practices exists among clinicians 
managing children with T1D.
Objectives: We share our experiences on the use of 
Tandem Control-IQ HCL in unlicensed user group 
(i.e. <6 years of age *, <10 units of Insulin/day and 
Wt <25 kgs). We also share parent’s perspectives on 
glycaemic control and Quality Of Life (QOL) [consent 
taken]
Methods: Case series:
4 cases on the use of Tandem T-Slim Control-IQ in 
unlicensed user group. All of them use Dexcom G6 

for CGM. Cases 1-3 were on Tandem Basal-IQ and 
Case-4 was on MDI before commencement of Con-
trol-IQ.

Case- Age at Diagnosis (months), Age at start of 
Control-IQ. 
[Weight in Kgs, TDD at start of Control-IQ]
Case-1 
Diagnosed at 18 months, Basal-IQ at 22 months, 
Control-IQ at 30 months.
[Wt- 12.8, TDD-9 units]
Case-2 
Diagnosed at 18 months, Basal-IQ at 21 months, 
Control-IQ at 27 months.
[Wt-15.4, TDD-9 units]
Case-3 
Diagnosed at 11 months, Basal-IQ at 13 months, 
Control-IQ at 23 months. 
[Wt-13.4, TDD-8 units]. Awaiting for F/U 
appointment.
Case-4
Diagnosed at 38 months & managed with MDI 
regime. Control-IQ at 43 months.
[Wt- 19, TDD-12 units]

All four children did not meet the clinical criteria for use of 
Control-IQ HCL.

Results: Table-1 compares glycaemic control at the 
start of Control-IQ and latest follow up point.

Case 1 (M) Case 2 (M) Case 3 (M) * Case 4 (F)
Treatment 
before Con-
trol-IQ

Tandem-Basal IQTandem-Basal IQ Tandem-Bas-
al IQ

MDI

At start 
of Con-
trol-IQ

Latest 

F/U

At start 
of Con-
trol-IQ

Latest 

F/U

At start 
of Con-
trol-IQ

Latest 

F/U

At start 
of Con-
trol-IQ

Latest 

F/U

TIR %  
(4-10 mmol/l)

52 69 68 73 37 68 71 65

TBR %  
(≤ 3.9 mmol/l)

3 5 6 6 2 4 0 2

TAR %  
( ≥10.1 mmol/l)

45 26 26 21 61 28 29 33

HbA1c (mmol/
mol)

50 52 42 39 71 - 56 59

BMI (Kg/M2) 17.4 17.4 20.1 19.6 17.6 - 19.3 19.1
Severe Hy-
poglycaemia 
(reported)

None None None None None - None None

Parents ex-
periences & 
Would they 
recommend 
Control-IQ?

Quotes- from 
parents

Positive & Yes

 ‘Highs (>14), 
were hardly 

happening any 
more’

Positive & Yes

 ‘We have trust & 
confidence with 

Control-IQ’

Positive & Yes

 ‘Really 
positive & lot 

easier’

Positive & Yes

 ‘Pump without 
Control-IQ 

nonsensical’

Table-1.
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Outcomes:
•	Clinically significant improvement in glycaemic 

control
•	Parents reported high level of satisfaction & 

reduced hypoglycemia fear
•	 Improved quality of sleep
•	Overall improved the QOL not only for the child 

but for the entire family
Limitations:
•	Small numbers and shorter follow up period
Conclusions: 
1. Use of diabetes technology in unlicenced group is 
equally safe without compromising the car
2. Open discussions and collaborative working with 
parents are crucial while opting for nonconventional 
management strategies

 
P-096    |    Self-management behaviors and 
changes in body mass index among children and 
adolescents using the advanced hybrid closed loop 
system: 12 months prospective study

Y. Elhenawy1, M. Shaarawy2, E. Selim3

1Pediatric and Adolescent Diabetes Unit (PADU), 
Department of Pediatrics, Faculty of Medicine, 
Ain Shams University, Cairo, Egypt, 2Pediatric 
Diabetologist, Regional Pump Consultant, Cairo, 
Egypt, 3Diabetes Educator, Cairo, Egypt

Introduction: Data assessing self-management be-
haviors (SMB) including carbohydrate (CHO) intake 
and meal announcement as well as changes in body 
weight among young people living with type 1 diabe-
tes (T1D) using advanced hybrid closed loop (AHCL) 
is limited.
Objectives:  Thus, the aim of this study was to ac-
cess SMB and changes in body mass index (BMI) 
among children and adolescents with T1D using the 
Medtronic Minimed TM 780G system.
Methods:  A prospective study including 50 partici-
pants with T1D (age: 10.04 ± 3.33 years) successfully 
initiating the AHCL system and regularly followed up 
for 12 months. BMI Z-score was assessed regularly 
during the study period. 
Data regarding insulin delivery, meal announcement, 
average daily intake of CHO and CGM metrics were 
recruited from CareLinkTM Software.
Results: After completing 1 year on AHCL,BMI Z-score 
of the participants were comparable throughout the 
study period with mean baseline Z-score of 0.59 ± 
0.15 compared to 0.6 ± 0.14 at the end of the study 

(P>0.05). The percent of basal insulin decreased by 
15.8% when shifting to AHCL. Regarding SMB, partic-
ipants announced an average of 3.5± 1.1 meals /day, 
the frequency of meal announcement positively cor-
related with time spent in range (TIR; 70-180 mg/dL) 
(r= 0.6, P<0.01). 
The average baseline total daily announced CHO 
was 187.94 ± 35.11 grams/day (40-50% of estimat-
ed daily caloric requirements). The total daily an-
nounced CHO was comparable throughout the 
study period (P >0.05). 
These findings were coupled with improvement in 
glycemic outcomes as evidenced by a significant 
decrease in HbA1c from 8.76 ± 0.75 % (72.2 mmol/mol) 
to 6.9 ± 0.3 % (51.9 mmol/mol) (P <0.01). TIR substan-
tially increased reaching 81.1 ± 4.75 % 1 year after ini-
tiating AHCL (p<0.01) with 1.6± 0.7 % of the time spent 
below 70 mg/dL.
Conclusions: The AHCL system attained the recom-
mended glycemic outcomes together with providing 
more flexibility in daily consumptions. The improved 
glycemic targets were not associated with increas-
ing CHO intake or BMI among children and adoles-
cents with T1D. SMB is an important prerequisite for 
achieving glycemic targets.

 
P-097    |    Improvement in real-world glycaemic 
outcomes in Australian youth with type 1 diabetes 
on closed loop therapy

M.B Abraham1, B. Halim2, G. Manos2, A. Arrieta3, 
A. Jenkins4, S. Vogrin5, R. MacIsaac2, E. Ekinci6, 
J. Shin7, E. Davis1, R. Vigersky8, D. O’Neal2, T.W Jones1

1Perth Children’s Hospital and Telethon Kids 
Institute, Perth, Australia, 2St Vincent’s Hospital, 
Melbourne, Australia, 3Medtronic Bakken Research 
Centre, Maastricht, Netherlands, 4Baker Heart and 
Diabetes Institute, Melbourne, Australia, 5University 
of Melbourne, Melbourne, Australia, 6Austin Health 
and University of Melbourne, Melbourne, Australia, 
7Medtronic Diabetes, California, United States, 
8Medtronic Diabetes, Washington, United States

Introduction:  In the pre-closed loop era, less than 
a third of youth achieved the recommended tar-
gets of glycaemic outcomes. Closed loop systems 
(CLS) have evolved with refinements in algorithm; 
enhancements to the MiniMedTM Medtronic 780G 
compared to the previous 670G/770G CLS include a 
choice of glucose targets, automated correction bo-
luses, and an improved user interface.
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Objectives:  The aim was to compare the real-
world glycaemic outcomes and goals achieved by 
Australian youth with Type 1 diabetes with the 780G 
CLS to the 670G/770G CLS.
Methods:  ​A retrospective analysis of CarelinkTM re-
al-world data collected between March 2019 and 
Jan 2023 from Australian youth ≤ 15 years of age was 
conducted. 670/770G and 780G users on Guardian 
Sensor 3 with at least 10 continuous days of sensor 
glucose data following Closed Loop (CL) start were 
included. Analyses included % time in CL, insulin de-
livery, CGM metrics and proportion of users achiev-
ing recommended glucose management indicator 
(GMI < 7.0%) and time in range (TIR 70-180 mg/dl > 
70%) goals.

670G/770G

n=986

780G

n=591

P values#

between 
670G/770G
and 780G

System performance
Sensor wear (%)
Time in closed loop (%)
Exits from closed loop/week, n
System-initiated exits from closed loop/
week, n
User-initiated exits from closed loop/week, n

68.8 ± 26.5
60.5 ± 28.6

4.6 ± 2.4
4.2 ± 2.4

 
0.4 ± 0.6

82.8 ±17.5
85.5 ±19.1
1.8 ± 1.5
1.3 ± 1.4

 
0.4 ± 0.7

<0.001*
<0.001*
<0.001*
<0.001*

 
0.0447*

Insulin delivery##

System-initiated, % TDD
User-initiated, % TDD
User-initiated boluses per day, n

46.0 ± 8.9
54.0 ± 8.9
6.4 ± 2.1

56.0 ±10.7
44.0 ± 10.7

5.6 ± 2.2

<0.001*
<0.001*
<0.001*

Proportion of users meeting recommended targets (%)
Users with GMI < 7% or 53 mmol/mol
Users with Time in range >70%
Users with Time below range (<70 mg/dl) 
< 4%
Users with GMI <7%, Time in range >70% 
and Time below range (<70 mg/dl) < 4%

27.1
25.6
81.4 

15.6

53.8
53.3
82.4 

37.4

<0.001**
<0.001**
1.000** 

<0.001**

CGM metrics*
GMI %

GMI mmol/mol

Coefficient of variation %

Mean Glucose mg/dl

% Time in range 70 to 180 mg/dl

% Time < 54 mg/dl

% Time <70 mg/dl

% Time >180 mg/dl

% Time >250 mg/dl

7.3 ± 2.6

56.1± 5.1

37.7 ± 4.1

166 ± 19.6

62.9 ± 10.7

0.7 ± 0.8

2.6 ± 2.0

34.5 ± 11.3

11.6 ± 7.7

7.0 ± 2.6

53.2 ± 4.9

37.5 ± 4.4

154.9 ± 18.6

69.2 ±10.1

0.6 ± 0.8

2.6 ± 2.1

28.2 ±10.8

8.2 ± 6.5

<0.001

0.5107

<0.001

<0.001

0.0604*

0.8167*

<0.001

<0.001*
Values in Mean ± SD

P values# 191 users of both devices, values with *from Wilcoxon signed rank test; 
values with **from McNemar’s test; p values without * or ** from paired t test.
## 780G n=984 and p values n=190.

Results:  The table above summarises the results. 
780G (n=591) users achieved a TIR of 69.2% ± 10.1 %, 
GMI of 7.0 ± 2.6% (53.2 ± 4.9 mmol/mol) with 86% time 
in CL while 670/770G (n=986) users achieved TIR of 

62.9% ± 10.7%, GMI of 7.3 ± 2.6 % (56.1 ± 5.1 mmol/mol) 
with 61% time in CL with system-initiated insulin de-
livery higher (56%) with 780G than 670/770G (46%). 
There was reduction in time spent > 180 mg/dl (780G 
vs 670/770G; 28.2% vs 34.5%) with no increase in hy-
poglycaemia with 780G. GMI and TIR targets were 
met in 54% and 53% of youth on 780G compared to 
26% and 27% on 670/770G.
Conclusions:  Compared with the first-in-market 
670G/770G systems, more than half of youth on 
780G met the recommended glycaemic targets with 
improved time in range and reduction in hypergly-
caemia with no increase in hypoglycaemia.

 
P-098    |    Real-world performance of two 
automatic insulin delivery systems in a Danish, 
pediatric cohort over a 12-month follow-up period: 
a retrospective study

E.B. Lindkvist1,2, A. G. Ranjan1, K. Pilgaard1,3, 
K. Nørgaard1,2, J. Svensson1,2,3

1Steno Diabetes Center Copenhagen, Clinical 
Research, Herlev, Denmark, 2University of 
Copenhagen, Department of Clinical Research, 
Copenhagen, Denmark, 3Herlev and Gentofte 
University Hospital, Department of Pediatrics, 
Herlev, Denmark

Introduction:  Automatic insulin delivery (AID) sys-
tems improve glycemic control in in-patient trials 
and short-running real-world studies.
Objectives:  To investigate whether initial improve-
ments in glycemic outcomes with AID systems (Tan-
dem Control IQ or Medtronic Minimed 780G) persist 
during one year of real-world observation.
Methods:  A retrospective, observational study in-
cluding children aged 0-18 years old from Steno 
Diabetes Center Copenhagen, Denmark, switching 
to an AID system irrespective of previous treatment 
modality during a two-year period. Glycemic mea-
sures and HbA1c were collected before (T

pre
) as well 

as three (T
3
), six (T

6
), and twelve (T

12
) months after AID 

initiation. 
Data were analyzed using linear mixed modelling 
with participants as random effect intercept and 
time, AID-type, and their interaction term as fixed ef-
fects.
Results: A total of 194 individuals switched during the 
inclusion period of which 153 (83 females (42,8%), 
median age 11.3 [IQR 7.9-14.4] years, median dia-
betes duration 4.9 [IQR 1.7-7.2] years) had sufficient 
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data at minimum one timepoint for analyses, de-
fined as a minimum of 14 days of continuous glucose 
measuring with >= 70% sensor data coverage. HbA1c 
decreased significantly after three months of AID 
usage and this change persisted during the entire 
year of observation (Table 1). 
Furthermore, most glycemic metrics improved after 
3 months and remained stable, except for time be-
low range (TBR; <3.9 mmol/L), which remained un-
changed at all four timepoints (Table 1). 
The amount daily carbohydrates logged in the 
pumps did not change with initiation of AID treat-
ment or throughout the observation period, but the 
total amount of daily insulin administered signifi-
cantly increased following the switch to AID treat-
ment (Table 1).

Variable

Mean 
(95% CI)

Tpre

(n = 94)

T3

(n = 126)

T6

(n = 117)

T12

(n = 70)

Poverall

(month)

HbA1c  
(mmol/mol)

58.6  
(57.0-60.3)

53.1  
(50.9-55.2)

54.1  
(51.9-56.4)

53.4  
(51.6-55.2) <0.0001

Time in range 
(3.9-10.0 
mmol/L) (%)

62.1  
(60.1-64.1)

71.3  
(69.4-71.7)

69.5 
 (67.5-71.4)

69.5  
(67.4-71.7) <0.0001

Time below 
range (<3.9 
mmol/L) (%)

1.9 (1.6-2.3) 1.6  
(1.3-1.9)

1.7  
(1.4-2.0)

1.6  
(1.4-2.1) 0.18

Time above 
range (>10.0 
mmol/L) (%)

35.1  
(33.0-37.2)

26.2  
(24.2-28.3)

27.8  
(25.8-29.9)

27.9 
(25.6-30.2) <0.0001

Time in right 
range  
(3.9-7.8 
mmol/L) (%)

39.8  
(37.8-41.8)

49.6  
(47.6-51.5)

47.8  
(45.8-49.8)

47.5  
(45.4-49.7) <0.0001

Glycemic risk 
index

44.6  
(42.0-47.2)

32.9  
(30.4-35.4)

36.0  
(33.4-38.5)

35.1  
(32.3-37.9) <0.0001

Daily car-
bohydrates 
(grams)

202.0  
(184.2-219.9)

186.4  
(172.2-200.5)

185.7  
(171.1-2002)

195.1  
(178.4-211.7) 0.22

Total daily 
insulin (IE)

35.9  
(31.4-40.3)

36.9  
(32.8-41.0)

38.4  
(34.2-42.6)

41.5  
(37.2-45.8) <0.0001

Conclusions: In a Danish pediatric cohort, treatment 
with AID resulted in improved glycemic outcomes af-
ter three months of use, and this improvement per-
sisted for a minimum of 12 months in a real-word set-
ting.

P-099    |    Use of advanced hybrid closed loop 
(AHCL) in automode reduces need of caretaker-
initiated insulin boluses in preschool (2 – 6 y old) 
children during the night hours

M.-A. Pulkkinen1, T. Varimo1, A.-K. Tuomaala1

1Helsinki University Hospital, Childrens Hospital, 
Helsinki, Finland

Introduction: Treatment of type 1 diabetes in young 
children is challenging since they experience marked 
day-to-day and within-day and especially with-
in-night variability in glucose levels. Characteristi-
cally, young children have an increase in insulin need 
during the late evening hours, and reduced need of 
insulin during early morning hours, making insulin 
adjustment even more challenging.
Objectives:  To analyze the change in the need of 
user-initiated boluses during the night time in pre-
school children (2 - 6 year old) with type 1 diabetes 
treated with advanced Hybrid closed loop (AHCL) 
pump when using manual mode versus automode.
Methods:  A non-randomized, prospective, sin-
gle-arm clinical trial (n=35) to analyze safety and 
effectiveness of AHCL pump conducted between 
2020-2022. Data of the mean insulin (iu) / hour was 
analyzed from 31 patients during the run-in period 
(manual mode, 12 days) and during the use of auto-
mated mode (340 days) to analyze the change in the 
need of manual correction boluses during the sleep 
time when using manual mode versus when using 
the automode.
Results: In preschool children with type 1 diabetes in-
sulin need (iu / hour) increases after falling a-sleep 
and drops after the midnight (Figure). 

Basal insulin between 21 pm and 06 am was on av-
erage 0.208 (0.1) iu / hour during the run-in phase 
(manual mode) and did not significantly change 
during the automode phase (0.224 (0.06) iu / hour, 
p=0.194). 
However, need for caregivers’ interruption to cor-
rect rising glucose during night was significantly re-
duced in automode. Mean amount of user-initiated 
bolus-insulin between 21 pm and 06 am during the 
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manual mode was 0.087 (0.05) iu / hour and was re-
duced significantly to 0.057 (0.049) iu / hour during 
the automode, p=0.007.
Conclusions: Need of manual insulin correction bo-
luses during the nighttime is significantly reduced 
with use of automode of the ACHL pump in pre-
school children giving caregivers possibility for less 
interruption in their sleep.

 
P-164    |    Real life comparison of two advanced 
hybrid closed-loop systems among children and 
adolescents: the open-source automated insulin 
delivery and MiniMed™ 780G

Z. Landau1, Y. Lebenthal2, K. Mazor-Aronovitch3, 
A. Brener2, N. Levek4, T. Jacobi-Polishook5, 
T. Ben Ari6, S. Abiri6, A. Haim7, J. Nir5, M. Rachmiel5, 
O. Pinhas-Hamiel3

1Faculty of Health Sciences, Ben-Gurion University 
of the Negev, Beer-Sheva, Israel, 2Sackler 
Faculty of Medicine, Tel Aviv University, Pediatric 
Endocrinology and Diabetes Unit, Dana-Dwek 
Children’s Hospital, Tel Aviv, Israel, 3Sackler Faculty 
of Medicine, Tel Aviv University, Pediatric Endocrine 
and Diabetes Unit, Edmond and Lily Safra Children’s 
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Edmond and Lily Safra Children’s Hospital, Chaim 
Sheba Medical Center, Ramat Gan, Israel, 5Pediatric 
Endocrinology Unit Pediatric Endocrinology Unit, 
Shamir (Assaf Harofeh) Medical Center, Tzrifin, 
Israel, 6Sackler Faculty of Medicine, Tel Aviv 
University, Pediatric Endocrine and Diabetes Unit, 
E. Wolfson Medical Center, Holon, Israel, 7Faculty 
of Health Sciences, Ben-Gurion University of the 
Negev, Pediatric Endocrinology and Metabolic Unit, 
Soroka University Medical Center, Beer-Sheva, Israel

Introduction:  In recent years, several advanced hy-
brid closed-loop (AHCL) systems have been devel-
oped to combine glucose sensing and automated 
insulin delivery for individuals with type 1 diabetes. 
These systems utilize an algorithm to automatically 
adjust some aspects of insulin dosing based on con-
tinuous glucose sensor data, insulin pump data, and 
other relevant information such as carbohydrate in-
take and glucose targets.
Objectives:  To compare glycemic parameters of 
youth with type 1 diabetes treated by 2 different AHCL 
systems: an open-source automated insulin delivery 
system (OS-AID) or the MiniMed™ 780G system.

Methods:  This observational study utilized diabe-
tes-related data from five medical centers. The pri-
mary outcome measures were the mean time spent 
in selected glycemic ranges for each system.
Results:  At baseline the OS-AID group (n=29) were 
younger than the 780G group (n=20) (11.1±3.7 vs. 
13.7±3.8 years, respectively, p=0.02), had lower HbA1c 
levels (6.7±0.6% vs. 7.6±1.0%, p=0.001), and spent lon-
ger time in range (TIR

70-180
) 69.7±12.9% vs. 60.5±17.2%, 

p=0.05). There were comparatively more significant 
improvements in mean glucose, HbA1c, and TIR

70-

180 
levels in the OS-AID group, with less time above 

range and increased weight gain at 11.1±34 months. 
The 780G group showed significant improvement 
only in TIR

70-180
. 

At final follow-up, the OS-AID group had a signifi-
cantly lower mean HbA1c level (6.4±0.6% vs. 7.3±0.9%, 
p=0.001), and a lower glucose management indica-
tor, however, time spent in the hypoglycemic rang-
es (TBRI

54-70
 5.0±3.0 vs. 2.5±2.2, p=0.002 and TBRII

<54
 

1.5±1.3 vs 0.5±0.9, p=0.016) was longer than the 780G 
group.
Conclusions: Both AHCL systems similarly improved 
TIR. The OS-AID youth had better glycemic control 
but spent a longer time in the hypoglycemic range.

 
P-165    |    One year follow up comparison of two 
advanced hybrid closed loop systems in adolescent 
patients with type 1 diabetes

P. Konecna1, J. Vyzralkova1, K. Hajkova1, B. Krejcirova1, 
D. Prochazkova1

1University Hospital Brno, Pediatrics Department, 
Brno, Czech Republic

Introduction: Tandem Control-IQ and MiniMed 780G 
are currently the two advanced hybrid closed loop 
(AHCL) systems most commonly used in pediatric 
patients with type 1 diabetes (T1D) in the Czech Re-
public. Adolescents and young adults are the group 
with the highest HbA1C values, often unable to reach 
recommended glycemic targets.
Objectives: The aim of this study was to retrospec-
tively compare data from continuous glucose moni-
toring in adolescent patients one year after initiation 
of AHCL (Tandem Control-IQ and MiniMed 780G ) 
therapy.
Methods:  Thirty-four adolescent (15 Tandem sys-
tem, 19 MiniMed 780G system, M: F 16: 18, mean age 
15 years, diabetes duration > 1 year) with T1D, previ-
ously treated with Predictive Low Glucose Suspend 
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(PLGS) systems or Multiple Daily Injections (MDI) and 
then upgraded to AHCL have been enrolled. Glyce-
mic control (GMI and time in ranges, mean glucose 
value, standard deviation, coefficient of variation) 
and AHCL characteristic (total insulin dose, basal/
bolus ratio, total carbohydrates) were analyzed at 
baseline and at 3, 6 and 12 months after initiation of 
the AHCL system.
Results: For both AHCL systems, there was a signifi-
cant increase in time in range (TIR) after 3 months of 
treatment from 65.1 to 80.1% (p < 0.0004) and from 
74.8 to 79.6% (p < 0.021 ). The MiniMed 780 group 
achieved significant increase in TIR over the year as 
well as a reduction in total time below range (TBR). 
For the Tandem Control-IQ group, there was a signif-
icant reduction in TBR during the whole year. Severe 
hypoglycaemia and diabetic ketoacidosis were not 
observed.
Conclusions:  Tandem Control-IQ and MiniMed 780 
G systems lead to improved glycemic control in ad-
olescent patients with T1D especially during the first 
3 months after initiation of AHCL therapy. The com-
parison between the two evaluated systems in our 
study did not show significant diferences in all mon-
itor parameters after 12 months from the start of the 
therapy.

 
P-166    |    Reduced hypoglycaemia rates with the 
use of automated hybrid closed loop (AHCL) pump 
technology in a camp setting

G. Lewis1, E. Wiltshire2,3

1Wellington Regional Hospital, Endocrine, Diabetes 
& Research Centre, Wellington, New Zealand, 
2University of Otago, Endocrine and Diabetes, 
Wellington, New Zealand, 3University of Otago, 
Paediatrics, Wellington, New Zealand

Introduction: Use of technology is increasing in camps. 
This requires appropriately trained staff, as per ADA 
guidelines, and may reduce risks for hypoglycaemia. 
Our 2022 camp included significant numbers of chil-
dren using AHCL therapy allowing us to assess the im-
pact of this technology at managing glycaemic con-
trol with consecutive days of exercise.
Objectives: To compare hypoglycaemia rates in chil-
dren and adolescents using AHCL or standard pump 
therapy at camp.
Methods:  Retrospective analysis of real world data: 
rates of hypoglycaemia for children and youth with 
T1DM using AHCL pumps compared with non-HCL 

pumps, and change in use of pumps and AHCL in the 
last 10 years. Hypoglycaemia was defined as glucose 
< 3.9mmol/L, confirmed with finger-stick. 49 children 
and adolescents with type 1 diabetes attended dia-
betes camp in Wellington, New Zealand: 30 children 
(8 – 13 years) and 19 adolescents (13 – 18 years). 38 
of the 49 ‘campers’ used insulin pumps, including 28 
using AHCL; 1 Medtronic 780G with Smartguard (SG) 
and 27 Tandem with Control IQ (CIQ). 
Non-HCL pumpers used either finger pricking, Libre, 
Dexcom, or Basal IQ (BIQ). Rates of technology were 
compared over the past 10 years.
Results: Pump use at camp has increased from 20% 
- 84% of children, and 24% - 73% of adolescents 
since 2012. AHCL was first used in 2022. 70 episodes 
of hypoglycaemia across the 5 days of camp for 28 
of the 38 in participants using CSII: 37 out of 70 (0.74 
episodes/person/day) in those not using without 
AHCL; 33 out of 70 (0.24 episodes/person/day) in 
those using AHCL, a significant reduction. This com-
pares with previously published rate of 0.9 episodes/
person/day (McTavish, L., & Wiltshire, E. (2011).
Conclusions: Technology use at camp has increased 
dramatically over 10 years, with AHCL most common 
at our most recent camp in 2022. This retrospective 
study of real-world data shows that this technology 
is safe in a camp setting, and can improve rates of 
hypoglycaemia.

 
P-167    |    Simplified meal announcement with a 
three personalized presets of carbohydrates as 
alternative method to meal announcement with 
precise carbohydrate counting in adolescents with 
type 1 diabetes using the MiniMed 780G system

G. Petrovski1, J. Cambell1, M. Pasha1, K. Hussain1

1Sidra Medicine, Endocrinology and Diabetes, Doha, 
Qatar

Introduction: Only one third of people with diabetes 
feel they can estimate carbohydrates well and near-
ly half of them consider carbohydrate counting to be 
on the most burdensome aspect of their diabetes 
management. We search for new strategies to make 
meal management easier and to alleviate the bur-
den of precise carb counting.
Objectives: To evaluate the system use and utiliza-
tion to glycemic outcomes in adolescents with Type 
1 Diabetes (T1D) using meal announcement with pre-
cise carbohydrate counting and presets of three 
carbohydrate amounts.
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Methods: 34 participants (12-18 years) with T1D that 
initiated MiniMed 780G system were randomly as-
signed to the Fix group (simplified meal announce-
ment by preset of 3 personalized fixed carbohydrate 
amounts) or the Flex group (precise carbohydrate 
counting). Glycemic outcomes (HbA1c, Time in Rang-
es), bolus distribution, system settings and utilization 
were analyzed after 12 weeks.
Results: TIR was 73.5±6.7% in the Fix and 80.3±7.4% 
in the Flex group (p=0.043), while HbA1c of 6.8±0.3% 
and 6.6±0.5 %, did not differ (p=0.168), respectively 
at the end of the study. Manual bolus amount was 
lower in the Fix group when compared to the Flex 
group (20.8±9.1 u/d vs 30.8±9.4 u/d, p=0.003) and the 
amount of insulin delivered by auto-correction was 
almost twice as high in the Fix group compared to 
the Flex group (17.9±8.6u/d vs 8.9±3.5 u/d, p=0.003). 
No differences in sensor wear, automated mode, 
glucose target and active insulin time were found 
between the groups.

Table 1. Glycemic control, Carbohydrate 
announcement, insulin and system settings.

Conclusions: Adolescents on the MiniMed 780G sys-
tem using simplified meal announcement can reach 
international targets of glycemic control. This meth-
od can be used as alternative approach in those 
adolescents challenged with precise carbohydrate 
counting with a minimal sacrifice of glycemic control 
compared to precise carbohydrate counting, which 
remain important for MiniMed 780G users.

P-168    |    The use of AID systems improves 
glycemic control in adolescents with type 1 
diabetes and attention deficit hyperactivity 
disorder – a single center case series

C. Fille1, S. Bachmann2,3, F. Claude2,3, M. Hess2,3, 
G. Szinnai2,3, M.-A. Burckhardt2,3

1University of Basel, Medical Faculty, Basel, 
Switzerland, 2University Children’s Hospital Basel, 
Pediatric Endocrinology and Diabetology, Basel, 
Switzerland, 3University of Basel, Department of 
Clinical Research, Basel, Switzerland

Introduction:  Children and adolescents with type 
1 diabetes (T1D) and attention deficit hyperactivity 
disorder (ADHD) are known to have poorer glycemic 
control than children with T1D without ADHD. 
Currently available automated insulin delivery (AID) 
systems have the potential to support adolescents 
with T1D and psychiatric comorbidities such as 
ADHD.
Objectives:  The aim of this case series was to de-
scribe glycemic control before and after start of AID 
in youth with ADHD.
Methods:  Children and adolescents with T1D and 
ADHD followed up at the UKBB who changed their 
insulin therapy to an automated insulin delivery (AID) 
system were identified. Demographics and glycemic 
parameters (mean HbA1c, mean percentage time 
spent between 3.9 and 10mmol/L (TIR) and mean 
percentage time spent < 3.9mmol/L (TBR)) one year 
before and one year after AID start were obtained 
from medical records and compared using a Wilcox-
on rank sum test.
Results: Five adolescents (3 male and 2 female) with 
T1D and ADHD started on an AID system between 
February 2019 and February 2022. Median (range) 
diabetes duration was 1.1 years (0.8-14.4 years), me-
dian age at AID start 13.6 years (11.0-16.6). Median 
(range) TIR increased from 45.5% (33.8-59,6) to 71% 
(45.3-76.7), p=0.043, while TBR did not significantly 
change 2.8% (1.3-11.3) vs 2.3% (1.5-5.3), p= 0.225. All 
adolescents except one showed a trend towards 
lower HbA1c values, median HbA1c was 7.9% (6.9-
8.9) before vs. 7.5% (6.5-9.4) after AID start, p=0.5. No 
episodes of diabetic ketoacidosis (DKA) or severe 
hypoglycemia (SH) occurred during the two-year 
follow-up period.
Conclusions: This case series illustrates that AID can 
facilitate diabetes management in adolescents with 
T1D and ADHD. It points towards improved glycemic 
control and less time in hypoglycemia without an 
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event of DKA or SH. These observational findings 
warrant verification in a larger cohort with longer fol-
low-up and comparison between children and ado-
lescents with T1D and ADHD with and without AID.

 
P-169    |    Benefits of a second-generation AID 
systems over the first-generation in real-world 
settings: a one-year comparative study

B. Bombaci1, S. Passanisi1, M. Valenzise1, G. Salzano1, 
F. Lombardo1

1University of Messina, Department of Human 
Pathology in Adult and Developmental Age 
“Gaetano Barresi”, Messina, Italy

Introduction:  Recently, a second-generation auto-
mated insulin delivery (AID) system has been devel-
oped that adds to the first-generation several en-
hancements, such as automatic correction boluses 
and individualized different target set points.
Objectives:  The aim of this monocentric observa-
tional study was to assess the real-world perfor-
mance of first- and second-generation AID systems 
in a cohort of children and adolescents with type 1 
diabetes over a one-year follow-up.
Methods:  Demographic, anamnestic, and clinical 
data of the study cohort were collected at the start of 
automatic mode. Data on continuous glucose moni-
toring metrics, system settings, insulin requirements, 
and anthropometric parameters at three different 
time points (baseline, 6 months, 12 months) were ret-
rospectively gathered and statistically analyzed.
Results:  Fifty-four individuals (55.6% of females) 
aged 7-18 years switching to AID therapy were in-
cluded in the analysis. 
Two weeks after starting automatic mode, subjects 
using advanced hybrid closed-loop (AHCL) showed 
a better response than hybrid closed-loop (HCL) us-
ers in terms of time in range (p = 0.016), time above 
range 180-250 mg/dl (p = 0.022), sensor mean glu-
cose (p = 0.047), and glycemia risk index (p = 0.012). 
After 12 months, AHCL group maintained better 
mean sensor glucose (p = 0.021) and glucose man-
agement indicator (p = 0.027). 
Noteworthy, both HCL and AHCL users achieved the 
recommended clinical targets over the entire study 
period (Figure 1). 
The second-generation AID system registered lon-
ger time spent with automatic mode activated and 
fewer shifts to manual mode at every time point (p 
< 0.001).

Conclusions:  Both systems showed sustained and 
successful glycemic outcomes in the first year of 
use. However, AHCL users achieved tighter glycemic 
targets, without an increase of hypoglycemia risk. 
Improved usability of the device may also have con-
tributed to optimal glycemic outcomes by ensuring 
better continuity of the automatic mode activation.

 
P-170    |    Rapid improvement of glycemic control 
in children and adolescents with type 1 diabetes 
mellitus, after transitioning from multiple dose 
injections to advanced hybrid closed loop

I.-A. Vasilakis1, S. Sakka1, E. Angelopoulou1, 
K. Hatziagapiou1, D. Georgakopoulou1, K. Barouti1, 
M. Dolianiti1, M. Binou1, I. Farakla1, N. Nicolaides1, 
C. Kanaka- Gantenbein1

1Diabetes Center, Division of Endocrinology, 
Metabolism and Diabetes, First Department of 
Pediatrics, National and Kapodistrian University of 
Athens Medical School, “Aghia Sophia” Children’s 
Hospital, Athens, Greece

Introduction:  Recent studies have shown that Ad-
vanced Hybrid Closed Loop (AHCL) insulin delivery 
system offers better glycemic control to children with 
Type 1 Diabetes Mellitus (T1DM). AHCL system is the 
only one offered to date in Greece and has just re-
cently being reimbursed.
Objectives: In this retrospective study we compared 
Continuous Glucose Monitoring (CGM) metrics (Time 
in range- TIR, Time below range- TBR, Glucose 
Management Indicator- GMI and mean glucose) of 
children with T1DM (diagnosed over 1 year before), 
followed at our Diabetes Center, ranged 3 months 
before (when on MDI and Flash Glucose Monitoring- 
FGM) and 3 months after transitioning to AHCL “au-
to-mode” function.
Methods:  12 children with T1DM (mean age 13.59 
years, mean diabetes duration 3.65 years), previous-
ly treated with MDI, using FGM for at least 6 months, 
without diabetes complications, were enrolled in our 
study. There was an open-loop phase between MDI 
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and AHCL phase (mean duration 33.92 days). Reli-
able FGM and CGM data (sensor use >70%) were re-
ported as well as episodes of severe hypoglycemia 
(SH) and diabetic ketoacidosis (DKA).
Results: There was a statistically significant decrease 
in GMI (7.47% in MDI/FGM vs 6.78% in AHCL phase, p< 
0.002) and mean glucose (174,92mg/dl to 144,75mg/
dl respectively, p< 0.001), and a statistically signifi-
cant increase in TIR (55.03% to 75.42% respectively, 
p< 0,001). TBR decreased from 4% to 2.42% respec-
tively (p< 0.05). One adolescent had an episode of 
SH in MDI as well as in AHCL phase (in manual mode 
due to CGM failure) and the same adolescent expe-
rienced 1 mild DKA episode in open-loop phase (due 
to catheter failure).
Conclusions:  Preliminary data after AHCL reim-
bursement in Greece, show in our Center, that chil-
dren with T1DM achieved rapid improvement in their 
glycemic control three months after initiating the 
AHCL system, compared to previous treatment with 
MDI. This finding encourages health care profession-
als to transition pump- naive children with T1DM to 
this new therapeutic modality.

 
P-171    |    Sleep quality of parents of children with 
type 1 diabetes in the era of advanced hybrid 
closed loop systems for insulin delivery

G. Maltoni1, A. Scozzarella1, L. Bernardini2, R. Al-Qaisi1, 
E. Di Blasi2, V. Assirelli1, S. Zucchini1

1IRCCS AOU di Bologna, Pediatrics, Bologna, Italy, 
2Pediatric School of University of Bologna, University 
of Bologna, Department of Medical and Surgical 
Sciences, Bologna, Italy

Introduction: Overnight control has always been chal-
lenging for parents of children with type 1 diabetes 
(T1D). The fear of hypoglycaemia and the need of 
correcting hyperglycaemic peaks can affect the qual-
ity of sleep (QoS). Some studies on Advanced hybrid 
closed loop (AHCL) technology showed effectiveness 
in improving QoS in parents and caregivers. However, 
the number of participants involved was often low or 
QoS was compared before and after the AHCL use
Objectives:  This is a large crosssectional study on 
the QoS of a cohort of parents of children with T1D, 
comparing the type of insulin delivery.
Methods:  Parents were asked to fullfill a question-
naire for the Pittsburgh Sleep Quality Index (PSQI). 
Data about metabolic control (HbA1c and CGM met-
rics) and insulin treatment were collected.

Results:  128 families reply to the questionnaire. As 
a whole group, mean age of children was 12.7±3.3, 
mean age at T1D onset 6.1±3.8, mean PSQI 6.3±4.2 
and mean HbA1c 6.96±0.9. 48% of parents reported 
trouble sleeping because of diabetes management 
related issues. 24.6% reported a fairly/very bad sleep 
quality and 26.6% revealed problems to keep up 
enough enthusiasm to get things done.
Subdividing for insulin delivery treatment: Group 1 
(Patch pump+ CGM), Group 2 (MDI+CGM), Group 3 
(AHCL).

Group 1 
(n.23)

Group 2 
(n.41)

Group 3 
(n.64) p value

PQSI 6.6±4.9 6.0±4.7 5.8±3.6 ns

trouble sleeping 
because of diabetes 
management related 
issues

52.1% 68.4%° 39.0%° p°=0.001

fairly/very bad sleep 
quality 34.7%* 21.9% 15%* p*=0.001

Subdividing for HbA1c, Group A (HbA1c ≤7%, n.72 pts) 
vs Group B (HbA1c >7%, n. 56): mean TIR 70% vs 48% 
(p<0.001), TAR 26% vs 55% (p<0.001), TBR 3% vs 1.3% 
(ns), CV 34% vs 36% (ns), PSQI 5.39±3.9 vs 7.24±4.4 
(p=0.006). 
Among Group A, 20% belonged to group 1, 28% to 
group 2 and 52% to group 3 (p=0.0001).
Conclusions: Although advances in technology, par-
ents of children with diabetes often have poor QoS. 
However, parents of children on AHCL insulin deliv-
ery have less problems in sleeping related to diabe-
tes management issues and a better perception of 
their quality of sleep. In fact, good metabolic control 
is strongly associated with better PSQI and with the 
use of AHCL devices.
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P-172    |    Outcomes on glycaemic metrics and 
sleep during an 18 months controlled study 
in children with type 1 diabetes including an 
Automated Insulin Delivery system, MDI, and CSII – 
all used along with Dexcom CGM

P. Adolfsson1, A. Heringhaus1, K. Sjunnesson1

1Institute of Clinical Sciences, Sahlgrenska 
Academy at University of Gothenburg, Pediatrics, 
Kungsbacka, Sweden

Introduction: Long-term results using AID systems is 
rare.
Objectives:  We evaluated the long-term effect on 
glycemic metrics and sleep by comparing an AID 
system with MDI- and CSII treatment when all these 
insulin administration alternatives were supplement-
ed by the same CGM system.
Methods:  An observational study was conducted. 
Inclusion required the use of Dexcom G6 rtCGM for 
glucose monitoring. The choice of insulin administra-
tion was made based on individual preferences. 
Three separate groups were created: Tandem Con-
trol IQ (CIQ), MDI, and CSII. Glycaemic metrics were 
collected and comparisons were made at the start, 
6, 12 and 18 months. 
Parent sleep quality and quantity during the previous 
week were assessed using a 10-point Likert scale 
questionnaire. 
The number of hours they and their child experi-
enced during the previous week was calculated and 
self-reported by the parents.
Results:  Eighty-four T1D children/adolescents were 
included (CIQ, n=37; MDI+rtCGM, n=19; CSII+rtCGM, 
n=28). CIQ users achieved significantly greater %TIR 
and %TIT throughout the observation period. In par-
ents, a better quality of sleep was noted with the use 
of CIQ compared with MDI+rtCGM users, mean dif-
ference -2.97, p=0.000, and CSII+rtCGM users, mean 
difference -2.39, p=0.03. 
A larger quantity of sleep hours per day was also 
noted in parents with the use of CIQ compared with 
MDI+rtCGM users, mean difference -2.69 hrs/day, 
p=0.000, and CSII+rtCGM users, mean difference 
-2.39 hrs/day, p=0.001. 
Parents of CIQ users also reported that their child ex-
perienced more sleep hours per day (8.9±1.1 hrs/day) 
compared with MDI+rtCGM users (7.3±1.2 hrs/day, 
mean difference -1.64 hrs/day, p=0.003, but not sig-
nificantly more hours than CSII+rtCGM users (7.9±1.7 
hrs/day, mean difference -1.02, p=0.076.

Figure. Proportion of individuals reaching clinical 
targets at 3-18 months.

Conclusions: We demonstrate significant benefits in 
glucose control in T1D children and improved sleep 
for both parents and T1D children/adolescents with 
the use of Tandem Control IQ.

 
P-255    |    Safety and performance of the 
MiniMed™ 780G advanced hybrid closed-loop 
system in children, adolescents and adults with 
type 1 diabetes in Egypt

N. Elbarbary1, E. Ismail2

1Faculty of medicine, Ain shams University, 
Department of Pediatrics, Cairo, Egypt, 2Faculty 
of medicine, Ain shams University, Department of 
Clinical Pathology, Ciro, Egypt

Introduction: Advanced Hybrid Closed Loop (AHCL) 
systems includes an algorithm that provides both 
automated basal rate and correction boluses to 
keep glycemic values in a target range.
Objectives: To evaluate the real-world performance 
of the MiniMedTM 780G system among different age 
groups of Egyptian patients with type 1 diabetes 
mellitus (T1DM).
Methods:  Data uploaded by T1DM patients living in 
Egypt were aggregated and analyzed. The mean 
glucose management indicator (GMI), percentage of 
time spent within glycemic ranges; TIR, time below 
range (TBR) and time above range (TAR), system use 
and insulin consumed in users after initial Auto Mode 
start were determined.
Results:  One-hundred seven 780GTM AHCL system 
users were enrolled; 62 (58%) were males. Their me-
dian age was 16 years (range 3-71 years). Six months 
after initiating Auto Mode, patients spent a mean of 
85.31% of the time in Auto Mode (SmartGuard) and 
achieved a mean GMI of 6.95 ± 0.58%, TIR 81.54 ± 
8.43%, TBR <70 mg/dL 2.19 ± 1.11% and TAR 180–250 
mg/dL 13.17 ± 6.15%. 
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When compared with pre-Auto Mode initiation, GMI 
was reduced and TIR increased (p<0.05 for both). 
After initiating AHCL, TIR was greater in adults and 
children compared with adolescents (83.86 ± 9.24% 
and 82.29 ± 7.22% versus 78.4 ± 7.34%, respective-
ly; p< 0.05). The total daily dose of insulin was in-
creased in all age groups primarily due to increased 
system-initiated insulin delivery including basal and 
auto correction boluses.
Conclusions:  Most MiniMedTM 780G system users 
across different age groups achieved international 
consensus-recommended glycemic control while 
minimizing hypoglycemia, in a real-world environ-
ment with no serious adverse effects even in a chal-
lenging age group as children and adolescents.

 
P-271    |    Improved HbA1c in a northern english 
town using hybrid closed loop system

D. Tankard1, A. Norman1, R. Harris1, C. Brookes1, 
M. Robinson1

1Wrightington Wigan and Leigh Teaching Hospitals 
NHS FT, Child Health, Wigan, United Kingdom

Introduction:  Wigan is an ex coal mining town in 
Northern England that has gone through de-indus-
trialisation. Public health profiles are poor. The dia-
betes unit had been flagged by the National Pae-
diatric Diabetes Audit (NPDA) as being a negative 
outlier for mean HBA1C. 
The unit engaged in a quality improvement project 
to help improve outcomes, As part of this project 
we sought to develop the use of hybrid closed loop 
(HCL) systems amongst our patients with the aim of 
reducing HBA1C
Objectives:  Our objectives were to demonstrate a 
reduction in HBA1C in a safe manner without signifi-
cant side effects.
Methods: The staff offered a hybrid closed loop(HCL) 
system to patients(Medtronic 780). All patients were 
trained to carbohydrate count and were educated 
about the use of a closed loop system. HBA1C for 
up to 12 months before and after changing to hybrid 
closed loop was recorded. Diabetes related admis-
sions and significant hypoglycaemia were also doc-
umented.
Results:  13 patients aged 9 to 17 were changed to 
hybrid closed loop systems (7 male and 6 female) 
from August 2021 to date. 7 patients were already 
on pumps and 6 were using multiple injections. One 
patient was commenced on HCL straight after diag-

nosis, and two patients were only very recently com-
menced on HCL. That left 10 patients; 8 showed an 
improvement in their HBA1c. The average HBA1C pri-
or to HCL was 69.4 mmol and after HCL 59.8 mmol. 
None of the 13 patients has had a significant hypo-
glycaemic episode or a diabetes related admission. 
No patient asked to discontinue their HCL. 
The overall clinic mean case adjusted HBA1C has im-
proved to 66.2 mmol and we are no longer an NPDA 
outlier.

Conclusions:  Our results indicate that HCL is safe 
and well tolerated in a district setting. There is signif-
icant improvement in HBA1C. 
We note that most of the patients were adolescent 
and our personal experience is that several of these 
teenagers were quite disaffected with diabetes - yet 
they have done (surprisingly?)well with HCL.

 
P-296    |    A clinical evaluation of insulin pump 
systems including a hybrid closed loop (HCL) 
system in children and young people (CYP) of 
different age groups with type 1 diabetes (T1D) in 
the Noah’s ark Children’s Hospital for Wales

E. Hughes1, A. Shetty2, S. Rees2, R. Harris2

1Cardiff University, Paediatric Diabetes and 
Endocrinology, University Hospital for Wales, Cardiff, 
United Kingdom, 2Noah’s Ark Childrens Hospital, 
University Hospital of Wales, Paediatric Diabetes, 
Cardiff, United Kingdom

Introduction: As per the current National Paediatric 
Diabetes Audit report, there is an increase in use of 
diabetes technologies associated with lower HbA1c. 
Use of closed loop systems are associated with the 
best HbA1c outcomes. 
National recommendation is that CYP should be of-
fered a choice of diabetes technology that is appro-
priate for their individual needs and made aware of 
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differences in outcome with different modalities of 
insulin delivery and blood glucose monitoring.
Our CYP are on various pump and CGM systems, in-
cluding the MiniMed 640 system in children between 
1-7 years of age and the HCL MiniMed 780G in CYP 
>7 years of age.
Objectives: To evaluate the effectiveness of both the 
MiniMed systems on HbA1c, sensor derived glucose 
time-in range (TIR), hypoglycaemia, skin reactions, 
Quality of Life (QoL) in CYP in our service.
Methods: We did retrospective analysis of our data-
base, carelink download and the HbA1c pre and post 
pump introduction of CYP on the MiniMed systems. 
We conducted a survey asking questions on QoL us-
ing the Likert scale, sensor use, time in hypoglycae-
mia, fear of hypoglycaemia and frequency of skin 
reactions.
Results: We have 18 children on the MiniMed 640G, 
1-7years of age and 19 CYP on the 780G, 7-17 years of 
age. In most CYP, HbA1c decreased following either 
system use, with the greatest reduction seen in CYP 
who were in smart guard mode greater than 50% of 
the time. All CYP/carers on the 780G agree/strongly 
agree that using the HCL system reduced their fear 
of severe hypoglycaemia, compared to 93% of car-
ers of those on 640G. 77% of children on 640G ex-
perienced adverse skin reactions compared to 54% 
on the 780G.
Conclusions:  The hybrid closed loop systems have 
potential to improve outcomes and quality of life in 
CYP with T1D as evidenced within our patient cohort. 
Further analysis of TIR, comparison of other HCL 
pump systems, education on improved sensor use 
and skin integrity management is planned within our 
service.

 
P-312    |    Improved glycemic control in children 
and adolescents with type 1 diabetes mellitus 
treated with advanced hybrid closed loop pump 
therapy 

A. Evelein1, R. Nuboer2

1Wilhelmina Children’s Hospital, University Medical 
Centre Utrecht, Pediatric Endocrinology, Utrecht, 
Netherlands, 2Meander Medical Centre, Pediatrics, 
Amersfoort, Netherlands

Introduction:  To date, several advanced hybrid 
closed loop (AHCL) systems are available in the 
treatment of patients with type 1 diabetes mellitus 
(DM1)

Objectives:  The aim of our study was to examine 
whether AHCL pump therapy leads to better glyce-
mic control in children and adolescents with DM1 in 
routine clinical practice during 12 months of follow 
up.
Methods: This retrospective cohort study includes all 
children and adolescents who started AHCL treat-
ment between 2020 and 2022 at a single-center 
pediatric outpatient clinic. Data on patient charac-
teristics and glycemic control at start and during 12 
months of follow up was collected from the medical 
files. Primary outcome was glycemic control mea-
sured by HbA1c, time in range (TIR), time below range 
(TBR) and time above range (TAR).
Results: A total of 122 children, median age 14 years 
(range 3-21 years), 50% boys, were eligible for anal-
ysis. Median duration of DM1 before start AHCL ther-
apy was 5.2 years. Before the start of AHCL, 46% of 
patients were treated with multiple daily insulin injec-
tions (MDII). After 3 months of AHCL therapy, median 
HbA1c had dropped from 65 mmol/mol at start to 55 
mmol/mol. This improvement remained preserved 
during follow up (median follow up time 12 months). 
Comparable results were found for improvement in 
glucose management indicator (GMI) 62 to 54%, TIR 
47 to 69% and TAR 51 to 29%. TBR did not change 
with AHCL therapy (median 1%). After 3 months of 
AHCL treatment, 40% of patients reached the target 
criteria of HbA1c <53 mmol/mol compared to 11% of 
patients at start of AHCL treatment. 
​Conclusions: In routine clinical practice, AHCL thera-
py improves glycemic control in children and adoles-
cents with type 1 DM importantly. This effect remains 
preserved during follow up of 12 months.

 
P-320    |    Is hybrid closed loop (HCL) Insulin 
delivery system the holy grail of future diabetes 
management in children and young people (CYP) 
With T1D?

C. Jalil1, R. Cordingley1, P. Nallappan1, C. Bowness1, 
L. Rafiq1, C. Tomos1, A. Gangadharan1

1Ysbyty Gwynedd, Betsi Cadwaladr University Health 
Board, Paediatric diabetes, Bangor, United Kingdom

Introduction:  Hybrid closed loop (HCL) insulin de-
livery system helps in the management of diabetes 
with greater flexibility. It is particularly helpful in pre-
school children with erratic and unpredictable eat-
ing behaviour. The fear of hypoglycaemia continues 
to impact on the quality of life of parents and also 
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young people with T1D. HCL improves overall glycae-
mic control and reduces the incidence of long term 
diabetes related complications.
Objectives: To assess the impact of HCL insulin de-
livery system on overall glycaemic control in CYP with 
T1D.
Methods: A retrospective analysis of all current HCL 
users in a district general hospital was carried out 
(2020-2023). All the data were collected form Twin-
kle online diabetes data base.
We collected data on the type of HCL, BMI SDS, 
HbA1c, Glycaemic control (TIR, TBR, TAR) at the time 
of starting HCL. These parameters were compared 
to latest follow up time point. Follow up period on 
HCL was calculated. 
Paired T test was used to calculate the statistical dif-
ferences between these two time points.
Results: A total of 45/95 (47%, M=21) were on pump 
therapy among which 17/45 (38%, M-8) were using 
HCL. Of this 13/17 (M-6) were using licensed HCL and 
4/17 (M-2) were using DIY HCL. All HCL users were us-
ing Dexcom G6 for CGM.
The mean follow up period was 1.6 years (Range 0.1-
3.2)

At start of  
HCL

Latest  
F/U point

Age in years 9.9 (2.1-14.2) 11.5 (2.6-15.8)

BMI SDS -0.01 (-1.19 to +1.97) 0.09 (-1.11 to +1.82)

HbA1c in mmol/mol 54 (42-72) 52.1 (39-61)

Time in range (4-10mmol/l) 64 (40-78) 64 (49-78)

Time below Range (<4 
mmol/l) 2.8 (0-9) 2.3 (0-6)

Time above range 
(>10mmol/l) 33 (19-58) 34 (19-51)

The Paired T-test results were not statistically significant.

Table. Results shows mean (range).

Outcomes
1.	 The mean HbA1c showed 2 mmol/mol improve-

ment at last F/U point (not statistically significant).
2.	 HCL use has helped in maintaining the BMI SDS.
3.	 Parents reported better Quality of life for their chil-

dren and less fear of hypoglycaemia.
Limitation:
Follow up period and small numbers
Conclusions: 
1.	 HCL certainly simplifies diabetes management 

and offers greater flexibility with insulin adminis-
tration.

2.	 Sustainable glycaemic improvements were evi-
dent in our cohort.

3.	 HCL is undoubtedly the Holy Grail for manage-
ment of T1D at present until we have a major 
breakthrough. Liberal funding options are crucial 
for long term HCL therapy.

 
P-347    |    What is the percentage of children and 
adolescents with diabetes able to reach the TTIR 
range using an AHCL (780G)?

A. Rigamonti1, G. Frontino2, V. Castorani2, E. Morotti2, 
F. Sandullo2, F. Scialabba2, B. Dionisi2, F. Arrigoni2, 
R. Foglino2, C. Morosini2, G. Olivieri2, R. Bonfanti2

1IRCCS Ospedale San Raffaele and Vita Salute 
University, Milano, Italy, 2IRCCS Ospedale San 
Raffaele and Vita Salute University, Pediatrics, Milan, 
Italy

Introduction: The TTIR (time between 70 and 140 mg/
dl) represent the new frontier in the treatment of type 
1 diabetes in children and adolescents. TTIR is im-
portant for two main reasons: TTIR in normal humans 
in >95% and the TIR (70-140) could be not enough in 
the prevention of future cardiovascular events.
Objectives:  The study have the aim to verify how 
is the percentage of children wearing a medtronic 
780G in the real world able to reach the TTIR.
Methods: we evaluate the downloads in the Carelink 
databases of 44 patients followed in our Centre at 
San Raffaele Hospital in Milan and we measured the 
percentage of these childrens in TTIR
Results:  The percentage of our patients in 780G in 
TTIR is 60%.
Conclusions: Today with an AHCL (780G) is possible 
to reach the TTIR (70-140 mg/dl) in more than half of 
patients. It is important for the future of our children 
with diabetes be able to reach this target in a higher 
percentage of patients and the doctor schould not 
benot satisfied reaching a good TIR, and continue 
to working to reach a better result. This is dome by 
continuing to work on details, in particularly on time 
of bolus, bolus omitted, carbohydrate to insulin ratio 
and non hypercorrection of low glucose value.
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P-354    |    The individualization of treatment with 
CamAPS Fx in patient with Asperger’s syndrome – 
case report

E. Rusak1, S. Seget1, H. Kamińska1, P. Jarosz-Chobot1

1Medical University of Silesia, Department of 
Children’s Diabetology, Faculty of Medical Sciences 
in Katowice, Katowice, Poland, Katowice, Poland

Introduction:  The coexistence of type 1 diabetes 
(T1D) and Asperger’s syndrome remains a challenge 
in the treatment of diabetes
Objectives: CamAPS FX use in T1D boy and Asperg-
er’s syndrome
Methods:  Due to prandial and correction boluses 
omissions switching to HCL was proposed
Results:  16 years old boy with Asperger’s syndrome 
diagnosed with T1D on October 20, 2021, was treat-
ed with CSII and Dexcom G6. Despite repeated di-
abetes and dietary education, due to Asperger’s 
syndrome and lack of cooperation the prandial bo-
luses and correction boluses were not given. There-
fore, the diabetes was uncontrolled: Mean Sensor 
Glucose 226 mg/dL, GMI 8.7%, CV 24.3%, TIR 20%, 
HbA1c 8.1%. Alternative HCL (hybrid close loop) ther-
apy (CamAPS Fx) was introduced. 
The patient was instructed to turn on Boost when 
eating. 3 weeks after switching to the HCL, the con-
trol of diabetes improved: Mean Sensor Glucose 153 
mg/dl, GMI 7%, CV 28.75%, TIR 74%. The prandial 
boluses were still overlooked, but the Boost function 
was used
Conclusions: The HCL system significantly improved 
the glycemic control in youth with type 1 diabetes 
and Asperger’s syndrome despite prandial boluses 
omission.

P-355    |    The use of advanced hybrid closed-
loop during strumectomy in T1D patients - 2 case 
reports

J. Włodarczyk1, S. Seget1, M. Tarasiewicz1, 
M. Dróżdż2, P. Jarosz-Chobot1

1Medical University of Silesia, Department of 
Children’s Diabetology, Katowice, Poland, 2University 
Clinical Center, Department of Anaesthesiology, 
Katowice, Poland

Introduction:  Due to a dynamic development of 
technology there is a growing population of patients 
using AHCL, which automatically adjusts delivery 
of insulin. That being said, meeting such patients in 
perioperative period is becoming more likely.
Objectives: The aim of this study was to present two 
T1D cases undergoing strumectomy using AHCL 
during perioperative period according to a proce-
dure designed in cooperation by diabetology, anes-
thesiology and operating teams.
Methods: 2 patients: a 12- and 33-years old females 
using AHCL were admitted to the hospital to under-
go an elective strumectomy due to a diagnosis of 
Graves’ disease and papillary thyroid cancer. Two 
weeks prior to the surgeries good glucose metrics 
were observed in both patients. In agreement with 
anesthesiology and operating teams it has been de-
cided to continue AHCL during surgery. We activat-
ed a temporary target of 150 mg/dL at 3:00 a.m the 
night before surgery and patients received intrave-
nous hydration during perioperative period.
Results: Using an AHCL system enabled the safe and 
correct performance of strumectomy on patients 
with T1D, while maintaining stable and proper glyce-
mic control. We observed some CGM sensor disrup-
tion in one case, probably caused by placing it too 
close to an operation field.
Conclusions: We believe that there is a need for uni-
fied, precise guidelines concerning the use of AHCL 
during a perioperative period.
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P-375    |    Youth in the United States using an 
advanced hybrid closed loop (AHCL) achieve better 
glycemic outcomes than historical T1Dx registry 
participants

L. Messer1, E. D’Souza1, L. Mueller1, S. Habif1, J. Pinsker1

1Tandem Diabetes Care, San Diego, United States

Introduction:  Children and adolescents with type 1 
diabetes, on average, do not meet glycemic targets 
in the United States. The last comprehensive evalua-
tion of average A1c across the T1D Exchange Clinic 
Registry was from a 2018 cohort, with reported data 
showing the median A1c ranging from 8.1% at 5 years 
old to 9.3% in late adolescents.
Objectives:  Our objective was to compare the av-
erage Glucose Management Indicator (GMI, a 
CGM-derived glucose metric approximating A1c) 
of children and youth with type 1 diabetes using the 
t:slim X2 insulin pump with Control-IQ technology, an 
advanced hybrid closed loop (AHCL) for 2 years with 
the averages published by the T1D Exchange Reg-
istry.
Methods:  We retrospectively analyzed data from 
youth using the AHCL for >24 months in the Tandem 
customer database in April 2023. The GMI was cal-
culated at 24 months of AHCL use for every by year 
of age for the last quarter of use and compared with 
HbA1c data from the T1Dx registry.
Results:  Data from 2015 children ages 6-12 years 
(52% female) and 3,396 adolescents ages 13-17 (48% 
female) were analyzed. 
Time in automation was >90% at all time points for 
all ages. In all age groups, GMI improved significant-
ly from baseline to 24 months of AHCL use (7.8% to 
7.55% in children, and 7.8% to 7.46% in adolescents, 
p<0.001). Across every year of age, GMI levels were 
markedly lower than the HbA1c medians reported by 
the T1D Exchange Registry.

Figure.

Conclusions: Control-IQ use in children and adoles-
cents results in lower GMI than the nationally pub-
lished averages of A1c from the T1D Exchange Reg-
istry.

 
P-376    |    Real-world reduction in adverse events 
in youth with one year use of advanced hybrid 
closed loop

L. Messer1, S. Habif1, J. Pinsker1

1Tandem Diabetes Care, San Diego, United States

Introduction: ​Severe hypoglycemia (SH) and diabet-
ic ketoacidosis (DKA) remain significant risks with in-
tensive insulin therapy. While these adverse events 
(AE) rates are generally very low in advanced hybrid 
closed-loop (AHCL) clinical studies, prospectively 
collected real-world use AE rates are lacking, partic-
ularly in the pediatric population.
Objectives: To prospectively investigate rates of SH 
and DKA in pediatric users of the t:slim X2 insulin 
pump with Control-IQ technology, an AHCL system.
Methods:  The Control-IQ Observational (CLIO) 
study was a single-arm, prospective, longitudinal, 
post-market surveillance study of pediatric individu-
als with type 1 diabetes age 6 and above who began 
use of the AHCL in the real-world outpatient setting 
and were then followed for 12 months. AE rates were 
reported monthly and were compared to historical 
data. Patient reported outcomes (PRO) were as-
sessed quarterly. All study visits were virtual.
Results:  931 youth participants had adequate data 
for analysis, with 919 participants completing through 
12 months. SH rates were significantly lower than 
historic rates for children (9.31 vs 19.31 events/100 
patient years, d=0.29, p<0.01). DKA rates were also 
significantly lower at 1.93 vs 12.81 events/100 patient 
years, d=0.79, p<0.01. The reduction in AEs occurred 
independent of baseline hemoglobin A1c or prior in-
sulin delivery method. 
Time below 70 mg/dl was 1.0% (0.5-1.9) in ages 14-17 
years and 1.1% (0.6-2.2) in youth ages 6-13. Reduction 
in diabetes burden was consistently reported via 
PROs.
Conclusions: SH and DKA rates were lower for pedi-
atric users of AHCL compared to historical data for 
youth and adolescents over 12 months of use. Re-
al-world use of this AHCL system proved safe and 
effective in this virtual study design.
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P-384    |    Glycemic outcomes of MiniMed™ 780G 
advanced hybrid closed-loop technology use in 
children from India

A. Kulkarni1, V. Khadilkar2, A. Ayyavoo3, M. Mohan4, 
I. Kochar5, G. Jevalikar6, A. Arya7, T. Godbole8, 
S.O. Sathyanarayana9, R.A. Vigersky10

1SRCC Children’s Hospital & Sir HN Reliance 
Foundation Hospital, Mumbai, India, 2Hirabai 
Cowasji Jehangir Medical Research Institute, Pune, 
India, 3G. Kuppuswamy Naidu Memorial Hospital, 
Coimbatore, India, 4PSG Super Specialty Hospital, 
Coimbatore, India, 5Indraprastha Apollo Hospital, 
New Delhi, India, 6Max Super Specialty Hospital, 
Delhi, India, 7Sir Gangaram Hospital, New Delhi, 
India, 8Dr. Vasantarao Pawar Medical College, 
Nashik, India, 9Karnataka Institute of Endocrinology 
and Research, Bengaluru, India, 10Medtronic 
Diabetes, Northridge, United States

Introduction:  Type 1 diabetes mellitus (T1DM) is the 
most common form of diabetes in children and ad-
olescents in most countries. India has the highest 
population of children with T1D in the world (Maglia-
no DJ et al. IDF Diabetes Atlas [Internet] 10th edition. 
Brussels, Belgium. International Diabetes Federation; 
2021). Developing countries such as India face a mul-
titude of challenges that include unequal access to 
appropriate healthcare (e.g., T1DM educators and 
dieticians) and specialist referral systems; a large 
burden of patients; and variable levels of diabetes 
education among patients and their families.
Objectives: The objective of this study was to assess 
the impact of the MiniMedTM 780G system on achiev-
ing recommended glycemic outcomes (de Bock M et 
al. Pediatr Diabetes. 2022;23[8]:1270‐1276) in children 
15 years of age or younger.
Methods: Data of assented children (N=160, aged ≤15 
years) with T1DM, from India, who used the MiniMedTM 
780G system and uploaded data from January 2022 
to May 2023, were aggregated and retrospectively 
analyzed. For users with ≥10 days of sensor glucose 
(SG) data after initiating the system, mean SG, glu-
cose variability, glucose management indicator 
(GMI) and the percentage of time spent within (TIR), 
below (TBR) and above (TAR) target glycemic ranges 
were determined. The percentages of users with GMI 
<7% and TIR >70% were also evaluated.
Results: The percentage of time in AHCL control and 
aggregated CGM-derived glycemic data for the 24-
hour day, daytime and nighttime periods are shown 
(Table).

Conclusions:  Real-world MiniMed™ 780G system 
use by children with T1DM, from India, allowed a 
mean TIR of 71%, in accordance with international 
consensus goals, and more than half to achieve a 
GMI of <7.0% and TIR of >70%.
Table 1. Overall outcomes of MiniMed™ 780G sys-
tem users <15 years of age with T1D, from India.

 
P-002    |    Utility of artificial intelligence in 
assessing bone age and bone health in indian 
children and youth with type 1 diabetes mellitus

C. Oza1, S. Yewale1, V. Khadilkar1, A. Khadilkar1

1Hirabai Cowasji Jehangir Medical Research 
Institute, Pune, India

Introduction:  Artificial intelligence is playing an in-
creasing role in assessment of paediatric musculo-
skeletal system and for bone age (BA) assessment. 
BoneXpert (BX) is one such automated method for 
BA which also performs digital radiogrammetry and 
computes the metacarpal index (MCI) and bone 
health index (BHI). Its utility in subjects with type-1 di-
abetes (T1D) has not been widely reported.
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Objectives:  To study the utility of BX in the assess-
ment of BA in Indian children and youth (CY) with T1D 
and to assess association of MCI and BHI (measured 
by BX) and bone health in Indian CY with T1D.
Methods: The MCI, BHI and BA were assessed retro-
spectively in 1272 subjects with T1D using digitalised 
left-hand x-rays. The demographic, anthropometric, 
clinical, dietary, biochemistry, dual x-ray absorpti-
ometry (DXA) data and peripheral quantitative com-
puted tomography (pQCT) at tibia and radius data 
that were performed using standard protocols were 
extracted from hospital records.
Results:  The root mean square error of BX with re-
spect to reference and true bone age by Tanner 
Whitehouse-3 (TW-3) method were estimated to be 
0.72 years and 0.67 years respectively in Indian CY 
with T1D as shown in figure. The BX provided MCI 
results were in concordance with the DXA derived 
bone mineral density and pQCT derived cortical 
density measurements; MCI correlated with trabec-
ular density at the tibia as shown in figure. More 
than half the subjects with T1D had significantly de-
creased MCI. Height, tanner stage, vitamin D concen-
trations showed positive correlation while HbA1c and 
disease duration had negative correlation with MCI.

Conclusions:  Artificial intelligence tools like BX may 
be used for accurate assessment of BA and for 
screening for bone strength in Indian CY with T1D 
which may be helpful in reducing fracture risk and 
improving bone health.

P-021    |    Missed correction opportunities 
identified in pediatric users of a smart insulin pen 
(SIP) plus continuous glucose monitoring: impact 
on glycemia and potential for actionable reminders

R.A. Vigersky1, G. Im1, M.B. Smith1, J. MacLeod1

1Medtronic Diabetes, Northridge, United States

Introduction:  An important feature of the InPen SIP 
is its ability to track active insulin, enabling opportu-
nities to safely calculate correction doses any time 
after a bolus. Analysis of sensor data indicates that 
less than half of sensor alerts are actionable (a cor-
rection dose can be safely delivered). Alerts without 
an associated action may drive alert fatigue and in-
sulin stacking risk.
Objectives:  Identify missed correction opportunities 
and investigate the relationship of their duration to 
glycemia in pediatric SIP+CGM users.
Methods:  A retrospective cohort analysis was per-
formed using deidentified sensor glucose (SG) data 
from N=1,090 individuals aged 0-17 years, during the 
latest 14 days of use in the 60th-90th day period af-
ter starting InPen, January 2020-December 2021. 
The average amount of time with missed correction 
opportunities was calculated. Missed correction op-
portunities were defined as elevated SG values that 
also required a correction dose of insulin to return 
glucose to target (adjusted for active insulin); and 
was calculated using personalized therapy settings 
(180 mg/dL-Glucose Target)/Insulin Sensitivity Fac-
tor; minimum of 0.5 units. Pearson’s r was used to 
evaluate the correlation between missed correction 
opportunities and time spent in different ranges.
Results: Users in the analysis averaged 6.0+4.2 hours 
of missed correction opportunities per day. The du-
ration of the missed correction opportunities per day 
showed strong correlation with TIR (r=0.82, p<0.0001) 
and TAR (r=0.84, p<0.0001) but not with TBR (r=0.23, 
p<0.0001).
Conclusions: Missed, safe correction dose opportu-
nities occur in children with T1D and their duration is 
associated with poorer glycemia. Having access to 
this information may lead to robust, data-informed 
conversations between HCP’s and patients on how 
to improve glycemia. 
Future research is needed to provide real-time de-
cision support so that users understand when and 
how much to correct an elevated SG based on active 
insulin data while limiting non-actionable SG alerts.
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P-022    |    Low socioeconomic backgrounds are 
associated with reduced engagement with remote 
patient monitoring via patient portals in youth with 
type 1 diabetes and their families

M.Y. Lee1, J.O. Ferstad2, H. Shekhar3, F. Bishop1, 
R. Johari2,4, D. Scheinker1,2, D.M. Maahs1, P. Prahalad1

1Stanford University, Pediatric Endocrinology, 
Palo Alto, United States, 2Stanford University, 
Management Science and Engineering, Palo Alto, 
United States, 3Stanford Medicine Children’s Health, 
Information Services, Menlo Park, United States, 
4Stanford University, Stanford Diabetes Research 
Center, Palo Alto, United States

Introduction: Asynchronous remote patient monitor-
ing (RPM) support for youth with type 1 diabetes (T1D) 
wearing continuous glucose monitors (CGMs) allows 
for increased contact between the healthcare team 
and the youth or their parents to support technology 
use and frequent insulin dose adjustments. Stanford 
has two clinical studies evaluating the use of CGM 
and RPM with a patient portal to support youth with 
T1D. 
The 4T Study supports youth during the first year of 
T1D diagnosis, whereas the CGM Time in Range Pro-
gram (TIPS) supports youth with established T1D and 
public insurance. Prior studies suggest patient por-
tals are not an effective modality for communication 
with youth and families from lower socioeconomic 
status (SES).
Objectives: We hypothesized that engagement with 
a patient portal for RPM would be negatively asso-
ciated with ethnic minority backgrounds and public 
insurance (a marker of low SES in the US).
Methods: Patient demographics and message read 
receipts from the patient portal were obtained from 
the medical records. Messages unrelated to RPM 
were excluded. Timely review of provider messages 
was defined as reading the message within 7 days.
Results:  Participants in TIPS had lower read rates 
compared to participants in the 4T Study (58.5% vs 
81.3%). Read rates were lower in non-English speak-
ers compared to English speakers (75.1% vs 82.0% 
in 4T Study and 54.4% vs 60.0% in TIPS). Within the 
4T study, read rates were lower with public insur-
ance status compared with private insurance status 
(78.9% vs 82.2%). In both groups, read rates declined 
similarly over time (Table).
Conclusions: Many families do not engage with pa-
tient portal RPM. Engagement was negatively asso-
ciated with ethnic minority backgrounds and longer 

duration of T1D diagnosis, but only weakly negative-
ly associated with public insurance status. We need 
to explore alternative communication methods that 
are suitable to families of lower SES to promote eq-
uity in diabetes care.

Table. Proportions of RPM messages read within 7 
days across study populations and patient subsets.

Differences in proportions between study popula-
tions are statistically significant (p<0.001) for each 
row.

 
P-023    |    4T Study: CDCES experience

K. Rochford1, F. Bishop2, A. Chmielewski3, 
B. Conrad3, E. Fox4, C. Guestrin5, D. Maahs2, 
J. Leverenz3, K. Opsahl-Ong5, P. Prahalad2, P. Sagan3, 
D. Scheinker2, D. Zeherveia2, C. Carter6

1Stanford University, Mechanical Engineering, 
Stanford, United States, 2Stanford University, 
Department of Pediatrics, Division of Pediatric 
Endocrinology, Stanford, United States, 3Stanford 
University, Division of Endocrinology, Stanford, 
United States, 4Stanford University, Department 
of Statistics, Stanford, United States, 5Stanford 
University, Department of Computer Science, 
Stanford, United States, 6Stanford University, Hasso 
Plattner Institute of Design, Stanford, United States

Introduction: The 4T study initiates CGM in youth with 
T1D within a month of diagnosis. Enrolled youth re-
ceive remote patient monitoring (RPM) and, as need-
ed, recommended adjustments from CDCESs who 
use the TIDE (Timely Interventions for Diabetes Excel-
lence) dashboard to monitor CGM data. On average, 
90 patients are reviewed each week, 28% of whom 
are on a weekly review cadence and 72% of whom 
are on a monthly cadence, by a team of 6 CDCES.
Objectives: Our objectives were to evaluate the CD-
CES experience and workflow using TIDE and to 
identify opportunities to support CDCES efficiency 
as well as the impact of their patient education and 
adjustment recommendations.
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Methods:  Using a human-centered design process 
the CDCES workflow was mapped to develop new 
visualization concepts for TIDE. The first phase in-
cluded observation sessions and a CDCES team 
workshop. Opportunities to improve efficiency were 
identified, prototyped, and iteratively tested.
Results: Four phases in the workflow were identified: 
Triage, Assessment, Investigation, and Intervention 
(Figure 1). The Investigation phase was prioritized 
for support because of the CDCES time and effort 
required. Three types of visualizations were identi-
fied to support this phase: time in range (TIR) over 
time, Continuous Glucose Monitor (CGM) alarms 
timeseries, and patient engagement with CDCES 
RPM messages sent thru the patient portal. Across all 
three types, CDCES reviewers indicated that visual-
izations using standard patterns, like color and form, 
such as the standardized AGP (Ambulatory Glucose 
Profile) report, were the easiest to understand and 
interpret.

Figure 1. Phases of the 4T CDCES patient review 
workflow.

Conclusions: Visualizations of TIR, CGM alarms, and 
message engagement may be valuable to regular 
reviews of patient glucose management by clini-
cians. New TIDE dashboard visualizations should 
adopt common data standards and patterns con-
sistent across similar tools.

 

P-024    |    Utilising application-based registries 
to explore the characteristics of children and 
adolescents with type 1 diabetes mellitus in 
Indonesia

A.B. Pulungan1,2, G. Amalia1, S. Septira1, N. Vathania1, 
M. Faizi3, G. Fadiana2

1Changing Diabetes in Children Indonesia, Jakarta, 
Indonesia, 2Universitas Indonesia, Department 
of Child Health, Faculty of Medicine, Jakarta, 
Indonesia, 3Airlangga University, Department 
of Child Health, Faculty of Medicine, Surabaya, 
Indonesia

Introduction:  In 2017, around 70% of children & ad-
olescents with type 1 diabetes mellitus (T1DM) were 
diagnosed with diabetic ketoacidosis initially in In-
donesia. Changing Diabetes in Children (CDiC) Indo-
nesia, a public-private partnership, was established 
to improve healthcare access for young people with 
T1DM, with developing T1DM patient registry as one 
of its primary initiatives.
Objectives:  To describe sociodemographic and 
metabolic characteristics of children and adoles-
cents with T1DM in Indonesia, using data from in-
ternet-based and novel application-based patient 
registries.
Methods: A descriptive study was done using CDiC 
Indonesia patient registries until 2 May 2023: (1) in-
ternet-based CDiC registry filled by patients or 
caregivers from 24 March 2022, and (2) novel appli-
cation-based patient registry (PrimaKu Diabetes Di-
ary), which patients and doctors have filled since 12 
November 2022. Categorical variables were shown 
in frequencies and percentages. Continuous vari-
ables distribution was assessed and described us-
ing medians and interquartile ranges (IQR).
Results: 839 patient data were analysed from CDiC 
registry, and 310 (36.95%) were registered in PrimaKu. 
Based on CDiC and PrimaKu registries, over half 
were female, around 20% from West Java province, 
aged 12 (8;15) years and 11 (7;14) years. Based on Pri-
maKu, mostly covered by national health insurance 
(N=262;84.52%), with parental education mainly high-
school graduates. HbA1c at enrolment in CDiC and 
PrimaKu were 8.5%(7.3%;11%) and 8.45%(7.5%;10.3%). 
Blood glucose data were recorded from 278 pa-
tients in PrimaKu, and around a fifth of those pa-
tients had over 70% normal FPG (N=48,17.27%), 2hPP 
(N=48,17.27%), and RBG (N=60,21.58%) measurement 
since they registered. Most patients use basal-bolus 
insulin therapy.
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Conclusions: Internet-based and application-based 
patient registries enhance the understanding of the 
characteristics of young individuals with T1DM in In-
donesia, supporting the development of targeted 
strategies to reduce T1DM mortality and morbidity.

 
P-025    |    Evaluating the feasibility and usability 
of the onboarding process for TrustSphere’s 
clinical pilot study with caregivers of children living 
with type 1 diabetes

F. Abdulhussein1,2, S. Pinkney2, C. Luongo2, 
A. Kushniruk3, E. Borycki3, M. Görges2,4, 
T. van Rooij2,5, S. Amed1,2, on behalf of the 
TrustSphere Collaborative
1BC Children’s Hospital, Department of Pediatrics, 
Vancouver, Canada, 2BC Children’s Hospital 
Research Institute, Vancouver, Canada, 3University 
of Victoria, School of Information Science, 
Victoria, Canada, 4University of British Columbia, 
Department of Anesthesiology Pharmacology & 
Therapeutics, Vancouver, Canada, 5University of 
British Columbia, Department of Computer Science, 
Vancouver, Canada

Introduction:  TrustSphere is a novel digital health 
platform enabling patients with Type 1 diabetes (T1D) 
to view their diabetes data, access recommenda-
tions and resources from their healthcare team, and 
consent to sharing their data for research. 
To optimize trust, TrustSphere offers a digital ‘front 
door’ that includes identity verification, consent and 
age-appropriate assent to use data for clinical care, 
and secure linking of diabetes devices.
Objectives: We evaluated the feasibility and usabil-
ity of this digital front door to onboard caregivers of 
children living with T1D onto TrustSphere.
Methods:  Participants in TrustSphere’s clinical pi-
lot study at BC Children’s Hospital Diabetes Clin-
ic (Vancouver, BC) were observed virtually us-
ing screen-sharing technology during platform 
onboarding. Surveys were emailed to participants 
immediately after onboarding and process data was 
evaluated for feasibility.
Results:  Caregivers (17/19) completed a post-on-
boarding survey; 76% agreed that the application 
was easy to use for account setup, identity verifi-
cation and device connection. 71% would use it fre-
quently, 76% felt confident using the application, and 
59% agreed it could potentially help them manage 
their child’s T1D. 

Various security features in place for identity veri-
fication were appreciated (88%). 65% agreed the 
consent/assent for the data linking process was in-
formative and 82% felt the language was easy to 
understand. Caregivers understood the rationale for 
consent (94%) and 76% agreed it was helpful to be 
guided through an explanation of consent/assent 
and where their child’s data would be stored. Some 
caregivers expressed that the security and consent 
process was time-consuming and sometimes re-
dundant. Process issues occurred with mismatched 
account information.
Conclusions: Caregivers found onboarding easy and 
liked accessing information about their child’s T1D 
care in one place. Though most caregivers under-
stood the complexity of the consent process, some 
found it cumbersome. Process improvements could 
also be made.​

P-027    |    Pilot evaluation of the user experience 
and usefulness of TrustSphere, a novel digital 
health platform for pediatric type 1 diabetes

S. Amed1, S. Pinkney2, F. Abdulhussein1, C. Luongo2, 
S. Tamana1, M. Gorges3, T. van Rooij4, E. Borycki5, 
A. Kushniruk5, on behalf of the TrustSphere 
Collaborative
1University of British Columbia, Pediatrics, 
Vancouver, Canada, 2BC Children’s Hospital 
Research Institute, Pediatrics, Vancouver, Canada, 
3University of British Columbia, Anesthesiology, 
Pharmacology & Therapeutics, Vancouver, Canada, 
4BC Children’s Hospital Research Institute, Computer 
Science, Vancouver, Canada, 5University of Victoria, 
Health Information Science, Victoria, Canada

Introduction:  Digital solutions have potential in im-
proving childhood type 1 diabetes (T1D) care .
Objectives:  We gathered patient/family (‘patients’) 
and healthcare provider (HCP) perceptions of us-
ability of TrustSphere, a novel digital health platform 
for pediatric T1D.
Methods:  TrustSphere is a digital platform combin-
ing the ability for patients to connect diabetes de-
vices and access a trusted shared collaborative care 
dashboard where relevant data (glucose and insulin) 
can be viewed, and forms and other tasks can be 
completed. It enables a patient-centred mechanism 
to donate data to a research registry (MyData4Re-
search – MD4R). Patients and HCP were recruited 
from BC Children’s Hospital (Vancouver, Canada) 
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and used the platform before and during clinic visits. 
Patients completed post-clinic (17/19) and end-of-
phase surveys (15/19); HCPs completed 41 surveys. 
The surveys were designed to assess the usage, 
usability, and usefulness of the platform and were 
deployed electronically. Data were analyzed using 
descriptive statistics.
Results: Most patients (87%) agreed/strongly agreed 
that logging in and viewing clinical information in the 
dashboard was easy. Most patients (88%) used the 
platform to prepare for clinic visits by completing 
forms (71%), reviewing glucose summary data (47%), 
and reviewing tasks (47%). 
Patients reported that clinic visits were slightly (24%), 
somewhat (29%), much (18%) or very much (6%) more 
personalized. Some patients (59%) felt the platform 
was helpful for clinic visits, and 73% would recom-
mend the platform to other families. For MD4R, 87% 
of patients reviewed the consent/assent process, 
and 85% agreed/strongly agreed that it was infor-
mative and easy to complete. HCP reported that the 
platform improved clinic visit preparation (90%) and 
patient interactions (88%). Most HCP (90%) were sat-
isfied with the TrustSphere platform.
Conclusions:  The TrustSphere platform is useful to 
patients and HCP for clinic visits and shows the po-
tential to improve diabetes self-management habits 
and clinical outcomes.

P-028    |    Employing an expert user group to 
support the research and co-design of a chatbot 
to support young people (YP) with type 1 diabetes 
mellitus (T1DM) transitioning to adult services

M. Julian1, F. Campbell2, P. Dimitri3, V. Swallow4, 
J. Horsman4, K. Blackwell5, A. Rodriguez6, R. Julian7, 
J. Hughes7, J. Galsinh8, R. Zaidi9

1DigiBete, CEO, Leeds, United Kingdom, 2Leeds 
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Leeds, United Kingdom, 3Sheffield Children’s NHS 
Foundation Trust, The Academic Unit of Child 
Health, Sheffield, United Kingdom, 4Sheffield Hallam 
University, Robert Winston Building, Sheffield, United 
Kingdom, 5Thrive By Design, Suite 109, Leeds, United 
Kingdom, 6University of Leeds, Associate Professor 
Child & Family Health, School of Healthcare, 
Leeds, United Kingdom, 7DigiBete, Director, Leeds, 
United Kingdom, 8DigiBete, Voluntary, Leeds, 
United Kingdom, 9Liverpool University Hospitals 
NHS Foundation Trust (Royal Liverpool University 
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Introduction: YP with T1DM transfer from paediatric 
to adult healthcare services aged 16-19 years but 
are often poorly equipped to self-manage. Negative 
transition experiences result in disengagement and 
deteriorating physical and mental health. Digital in-
terventions can provide YP with needed holistic sup-
port.
Objectives:  Exploring the involvement of an Expert 
User Group (EUG) in co-designing the first NHS-ap-
proved developmentally appropriate chatbot for YP 
with T1DM funded by the National Institute for Health 
Research extending DigiBete’s self-management 
support
Methods: Qualitative focus groups and individual in-
terviews in two paediatric and two young adult dia-
betes clinics in the UK NHS with YP aged 11-25 years 
(n=36), including those digitally or socially excluded. 
An EUG (N=8 aged 14- 25) advised on the project. 
Data were analysed using Framework Analysis and 
deductive coding based on the COM-B model and 
associated behaviour change wheel.
The EUG met frequently with the Patient and Public 
Involvement lead, both in person and virtually to offer 
their views on the study, chatbot design and analysis 
issues.
Results:  Adopting behaviours to support self-man-
agement of diabetes can be difficult for YP. The 
EUG supported study design including the language 
used and how information would be presented 
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about the study to YP to support recruitment. The re-
search analysis highlighted the contexts in which YP 
self-manage their T1DM and their related experienc-
es and needs. The EUG offered extended reflections 
on key themes of the research and views on chatbot 
content and functionality.
Conclusions:  EUG involvement provides an import-
ant insight into study development and delivery. A 
collaborative, longitudinal relationship was estab-
lished with the EUG to support in-depth feedback 
on sensitive areas and complemented the research 
programme. The success of this co-design model 
has led to co-authorship of conference presenta-
tions and other planned dissemination activities be-
tween the research and chatbot development teams 
and the EUG

 
P-029    |    The glycemia risk index correlates with 
hemoglobin A1C in youth with type 1 diabetes and 
is elevated in individuals who experienced diabetic 
ketoacidosis
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E.M. Tallon1, D.D. Williams1, S.R. Patton2, 
C. Schweisberger1, R.Y. Sonabend3,4, D.C. Klonoff5, 
M.A. Clements1

1Children’s Mercy, Kansas City, United States, 
2Nemour’s Children’s Health, Jacksonville, United 
States, 3Texas Children’s Hospital, Houston, United 
States, 4Baylor College of Medicine, Houston, United 
States, 5Mills-Peninsula Medical Center, San Mateo, 
United States

Introduction:  The Glycemia Risk Index (GRI), which 
condenses the Ambulatory Glucose Profile into a 
single metric, was developed to describe the qual-
ity of glycemic control in adults with Type 1 diabe-
tes (T1D). Whether GRI describes glycemia quality in 
youth with T1D remains unknown.
Objectives:  We examined the relationship between 
GRI and hemoglobin A1c (HbA1c) in youth with T1D 
and compared GRI in youth who did and did not ex-
perience diabetic ketoacidosis (DKA) over 12 months.
Methods:  In a retrospective design, we selected in-
dividuals who received care from a Midwest (USA) 
tertiary care pediatric diabetes clinic network, had 
>50% continuous glucose monitor (CGM) wear time, 
and T1D diagnosis occurred >1 year prior to sam-
pling. We correlated a single GRI value calculated 
from 1 week of CGM data with HbA1c measurements 
collected at baseline (within 3 weeks of GRI calcula-

tion), 3, 6, 9, and 12 months later. Two sample t-tests 
were used to compare GRI and HbA1c values be-
tween individuals who did and did not experience a 
DKA event during the 12-month window.
Results:  The cohort (N=764) included youth with 
T1D aged 2.5-21.1 years, with 49.4% males, 84.6% 
non-Hispanic White, 71.0% on commercial insurance, 
and a mean age of 13.1 years (SD=3.8). GRI positive-
ly correlated with HbA1c at baseline (r=0.7), 3 (r=0.6), 
6 (r=0.6), 9 (r=0.6), and 12 (r=0.5) months. Individu-
als who experienced a DKA event had significantly 
higher GRI scores and HbA1c values at baseline, 3, 
6, 9, and 12 months compared to individuals who did 
not experience DKA. The high component of the GRI 
score differed between groups but the low compo-
nent did not.

No DKA 
(n=1093)

Mean (SD)

DKA  
(n=35)

Mean (SD)

t p

GRI 66.9 (30.6) 87.7 (36.8) 3.92 <.001

GRI High Component 60.7 (32.4) 78.8 (40.7) 2.60 .01

GRI Low Component 6.2 (8.8) 8.9 (13.1) 1.20 .24

HbA1c at Baseline (%) 8.4 (1.7) 10.4 (2.1) 5.73 <.001

HbA1c at 3 Months (%) 8.3 (1.6) 9.8 (1.8) 4.07 <.001

HbA1c at 6 Months (%) 8.6 (1.8) 10.4 (2.3) 3.94 <.001

HbA1c at 9 Months (%)

8.5 (1.7)

10.1 (2.2) 5.09 <.001

HbA1c at 12 Months (%) 8.5 (1.9) 10.4 (2.8) 3.89 <.001

Conclusions:  GRI positively correlated with HbA1c 
over 12 months. GRI and HbA1c values were higher in 
youth who experienced DKA compared to those who 
did not. GRI may serve as an easily obtainable indi-
cator of risk for DKA in youth with T1D.
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P-030    |    Assessment of the glycemia risk index 
as metric for evaluating quality of glycemia in 
youths with type 1 diabetes 
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Introduction: The Glycemia Risk Index (GRI), a com-
posite metric that condenses an individual’s quality 
of glycemia into a single number, has been validated 
in adults with Type 1 diabetes (T1D). The GRI is cal-
culated using weighted metrics from the Ambulato-
ry Glucose Profile (AGP): (1) % time spent in low- and 
very low-glucose hypoglycemia and (2) % time spent 
in high- and very high-glucose hyperglycemia.
Objectives:  In a cohort of youths with T1D, we eval-
uated: 
1. Proportions of youth in GRI Grid-defined glycemia 
risk zones/quintiles, and; 
2. Correlations between the GRI and youths’ AGP 
metrics.
Methods:  We retrospectively analyzed continuous 
glucose monitor (CGM) data from youth receiving 
care at a network of pediatric diabetes clinics in the 
Midwest USA. 
Our cohort included 1,873 youths with T1D (49.8% fe-
male; median (IQR) age, 13.3 (5.4) years; 73.8% insulin 
pump users). We assessed youths’ GRI scores (medi-
an [IQR], 56.4 [38.1]) on a two-dimensional GRI Grid. 
The Grid depicts individuals’ quality of glycemia and 
stratifies individuals into ranked glycemia risk zones/
quintiles (labeled A-E) reflecting optimal (zone A) to 
least-optimal (zone E) overall quality of glycemia. We 
also evaluated correlations between the GRI and 
various AGP metrics.
Results: Proportions of youths in glycemia risk zones 
A-E, respectively, were 4.6%, 19.5%, 27.4%, 21.5%, and 
26.9% (Figure 1). 
The GRI correlated negatively with % time in target 
glucose range (70-180 mg/dL; r= -0.97); it correlat-
ed positively with % time in high- (181-250 mg/dL; r= 
0.94) and very high- (>250 mg/dL; r= 0.96) glucose 
hyperglycemia. 
The GRI was not highly correlated with % time in low- 
(54-69 mg/dL; r= -0.05) or very low- (<54 mg/dL; r= 
0.10) glucose hypoglycemia.

Conclusions:  In youth with T1D, the GRI is more im-
pacted by time spent in hyperglycemia versus hypo-
glycemia. GRI score distributions in this population 
suggest opportunities for using CGM-derived com-
posite metrics to improve youths’ quality of glycemic 
control.

 
P-246    |    Pilot study of monthly video visits 
increases technology adoption by youth from 
underserved communities
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1Stanford University, Pediatrics, Palo Alto, United 
States, 2Stanford University Diabetes Research 
Center, Stanford, United States, 3Lucile Packard 
Children’s Hospital at Stanford, Pediatrics, Palo Alto, 
United States

Introduction:  We have previously shown that asyn-
chronous remote patient monitoring (RPM) is asso-
ciated with improved clinical outcomes in youth with 
public insurance who engage with portal messaging.
Objectives:  In this pilot study, the objective was to 
determine the feasibility of short, monthly video vis-
its instead of asynchronous RPM in youth with type 1 
diabetes on public insurance.
Methods:  Youth with public insurance were ap-
proached during in-person clinic visits to participate 
in this study. Following informed consent, those who 
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were not already using continuous glucose monitor-
ing (CGM) were started on CGM. Youth then had 10 
monthly telehealth visits with a physician for dose 
adjustments and education followed by an in-per-
son clinic visit.
Results: A total of 8 youth enrolled in the study (mean 
age 15.7 + 2.6 years, mean diabetes duration 8.0 + 3.8 
years, 37.5% male, 100% on public insurance, 100% 
minoritized groups, 75% English speaking, 5 previ-
ously on CGM, 1 was using a hybrid closed loop sys-
tem [HCLS] and 1 was using an insulin pump, mean 
distance to clinic 55.0 + 31.7 miles, baseline mean 
HbA1c 10.1 + 2.2%). 
Four patients completed all visits, 1 patient complet-
ed 7 visits prior to requesting in person visits, 1 com-
pleted 5 visits prior to being lost to follow up, and 2 
were withdrawn from the study due to family emer-
gencies. 
Of the 5 patients who completed at least half of the 
visits, 3 had an improvement in HbA1c, one had an in-
crease in HbA1c, and one was unchanged. The mean 
HbA1c at 12 months was 9.0 + 2.9%. 
By the end of the study period, all 5 who attended at 
least half of the visits were using or had a prescrip-
tion for a HCLS.
Conclusions: Frequent video visits between diabetes 
providers and underserved youth is feasible; how-
ever, maintaining continued engagement with this 
population can be challenging and deserves contin-
ued study. Increased touchpoints between the care 
team and youth can increase adoption of diabetes 
technology and may improve clinical outcomes.

 
P-264    |    Access to laptop and impact on 
glycaemic control in CYM with type 1 
diabetes: - interim results of a pilot study

F. Mohamed Haniffa1, C. Powell1, S.C. Lee1, 
J. Chizo Agwu1

1Sandwell and West Birmingham NHS 
Trust, Paediatric Department, West 
Bromwich,Birmingham, United Kingdom

Introduction:  There has been major technological 
advances in the care of CYP with Type 1 diabetes. 
Use of insulin pumps & CGM has been associated 
with improvement in glycemic & quality of life.
There are re web-based platforms that collect data 
directly from devises aid both families & healthcare 
professionals to make therapy decisions.These plat-
forms allow for remote monitoring & also promote 

self-care. A previous audit identified that a number 
of our families were digitally poor and did not have 
access to a laptop and so could not easily access 
these data sharing platforms. As part of a quality 
improvement project to reduce inequality to access 
of diabetes related technology, we secured a grant 
from NHS England to purchase laptops for our digi-
tally poor patients as a pilot
Objectives: To study the impact of access to a short 
structured education and a home laptop has on gly-
caemic control.
Methods: CYP and their parents who had indicated in 
an earlier survey that they did not have laptop were 
given one if they attended a 2-hour training session. 
Demographics and other data were collected from 
the electronic medical record. The CYP were fol-
lowed up every 3 months.HbA1c & Time in range (TIR) 
was obtained at baseline, and at 3 months. A change 
in HBA1c of 0.5% was defined as clinically significant. 
The paired student t-test. This QI was registered with 
Audit Department.
Results:  Of the 22 patients , 68.1% were male.Mean 
age at baseline was 10.25 (SD 3.39) (4-16) years. 
Complete paired data was available for 19 patients.
The mean (±SD) % of TIR increased from 47.7±16% at 
baseline to 56.4± 20.6% during the 13-week follow up 
period. (Mean adjusted difference, 8.7 percentage 
points 95% confidence interval, 1.05-18.5; p=0.07.
There was also no significant difference in mean 
HBA1c achieved. (7.9% (SD 1.29) VS 7.9 (SD 1.33) P=1). 
68.1% of CYP improved their TIR by more than 5%.
Conclusions: our preliminary data suggests that this 
intervention is not helpful to all and perhaps under-
standing motivations may help select those that will 
benefit



ISPAD 2023 ABSTRACTS118

P-283    |    Point-of-care testing for HbA1c analysis 
in a pediatric diabetes outpatient clinic at a 
tertiary university hospital: a determinative factor 
for decision making

R. Rebouças de Biasi Dias1, 
A. Dantas Costa-Riquetto1,2, L. Cudizio1, L.E. Calliari1

1Santa Casa School of Medical Sciences, Pediatric 
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Introduction: HbA1c is a critical analyte for monitor-
ing glycemic control in patients with diabetes mel-
litus (DM). Point-of-Care testing(POCT) has been 
increasingly used as a technology that facilitates 
patients evaluation and therapeutic adjustment.
Objectives: Evaluate how the presence of the HbA1c 
POCT performed during medical outpatient clinic 
appointments can benefit pediatric patients with 
DM.
Methods: This retrospective study was conducted at 
a pediatric diabetes outpatient clinic at Santa Casa 
de São Paulo, a tertiary university hospital. We used 
DCA-Vantage® (Siemens) to analyse samples of 
patients with DM on their appointment in our outpa-
tient clinic from March 2022 to September 2022. The 
methodology is based on latex agglutination inhibi-
tion immunoassay.
Results:  We had 171 samples from 161 patients that 
underwent POCT (10 patients collected POCT in 2 
different appointments). 58% were female a, with a 
mean age of 12.5 years old (2 to 26 y). The diagno-
sis was Type1 DM in 89.5% of the patients. From the 
171 patients, 67 (39.1%) did not have HbA1C results 
performed within 3 months before the appointment 
in which the POCT was done. From this 67 patients 
without HbA1c results, 49 (75%) also did not have 
HbA1C measured in the following assessment within 
3 months after the POCT was done.
Conclusions:  This study demonstrated that POCT 
enables decision-making during appointments with-
out waiting weeks or months for the laboratory result. 
It can contribute to improving the glycemic control of 
patients. Taking into account the socio-economic 
difficulties faced by the patients in the study, it fa-
cilitates the assessment of HbA1c, avoiding visits to 
the lab for sample collection and being less inva-
sive than venous sampling (specially with this young 

population). This lead to a more significant number 
of patients with available values at the time of con-
sultation, helping in the decision of changes in dia-
betes management.

 
P-328    |    Lessons for translation of technologies 
for diabetes for low- and middle-income countries: 
adaptation of mHealth solution for carbohydrate 
counting to Peru
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A. Loayza-Jordan5, M. Castellsague Perolini2
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Peru, 2University of Geneva and Geneva University 
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Geneva, Switzerland, 4Hospital III Suarez Angamos 
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Introduction:  Carbohydrate counting (CC) is crucial 
for people living with type 1 diabetes (PLW1D). Train-
ing in CC is limited and to address this an app (Web-
Dia) was developed in Switzerland. WebDia displays 
foods and beverages with their respective carbo-
hydrate levels ([carbs]) allowing PLW1D to know the 
content of foods and define their insulin dose.
Objectives: Adapt WebDia to Peru in order to facili-
tate CC; Train healthcare workers, PLW1D and carers 
to use WebDia.
Methods:  A dietitian prepared a database of Peru-
vian foods with their composition and carb content. 
This was reviewed by a nurse from Switzerland and 
in Peru by a pediatric endocrinologist and two re-
searchers. 
A validation with a small group of PLW1D and car-
ers was also done. In three Peruvian regions, a 2-day 
workshop to experience living as a PLW1D and learn 
how to do CC for healthcare workers was imple-
mented. After that a 1-day workshop was held for 
healthcare workers, PLW1D and their carers. 
The knowledge of healthcare workers was evaluat-
ed pre and post-training, and participant satisfac-
tion was assessed.
Results: The app was adapted by organizing foods 
into three groups: processed, ultra-processed food 
and beverages; cooked dishes and desserts; and 
fruits. The dietician used different sources to identi-
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fy carbs for each group. Validation with PLW1D and 
carers led to improvements, with adjustments for 
missing food items and unclear information such as 
carbs from protein sources. 
During the training, 24 healthcare workers, 28 carers 
and 19 PLW1D participated. After the training, health-
care workers improved their knowledge of type 1 
diabetes and most agreed that WebDia is helpful. 
PLW1D and carers appreciated the existence of 
WebDia as it helped them improve their CC skills.
Conclusions:  Key lessons from this study are the 
need for collaboration; multi-disciplinary teams; and 
active involvement of PLW1D. 
Adapting mHealth solutions to new contexts is im-
portant, and sharing experiences that documents 
these processes can help standardize this.

 
P-344    |    Developing an integrated technology 
model for decentralized management of type 1 
diabetes (T1D) at primary health care levels in 
Rwanda

S.P. Niyonsenga1, M. Semakula2, F. Uwinkindi1, 
E. Ntaganda1, L. Richard3

1Rwanda Biomedical Centre, Non Communicable 
Diseases, Kigali, Rwanda, 2Rwanda Biomedical 
Centre, Kigali, Rwanda, 3University of British 
Columbia, Experimental Medicine, Vancouver, 
Canada

Introduction:  Diabetes affects over 10.5% of the 
global population, more than half a billion people 
in 2021, and is expected to increase by 25% in 2030 
and 51% in 2045. Gaps in diabetes prevention and 
control have been identified, particularly for T1D. 
An integrated technology approach, such as a text 
messaging program using WELTEL, Automated In-
sulin Delivery with ZIPLINE can improve manage-
ment by facilitating data interoperability. Decentral-
ized healthcare at the primary level can also lead to 
more efficient management.
Objectives: The study’s goal is to create an integrated 
technology model for type 1 diabetes management 
in Rwanda’s primary healthcare system. The study’s 
specific objectives are to identify factors affecting 
patient satisfaction, evaluate the healthcare sys-
tem’s readiness for decentralized management, an-
alyze financial patterns, develop an evidence-based 
model, assess the feasibility and cost-effectiveness 
of the model, and identify barriers and facilitators to 
decentralization.

Methods:  This study aims to create and evaluate 
an integrated technology model for managing type 
1 diabetes at primary healthcare levels in Rwanda. 
A mixed-methods approach will be used, including 
observational and descriptive design with pre-post 
study through action research. 
Non-probability purposive sampling will be used to 
select participants from three districts, including pa-
tients with T1D, their families, healthcare providers, 
community health workers, and policymakers. 
Data will be collected using questionnaires and in-
terview guides and analyzed using descriptive and 
inferential statistics. Ethical principles will be fol-
lowed.
Results:  An integrated technology model can help 
decentralize T1D management to primary health-
care levels in Rwanda and provide valuable insights 
for scaling up in other developing countries.
Conclusions:  The integrated technology model de-
veloped in this study is intended to provide cost-ef-
fective interventions for the management of T1D 
patients and inform policy-makers and strategic 
planning processes.

 
P-364    |    Clinic partnership project, GIZ 
and Heinrich-Heine University Duesseldorf: 
mHealth usability, effectiveness, and satisfaction 
survey among children, adolescents, and care 
providers in rural and remote municipalities of 
Bosnia-Herzegovina

E. Obarcanin1, B. Ali Sherazi1, F. Kinny1, 
S. Hasanbegovic2, E. Rustempasic3, S. Tabakovic4, 
B. Karadza3, S. Läer1

1Heinrich-Heine University Düsseldorf, Institute 
of Clinical Pharmacy and Pharmacotherapy, 
Duesseldorf, Germany, 2University Pediatric Clinic, 
Department of Diabetology and Endocrinology, 
Sarajevo, Bosnia and Herzegovina, 3Public Health 
Center Bugojno, Pediatric Department, Bugojno, 
Bosnia and Herzegovina, 4Cantonal Hospital, 
Department of Diabetology, Zenica, Bosnia and 
Herzegovina

Introduction:  Children with Type 1 Diabetes Mellitus 
(T1DM) from rural and remote areas in Middle Bosnia 
lack diabetes care as the main pediatric clinic is only 
located in the capital Sarajevo. mHealth was chosen 
to facilitate digital diabetes care and to connect pa-
tients from remote areas with the main pediatric di-
abetology clinic.
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Objectives:  To assess the usability, effectiveness, 
and satisfaction of the Diabetes: M app intervention 
among parents, children/adolescents, and health-
care providers (HCPs) from rural and remote areas.
Methods: In a cross-sectional study conducted from 
February to March 2022, the Diabetes: M app’s us-
ability and effectiveness were assessed among 
T1DM patients/parents, and HCPs. Self-administered 
online questionnaires were used to evaluate the app 
after a 3-month period. Descriptive analysis was 
performed presenting categorical variables as fre-
quencies and percentages and continuous variables 
as mean, range and standard deviation.
Results:  50 children/parents and adolescents with 
T1DM and nine healthcare providers (HCPs) partici-
pated in the survey. T1DM patients had a mean age 
of 14 ± 4.5 years, with 52% female. The HCPs, all fe-
male, had a mean age of 43.4 ± 7.8 years and a mean 
professional experience of 17.8 ± 8.8 years. Overall, 
the Diabetes: M app was reported as usable and sat-
isfactory by T1DM patients/parents (rating of 5.7/7.0) 
and HCPs (rating of 5.2/7.0) regarding ease of use. 
The app functions, considered extremely or very use-
ful by T1D patients/parents were: online monitoring 
and follow-up by HCPs (67.5%), charts and graphs 
(64.4%), and bolus calculator (64.1%). For HCPs, the 
top three functions were the food database (100%), 
reminders (100%), and bolus calculator (100%).
Conclusions:  Survey results strongly support using 
the mHealth app in T1DM to address diabetes care 
shortages, improve management, and enhance 
HCPs and patients’ communication. mHealth tool 
was able to connect remote patients and local HCPs 
with the main diabetology clinic, potentially prevent-
ing serious complications.

 
P-409    |    Digital, user-controlled, outpatient 
follow-up of children and adolescents with type-1 
diabetes in Innland Hospital Trust, Norway

M. Holten-Andersen1, K. Nyhus1

1Lillehammer Hospital, Innland Hospital Trust, 
Department of Pediatrics, Lillehammer, Norway

Introduction:  Traditional pediatric outpatient fol-
low-up of type-1 diabetes (T1D) includes 3-4 an-
nual consultations. In light of the increasing use of 
advanced technology in diabetes care, we initiated 
an innovation project aiming to establish digital, us-
er-controlled follow-up (DUFU) of children and ado-
lescents with T1D.

Objectives: 1. Implement DUFU as an integrated part 
of our diabetes care
2. Develop digital questionnaires for use in pa-
tient-reported evaluation of diabetes control
3. Assess how DUFU is experienced as an alternative 
and/or supplement to traditional physical out-pa-
tient control for T1D
4. Optimize the format of DUFU according to the 
needs of patients, their parents and health personel 
based on their experiences
Methods: 25 children and adolescents with T1D using 
closed-loop automated insulin pumps were included 
(5 families as a user group). All families participated 
in 3 rounds of video consultations preceded by an-
swering digital questionnaires on self-reported dia-
betes control. 
Following each video consultation all families and 
diabetes nurses and doctors answered a short dig-
ital evaluation questionnaire. Separate focus group 
interviews for the diabetes health care team and for 
5 user group families were conducted after each 
round of video consultation. 
Quantitative data from the questionnaires were pre-
sented by histograms and pie charts and analysed 
by Wilcoxon signrank test for changes over time. Fo-
cus group interviews were recorded and transcribed 
followed by qualitative content analysis.
Results: Results of both qualitative and quantitative 
analyses showed a high degree of satisfaction with 
use of video consultation including communication, 
equality to physical consultation and low frequen-
cy of adverse experiences. No changes over time 
during the project were found except for increase in 
experience in use of video consultation.
Conclusions:  Use of DUFU is experienced as an 
acceptable, time-sparing alternative to physical 
out-patient control for patients, their parents and 
their health care providers.
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P-411    |    «ANA WA SOUKARI» mobile application: 
a novel approach of self-management in type 1 
diabetes

I. Rami1, N. Derkaoui2, I. Karabila2, D. Zerrouki2, 
S. Rouf3, H. Latrech3

1Mohammed VI University Hospital, Medical School, 
Mohammed the First University, Endocrinology-
Diabetology-Nutrition, oujda, Morocco, 2Mohammed 
VI University Hospital, Medical School, Mohammed 
the First University, Endocrinology-Diabetology-
Nutrition, Oujda, Morocco, 3Mohammed VI University 
Hospital, Medical School, Mohammed the First 
University Laboratory of epidemiology, Clinical 
Research and Public Health, Faculty of Medicine 
and Pharmacy of Oujda, Mohammed the First 
University, Endocrinology-Diabetology-Nutrition, 
Oujda, Morocco

Introduction:  The management of type 1 diabetes 
(T1D) especially during childhood and adolescence 
is a real challenge, not only for health professionals 
but also for the patients themselves. Thus, free ac-
cess to mobile technology has changed the vision 
of the basic therapeutic education process and en-
hanced diabetes self-management. 
Therefore, our medical team developed «Ana wa 
Soukari» as a newly designed Moroccan smart-
phone application for therapeutic education and in-
sulin doses management for type 1 diabetes.
Objectives: Describe the effectiveness of the «ANA 
WA SOUKARI» application in management and gly-
caemic control of (T1D) in children and adolescents.
Methods:  ​“Ana wa soukari” is a smartphone appli-
cation designed and developed by a team led by 
the medical staff of our Endocrinology Diabetology 
department of university hospital center Oujda –Mo-
rocco. 
Our medical team had elaborate the medical content 
of therapeutic education that suits T1DM patients of 
all ages, particularly children and adolescents. 
The work was supported by the valuable help of 
both the communication and computer technology 
departments. The application can be used on all An-
droid devices including tablets
Results:  We included in the study a number of 52 
cases of children and adolescents, aged between 3 
years and 18 years with a mean age of 11,5 ±4,4 years, 
sex ratio H/F was 1.8.Mean HbA1c levels in Group A 
and Group B dropped from 8,5% ±2,3 and 8,2% ±2 
respectively at baseline to 7,6% ± 1,6 and 8% ± 1,9 at 
three months follow-up. 

Change in hypoglycaemic episodes was – 1,9 ± 2,1 for 
Group A and – 0,73±0,7 for Group B. DTSQs was per-
formed in both groups at the endpoint. Scores were 
higher in group (A) than in group (B) with a mean 
score of 31,9 ± 3,4 and 27,4 ± 3 respectively.
Conclusions: Our study sheds light on the impact of 
this revolutionary technological approach and its 
applications in enhancing basic education and fa-
cilitating diabetes self-management, which can be 
considered as an adjuvant intervention to standard 
diabetes care.
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P-031    |    Retrospective audit of the east of 
england, children and Young people diabetes 
network, out of hours consortium provision

R. Francks1

1Mid and South Essex NHS Trust, Paediatrics, 
Basildon, United Kingdom

Introduction: In 2011 the East of England Children and 
Young Peoples Diabetes Network (EECYPN) sought 
to find a solution to the provision of out of hours ad-
vice regionally and co-ordinated the development of 
the Out of Hours (OoH) Consortium Pilot. 
Following the success of the pilot, the Out of Hours 
Consortium was adopted in late in 2011 as a network 
initiative. 
Initially with five member units, the service has grown 
to its current seven units, who cover the out of hours 
service in rotation on a week-by-week basis over the 
course of the year.
Objectives: The audit aims to review the timing, na-
ture and outcome of the calls received to the Out of 
Hours service over a 12-month period.
Methods: Each call to the Out of Hour’s consortium is 
documented on the ‘Out of Hours Contact Form’. 
All call details were logged on the data capture sheet 
and returned to the author for collation and analysis.
Results: 
1. A total, in excess of 661 calls were made to the Out 
of Hours service between 1st April 2021 and 31st March 
2022.
2. The months of February, July, September had the 
the least number of calls.
3. There is an unequal distribution of calls throughout 
the week
4. Most calls are received between the hours of 17:00 
-24:00 (63.4%) .
5. The average length of each call was 10 minutes.
6. Most of the contact with the OOH service was from 
the mums of our children and young people (77%),
7. The was a symmetrical distribution of calls when 
age was analysed.
8. There were a variety of reasons why patients and 
families called the Out of Hours Service. These are in 
the chart below.
9. An overwhelming 86% of calls were managed at 
home and avoided possible hospital attendance
10. 11% of callers were advised to attend their local 
A&E department.

Conclusions:  The audit has demonstrated that the 
EECYPDN Out of Hours Consortium is well utilised by 
CYP and their families across the region. Calls to the 
service are largely appropriate and 86% of the prob-
lems were resolved by the clinical on-call team 

 
P-032    |    Disparities in access to care between 
youth with type 1 and 2 diabetes in the United 
States (US)

C. March1, J. Donohue2, A. Byerly3, L. Siminerio3, 
E. Miller1, S. Rothenberger3, I. Libman1

1UPMC Children’s Hospital of Pittsburgh, Pediatrics, 
Pittsburgh, United States, 2University of Pittsburgh 
School of Public Health, Health Policy and 
Management, Pittsburgh, United States, 3University 
of Pittsburgh, Medicine, Pittsburgh, United States

Introduction: Youth with type 2 diabetes (T2D) are at 
higher risk for complications than peers with type 1 
diabetes (T1D). Few studies have evaluated differ-
ences in access to care.
Objectives:  We compared visits for T1D and T2D 
youth using a national, claims dataset and explored 
the relationship between provider visits with ISPAD 
recommended multidisciplinary care and acute care.
Methods:  Using Optum’s de-identified Clinformat-
ics® Data Mart Database, we included youth <19 
years. Diagnosis was determined by validated algo-
rithm and prescription claims. 
The primary outcome was diabetes provider visits 
in 2019; secondary outcomes were claims with a di-
abetes care and education specialist (DCES), dieti-
tian, or behavior health (BH) provider and acute care 
(emergency visits, admissions). Covariates included 
US region, household income, device use, and co-
morbidities.
Results:  We included 4300 T1D youth (age 13.4±3.8 
yrs, 53% male) and 405 T2D youth (15.7±2.2 yrs, 34% 
male). T1D subjects had more visits with a diabetes 
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provider, 4.0±1.8 vs 1.9±1.7 (p<0.001). 56% of T2D sub-
jects had 0-1 visits (7% of T1D subjects, p<0.001). T2D 
youth were less likely to have a DCES visit (OR 0.18, 
95% CI 0.09-0.35) but more likely to see a BH provid-
er (OR 1.95, 1.46-2.60). 
In all subjects, after adjusting for covariates, each 
additional provider visit increased the odds of claims 
with a DCES (OR 1.48, 1.37-1.61), dietitian (OR 1.25, 1.15-
1.34), and BH provider (OR 1.23, 1.17-1.30). 
Similar proportions of T1D and T2D subjects required 
an emergency visit (6.7 vs 8.4%, p=0.44) or admis-
sion (6.5 vs 6.4%, p=0.94). Increasing provider visits 
(≥5) raised the odds of admission (OR 1.14, 1.04-1.25), 
though no association was seen with emergency 
claims (p=0.42).
Conclusions:  T2D youth were far less likely to have 
provider visits despite insurance coverage, indicat-
ing other barriers to care. 
Missing provider visits limits access to multidisci-
plinary care. Increasing visits raised the odds of ad-
mission, identifying a sub-group with higher underly-
ing health needs.

 
P-033    |    A scoping review exploring the role of 
the dietitian in the identification and management 
of eating disorders and disordered eating 
behaviours in adolescents and adults with type 1 
diabetes mellitus

R. Martin1,2,3, A. Davis4, A. Pigott5,6, A. Cremona3,7,2

1Childrens Health Ireland, Dublin, Ireland, 2Institute 
of Nutrition & Dietetics (INDI), Dublin, Ireland, 
3University of Limerick, School of Allied Health, 
Limerick, Ireland, 4Metro North Hospital and Health 
Service, Queensland Eating Disorder Service, 
Brisbane, Australia, 5Cardiff and Vale University 
Health Board, Cardiff, United Kingdom, 6Cardiff 
Metropolitan University, Cardiff, United Kingdom, 
7Health Research Institute (HRI), University of 
Limerick, Limerick, Ireland

Introduction:  ​Eating disorder diagnoses and disor-
dered eating behaviours are more prevalent in peo-
ple living with Type 1 Diabetes Mellitus, in particular in 
adolescents. The role of the dietitian in this setting is 
not clearly outlined in the literature.
Objectives:  This scoping review aims to outline the 
available information for the role of the dietitian in 
identifying and managing eating disorders in ado-
lescents and adults with co-occurring Type 1 Diabe-
tes Mellitus in a clinical setting.

Methods:  The Johanna Briggs Institute was utilised 
to guide this scoping review and to develop a search 
strategy for relevant databases. Relevant organisa-
tions and societies websites and professional mag-
azines were reviewed as part of the grey literature 
search.
Results:  38 peer reviewed journal articles, 5 pro-
fessional articles, 5 book chapters and 11 clinical 
guidelines were included in this scoping review. In-
formation on the role of the dietitian was identified 
in six focus areas: (1) prevention, (2) identification 
and screening, (3) inpatient dietetic management, 
(4) outpatient/community dietetic management, (5) 
knowledge, attitude and practices and (6) member 
of multidisciplinary team.

Figure 1. Flowchart outlining the six focus areas 
identified in the scoping review for role of the 
dietitian.  
ED = eating disorder, MDT = multidisciplinary team,  
T1DM = type 1 diabetes mellitus

Conclusions: This scoping review mapped the avail-
able information in the current literature on the role of 
the dietitian in the identification and management of 
eating disorders and disordered eating behaviours 
in adolescents and adults with a dual diagnosis of 
Type 1 Diabetes Mellitus. The reviewed literature sug-
gests there is a strong reliance on expert opinion and 
practice to inform the role of the dietitian. Further re-
search is required in order to ensure more robust ev-
idence-based practice in this area.
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P-034    |    Vector of measures: data visualization 
for understanding past, present, and probable 
outcome improvement in the reduction of 
hemoglobin A1C in type 1 diabetes population at a 
large pediatric diabetes center

D. Buckingham1, T. Gorham2, J. Indyk3, K. Obrynba3, 
K. Gandhi3, A. Kramer4, M. Abdel-Hadi4, M. Kamboj3

1Nationwide Children’s Hospital, Pediatrics, 
Columbus, United States, 2Nationwide Children’s 
Hospital, Research Institute, Columbus, United 
States, 3Nationwide Children’s Hospital at The 
Ohio State University, Pediatrics, Columbus, United 
States, 4Nationwide Children’s Hospital, CCE, 
Columbus, United States

Introduction:  Our diabetes team previously devel-
oped the Type 1 Diabetes Composite Score to com-
plement hemoglobin A1c (HbA1c) reduction, and the 
Type 1 Diabetes Care Index to characterize our dia-
betes clinic’s ability to meet best practice guidelines 
as per ADA/ISPAD for the best patient outcomes.
Objectives:  Building upon these indices, we visu-
alized data using a Vector of Measures display to 
better understand the magnitude and direction of 
HbA1c values in support of quality improvement (QI) 
intervention decision making.
Methods: For improvement planning, we developed 
a scaled overview of HbA1c and continuous glucose 
monitoring (CGM) measures, charting past (score-
card); present (dashboard); and probable (Shewhart 
charts) improvement impacts. The Vector of Mea-
sures displayed T1D population’s uptake of CGM 
technology and the decline in HbA1C values.

Results:  From 2017-2022 we observed strong cor-
relation of increasing CGM utilization from 15% to 
95% with decreasing HbA1c values. The median 
HbA1c decreased from 8.7% to 8.2%, a 5.7% improve-
ment. The average HbA1c in high-risk T1D population 
(defined as patients with HbA1c of >9.0%) decreased 

from 42% to 33%, a 22% improvement. Additionally, 
the average HbA1c in T1D population with HbA1c of 
less than 8.0%, increased from 31% to 44%, a 44% 
improvement and in those with HbA1c of less than 
7.0%, the average HbA1c increased from 10% to 18%, 
an 88% improvement.
Conclusions:  In this approach to data visualization, 
we demonstrate the ability of Vector of Measures to 
display the direction and magnitude of change. This 
approach may be utilized on multiple different plat-
forms to support quality improvement decision-mak-
ing for more timely and most effective interventions 
in other chronic medical conditions.

 
P-035    |    Large discrepancy between HbA1c 
and time in tight range in a swedish pediatric 
population 

R. Hanas1,2, P. Adolfsson1,3, A.-L. Fureman4,5, 
L. Hanberger6, A. Pundziute Lycka1,7, F. Sundberg1,8, 
S. Särnblad9,10, K. Åkesson11,12

1Gothenburg University, Institute of Clinical Sciences, 
Sahlgrenska Academy, Gothenburg, Sweden, 2NU 
Hospital Group, Dept. of Pediatrics, Uddevalla, 
Sweden, 3Hospital of Halland, Department 
of pediatrics, Kungsbacka, Sweden, 4Umeå 
University, Department of Clinical Sciences,, 
Umeå, Sweden, 5Östersund Hospital, Department 
of Pediatrics, Östersund, Sweden, 6Linköping 
University, Department of Health, Medicine and 
Caring Sciences, Linköping, Sweden, 7Sahlgrenska 
University Hospital, Department of Pediatrics, 
Queen Silvia Children’s Hospital,, Gothenburg, 
Sweden, 8Sahlgrenska University Hospital, Queen 
Silvia Children’s Hospital, Gothenburg, Sweden, 
9Örebro University, Faculty of Medicine and Health, 
School of Medical Sciences, Örebro, Sweden, 
10Örebro University Hospital, Department of 
Pediatrics, Örebro, Sweden, 11Linköping University, 
Department of Biomedical and Clinical Sciences, 
Linköping, Sweden, 12Ryhov County Hospital, 
Department of Pediatrics, Jönköping, Sweden

Introduction:  HbA1c has since long been the gold 
standard to evaluate the level of metabolic control. 
Increasing emphasis has now been placed on CGM 
(continuous glucose monitoring), especially Time in 
Range (TIR) over the past 2 weeks. In Sweden, we 
have in pediatrics used the more physiologic Time In 
Tight Range (TITR, 3.9-7.8 mmol/l, 70-140 mg/dl). TIR 
70% equals ~ TITR 50%.
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Objectives:  The aim was to investigate how HbA1c 
relates to TITR in Swedish pediatric clinics.
Methods:  The Swedish National Diabetes Register 
collects data every ~3 months and has > 95% cover-
age up to age 18 years. We used online data (https://
www.ndr.nu/#/knappen), extracting the latest avail-
able aggregated center HbA1c and center percent-
age of patients with TITR ≥ 50% (TITR50), based on 
≥70% of time per patient on CGM during the past 2 
weeks.
Results: The national mean HbA1c was in April 2023 
51.0 mmol/mol (95% CI 50.8, 51.2) (6.8%, 95% CI 6.8, 
6.8) and the mean TITR50 44.8% (95% CI 43.7-45.9, 
range 30.1-70.8%). For a given center HbA1c of ap-
proximately 50 mmol/mol (6.7%), center TITR50 var-
ied between 30 and 70% and for a given TITR50 of 
50%, HbA1c varied between 48 and 58 mmol/mol 
(6.5-7.5%).

Conclusions: There is a much wider range of center 
TITR50 compared to center HbA1c. Although both 
are taken at the same time, HbA1c reflects the met-
abolic control over 2-3 months while TITR only mir-
rors 2 weeks. On the individual level, situations like 
infections may affect TITR more than HbA1c, but ap-
parently there are also other factors influencing the 
relationship on a group level. 
Possible explanations include a variable amount of 
time below < 4 mmol/l (70 mg/dl), which we could not 
account for. Also, if the clinic emphasizes the impor-
tance of TITR over HbA1c, a bias may be introduced 
in that the
family tries hard to get extra good readings during 
the 2 weeks preceding the visit. We conclude that 
TITR and HbA1c differ, and thus are equally import-
ant to register at clinic visits.

P-036    |    Assessment of delivery of 
ambulatory care for children and adolescents 
with diabetes mellitus in Austria - a 
nationwide survey according to ISPAD/SWEET 
recommendations

B. Rami-Merhar1, M. Herzog1, S.E. Hofer2, 
E. Fröhlich-Reiterer3, M. Fritsch3

1Medical University of Vienna, Dept. of Pediatric 
and Adolescent Medicine, Vienna, Austria, 
2Medical University of Innsbruck, Department of 
Pediatrics 1, Innsbruck, Austria, 3Medical University 
of Graz, Graz, Austria

Introduction: In order to provide optimal care for chil-
dren and adolescents with diabetes mellitus a multi-
disciplinary team is essential. 
A team of doctors (preferably specialized in pediat-
ric diabetology), nurses/diabetes educators, dieti-
cians, psychologists and social workers are needed 
to educate the person with diabetes (PwD) and their 
caregivers at diabetes onset, as well as throughout 
diabetes routine care to achieve the best possible 
outcome and care despite the chronic disease. 
The ISPAD/SWEET recommendations for the mul-
tidisciplinary specialized pediatric diabetes team 
members per 100 patients are: for optimal care: 
nurse (diabetes educator) 1.0 full-time equivalent 
(FTE), doctor 1.0 FTE, dietician 0.5 FTE, social worker 
0.3 FTE and psychologist 0,3 FTE (Pediatric Diabetes 
2012: 13 (Suppl. 16): 15–19).
Objectives:  To assess the current structure of dia-
betes teams and numbers of PwD in routine care in 
Austria.
Methods: An online questionnaire was sent to all cen-
ters, who care for children and adolescents with dia-
betes mellitus < 19 years of age. The questionnaire 
was filled out by all these centers (100%) between 
May 1st and August 31st, 2022.
Results:  At time of the assessment 34 centers in 
Austria took care of 3550 children and adolescents 
with diabetes mellitus < 19 years of age.
Center size: 10 small centers with <50, 14 medium 
centers with 50-99 and 10 large centers with ³ 100 
PwD; (median center size 70, IQR 45-130, range 16-
400 PwD).
Conclusions:  The survey results revealed, that not 
one single center in Austria meets the SWEET rec-
ommendations for optimal care. 
The overall situation discovered, that more resourc-
es for staff are needed to provide adequate care for 
these children and adolescents with diabetes melli-
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tus. Austria, as one of the top 20 wealthiest nations, 
should be able to provide adequate personnel re-
sources for the care of young PwD.

ISPAD/SWEET 
recommendations for 
optimal care

FTE per 100 
PwD

current situation in 
Austria per 100 PwD

Nurse/Diabetes Edu-
cator 1 0,38

Doctor 1 0,54
Psychologist 0,3 0,11
Dietician 0,5 0,17
Social Worker 0,2 0,04

Table 1. Comparison of ISPAD/SWEET 
recommendations (FTE per 100 PwD) versus the 
current situation in Austria.

 
P-037    |    Demographic and clinical factors 
related to participating in a case management 
program for youth with diabetes

P. Enlow1, A. Lewis1, E. Walker2, N. Schwegler2, 
C. Thomas1, A. Rando3, J. Price1

1Nemours Children’s Hopsital, Delaware, Center for 
Healthcare Delivery Science, Wilmington, United 
States, 2Nemours Children’s Hopsital, Delaware, 
Value Based Services Organization - Medical 
Management, Wilmington, United States, 3Nemours 
Children’s Hopsital, Delaware, Division of Behavioral 
Health, Wilmington, United States

Introduction: Case management involves coordinat-
ing quality services to help youth with type 1 (T1D) or 
type 2 diabetes (T2D) achieve optimal glycemic lev-
els and may help reduce health disparities. Data on 
case management program participation are lack-
ing.
Objectives:  The objective of this retrospective co-
hort study was to examine demographic and clinical 
traits of youth who enroll in, and complete, a diabe-
tes case management program.
Methods: Youth with T1D or T2D (n=424) referred to 
a case management program at a children’s hospi-
tal in the United States and their program status (not 
enrolled, enrolled but not completed, completed) 
were extracted from an internal registry. 
Families in this program meet multiple times a month 
with a case manager and work on goals (e.g., blood 
glucose monitoring, transportation barriers). Youth 
race, ethnicity, age, diagnosis, diagnosis duration at 
time of referral, and primary insurance were extract-

ed from electronic health records. We used youths’ 
zip codes to capture community-level social deter-
minants of health (SDOH). Pearson Chi-Square was 
used to examine differences in demographic and 
clinical variables by program status.
Results:  Of the youth referred to the case man-
agement program, 319 (75.2%) enrolled; of those 
who enrolled, 127 (39.8%) completed the program. 
Those referred within the first year of diagnosis 
(Χ2[1, N=424]=19.76), from a younger age group (Χ2[2, 
N=424]=7.13), and who had private insurance (Χ2[1, 
N=424]=4.06) (p’s<.05) were more likely to enroll. 
Youth with T1D (Χ2[1, N=319]=4.51), living in a commu-
nity with fewer negative SDOH (Χ2[4, N=319]=19.84), 
who had private insurance (Χ2[1, N=319]=7.71) were 
more likely to complete the program (p’s<.05).
Conclusions:  Despite a high enrollment rate, youth 
at risk for suboptimal glycemic levels were less likely 
to enroll in, or complete, the case management pro-
gram. Thus, this program may inadvertently perpet-
uate, or worsen, health disparities. Initiatives to pro-
mote equitable participation in case management 
programs are needed.

 
P-108    |    Enhancing transfer experiences of 
dutch young adults with diabetes mellitus type 1: 
still a way to go

M. Peeters1, J. Sattoe1, A. van Staa1

1Rotterdam University of Applied Sciences, Research 
Center Innovations in Care, Rotterdam, Netherlands

Introduction:  The need to improve transitional dia-
betes care is widely acknowledged. Despite sever-
al efforts, many young people still experience large 
care gaps when transitioning from pediatric to adult 
settings, causing discomfort, confusion and signifi-
cant rates of loss to follow-up.
Objectives: This study, part of a national quality im-
provement initiative to advance transitional care in 12 
hospitals (15 diabetes teams), aimed to gain insight 
into the benefits of transitional care investments with 
regard to transfer experiences of young adults with 
diabetes mellitus type 1 (DM1).
Methods:  Two groups of diabetes teams were cre-
ated through cluster analysis: paying more (HI-
ATT) versus less attention (LO-ATT) to transitional 
care. Retrospective controlled evaluation included 
the Transfer Experiences Scale (OYOF-TES) with 
5-point Likert subscales on young adults’ transfer 
experiences in terms of reception in adult care, alli-
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ance between pediatric and adult care, preparation 
for transfer, readiness to transfer, and youth involve-
ment. Trust in care providers and satisfaction with 
transitional care (score 1-10) was also studied.
Results:  A total of 169 young adults (45.3%) with 
DM1 responded. They felt most positive about their 
readiness to transfer (4.04±.65) and the reception in 
adult care (3.94±.80). Young adults were less posi-
tive about their involvement in decisions (3.29±.98), 
alliance between pediatric and adult care (3.15±.88), 
and preparation for the transfer (2.97±.92). The only 
difference between the LO-ATT and HI-ATT teams 
was that young adults in the HI-ATT teams felt better 
prepared for transfer (p<.05). 
Overall satisfaction with transition was scored with 
a mean of 7.01 (±1.53). The young adults, on average, 
showed significantly more trust in their pediatric care 
providers than in their adult care providers (8.24±1.73 
versus 7.54±1.77, p=.001).
Conclusions: Current investments in Dutch diabetes 
care do not seem enough to enhance young adults’ 
transition experiences; there is room for improve-
ment in all teams.

 
P-109    |    Impact of social work presence in clinic 
in response to a positive PHQ9 score

S. Nickerson1, S. Meighan1, N. Andorko1, R. Suresh1, 
B. Marks1, J. Gettings1

1Children’s Hospital of Philadelphia, Philadelphia, 
United States

Introduction: Routine depression screenings are rec-
ommended for youth with type 1 diabetes (T1D) and 
type 2 diabetes (T2D).
Objectives: We investigated the value of social work-
ers (SW) embedded within the depression screening 
process at a pediatric diabetes clinic to increase de-
tection of true mental health concerns and subse-
quent disposition planning.
Methods: Youth 12-21 years of age with a diagnosis 
of T1D or T2D who were electronically administered 
the Patient Health Questionnaire – Modified for 
Teens (PHQ9) at a tertiary pediatric diabetes clinic in 
2022 were included in the chart review. Based on our 
protocol, a positive PHQ9 is defined as total score ≥ 
11, and/or suicidal ideation (SI) in the past 2-4 weeks, 
or lifetime suicide attempt (SA) history.
Results: Of the 209 youths screened, 37 (17.7%) were 
positive. As compared to those without positive 
screens, youth who screened positive had a high-

er mean hemoglobin A1c (1.5 ± 0.4%, p<0.01) but did 
not differ in terms of age, race/ethnicity, insurance 
type, duration of diabetes, or insulin regimen. 13.5% 
(n=5) of those with positive screens had a scheduled 
behavioral health visit on the same day and did not 
merit SW assessment. 
Of those requiring SW assessment, 72% had T1D, 
28% had T2D, average age was 16.0 ± 2.4 years, 
duration of diabetes was 5.4 ± 3.9 years, and aver-
age A1c 8.5 ± 2.4 %. 59.4% of youth screened pos-
itively due to SI in the past 2-4 weeks, while 40.6% 
screened positive for total PHQ9 score or a lifetime 
SA. 25% completed a Columbia-Suicide Severity 
Rating Scale, 18.8% completed a safety plan, 6.2% 
were referred to outpatient psychology, and 3.1% 
were referred for emergent psychiatric evaluation.
Conclusions: SW presence in a clinic where depres-
sion screenings are completed allows for an assess-
ment of psychosocial need, patient safety, and dis-
position planning. 
Due to the accessibility of this assessment, youths 
are directed to the appropriate resource or level of 
care needed as determined by the SW and decreas-
es emergent psychiatric evaluations.

 
P-110    |    Children with new onset type 1 diabetes 
and excessive body mass experience greater 
loss of c-peptide level compared to normal 
weight diabetic peers – single centre, two years 
observation study

B. Glowinska-Olszewska1, E. Kurpiewska1, S. Ciężki1, 
M. Jamiołkowska-Sztabkowska1, A. Polkowska1, 
A. Starosz2, K. Grubczak2, M. Moniuszko2, A. Bossowski1

1Medical University of Białystok, Department 
od Pediatrics, Endocrinology, Diabetology with 
Cardiology Division, Białystok, Poland, 2Medical 
University of Bialystok, Department of Regenerative 
Medicine and Immune Regulation, Białystok, Poland

Introduction:  The prevalence of obesity in pediat-
ric population increases without sparing children 
with T1D. Pancreatic β-cells of some individuals 
with long-standing T1D are still able to secrete small 
amounts of insulin. The research is ongoing to find 
factors associated with the possibility to preserve 
endogenous insulin secretion in individuals with 
long-standing T1D.
Objectives:  The objective of this study was to de-
termine the influence of excessive body mass index 
on C-peptide secretion in children newly diagnosed 
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with T1D in two years observation. We also aimed to 
assess the possible relationship between cytokines 
secreted from adipose tissue and β-cell function 
status.
Methods: The study group consisted of 153 pediatric 
patients with newly diagnosed type 1 diabetes, which 
was divided into two groups according to BMI-SDS 
≥1 or <1. Participants were followed up for the next 
two years and assessed for changes in body weight, 
HbA1c, and daily insulin requirement (DIR). C-peptide 
was assessed at baseline and after two years. We 
also evaluated the patients’ levels of inflammatory 
cytokine: IL-1β, IL-10, IL-12p70, IL-17, TNF-alpha and 
IFN-gamma at the disease onset.
Results: Subjects with BMI-SDS≥1 presented signifi-
cantly higher serum C-peptide level and lower DIR at 
diagnosis than children with lower body weight. The 
two-year follow-up showed that C-peptide level in 
patients with higher weight dropped more rapidly. 
Although at diagnosis there were similar values of 
HbA1c between groups and significantly lower DIR in 
BMI-SDS ≥1 group, we observed that HbA1c and DIR 
increased after two years in the group with excessive 
body weight. The levels of some cytokines were sig-
nificantly higher in BMI-SDS≥1 group.
Conclusions:  Higher BMI is not correlated with a 
greater probability of extended partial remission 
period. The efforts should be paid to decrease and 
maintain body mass in overweight and obese chil-
dren diagnosed with type 1 diabetes as one of the 
main parts of diabetes care to achieve better dis-
ease outcomes in long run.

 
P-111    |    Effect on Hb1C and TITR when comparing 
pen and pump treatment

T. Willman1, M. Adamsson1, R. Hanas2,3

1NU Hospital Group, Department of pediatrics, 
Trollhättan, Sweden, 2NU Hospital Group, Department 
of pediatrics, Uddevalla, Sweden, 3Gothenburg 
University, Institute of Clinical Sciences, Sahlgrenska 
Academy, Gothenburg, Sweden

Introduction:  Previous studies have not been able 
to prove any benefits in HA1c in children aged 0-17 
years comparing pen treatment vs. insulin pumps. 
The annual 2022 report Swedish National Diabetes 
Register (NDR) reports the same conclusion. From a 
clinical view, this does not add up as we almost al-
ways experience improvement after switching from 
pen to pump treatment. In Sweden, we have agreed 

in pediatrics to use Time In Tight Range (TITR, 3.9-7.8 
mmol/l, 70-140 mg/dl). TIR 70% equals ~ TITR 50%. 
The pediatric HbA1c target is 48 mmol/mol (6.5%) 
since 2017.
Objectives:  The aim of this study was to compare 
pump and pen users in relation to diabetes duration.
Methods:  NDR collects pediatric data every ~3 
months and has > 95% coverage up to age 18 years. 
We used online data (https://www.ndr.nu/#/knap-
pen), extracting the latest available aggregated 
data on percentage of HbA1c ≤48 mmol/mol and 
percentage of patients with TITR ≥ 50% (TITR50), 
based on ≥70% of time per patient on CGM during 
the past 2 weeks. Data on the treatment of choice 
(pump or insulin pen) was analyzed in relation to di-
abetes duration.
Results:  NDR was accessed May 8th, 2023. 82.0% 
used insulin pumps and 18.0% used injections with 
insulin pens.
For children with type 1 diabetes age 0-17 using in-
sulin pumps, 45,4% have HbA1C ≤48 mmol/mol and 
TITR50 46,2% compared to 42,3% (HbA1c) and 44,7% 
(TITR50) for those with pen treatment. With duration 
<2 years and insulin pump, the numbers are 55,5% 
(HbA1c) and 57,7 (TITR50) vs pen 53,5% (HbA1c) 
f56,8% (TITR50). With duration >2 years, 41,9% of 
pump users had HbA1c ≤48 and 42,2% (TITR50) and 
pen users 32,1% (HbA1c), 27,6% (TITR50). When com-
paring the 19 clinics in Sweden with ≥ 20 patients 
using pens and pumps respectively, 39.1% of those 
using pumps had HbA1c ≤48 compared to 28.9% for 
pen users (p< 0.001).

Figure. Percentage of patients with HbA1c < 48 
mmol/mol (6.5%) (patients with > 2 years diabetes 
duration, p <0.001)

Conclusions: Among the group with longer duration 
and less likely to be in the “honeymoon phase”, insu-
lin pump users may benefit from lower HbA1c and 
increased TITR compared to pen treatment. This is 
only valid on the group level and needs to be further 
studied on the individual level.
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P-112    |    Is there an association between HbA1c 
≤48 mmol/mol (6.5%) and overweight/obesity?

M. Adamsson1, T. Willman1, R. Hanas2,3

1NU Hospital Group, Department pediatrics, 
Trollhättan, Sweden, 2NU Hospital Group, 
Department pediatrics, Uddevalla, Sweden, 
3Gothenburg University, Institute of Clinical 
Sciences, Sahlgrenska Academy, Gothenburg, 
Sweden

Introduction: ​​​​​Overweight and obesity are increasing 
problem in young people in the general population 
in many countries, including Sweden. There is an 
ongoing discussion in Sweden and internationally 
whether a decrease in HbA1c will lead to an increase 
in overweight/obesity. 
The HbA1c target was changed in Sweden to ≤48 
mmol/mol (6.5%) in 2017. This level represents a 
mean glucose level of 7.8 mmol/ml (140 mg/dl).
Objectives: The aim of this study was to see if there is 
an association between Hba1c ≤48 mmol/mol (6.5%) 
and overweight or obesity on a center level.
Methods:  The Swedish National Diabetes Register 
collects pediatric data every ~3 months and has > 
95% coverage up to age 18 years. 
We used online data (https://www.ndr.nu/#/knap-
pen), extracting the latest available HbA1c and 
weight as BMI-SDS.
Results: The national mean HbA1c was in April 2023 
51.0 mmol/mol (95% CI 50.8, 51.2) (6.8%, 95% CI 6.8, 
6.8). Average percentage overweight (ISO-BMI > 25) 
per center was 26.6% (range 18.0-38.7%, 95% CI 
25.2-27.2), and for obesity (ISO-BMI>30) the corre-
sponding figure was 6.0% (range 1-11.9, 95% CI 5,5-
6,5). 
The correlation between center percentage of pa-
tients with HbA1c ≤48 mmol/mol (6.5%) and center 
percentage of patients with ISO-BMI > 25 was not 
significant (Fig).

Conclusions:  There was no significant correlation 
between HbA1c and overweight or overweight (data 
not shown) on a center level, indicating that diabe-
tes is not a risk factor for an increased rate of obesity 
when HbA1c is at the level of ≤48 mmol/mol (6.5%). 
Modern hybrid closed loop pumps that decrease in-
sulin at impending hypoglycemia will lower the need 
for extra carbohydrates, which may contribute to this 
finding. 
Physical activity is an essential part of a successful 
treatment to achieve an HbA1c within target and will 
also mitigate weight increase.

P-113    |    Islet amyloid polypeptide level at the 
diabetes diagnosis – does it matter in the long run? 
Clinical follow-up during nine years of diabetes 
duration in Swedish children

A. Pundziute Lyckå1,2, A. Carlsson3,4, G. Forsander1,2, 
H. Elding Larsson5,4, C. Marcus6, G. T. Westermark7, 
K. Åkesson8,9, J. Ludvigsson10,8

1Queen Silvia Children’s Hospital, Sahlgrenska 
University Hospital, Department of Pediatrics, 
Gothenburg, Sweden, 2Institute of Clinical 
Sciences, Sahlgrenska Academy, University 
of Gothenburg, Department of Pediatrics, 
Gothenburg, Sweden, 3Lund University 
Diabetes Centre, Skåne University Hospital, 
Lund, Sweden, 4Lund University, Department 
of Clinical Sciences, Lund, Sweden, 5Skåne 
University Hospital, Department of Paediatrics, 
Malmö, Sweden, 6Karolinska Institutet, 
Department of Clinical Science, Intervention 
and Technology, Stockholm, Sweden, 7Uppsala 
University Hospital, Uppsala University, Department 
of Medical Cell Biology, Uppsala, Sweden, 
8Linköping University, Department of Biomedical 
and Clinical Sciences, Linköping, Sweden, 9Ryhov 
County Hospital, Department of Pediatrics, 
Jönköping, Sweden, 10Crown Princess Victoria 
Children’s Hospital, Department of Pediatrics, 
Linköping, Sweden

Introduction:  Islet amyloid polypeptide (IAPP) is a 
beta cell hormone secreted together with insulin. 
IAPP may misfold and form IAPP-amyloid which is 
present in islets of most patients with type 2 diabe-
tes and in other conditions associated with beta cell 
stress.
Objectives: To study the significance of IAPP level at 
diagnosis for the clinical course of Type 1 diabetes.
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Methods:  Plasma IAPP level in children (age <18 
years) with newly diagnosed type 1 diabetes (n = 224) 
were analysed. Clinical follow-up data (HbA1c, BMI-
SDS, insulin dose units/kg, age, sex) were obtained 
from the Swedish National Diabetes Register 2005–
2014. Diabetes duration was categorized into three 
3-year periods. ANOVA was used for comparison 
of means according to the IAPP-level and diabetes 
duration. Multivariate linear regression analysis was 
performed using data as continuous variables.
Results: High IAPP defined as level above 100 pmol/L 
was found in 11% of patients (25/224). Mean HbA1c 
and insulin dose increased with diabetes duration 
and was higher in the High-IAPP group. Mean BMI-
SDS increased with diabetes duration in the Low-
IAPP but decreased in the High-IAPP group (see Ta-
ble). 
In multivariate analyses mean HbA1c was associated 
with diabetes duration (p<0,001), IAPP level (<0,001) 
and insulin dose (<0,001), but BMI-SDS was no longer 
significant after adjustment and there was no differ-
ence between females and males.

High IAPP (n=25) Low IAPP (n=199)

Duration 
(years) 0-2 3-5 6-9 0-2 3-5 6-9 ANOVA 

p-value

HbA1c 
mmol/moL 
(DCCT %)

58,0

(7,5)

65,2

(8,1)

69,0

(8,5)

56,8

(7,3)

63,3

(7,9)

63,0

(7,9)
<0,001

Insulin 
(units/kg) 0,89 1,0 1,01 0,78 0,91 0,93 <0,001

BMI-SDS 0,31 0,29 0,01 0,51 0,71 0,83 <0,001

Conclusions: High IAPP at diagnosis was associated 
with differences in the clinical course of Type 1 dia-
betes during the nine years follow-up. Higher HbA1c 
despite higher insulin dose may indicate that the 
patients with high IAPP at diagnosis were more in-
sulin resistant. BMI-SDS decreased over time in the 
group with high IAPP but the effect disapeared after 
adjustment. These findings need to be confirmed in 
larger studies with longer follow-up.

P-114    |    The insulin huddle: a patient safety tool

C.E. Card1, K.M. Conlon1, G. Power1, S.M O’Connell1,2

1Children’s Health Ireland at Crumlin, Department of 
Diabetes and Endocrinology, Dublin, Ireland, 2Royal 
College of Surgeons of Ireland, Department of 
Paediatrics, Dublin, Ireland

Introduction: The huddle is a brief, structured discus-
sion used to manage quality and safety in complex 
systems. It has been used successfully in aviation 
and nuclear power and more recently has been ap-
plied to medicine. Three years ago, we developed 
and implemented an Insulin Huddle within our week-
ly diabetes team meetings, reviewing issues that 
have arisen over the previous week with regard to 
inpatients on insulin and proactively flagging future 
concerns.
Objectives: To assess the huddle as a safety tool in a 
paediatric diabetes service.
Methods:  We reviewed all huddle data recorded 
over 13 quarters, from January 2020 to March 2023. 
These were analysed across five thematic groups: 
inpatients, prescribing errors, administration errors, 
gaps in staff knowledge, and future concerns. Com-
ments on these themes were noted.
Results: Huddles were completed in 142 of 169 weeks 
(84%). During that time, there were 408 diabetes in-
patients. Prescribing errors were noted in 32 weeks 
(22.5%), administration errors in 30 weeks (21.1%), 
gaps in staff knowledge in 46 weeks (32.4%), and fu-
ture concerns in 85 weeks (60%). The most common 
prescribing errors identified related to the insulin kar-
dex (9/24, 37.5%). 
Other common prescribing errors included an incor-
rect dose (4/24, 16.7%) or no dose documented (4/24, 
16.7%). By far the most common administration error 
was missed insulin doses (17/35, 48.6%), followed by 
late administration (5/35, 14.3%) and missed meals 
(3/35, 8.6%). Gaps in staff knowledge included the 
insulin kardex (6/30, 20%), food and diabetes (5/30, 
16.7%) and general discomfort with patients with di-
abetes (4/30, 13.3%).
Conclusions:  The safety huddle has proven benefi-
cial in other areas of medicine and is well suited to 
use in paediatric diabetes. Implementation of the 
Insulin Huddle in our tertiary paediatric centre has 
helped to raise awareness of important patient safe-
ty issues. Patterns of safety concerns, errors, or gaps 
in staff knowledge can provide guidance for future 
education or quality improvement.
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P-115    |    Post-diagnosis pathway of diabetic 
children and youth followed in the changing 
diabetes in children (CDiC) program in Guinea

M.C. Diallo1, A.M. Diallo1, M.M. Diallo1, M.M. Ly1, 
M. Kouyaté1, M.D.M. Diallo1, A. Diallo1, J.S. Bangoura2, 
A. Kaké1, N.M. Baldé1

1University of Conakry, Endocrinology, Conakry, 
Guinea, 2Novo Nordisk, Changing Diabetes in 
Children, Abidjan, Cote D’Ivoire

Introduction: Type 1 Diabetes is increasing worldwide 
and access to care remains challenging in develop-
ing countries. To address the challenges of access 
to diabetes care in children, the Changing Diabetes 
in Children program was implemented in Guinea in 
2009.
Objectives:  To describe the post-diagnosis course 
of diabetes and identify the challenges faced by 
children and youth enrolled in the Changing Diabe-
tes in Children (CDiC) program in Guinea.
Methods:  We conducted a cross-sectional study in 
9 diabetes clinics of Guinea over a 6-month period 
(January to June 2022), including 583 children and 
youth with diabetes followed-up through the CDiC 
Guinea program. We collected information on socio-
demographic variables, diabetes control parame-
ters, schooling, healthcare facility utilization (Diabe-
tes clinics and other care sites), and use of traditional 
healing.
Results:  The mean age was 18.46 ± 4.59 years with 
a slight female predominance (51.3%). Most patients 
(75%) had an HbA1c ≥ 8%. A total of 60.2% of children 
and youth had visited other sites not dedicated to 
diabetes management. Also, 55.4% had taken a de-
coction in an effort to “cure” their diabetes. 
Of the children and youth with diabetes who had 
moved, 59.5% had done so because of their diabe-
tes. The frequency of schooling was 72%. A negative 
impact of diabetes on schooling was reported by 
62.6% of diabetic children and adolescents. 
Among the children attending school, 66.5% report-
ed a delay in their schooling attributed to diabetes.
Conclusions: This study showed that despite the ex-
istence of a program dedicated to the management 
of childhood diabetes in the country, many challeng-
es remain. 
The use of other clinics not prepared for diabetes 
management could be related to the long distance 
which is not appropriate for day-to-day needs of 
children and youth with diabetes. Another major 
concern is the delay in schooling. 

A holistic approach seems necessary to maximize 
the success of the CDiC program to the benefit of 
children with diabetes in Guinea.

P-116    |    Health care utilization and pre-diagnosis 
routes for diabetes mellitus among children and 
adolescents in the city of Conakry, Guinea

A. Diallo1, A.M. Diallo2, M.C. Diallo2, M.D.M. Diallo2, 
M.M. Diallo2, M.A. Barry2, M. Kouyaté1, A. Kaké2, 
N.M. Baldé2

1University Hospital of Donka, Endocrinology, 
Diabetes, and Metabolic Disease, Conakry, Guinea, 
2University of Conakry, Endocrinology, Conakry, 
Guinea

Introduction: In Africa, timely diagnosis of childhood 
diabetes is hampered by poorly performing care 
pathways. This results in misdiagnosis and often fa-
tal complications.
Objectives: to describe pre-diagnosis pathways and 
health facilities utilization among children and ado-
lescents diagnosed with diabetes in Conakry, Guin-
ea.
Methods:  Two hundred and twenty-five children 
aged 14.03±4.06 years, followed in Conakry, and 
their families were interviewed. 
The following information was collected: time be-
tween the onset of symptoms and the diagnosis of 
diabetes, number of health care visits before diag-
nosis, reasons for the choice of facilities consult-
ed, possible reasons for the delay of diagnosis and 
management of diabetes.
Results: The mean time to care seeking was 2.51±4.08 
[0.28-48] weeks. This delay was longer when the first 
recourse was the traditional healer or self-medica-
tion at home compared to conventional health fa-
cility (3.79±7.35 [0.71-48] versus 2.20±2.66 [0.28-24] 
weeks). 
The mean number of visits before diagnosis was 1.96 
[1-4]. The most frequent first referral was to a private 
clinic (48.0%); 24 subjects (10.7%) were referred to a 
traditional healer. 
Determinants of the choice of first referral facility 
were proximity (44%), recommendation of the facil-
ity (27.1%), good reputation (19.6%), judgment of rel-
atives (8%), and affordability of care services (1.3%).
Conclusions:  Care utilization was delayed for most 
children and adolescents with diabetes. Subsequent 
care pathways were complex and characterized by 
poor diagnostic performance. 
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Difficulties in the diagnosis of childhood diabetes in 
Africa are related to poorly performing care path-
ways. Diabetes needs to be further integrated into 
priority health programs.

 
P-237    |    Diabetes wheel of life: allowing CYP with 
diabetes to choose how they want to improve their 
diabetes management

P. Chinchilla1, S. Conteh1, A. Lose2

1London North West University Hospitals, Women 
and Children, London, United Kingdom, 2London 
North West University Hospitals, London, United 
Kingdom

Introduction:  The Ealing Paediatric Diabetes team 
utilises a trust pathway for children and young peo-
ple (CYP) with type 1 diabetes (T1D) that present and 
HbA1c of >69 mmol/mol involving frequent contacts 
from different members of the team and intensive 
education. 
It has been proposed to include in the current high 
HBA1c pathway, structured self-led goal setting 
techniques and a diabetes related wheel of be-
haviour change created by the team.
Objectives:  To demonstrate how the Diabetes 
Wheel of life has been developed and how it is go-
ing to be utilised as part of current trust high HbA1c 
pathways.
Methods:  The diabetes adjusted wheel of life has 
been created utilising diabetes management be-
haviours based on the American Association of Di-
abetes Educators. CYP evaluate themselves on each 
behaviour as a Likert scale from 0 (Not doing it, not 
feeling) to 5 (doing it, feeling it). 
This forms a shape that at the end of the interven-
tion is expected to look in a more circular way with 
the behaviours being improved through SMART goal 
settings. 
As part of the initial session of the pathway the di-
abetes specialist nurse, dietitian and psychologist 
guiding the session explain each area of the wheel. 
CYP read out loud what is expected from them to do 
regarding those areas. 
After completing the “Diabetes Wheel of Life” the 
CYP chooses 1 goal, and the healthcare professional 
another one based on the areas of the circle that the 
CYP felt less satisfied. 
The wheel is to be completed during the first clinic 
of the current high HbA1c pathway and after 3 and 
6 months.

Results: 

Conclusions:  Measuring the impact on glycaemic 
management of goal setting and the diabetes wheel 
of life can be of guidance on how to improve the ap-
proach of current high HbA1c pathways. Research will 
be done on the impact of the present tool in HbA1c, 
TIR and quality of life. Goal setting is recognised as 
an evidence base strategy of diabetes self-man-
agement education promoting new behaviours and 
positive outcomes.

 
P-244    |    Inpatient pediatric diabetic ketoacidosis: 
management errors and outcomes

E. Rizzi1, D. Odutayo2, N. Allen3

1Penn State College of Medicine, Microbiology & 
Immunology, Hershey, United States, 2Penn State 
College of Medicine, Hershey, United States, 
3Penn State Health Children’s Hospital, Pediatric 
Endocrinology, Hershey, United States

Introduction:  Diabetic ketoacidosis (DKA) is a 
life-threatening state of hypoinsulinemia leading to 
metabolic acidosis. Best practice guidelines for treat-
ment of DKA have been published by ISPAD, however 
there is little exploration into their adherence.
Objectives:  The purpose of this study is to assess 
the frequency and severity of DKA presentation to a 
Children’s Hospital in the US, as well as to evaluate 
inpatient DKA management with respect to ISPAD 
guidelines.
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Methods:  This is a retrospective chart review of di-
abetes patients (≤18 years) admitted to our center 
between 2020 to 2022. HbA1c, pH, and bicarbonate 
were analyzed to assess for severity of DKA, deter-
mine the time to resolution, endpoints at discharge, 
and recurrence of acidosis. For the purpose of this 
study, DKA diagnosis, severity, and resolution guide-
lines are as published by ISPAD.
Results:  We identified 305 admissions with mean 
patient age of 11 years and HbA1c of 11.6%, where 
64% of encounters presented in DKA. Of these, 38%, 
20%, and 42% presented in mild, moderate, and se-
vere DKA, respectively. 
The median pH at presentation was 7.24 and those 
with fair/good control (HbA1c <8.5%) had a signifi-
cantly higher median pH of 7.32 than the median pH 
of 7.23 in those with poor control (HbA1c >8.5%). 
Notably, 37% of admissions did not have repeat pH 
despite initial pH below 7.3, with 30% of those at pH 
below 7.1. 
The median time to subcutaneous (SQ) insulin for 
all encounters in DKA was 17 hours, where time until 
transition to SQ insulin increases with DKA severity. 
Notably, transition to SQ insulin occurred prior to bi-
carbonate greater than 18mmol/L in 60% of encoun-
ters.
Conclusions:  Based on this study, 64% of pediatric 
diabetes patients presented in DKA, with the majority 
of these patients having poor glycemic control. The 
guidelines for pediatric management of DKA were 
not met, as demonstrated by lack of pH retesting in 
over 80% of the cohort, though the follow-up rate 
was improved in those with severe DKA. Additionally, 
transition to subcutaneous insulin prior to DKA reso-
lution occurred in 60% of the encounters.

 
P-259    |    Applying motivation theory to diabetes 
management for improved individualised care

L. Tribe1

1Tribe and Company, Diabetes Research, Neutral 
Bay, Australia

Introduction: The dynamic between health care pro-
fessionals (HCP) and people with diabetes (PWD) 
needs a well defined framework for success which 
motivation models can provide.
Objectives:  Through an empirically proven motiva-
tional model, better diabetes management can be 
achieved, reducing the risk of burnout and improving 
long-term outcomes.

Methods:  In 2004, Professor H.M. Kehr released his 
paper on “The 3C-model”, it provides a guide for 
aligning workplace outcomes to individual motiva-
tions and skills.
Tackling issues commonplace in diabetes manage-
ment such as motivation, burnout, and capability, it 
is believed the model can be applied to the dynam-
ic between the HCP and PWD to optimise diabetes 
management.
The model considers the motivation and skills of 
the individual, and the desired outcomes of both 
the PWD and the HCP. The model incorporates psy-
chological concepts such as volition (willpower) and 
gives guidance for motivational interventions with a 
goal of approaching a “Csikszentmihályi flow state” 
aligning the individual to the outcome with minimal 
exerted effort.
Results: The application of this model involves:
•	A model-driven, structured discussion between 

the HCP and PWD on their motivation, skills, and 
desired outcomes regarding diabetes manage-
ment in the context of:

1.	 Head: What are we trying to achieve?
2.	Heart: Are there fears and doubts?
3.	Hands: Does the PWD have the skills required?
•	With an understanding of the desired outcome, 

tools for diabetes management can be considered 
and the model suggests appropriate interventions 
if needed e.g.

1.	 Head: Reconsider goals or look for different incen-
tives

2.	Heart: Consider other tools/provide support
3.	Hands: Apply training/coaching
•	Periodic follow-up ensures continued alignment 

and the opportunity to intervene
Conclusions:  The result is a framework for discus-
sion between the HCP and PWD, allowing an under-
standing of the individual’s goals and circumstances 
with intervention tools to ensure continued diabetes 
management success, minimising stress and the risk 
of burnout.
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P-343    |    Using the behaviour change model 
and positive deviance in DM camps creates better 
compliance and control of type 1 diabetes in 
Myanmar

M. Wutyi1, K. Ko2, Z. Pyone3, M.N. Tun4, S.K. Leik5

1Changing Diabetes in Children Program, 
Myanmar, South Oakkala, Myanmar, 2University 
of Medicine 2, Department of Endocrinology, 
Yangon, Myanmar, 3University of Medicine 1, 
Department of Endocrinology, Yangon, Myanmar, 
4Novo Nordisk, Yangon, Myanmar, 5Changing 
Diabetes in Children Program, Myanmar, Yangon, 
Myanmar

Introduction:  CDIC in Myanmar is key in supporting 
T1 Diabetes Children. Diabetes Camps are the tripar-
tite platform for endocrinologists, patients, and CDIC 
staff to share better DM care and exchange of good 
practices to adhere to the treatment.
Objectives: T1 DM Camps are organized
1.	 To educate, lead behavior changes, and update 

regime on T1 children by endocrinologists and 
CDIC staff.

2.	To exchange knowledge and practices of patients, 
CDIC staff, parents, and caretakers on T1 DM treat-
ment practices, diet, mental motivation, physical 
activities, injection method, and dos and don’ts for 
better treatment compliance.

3.	To monitor the status of T1 DM control and further 
treatment.

Methods: Treatment regimens and care models were 
updated during the camps. CDIC staff discussed 
the transtheoretical (TT) model to maintain healthy 
practices (not eating sweets fruits, carbohydrates, 
and fat) which makes better education and a healthy 
lifestyle fulfilling the ambition of T1 children. 
The life course was mentioned as their goal and the 
importance of maintaining healthy practices and 
regular treatment. TT model makes them decide 
of giving up bad habits, good adherence to insulin 
treatment, and good habits of self-care (e.g., eating 
low carb diet, and more vegetables).
Positive deviance also plays a key role, in the partic-
ipants. Better-controlled role models are selected 
and let them discuss their best practices. 
Patients also exchange their experiences of warning 
signs of hyper/hypoglycemia by eating/drinking dif-
ferent types of food, storage techniques of insulin in 
a natural way to maintain a cold chain amidst a se-
vere shortage of electricity and best injection meth-
od of insulin.

Results: Mentally motivated adhering to a better life-
style, regular adherence to insulin, less injection-re-
lated side effect, better compliance on treatment 
reducing HBA1C.
Conclusions:  Diabetes camps are the key platform 
that allows sharing of positive deviance and enables 
behavior change.

 
P-366    |    Improving glycemic control in Norwegian 
pediatric diabetes care - data from the Norwegian 
childhood diabetes registry (NCDR)

H. Bratke1,2,3,4, E. Biringer4, T. Skrivarhaug5,3,6,7

1Fonna Health Trust, Department of Pediatrics, 
Haugesund, Norway, 2University of Bergen, Center 
for Diabetes Research, Department of Clinical 
Science, Bergen, Norway, 3Oslo Diabetes Research 
Centre, Oslo, Norway, 4Fonna Health Trust, 
Research and Innovation, Haugesund, Norway, 
5Oslo University Hospital, The Norwegian Childhood 
Diabetes Registry, Oslo, Norway, 6Oslo University 
Hospital, Division of Childhood and Adolescent 
Medicine, Oslo, Norway, 7University of Oslo, Institute 
of Clinical Medicine, Faculty of Medicine, Oslo, 
Norway

Introduction:  Many children and adolescents with 
type 1 diabetes do not meet ISPAD’s glycemic target.
Objectives: To evaluate: (1) to what extent HbA1c and 
the use of diabetes technology have changed at na-
tional level and (2) how glycemic control was influ-
enced by using diabetes technology, carbohydrate 
counting or the participation in a quality improve-
ment collaborative.
Methods:  We included all youth with type 1 diabe-
tes who participated in the annual registrations in 
the NCDR​ from 2013 to 2021. The outcome measure 
was HbA1c. Predictor variables in an adjusted linear 
mixed-effects model were: (1) the use of diabetes 
technology, (2) the consequent use of carb counting 
for meal bolusing, and (3) whether the patient’s di-
abetes team has participated in a quality improve-
ment collaborative.
Results:  From 2013 to 2021, data from 5,873 youth 
with type 1 diabetes were registered, resulting in 
24,222 yearly follow-up visits. The number of youths 
registered per year increased from 2,461 in 2013 to 
3,054 in 2021. There was decrease of mean HbA1c 
in our study population from 66.6 mmol/mol (2013) 
to 56.9 mmol/mol (2021). The percentage of youth 
reaching ISPAD’s HbA1c target of <58 mmol/mol and 
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<53 mmol/mol increased from 29% and 13% in 2013, 
to 60% and 36% in 2021, respectively. Insulin pump 
use increased from 65% (2013) to 87% (2021). CGM 
use increassed from 34% (first registered in 2016) to 
96% (2021). 
The percentage of youth and families using carbo-
hydrate counting increased from 78% to 90%. The 
use of CGM, carbohydrate counting and participat-
ing in a quality improvement collaborative ​were as-
sociated with lower HbA1c.

Conclusions:  Over a period of 9 years, glycemic 
control in Norwegian youth with type 1 diabetes, re-
flected by mean HbA1c and HbA1c in target, has im-
proved. The use of CGM, carbohydrate counting and 
participating in a quality improvement project were 
associated with better metabolic control.

 
P-372    |    Improved outcomes among children with 
new-onset type 1 diabetes via the 4T program

GT. Alonso1, F. Bishop2, B. Frohnert1, B. Lockee3, 
D. Maahs2, R. McDonough3, K. Panfil3, P. Prahalad2, 
L. Pyle1, V. Ritter2, L. Waterman1, M. Clements3

1University of Colorado Anschutz Medical Campus, 
Barbara Davis Center, Aurora, United States, 
2Stanford University, Pediatrics, Palo Alto, United 
States, 3Children’s Mercy Kansas City, Kansas City, 
United States

Introduction:  Most US children with type 1 diabetes 
(T1D) do not meet glycemic targets.
Objectives:  We evaluated data from three clinics 
with robust quality improvement programs who par-
ticipate in T1DX Quality Improvement Collaborative. 
One clinic had a systematic program (4T: Teamwork, 

Targets, Technology, Tight Control) focused on im-
proving CGM access, communication of aggressive 
targets for glycemic control, weekly identification of 
patients at risk based on CGM metrics, and remote 
communication with at-risk individuals.
Methods:  We included all patients with available 
data, aged 6 months to 21 years newly diagnosed 
with T1D between 1 June 2014 and 28 December 
2016 (Historical) and 13 June 2020 and 5 March 2022 
(Present). We determined the proportion of patients 
who achieved HbA1c < 7% at 12 months (±45 days) in 
the historical and present cohorts in each clinic.
Results: At diagnosis of T1D, for Stanford (1), the Bar-
bara Davis Center (2), and Children’s Mercy (3), re-
spectively, mean age was 10.2 (IQR 6.6-12.8), 10.1 (6.7-
13.1), and 12.1 (8.4-15.5) years; male sex was 52, 56, and 
55%; HbA1c was 11.3 (SD 2.5), 12.9 (2.5), and 11.3% (2.9); 
and 29.8, 31.4, and 26.3% had public insurance. 
At 12 months technology use increased from 37.5 
to 100% (CGM) and 32.7 to 49.6% (pump) (1); 35.5 to 
81.1% and 36 to 45.6% (2); 18.6 to 83.4% and 41.7 to 
48% (3). The proportions of patients achieving HbA1c 
< 7% at 12 months are shown by clinic and time peri-
od in Figure.

1.
Figure 1. Proportion achieving HbA1c <7% 12 months 
(+/- 45 days) after diagnosis with T1D. Sample sizes 
(N) are displayed below each bar graph. Stanford 
implemented the 4T program in 2018.

Conclusions:  The proportion of patients achiev-
ing HbA1c < 7% improved at all clinics. Incomplete 
HbA1c data limit conclusions. The 4T program ap-
pears to augment other improvement efforts and re-
quires multi-center study for translatability. Wheth-
er improved glycemic control in the first 12 months 
post-diagnosis translates to sustained benefits re-
quires longitudinal study.
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P-374    |    Digital transformation of pediatric 
diabetes care through a value-based health care 
model (CloudCare®)

R. Cardona-Hernandez1, L. Suarez-Ortega1, 
R. Diaz-Naderi1, C. Pretel-Echaburu1, 
P. Molina-Giraldo1, C. Yoldi-Vergara1, 
I. Goicoechea-Manterola1, M. Rouco-Gomez1, 
R. Carmona-Pozo1, M. Llobet-Garces1, 
S. Murillo-Garcia1, C. Oliva-Lopez1, R. Calderon-Ruiz1, 
H.-J. Aanstoot2, H. Veeze2

1Hospital Sant Joan de Déu, Division of Pediatric 
Endocrinology, Barcelona, Spain, 2Diabeter 
Nederland B.V., Rotterdam, Netherlands

Introduction:  CloudCare® is an integrated patient 
management solution developed by Diabeter that 
embeds brand agnostic data from diabetes devic-
es to provide person-centered diabetes care based 
on a continuous triage guided by an algorithm and 
a decision support system both for patients and 
HCP. 
As a result, patients may benefit of having an indi-
vidualized approach to the traditional 3-4 visits a 
year care-model, by skipping some visits when pos-
sible or having access to the diabetes team as soon 
as needed. 
This approach may reduce the burden both for pa-
tients and HCP and simultaneously could be to im-
prove diabetes outcomes and at same time to re-
duce economic costs.
Objectives: To describe clinical outcomes in a cohort 
of children and adolescents with T1D at a large dia-
betes clinic following the implementation of a VBHC 
model through the use of CloudCare®
Methods: Observational study with prospective data 
from patients followed-up at a large diabetes clinic 
in Spain collected before and 14 months (September 
2021-November 2022) after the implementation of a 
VBHC model based on CloudCare®. 
Participants signed informed consent to analyze 
their clinical and sensor data as part of their stan-
dard care.
Results:  Data from 546 subjects were analyzed 
(mean age 12.25y; mean diabetes duration 4.8y; 72% 
MDI+CGM; 15% SAP; 13% AID). 
Mean triaged patients: 156+/-56/day. % of subjects 
achieving HbA1c<7% increased (22% vs 38%; p<0.01); 
mean HbA1c decreased (7.65 vs 7.54%; p<0.01); 
mean TIR increased (53% vs 61.5%; p<0.05); SH and 
DKA rate decreased (1.4 vs 0.3 and 0.8 vs 0.4 ep/pa-
tient-year, respectively); 

On-site visits decreased by 33%; hospitalization at 
onset decreased by 2.7 days; ER visits due to diabe-
tes decreased by 59%. The algorithm suggested ad-
hoc virtual appointments for 9.3+/-3.2 participants/
day.
Conclusions:  The use of CloudCare in a large pe-
diatric diabetes clinic was associated to improved 
glycemic outcomes and resulted in an optimization 
of efforts by patients and HCP to achieve those out-
comes.

 
P-389    |    FAITH: A comprehensive care model for 
dual diabetes management

M. Dhingra1

1Not associated with any University/Institute, Delhi, 
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Introduction: Dual diabetes, the coexistence of type 
1 diabetes and type 2 diabetes, poses unique chal-
lenges and complexities in diabetes management. 
While the traditional management strategies for 
type 1 and type 2 diabetes have been extensively 
studied and implemented, there is a growing recog-
nition of the need for specialized care models that 
focus on dual diabetes. In response to this need, the 
FAITH (Food and water, Activity and sleep, Insulin 
dosing, Time in range, Happiness) model of diabetes 
management has been developed by me.
Objectives:  This study aims to evaluate the effec-
tiveness and outcomes of the FAITH model of diabe-
tes management, developed based on my personal 
experience, expertise, and insights, in the compre-
hensive care of patients with dual diabetes, assess-
ing its impact on glycemic control, quality of life, and 
reduction of diabetes-related complications.
Methods: A comprehensive research approach was 
employed to investigate and validate the FAITH 
model. 
The existing literature, including clinical trials, obser-
vational studies, and expert consensus guidelines, 
was reviewed to gather evidence supporting the 
effectiveness of the individual components of the 
FAITH model.
Results:  Studies demonstrate that optimizing and 
integrating strategies for food and water manage-
ment, promoting physical activity and healthy sleep 
patterns, precise insulin dosing, monitoring time in 
range, and addressing psychosocial well-being are 
associated with improved outcomes in individuals 
with dual diabetes.
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Conclusions:  The research strongly supports the 
adoption of the FAITH model, as a comprehensive 
care approach for individuals with dual diabetes. By 
incorporating evidence-based strategies for food 
and water management, optimizing activity and 
sleep patterns, precise insulin dosing, monitoring 
time in range, and promoting happiness and psy-
chosocial well-being, the FAITH model effectively 
addresses the multifaceted needs, with the potential 
to improve glycemic control, reduce complications, 
and enhance quality of life.

 
P-400    |    Evaluation of the effect of adding long 
subcutaneous insulin to the standard treatment of 
diabetic ketoacidosis in children

V. Chegini1, A. Homaei2, F. Saffari1

1Children Growth Research Center, Research 
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Diseases, Qazvin University of Medical Sciences, 
Qazvin, Iran, Qazvin, Iran, Islamic Republic of, 2MD, 
Faculty of Medicine, Shahid Beheshti University of 
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Introduction:  Type 1 diabetes (T1DM) is one of the 
most common chronic diseases in childhood and 
approximately 80,000 new cases occur annually in 
children and adolescents under 15 years of age in 
the world. The frequency of diabetic ketoacidosis 
(DKA) at the onset of T1DM has been reported from 
12.8% to 80% worldwide.
The hospitalization rate of diabetic patients with 
DKA continues to increase despite the many ad-
vances in insulin production and diabetes control in 
recent decades.
Objectives:  The efficacy and safety of adding two 
different types of subcutaneous long-acting insulin 
to the standard treatment of diabetic ketoacidosis 
(DKA) in children were investigated.
Methods:  In the pediatric intensive care unit (PICU) 
and under close monitoring, the effect of adding in-
sulin detemir and glargine in the early hours to the 
standard treatment of DKA was compared with the 
control group in terms of reducing the recovery time 
of ketoacidosis and possible side effects.
Results: The results of the analysis showed that there 
was a significant difference in the average time of 
the acute phase between the groups, and the post 
hoc test showed that the acute phase time was sig-
nificantly shorter in the Levemir arm compared to 

the standard arm (p = 0.008), but there was no dif-
ference in the increase in the incidence of common 
complications due to the nature of the disease and 
the treatment process with the new method.
Conclusions:  It seems that adding some types of 
long-term subcutaneous insulin to the standard 
treatment of DKA in children shortens the resolution 
time of the acute phase of ketoacidosis without im-
posing complications and as a result, occupies less 
beds in the pediatric intensive care unit.

 
P-039    |    Differences in managing type 1 diabetes 
among children in Danish schools

A. Andersen1, D. Grabowski2, M.K. Iken3, M. Madsen4,5, 
A.J. Schou6,7, K. Kristensen1,8, KIDS Study Group
1Aarhus University Hospital, Steno Diabetes Center 
Aarhus, Aarhus, Denmark, 2Copenhagen University 
Hospital, Steno Diabetes Center Copenhagen, 
Herlev, Denmark, 3Danish Diabetes Association, 
Department of Research, Glostrup, Denmark, 
4Steno Diabetes Center Nordjylland, Aalborg, 
Denmark, 5Aalborg University Hospital, Department 
of Pediatrics, Aalborg, Denmark, 6Steno Diabetes 
Center Odense, Odense, Denmark, 7Odense 
University Hospital, Pediatric Research Unit, Odense, 
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of Pediatrics, Aarhus, Denmark

Introduction: Managing type 1 diabetes is complicat-
ed for most children and their families - and will often 
require support from an adult during the school day. 
This situation is challenging for the primary school 
personnel as well as for the child and the parents.
Objectives: To examine differences between schools 
in daily management and support of diabetes 
among children in Danish primary schools.
Methods:  The Kids with Diabetes in School (KIDS) 
project is a multicenter project including all Steno 
Diabetes Centers in Denmark and the Danish Diabe-
tes Association. All primary schools in Denmark were 
invited to participate in the study (n=2129, response 
rate 43.3%) by responding to a questionnaire. Data 
from 524 schools with children with diabetes is in-
cluded.
Results:  We found several differences in diabetes 
management between schools according to self-re-
ported wealth and school size. A larger proportion of 
schools with low wealth did not have guidelines for 
diabetes management compared to schools with 
high wealth (78% vs. 70%). The same applied to large 
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vs. small schools (81% vs. 71%). Further, a larger pro-
portion of schools with low wealth vs. high wealth 
(19% vs. 10%) as well as small vs. large schools (25% 
vs. 15%) had not received education in diabetes man-
agement. Similar associations were found in relation 
to experiences by the school personnel of having 
sufficient time to familiarize with diabetes in general, 
having sufficient time to familiarize with supporting 
a specific student with diabetes, and to support stu-
dents with diabetes during school hours.
Conclusions:  Differences in managing diabetes 
among schools can lead to unequal opportunities 
for children with diabetes and larger workloads on 
parents in terms of managing and supporting their 
children during school hours. There is a need for im-
provement in supporting schools in order for them 
to relieve stress among children with diabetes, their 
parents, and the school personnel.

 
P-040    |    Diabetes and school health (DASH) 
Program: an innovative school-based care 
coordination program to optimize care and reduce 
inequities for youth with type 1 diabetes

K. Gandhi1, A. Moffett2, K. Simms2, R. Cline2, 
T. Dachenhaus2, M.K. Irwin2, M. Moore2, A. Wood1

1Nationwide Children’s Hospital/Ohio State 
University, Columbus, United States, 2Nationwide 
Children’s Hospital, Columbus, United States

Introduction:  The Nationwide Children’s Hospital 
(NCH) Diabetes and School Health (DASH) program 
is a novel health equity strategy and school-based 
program.
Objectives: The inter-disciplinary approach provides 
on-site type 1 diabetes (T1D) education to students/
staff, addresses medical/psychosocial concerns, 
coordinates scheduled delivery of medications/sup-
plies, and facilitates communication among families, 
school staff and diabetes team.
Methods: The pilot year enrolled 56 students, in over 
35 schools in central Ohio. All 56 students were iden-
tified as high risk based on their low Diabetes Com-
posite Score, a novel risk assessment tool developed 
by NCH (score <10, indicating increased risk). Data 
was obtained for students, caregivers, and staff, in-
cluding A1C, acute care utilization, educational mas-
tery, psychosocial, and health equity measures.
Results:  Close to 300 school based T1D visits took 
place during the pilot year. 65% of the T1D DASH pop-
ulation was identified as an ethnic minority. Median 

Diabetes Composite Score increased by 2 points 
indicating decreased risk of complications. Median 
number of follow up diabetes clinic visits increased 
by 4.5 over the pilot year. Median A1c improved from 
12.4 to 11.9%. Regular continuous glucose monitor use 
increased from 16% to 55% of the DASH population. 
Skill improvements were noted with school care-
givers and students for blood glucose meter moni-
toring/patterns, managing the continuous glucose 
monitor, confidence with T1D care, and decreased 
caregiver worry about T1D complications, per the 
Diabetes School Caregiver Management Perception 
(DSCMP), Problem Areas in Diabetes (PAID), and Self 
Efficacy in Diabetes (SEDE) surveys.
Conclusions: DASH is a novel school-based program 
that provides care coordination, support, education, 
and oversight to students at high risk of T1D compli-
cations. The program has been effective improving 
diabetes clinic attendance, increasing school staff 
and caregiver comfort with diabetes technology and 
care, and decreasing risk of complications.

 
P-256    |    Health-related quality of life in 
elementary school students with type 1 diabetes 
and their families

M. Raicevic1, M. Samardzic1,2, A. Obradovic3, 
N. Curovic Popovic1, J. Jovovic1

1Institute for Children’s diseases, Clinical Centre 
of Montenegro, Podgorica, Montenegro, 2Faculty 
of Medicine, University of Montenegro, Podgorica, 
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Montenegro, Podgorica, Montenegro

Introduction:  It is very difficult to achieve a good 
quality of life (QoL) in children who are prima-
ry school students and concurrently on the way to 
reach puberty and autonomy in the management of 
their disease.
Objectives:  This study aims to evaluate patients` 
self-reported and parent-proxy reported QoL and 
their correlation with different factors, in elementary 
school students with T1D.
Methods:  This cross-sectional study included pa-
tients younger than 15, diagnosed with T1D in the pe-
riod January 1992-April 2021 in Montenegro. A total 
of 87 patients and the same number of their care-
givers completed questionnaires (Peds-QL Diabetes 
Module 3.2, Peds-QL Family Impact, general data).
Results:  The majority of patients were boys (62.1%), 
inhabiting urban regions of the country (73.6%), with 
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a median of age 12.4 years. The median disease du-
ration was 4 years and the majority of patients were 
on multiple injections insulin therapy (92%). The lon-
ger duration of the disease correlated with higher 
HbA1c (p=0.037) and lower parental Total Score on 
the PedsQl Diabetes Module (p=0.011). A significant 
difference between patients` and their caregiver`s 
QoL perception was not observed. At least one par-
ent was unemployed in 37.9% of patients. Almost ev-
ery third mother was unemployed and it led to lower 
HbA1c levels (p=0.047). PedsQl 3.2 Diabetes Module 
Total score, Treatment I and Management Summary 
Score were significantly higher in children of unem-
ployed mothers.
Conclusions: This study highlights that with a longer 
duration of the disease elementary school children 
with T1D digress from optimal metabolic control 
and at the same time their parents/caregivers` QoL 
slumps. Parental unemployment positively impacted 
the QoL of students with T1D, but the unemployment 
rate is high, especially among mothers. We suggest 
more attention for both, children with T1D and their 
caregivers, in healthcare planning as the time from 
diagnose cognition passes.

 
P-299    |    Diabetes in school: developing 
recommendations for how to coordinate 
communicative support for families with a child 
with T1D in school (the KIDS study)
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A.J. Schou5, M. Kastrup Iken6, L.B. Johansen1, 
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4Steno Diabetes Center Nordjylland, Aalborg, 
Denmark, 5Steno Diabetes Center Odense, Odense, 
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Introduction: The KIDS study has previously explored 
the support provided for children with T1D and their 
families in Danish schools, via: 1) an interview study 
with municipal employees about the organization 
of- and experience with supporting families, 2) a 
survey examining the organization of diabetes man-
agement in primary schools, 3) a survey among par-
ents focusing on worries during school hours.

Objectives: Based on the findings from these stud-
ies, the objective of the present study was to explore 
possible solutions to identified problem areas and 
define recommendations for practice.
Methods: Participatory workshops were organized in 
each of the five regions in Denmark to facilitate re-
flective dialogue. Relevant stakeholders were invited 
to take part in the workshop: 1. Municipal employees, 
2. School employees (teachers, social workers and 
managers), 3. Diabetes healthcare professionals 
from the pediatric clinic and 4. Young people with T1D 
and their parents. In the workshops the participants 
were systematically encouraged to: 1) Discuss sup-
port for children – based on their own experiences 
and 2) Propose concrete solutions to problems dis-
cussed in the exercises. The workshops were audio 
recorded, transcribed, and thematically analysed.
Results:  Six themes were identified: 1) Professional 
training in diabetes care is needed for inclusion of 
children with T1D in the school setting, 2) Responsive 
dialogue, joint decision making and realistic expec-
tations are essential components, 3) A designated 
person responsible for co-ordinating the child’s care 
at school is beneficial, 4) National alignment is need-
ed, 5) There is a need for specialised municipal dia-
betes teams, and 6) Special attention is needed at 
defining points during the school years.
Conclusions:  The overall recommendation is that 
an action plan is agreed upon within the first two 
weeks after diagnosis. The plan should preferably 
be agreed upon on a face-to-face network meeting 
involving the family and relevant stakeholders from 
municipality, school and hospital.
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P-044    |    Out-of-pocket expenses and rationing 
of insulin and diabetes supplies: findings from the 
2022 T1International cross-sectional web-based 
survey

K. Souris1, E. Pfiester1, A. Thieffry1, Y. Chen2, 
K. Braune3, M. Kapil Bhargava4, R. Samra1, 
C. Barklund1, P. Gomez5, S. O’Donnell6

1T1International, Stroud, United Kingdom, 2Michael 
Smurfit Graduate Business School, University 
College Dublin, Dublin, Ireland, 3Institute of Medical 
Informatics, Charité – Universitätsmedizin Berlin, 
Berlin, Germany, 4Diabetes Fighters’ Trust, Delhi, 
India, 5DiabetesLATAM, Ciudad de Panamá, 
Panama, 6School of Sociology, University College 
Dublin, Dublin, Ireland

Introduction: Previously, the study team found people 
with type 1 diabetes (T1D) reported significant out-
of-pocket expenses (OoPEs) and rationing of insulin 
and diabetes supplies, made worse by COVID-19.
Objectives:  Continue investigating self-reported 
OoPEs and underuse of insulin and diabetes sup-
plies for people with T1D.
Methods: An online cross-sectional survey was pro-
moted by T1International’s global network of patient 
advocates from May through September 2022. Par-
ticipants provided monthly OoPEs for insulin and di-
abetes supplies, rationing frequency of insulin and 
glucose testing supplies, impacts of the COVID-19 
pandemic, and open-ended comments.
Results:  Analysis focused on 731 responses across 
seven countries: the United States (US), India, the 
United Kingdom (UK), Sweden, Canada, Panama, 
and Germany. Highest median monthly OoPEs 
(250.3 USD) were reported by participants with par-
tial health care coverage, followed by no health care 
coverage (201.8 USD), and 0 USD (median) by those 
with full health care coverage. 
Median monthly OoPEs were highest in Panama 
(340 USD), followed by the US (269 USD), Canada 
(192.1 USD), and India (175.5 USD), and were very low 
in Germany (5.5 USD), the UK (0 USD), and Sweden 
(0 USD). Insulin rationing was reported only by par-
ticipants in the US (22.9%), Panama (18.2%), India 
(14.8%), and Canada (14.6%). 
Rationing of glucose testing supplies varied wide-
ly, from 48.4% of participants in India to just 6.1% 
in Sweden, and was reported in all countries. 
COVID-19 affected access and/or affordability of 
insulin and diabetes supplies for more than half of 
participants. 

Qualitative analysis of open-ended responses iden-
tified themes that enrich quantitative results, includ-
ing limits to life choices due to OoPEs.
Conclusions:  More than 1 in 6 rationed insulin and 
nearly 1 in 3 rationed glucose testing supplies, even 
among participants from mostly high-income coun-
tries. Our results show a stark divide in OoPEs de-
pending on level of health care coverage, and OoPEs 
correlate with rationing frequency.

 
P-046    |    Expansion of public insurance coverage 
of continuous glucose monitor reduces health 
disparity in children with type 1 diabetes

B. Miyazaki1, T. Zeier2, R. Barber2, J. Espinoza3, 
L. Chao1

1Children’s Hospital Los Angeles, Pediatrics, 
Los Angeles, United States, 2Children’s Hospital 
Los Angeles, Los Angeles, United States, 3Lurie 
Children’s hospital, Chicago, United States

Introduction:  Continuous glucose monitor (CGM) 
is accepted as the standard of care in people with 
type 1 diabetes (PWT1D). CGM utilization is lower in 
patients with public insurance and minorized ethnic-
ities. In 2022, California Medicaid (public insurance) 
expanded CGM coverage to all PWT1D without re-
quiring a minimum number of glucose tests per day. 
It is unknown if this policy change is sufficient to in-
crease CGM usage.
Objectives:  We hypothesize that Medicaid expan-
sion narrowed but did not eliminate the disparity in 
CGM usage.
Methods: Data was extracted from electronic med-
ical record of a large urban children’s hospital in 
2021 and 2022. CGM usage was determined based 
on clinician documentation or the presence of CGM 
downloads. 
We limited the data query to PWT1D who were seen 
at least once in the diabetes clinic each year. Chi-
square and student T-tests were used to determine 
statistical significance (P<0.05).
Results:  We included 1471 and 1355 PWT1D in 2021 
and 2022, respectively. Medicaid insured 66.8% and 
62.2% of the patients in 2021 and 2022, respectively. 
CGM usage increased 1.4-fold in the entire patient 
population (2021: 52.2%, 2022: 71.1%). 
Between 2021 and 2022, CGM usage increased 1.6-
fold (39% to 63%) and 1.1-fold (77% to 85%) for those 
with Medicaid and private insurances, respective-
ly. CGM usage increased in all race/ethnicities, with 
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the largest increase seen in patients who identify as 
Black and Latino (2021 vs 2022: White 69% vs 83%, 
Latino 38% vs 60%, Black 15% to 50%, P£ 0.0001 
for all comparisons). CGM usage increased 1.3-fold 
(58% to 74%) in English speakers and 2.1-fold (29% to 
59%) in non-English speakers.
Conclusions: Our results demonstrate that Medicaid 
expansion of CGM coverage increases its utilization 
for pediatric PWT1D. Despite increased CGM usage 
in marginalized community, disparity persists among 
patients with public insurance, minority races/eth-
nicities, and non-English language. Future studies 
are needed to identify barriers that preclude equity 
in technology uptake.

 
P-047    |    Does size matter? Hospital volume in 
pediatric diabetes care and costs
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1Amsterdam University Medical Centres, Vascular 
Medicine, Amsterdam, Netherlands, 2Dutch 
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care and Research, Rotterdam, Netherlands, 
4LOGEX, Department of Hospital & Health Care, 
Amsterdam, Netherlands, 5Leiden University Medical 
Centre, Department of Biomedical Data Sciences, 
Leiden, Netherlands, 6Erasmus University Medical 
Centre, Sophia Children’s Hospital, Department 
of Pediatrics, Division of Pediatric Endocrinology, 
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Introduction: Pediatric diabetes care has become in-
creasingly specialized as a result of multidisciplinary 
care and technological developments. Guidelines 
recommend sufficient experience of treatment 
teams, as centre size is known to influence treatment 
outcomes.
Objectives: This study evaluates the association be-
tween hospital volume, resource use and hospital 
expenditure of Dutch children with diabetes mellitus.
Methods:  Observational retrospective cohort study 
with hospital claims data of 5,082 children <18 years 
old treated across 44 Dutch hospitals between 
2019–2020. 
Hospitals were categorized into three size catego-
ries; small (≥20–100 patients), medium (≥100–200 
patients) large (≥200 patients). All-cause hospital-
izations, consultations, technology use, and hospi-

tal expenditure were analysed per volume category 
and adjusted for age, sex, and socio-economic sta-
tus (SES).
Results:  Hospitalization rates were lowest in large 
hospitals, and patients were hospitalized significant-
ly less often compared to small hospitals (adjusted 
OR 0.49; [95% CI 0.40–0.59]; p<0.001). The median 
number of outpatient pediatrician visits in a year was 
7 in large hospitals and 6 in small hospitals. Patients 
in large hospitals more often had ≥7 yearly consulta-
tions (adjusted OR 1.63; [95% CI 1.41–1.89]; p<0.001). 
Real-time continuous glucose monitoring use was 
highest in medium-sized hospitals (adjusted OR 1.30; 
[95% CI 1.12–1.53]; p<0.001), whereas no difference in 
pump usage was observed. 
Mean diabetes care expenditure per patient was 
highest in medium size centres (€5,642, interquartile 
range €1,947–6,944); the significant mean difference 
in diabetes care costs was attenuated after adjust-
ment for age, sex, and SES.
Conclusions:  Characteristics of care provision vary 
by hospital size. A dissemblance in diabetes popu-
lations may explain differences in diabetes care ex-
penditure due to hospital volumes. 
Further research is needed to study the impact of 
volume-related differences in resource use on clini-
cal outcomes.

 
P-049    |    Type 1 diabetes in Guinea - changing 
diabetes in children 
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1University of Conakry, Endocrinology, 
Conakry, Guinea, 2University Hospital of Reims, 
Endocrinology, Diabetes, Nutrition, Reims, France, 
3University Hospital,of Conakry, Endocrinology, 
Diabetes and Metabolic Diseases, Conakry, Guinea, 
4Novo Nordisk, Changing Diabetes in Children 
(CDiC), Abidjan, Cote D’Ivoire, 5Novo Nordisk, 
Changing Diabetes in Children (CDiC), Copenhagen, 
Denmark, 6University Hospital,of Conakry, Pediatrics, 
Conakry, Guinea

Introduction: Type 1 diabetes (T1D) in Africa is char-
acterized by misdiagnosis and lack of access to 
life-saving insulin therapy for those diagnosed. In this 
context, the Changing Diabetes in Children (CDiC) 
program has been implemented in several countries, 
including Guinea since 2009.
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Objectives: To assess the burden of T1D and provide 
an overview of accessibility and affordability of care 
for people living with T1D in Guinea since the start of 
the CDiC partnership in 2009.
Methods: We assessed the burden of T1D with data 
collected from a national registry implemented in 
2009. We additionally conducted 2 cross-sectional 
surveys in November 2021 to assess the accessibility 
and affordability of diabetes care for T1D. The first 
survey was conducted on 13 public and 30 private 
pharmacies throughout Guinea to understand avail-
ability and cost of care and medical supplies. The 
second survey was conducted by direct interviews 
on 90 youths rolled-out from the CDiC program at 
age 25, to assess “the real-life” affordability of dia-
betes care for T1D in Guinea.
Results: As of April 30, 2023, a total of 1,243 children 
have been diagnosed and treated with comprehen-
sive type 1 diabetes through the CDiC partnership 
since 2009. On average, children enrolled in CDiC 
visit a clinic monthly, HbA1c average improved from 
10,6% in 2010 to 8.3% in 2014 and mortality dropped 
from 25% (2010) to 3.8 % (2017). An estimated yearly 
cost of $ 1525 was found for T1D supplies per individ-
ual. Among patients rolled-out from the program, the 
prevalence of poor glycemic control increased from 
65 % to 78 % with access to insulin as the main diffi-
culty (58%).
Conclusions:  The CDiC partnership allowed a bet-
ter access to T1D care in Guinea by providing med-
ical supplies such as insulin, glucometers, strips and 
HbA1c testing. Our survey throughout pharmacies in 
Guinea shows that CDiC saves families - with 1 child 
with T1D - an estimated yearly cost of $ 1525. Howev-
er, there is still challenges remaining, particularly for 
the quality of care.

P-297    |    Exploring the challenges of access to 
care and regular clinic follow-up for type 1 diabetes 
patients during crisis: a case report from Myanmar

S. Kham Leik1, K. Ko1,2,3, M.S. Thein4, K. Moh Moh5, 
M. Nwe Tun6, M. Wutyi6, Changing Diabetes in 
Children, Myanmar Team
1Changing Diabetes in Children, Myanmar, Yangon, 
Myanmar, 2University of Medicine(2), Yangon, 
Myanmar, 3Myanmar Society of Endocrinology and 
Metabolism(MSEM), Yangon, Myanmar, 4Yangon 
Children Hospital, Yangon, Myanmar, 5Women 
and Child hospital, Taunggyi, Taunggyi, Myanmar, 
6Changing Diabetes in Children, Yangon, Myanmar

Introduction: Type 1 diabetes is a chronic condition 
that requires lifelong management and regular mon-
itoring to prevent serious complications. However, in 
Myanmar, access to care and regular clinic follow-up 
is often limited, and patients may face numerous 
challenges, especially during times of crisis. 
The ongoing political crisis in Myanmar has resulted 
in a significant disruption of the healthcare system, 
making it difficult for type 1 diabetes patients to ac-
cess care and adhere to regular clinic follow-up.
Objectives:  This case report is to explore the chal-
lenges faced by type 1 diabetes patients in accessing 
care and adhering to regular clinic follow-up during 
the ongoing political crisis in Myanmar.
Methods:  The study employed convenience sam-
pling to select 22 participants who enrolled under 
Changing Diabetes in Children program in Myan-
mar. 
Data were collected using an unstructured question-
naire and physical examination, while qualitative data 
were analyzed through content analysis. In-depth in-
terviews were conducted to gather data.
Results:  Most of the patients who were found had 
stopped following up due to difficulties related to the 
coup, including transportation problems and finan-
cial difficulties. Some patients were managing their 
diabetes through self-treatment with insulin pens 
purchased from private pharmacy, while others had 
reverted to less expensive but less effective insulin.
Conclusions: The ongoing political crisis in Myanmar 
has exacerbated the challenges faced by type 1 di-
abetes patients in accessing care and regular clinic 
follow-up. 
This report provides insights into the challenges 
faced by type 1 diabetes patients in accessing care 
during times of crisis in Myanmar. The results suggest 
that policymakers and healthcare providers need to 
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improve access to care model and regular clinic fol-
low-up for type 1 diabetes patients in Myanmar, par-
ticularly during times of crisis, to prevent long-term 
complications and improve health outcomes.

 
P-359    |    Results from a multi-stakeholder 
meeting on medical devices in paediatric type I 
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Introduction:  Automated insulin delivery systems 
(AIDs) are recommended for all pediatrics by ISPAD 
guidelines.
Objectives:  To discuss all challenges involved with 
providing children (including the very young) and 
adolescents with diabetes (CwD) with the latest ap-
propriate technology, such as AIDs, to manage their 
blood glucose and help improve their quality of life 
and suggest ways in which access to new types of 
devices available to adults can be improved for chil-
dren with T1D.
Methods:  In connection to the Advanced Technol-
ogies & Treatment for Diabetes congress in 2023 
the “connect 4 children” network organized a multi 
stakeholder meeting to discuss barriers in providing 
medical devices to pediatrics with type 1 diabetes 
with a focus on pre-schoolers. After announcement, 
stakeholders were asked to apply to this meeting. A 
coordinating program committee planned the meet-

ing and a balanced selection of participants from 
relevant interest groups attended, including aca-
demics, clinicians, industry, regulators, patient advo-
cates.
Results:  125 participants took part in the hybrid 
in-person/virtual 1-day meeting, in person and by 
web portal (interest groups:50 academia/research,21 
advocates for CwD,26 industry,28 regulatory). Three 
plenary sessions with 16 presenters and 3 panel dis-
cussion with 19 participants were held.
Conclusions: The most advanced appropriate tech-
nology is often unavailable to children with T1D in Eu-
rope.
Main issues highlighted were:
•	Lack of long-term evidence of benefits/clinical ef-

fectiveness and safety of AIDs in very young chil-
dren

•	Regulatory approval processes are very lengthy 
and expensive for sponsors in EU

•	Market access is variable across countries, and 
even within countries, depending on the proximi-
ty of patient to specialist centres (or their ability to 
travel)

•	Reimbursement depends on where the patient 
lives

Results of this meeting will be published and report-
ed to the EU Commission in order to accelerate ac-
cess to technology and improve therapy for CwD re-
gardless of their age and place of living.

 
P-394    |    Reducing inequalities in access to 
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England SE Region CYP Diabetes Transformation 
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Transformation Programme, Clinical Lead, 
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Introduction: The National Institute for Clinical Excel-
lence (NICE) updated United Kingdom (UK) guidance 
for children and young people (CYP) with type 1 dia-
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betes (T1D) in 2022. It is now recommended that con-
tinuous glucose monitoring (CGM) for CYP should be 
available for all CYP with T1D. Despite this, National 
Paediatric Diabetes Audit (NPDA) data shows that 
only 29% of CYP with T1D use CGM, lowest use is in 
those of non-white ethnicity & from areas of highest 
deprivation.
Objectives: Development of novel project to reduce 
inequalities in CGM use across the SE Region where 
4848 CYP with T1D are looked after by 23 PDUs in 6 
ICBs.
Methods:  NPDA data from the SE region was anal-
ysed.
SE CYP Diabetes Clinical Leads interviewed clini-
cians, managers & commissioners from Integrated 
Care Boards (ICBs) and Paediatric Diabetes Units 
(PDUs) with lowest CGM use.
PDUs were asked to complete a survey about their 
access/use of CGM
Results:  The SE has less deprivation & non-white 
representation than other areas of the UK. CGM use 
does not follow deprivation/ethnicity. In areas of low 
CGM use, it is low across all patient groups. Although 
the SE has a higher CGM use than UK average (33% 
vs. 29%), this is not consistent across the region with 
one ICB showing just 15% CGM use. Significant vari-
ation in CGM use exists between PDUs.
Barriers to CGM use were identified in 3 main themes:
Staffing – time, skills
Funding (+/- ICB-implemented criteria) of CGM
Specialist team beliefs & practices selecting CYP for 
CGM
Project development created new regional expert 
roles (Table 1). 

Role Description

Diabetes 
Technology 
Officer 
(Nurse/
Dietitian)

To work with PDUs to deliver training for healthcare staff 
and/or support them accessing training elsewhere, to ex-
plore current practices of CGM use and if needed to devel-
op them to expand patient numbers using CGM, to develop 
local CGM pathways and patient education programmes 
that could optimise current staff availability.

Diabetes 
Technology 
Project 
Manager

Innovation of the CYP Diabetes technology project -to in-
clude: supporting project officers to identify current practices 
in CGM use across PDUs in the SE Region; to establish a 
centralised reliable mechanism to monitor CGM use across 
the SE Region in real-time; the development of SE Regional 
Guidelines for the appropriate use of technology based on 
NICE Guidelines and accuracy data; to liaise with National 
Diabetes Programme to align SE processes for CGM fund-
ing with nationally developing processes.

Adminis-
trator

To support the work of the team and ensure timely data 
collection to support monitoring of project outcomes

Table 1: CYP Diabetes Technology Project Team.

The project design impacts most CYP possible. Aims 
are to: explore current practices in CGM use; support 
PDUs in overcoming local barriers; establish a stan-
dardised model of care. 
Conclusions:  Using data as an indicator, specific 
barriers to CGM use were identified . A novel team 
has been designed to drive reduction of inequalities 
in CGM access for CYP with T1D in the SE Region
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Introduction: A few studies have shown that Fast-act-
ing insulin Aspart (Fiasp®) is better than rapid-acting 
insulin analogs due to its accelerated pharmacolog-
ical properties. With its glucose-lowering effect and 
earlier offset, Fiasp® offers faster onset and earlier 
peak than Aspart. There are no studies among chil-
dren with Type 1 diabetes (T1D) below 6 years as-
sessing the efficacy of postmeal injection of Fiasp®.
Objectives:  To study the effect of postmeal Fiasp® 
on the frequency of hypoglycemia compared to pre-
meal Fiasp® among preschool children with T1D.
Methods:  A single-center, randomized, open-label, 
cross-over trial was conducted over one-and-a-
half-year on 65 preschool children (6 months to 6 
years) with T1D for at least 6 months. Children were 
randomized to receive their meal bolus postmeal 
or premeal for the first 3 months, followed by cross-
over at 3 months. The two groups were compared at 
the end of 6 months for the change in frequency of 
hypoglycemia and hyperglycemia, HbA1c, glycemic 
variability, and parental satisfaction. Ten children 
in the study (5 each in the premeal and postmeal 
groups) underwent pharmacokinetic studies. The tri-
al was approved by the Institutional Ethics Commit-
tee and registered with the Controlled Trial Registry 
of India vide no CTRI/2020/10/028750.
Results: There were no significant differences in the 
frequency of clinical (p = 0.921), severe (p = 0.167), or 
serious (p = 0.753) hypoglycemia in the two groups in 
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the per-protocol analysis. Further, the two groups did 
not differ in secondary outcome parameters (includ-
ing insulin doses, HbA1c, frequency of hyperglyce-
mia, glycemic variability, and parental satisfaction). 
The pharmacokinetic parameters were also similar 
in the two groups.
Conclusions: To conclude, the premeal or postmeal 
injection of Fiasp® does not affect the frequency of 
hypoglycemia or other glycemic control parameters 
among preschool children with T1D. Further, there is 
no significant difference in the pharmacokinetics of 
postmeal and premeal Fiasp®.

 
P-042    |    Techniques of insulin omission for 
weight loss in adolescents with type 1 diabetes 
according to advances in glucose monitoring 
devices
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N. Levek1,2

1Sheba Medical Center, Pedaitric Endocrine and 
Diabetes Unit, Ramat-Gan, Israel, 2Maccabi Health 
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Ra’anana, Israel

Introduction:  Insulin-omission (IO) is an eating dis-
order in which individuals with diabetes deliberately 
skip or reduce insulin doses in order to lose weight or 
prevent weight gain. Adolescents with IO often hide 
their behavior from family members and healthcare 
providers, making diagnosis challenging.
Objectives: We aim to describe the techniques ado-
lescents use to conceal insulin restriction according 
to major advanced in the development of glucose 
monitoring technologies from the 1980s to 2020s.
Methods: We conducted a literature review using the 
following keywords: type 1 diabetes, children, adoles-
cents, insulin omission, insulin restriction, misreport-
ing, factitious, diabulimia, and weight loss
Results:  In order to conceal their IO behavior, ado-
lescents falsified written glucose level records. With 
the introduction of glucometers with memory, to 
hide IO and the elevated glucose levels, adolescents 
measured the blood glucose of their friends, pets, or 
calibration fluid, or inserted wrong dates in the glu-
cometers, so it could not be possible to retrieve the 
data. 
With the introduction of continuous glucose moni-
toring (CGM) systems in the mid-2000s, adolescents 
inserted decreased amounts of carbohydrates. In 
2020, with the increased use of advanced hybrid 

closed-loop (AHCL) Systems, which have automatic 
insulin delivery adjustment features, making it even 
harder for adolescents to conceal their IO behavior 
by disconnecting the pump to administer a bolus 
and then reconnecting or deliberately miscalibrating 
the sensors.

Years Insulin 
administration Glucometer Methods

1969 Insulin syringes 1st portable glucometer 
Ames Reflectance Meter

•	Falsified data in 
written logbook/
spreadsheet

•	Phantom readings

•	Manipulating glu-
cose test strips

•	Diluting sample 
with saliva

•	Diluting sample 
with water

•	Underloading the 
test strip

1983

1st commercial 
insulin pump was 
introduced by 
Medtronic (MiniMed 
502)

1985 The first insulin 
pen, the NovoPen,

1996

1st glucose meter that could 
download test results to a 
computer using an infrared 
(IR) cable (Accu-Chek 
Advantage). It could store 
up to 100 test results and 
display them in charts on the 
computer screen.

•	Testing friends, 
siblings, pets, and 
calibration fluid.

•	Changing dates in 
the glucometer

•	Taking out the 
battery so data 
were deleted

•	Having a few 
glucometers

•	Inserting fewer 
carbohydrates

•	Changing dates in 
the glucometer

1999

1st CGM system was 
approved by the FDA in 
1999. (Medtronic MiniMed) 
A sensor inserted under 
the skin measures glucose 
levels every 5 minutes

2006 1st sensor-augment-
ed pump 1st Dexcom

2018 1st Libre Avoiding swiping the 
device

2020 Advanced hybrid 
closed loop Data Sharing

Disconnecting the 
pump

False calibrations

Conclusions:  The drive to lose weight is so strong, 
adolescents with type 1 diabetes find ways to by-
pass insulin administration. It is crucial to recognize 
the warning signs and techniques of IO, and prompt-
ly offer help and treatment in a timely manner. 
Thus, healthcare providers must remain vigilant and 
adopt a multidisciplinary approach to address the 
complex medical and psychological needs of ado-
lescents with T1D and IO.
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P-043    |    Where are the dads? a mixed-methods 
review on the underrepresentation of fathers as 
caregivers to children with type 1 diabetes

M.A. Campbell1,2, T.H. Andersen3, D. Grabowski1, 
B.R. Cleal1, J. Svensson4, H.O. Mogensen2

1Copenhagen University Hospital - Steno Diabetes 
Center Copenhagen, Health Promotions, Herlev, 
Denmark, 2University of Copenhagen, Department 
of Anthropology, Copenhagen, Denmark, 
3Copenhagen University Hospital - Steno Diabetes 
Center Copenhagen, Knowledge Center for 
Diabetes, Herlev, Denmark, 4Copenhagen University 
Hospital - Steno Diabetes Center Copenhagen, 
Clinical Research, Herlev, Denmark

Introduction:  Mothers are often the primary care-
giver to children with type 1 diabetes (CWT1D). This 
larger burden of care often leads to stress, burnout, 
and negatively affects their child’s clinical outcomes. 
Research shows both familial and clinical benefits 
when fathers have a larger role in caring for their 
child with a chronic illness, however, little is under-
stood about fathers’ experiences as they are seldom 
specified in studies on parents to CWT1D.
Objectives:  To explore the extent to which fathers 
are included in studies on parents to CWT1D and to 
synthesize the existing quali- and quantitative data 
on fathers as caregivers.
Methods:  Qualitative and mixed-methods primary 
research studies in English and Danish where moth-
ers, fathers, or parents to CWT1D are study partici-
pants. Searched databases are: MEDLINE, EMBASE, 
PsycINFO, SAGE, CINAHL, Anthropology Plus, Anthro 
Source. Publications are appraised using the MMAT 
checklist. Quali- and quantitative data are integrat-
ed with a graphical synthesis; a narrative approach 
is used to synthesize qualitative paternal experienc-
es.
Results:  Preliminary results identified 233 studies 
where parent gender was noted: 36 focused on 
mothers, 5 on fathers, 149 on both parents. An aver-
age of 77.4% of participants in parent studies were 
mothers. Few included socio-cultural explanations 
for whether or not fathers participated or noted their 
omission as a limitation.
Conclusions:  Preliminary findings highlight the sig-
nificant lack of inclusion of fathers in studies about 
CWT1D and their caregivers and may illustrate that 
the burden of care still lies heavily on mothers. Stud-
ies recognizing the benefits of fathers as caregivers 
seldom address the socio-cultural barriers they may 

encounter. Future qualitative studies on fathers’ ex-
periences from a socio-cultural perspective could 
provide insight on how to increase the scope of their 
role as caregivers, thus balancing the burden of care 
in families, preventing mothers from suffering burn-
out, and improving their child’s clinical outcomes.

 
P-045    |    Decreasing insulin-related adverse 
drug events (ADEs): a ten-year improvement 
journey towards reducing ades and optimizing 
patient safety 

J. Indyk1, D. Buckingham2, L. Mamilly1, 
K. Friesner-Gephart3, J. Merandi4, E. Ahrens5, 
M. Abdel-Hadi2, M. Kamboj1

1Nationwide Children’s Hospital; The Ohio State 
University College of Medicine, Dept of Pediatrics; 
Section of Endocrinology, Columbus, United 
States, 2Nationwide Children’s Hospital, 
QIS, Columbus, United States, 3Nationwide 
Children’s Hospital, Dept of Pediatrics; Section 
of Endocrinology, Columbus, United States, 
4Nationwide Children’s Hospital, Pharmacy, 
Columbus, United States, 5Nationwide Children’s 
Hospital, Information Services – Clinical Informatics, 
Columbus, United States

Introduction:  Insulin is a high risk medication, and 
errors in dose administration can cause significant 
harm. Safe and accurate inpatient ordering and ad-
ministration of insulin is complex, and Insulin-related 
Adverse Drug Events (IADEs) can be related to multi-
ple systemic factors. 
Ongoing rapid advances in diabetes treatment tech-
nologies, sophistication of electronic health record 
(EHR) systems, and limitations in staff experience are 
all thought to be major contributors to IADEs.
Objectives: Our aim was to establish a comprehen-
sive system to track and evaluate IADEs and to de-
velop robust strategies to decrease the number and 
severity of these events. We describe our efforts and 
interventions over the last ten years (2012-2022).
Methods:  Comprehensive, system-wide, interdisci-
plinary approaches were used to detect, address 
and reduce IADEs in a large tertiary children’s hos-
pital. 
An Insulin ADE team was formed to analyze report-
ed events and implement system changes in several 
key drivers. IADEs were catalogued based on severi-
ty, location/unit, and specific historical details of the 
event. 
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Interventions ranged from user-level EHR and com-
munication-based to broader systems-level chang-
es in EHR-based insulin dosing and inpatient team 
staffing. Major interventions are listed in Figure 1.
Results:  We tracked IADEs monthly from 2012 to 
present and noted a decrease in rate of IADEs over-
all from 1.116 (2012) to 0.476 [per 1000 insulin doses] 
(in 2022) (Figure 1). 
With a few exceptions likely related to challeng-
es over the years of the COVID pandemic, we not-
ed a general downtrend in IADEs over time, despite 
>10,000 administered insulin doses per year.

Figure 1.

Conclusions: Decreasing IADEs is a complex but im-
perative mission for health care institutions. Our jour-
ney demonstrates the challenges associated with 
the drive to achieve near zero harm from ADEs in 
the setting of the ever-evolving and technically ad-
vanced world of diabetes care.

P-048    |    How aware are diabetes-care providers 
of skin reactions in youth with type 1 diabetes using 
technological devices?

S. Passanisi1, A. Berg2, A. Chobot3, T. Dos Santos4, 
C. Piona5, L. Messer6, F. Lombardo1, 
ISPAD Jenious Group
1University of Messina, Department of Human 
Pathology in Adult and Developmental Age, Messina, 
Italy, 2Copenhagen University Hospital, Steno 
Diabetes Center Copenhagen, Herlev, Denmark, 
3University of Opole, Department of Pediatrics, 
Opole, Poland, 4Instituto Hispalense de Pediatría, 
Pediatric Unit, Almeria, Spain, 5University of Verona, 
Pediatric Diabetes and Metabolic Disorders Unit, 
Verona, Italy, 6University of Colorado, Barbara Davis 
Center for Diabetes, Aurora, United States

Introduction:  Advances in diabetes-technological 
devices led to optimizing diabetes care; however, 
long-lasting skin exposure to devices may be ac-
companied by increased cutaneous reactions.
Objectives:  This study aimed to evaluate diabetol-
ogists’ and other healthcare professionals (HCPs) 
confidence and knowledge of dermatological com-
plications caused by technological devices for man-
aging diabetes in children and adolescents.
Methods:  A web-based survey was disseminated 
to diabetes team members by the JENIOUS ISPAD 
group. The survey included questions on the baseline 
profile of diabetes providers, and various aspects of 
their knowledge, awareness, and practical approach 
to skin reactions, especially contact dermatitis. 
A post hoc analysis was applied to investigate differ-
ences in the level of awareness on this topic in rela-
tion to the professional role of respondents and their 
experience in diabetes technology.
Results:  One hundred-twenty-five response from 
39 different countries were collected. Most diabe-
tes-care providers (68.8%) reported paying attention 
to the appearance of skin adverse events. 
Although contact dermatitis was the most frequently 
reported cutaneous complication, its most common 
provocative causes are not yet fully known by diabe-
tes-care providers. 
All the preventive measures were not clear and, main-
ly, homogenously put into clinical practice. Almost 
half of the respondents (42.4%) had discussed the 
presence of harmful allergens contained in adhesives 
with device manufacturers. A larger number of diabe-
tes-care providers (49.6%) were uncertain about the 
effects of skin reactions on glycemic control.
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Physicians were more familiar with screening and 
diagnosing skin reactions than other HCPs (p=0.032 
and p<0.001, respectively).

All re-
sponders

(n=125)

Diabetes 
devices use 
≤75% (n=74)

Diabetes 
devices use 
>75% (n=51)

p- 
value

Physicians 
(n=103)

Other 
HCPs 
(n=22)

p- 
value

Screening 0.027* 0.032*

Not familiar 16 (12.8%) 13 (17.6%) 3 (5.9%) 9 (8.7%) 7 
(31.8%)

Slightly 
familiar 21 (16.8%) 11 (14.9%) 10 (19.6%) 18 (17.5%) 3 

(13.6%)

Moderately 
familiar 40 (32%) 28 (37.8%) 12 (23.5%) 34 (33%) 6 

(27.3%)

Very familiar 48 (38.4) 22 (29.7%) 26 (51%) 42 (40.8%) 6 
(27.3%)

Diagnosis

Not familiar 7 (5.6%) 4 (5.4%) 3 (5.9%)
0.167

3 (2.9%) 4 
(18.2%)

<0.001*

Slightly 
familiar 24 (19.2%) 19 (25.7%) 5 (9.8%) 20 (19.4%) 4 

(18.2%)

Moderately 
familiar 50 (40%) 28 (37.8%) 22 (43.1%) 38 (36.9%) 12 

(54.5%)

Very familiar 44 (35.2%) 23 (31.1%) 21 (41.2%) 42 (40.8%) 2 (9.1%)

Conclusions:  Although diabetes-care providers are 
quite aware of the chance to develop skin reactions 
in people with diabetes using technological devices, 
there are still some unmet needs. 
Large follow-up studies and further dissemination 
tools are awaited to address the gaps revealed by 
our survey.

 
P-258    |    Parental perception and satisfaction 
of T1DM management among children and 
adolescents

R. Alradadi1, S. Abu Sabir2, H. Alrashidi3, 
G. Alshammari4, A. Alfutaiman3, S. Almushhen1, 
I. Daghriri5

1Taibah University, Medina, Saudi Arabia, 2Tabuk 
University, Tabuk, Saudi Arabia, 3Hail University, Hail, 
Saudi Arabia, 4King Fahad Medical City, Ryiadh, 
Saudi Arabia, 5Taif University, Taif, Saudi Arabia

Introduction:  The family is considered a significant 
resource to help children with self-management. 
Despite a lot of research studies show the impor-
tance of family support for diabetic management in 
children with T1D. There have been significantly less 
studies that assess the level of parental knowledge 
and their perception of the disease.

Objectives: To evaluate parental knowledge, behav-
ior, and perception of diabetes management in chil-
dren and adolescents with T1DM.
Methods:  A qualitative study with one-to-one, 
semi-structured interviews for 20–45 minutes was 
conducted via phone by well-trained personnel. Ap-
pendix A included demographic questions about 
participants. Appendix B included 11-items ques-
tionnaire. Two researchers separately examined the 
data. Using the NVivo® programme, the researcher 
thematically examined the data. The major themes 
and underlying sub-themes were determined.
Results: Theme 1: Role of Parents in T1DM. 
Some parents are entirely in charge of the manage-
ment. One mother reported that she resigned from 
her job to be able to provide better care for her child 
with diabetes.
Theme 2: Parent’s Knowledge of T1DM.
The common theme was the poor diabetes educa-
tion at diagnosis and follow up visits. Some parents 
had to look up the information from different re-
sources including websites, social media ..etc. Other 
parents reported having challenges with the carb 
counting
Theme 3: Parent’s Perception of T1DM.
Parents perceive diabetes as a disease that very dif-
ficult to deal with.
Theme 4: Barriers to T1DM.
lack of good communication and guidance on how 
to deal with the disease.

Table 1. Demographic characteristics of the 
participants (N=19).
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Conclusions:  The top three sub-themes that were 
raised by parents: uncontrolled DM, lack of adequate 
supply, and poor education.
So, It is crucial that Ministry of Health engages poli-
cymakers and health insurance providers in enhanc-
ing insurance coverage of diabetes management 
and make it more thorough including providing more 
formal diabetes education classes with specialized 
diabetes educator.

 
P-315    |    Transient neonatal diabetes mellitus 
caused by KCNJ11 mutation; when to restart 
therapy?

K. van Wessel1, J. Huisman-Hermsen1, 
A.A. Verrijn Stuart1

1University Medical Centre Utrecht, Wilhelmina’s 
Childrens Hospital, Utrecht, Netherlands

Introduction:  Neonatal Diabetes Mellitus (NDM) is 
a form of monogenetic diabetes and mostly diag-
nosed under age of 6 months. Mutations in KCNJ11 
gene are a relatively common cause of NDM. KCNJ11 
encodes the Kir6.2 subunit of the potassium channel; 
this channel regulates glucose-dependent insulin re-
lease from the pancreatic beta-cells into the blood.
Transient NDM (TNDM) typically remits in the first 
year of life and relapses in puberty. Of clinical impor-
tance, infants with KCNJ11 mutations are sensitive to 
sulphonylurea therapy.
Results:  Case: A term born baby girl presented at 
the age of 6 weeks with diabetic keto-acidosis. She 
was started on insulin s.c. and, after a KCNJ11 muta-
tion was identified (R50Q), switched to oral gliben-
clamide at the age of 3 months (0,025 mg/kg twice 
daily). At the age of 6 months, diabetes remitted and 
medication could be stopped. 
Follow-up consisted of periodic- and sick day glu-
cose measurements and yearly one week continu-
ous glucose monitoring (CGM).
Aged 15, CGM time-in-range (TIR, glucose 3,8-7,8 
mmol/L) had decreased from 88 to 71%. She reported 
no complaints. She recently restarted glibenclamide, 
whereafter TIR improved to 83%.
Conclusions:  Treatment of TNDM aims to diminish 
hyperglycemia (which our patient thus far has not 
had) and to prevent long-term complications of ne-
fropathy, retinopathy and neuropathy. Patients with 
TNDM tend to develop less complications compared 
to patients with permanent NDM. The slowly pro-
gressive decrease of TIR raised the question when to 

restart treatment. We are not aware of a consensus 
statement on this topic and applied shared decision 
making with the patient and her parents. Does the 
re-initiated treatment stand as an example of ade-
quate prevention of long term complications, or is it 
a form of premature medicalization?

 
P-401    |    The effect of health literacy of 
caregiver parents of children and adolescents 
with type 1 diabetes on glycemic control

H.N. Peltek Kendirci1, G. Can Yılmaz2

1Hitit University School of Medicine, Pediatric 
Endocrinology, Corum, Turkey, 2Muğla Training and 
Research Hospital, Pediatric Endocrinology, Mugla, 
Turkey

Introduction:  Some studies conducted on adults 
with diabetes have suggested that health literacy is 
an important parameter in the follow-up of diabetes. 
However, few studies have examined the literacy lev-
el of parents of children with type 1 diabetes and its 
effect on diabetes control.
Objectives: This study aimed to evaluate the level of 
health literacy of caregiver parents of children and 
adolescents with type 1 diabetes and the relation-
ship between health literacy and glycemic control.
Methods:  Sociodemographic data form and Tur-
key Health Literacy Scale (TSOY-32) were filled in 
online by the caregiver parents of diabetics aged 
1-18 years, who have been followed up with the di-
agnosis of T1DM in our outpatient clinics for at least 
1 year. Formula and index calculations of the TSOY 
scale (insufficient health literacy 0-25; Problematic/
Limited health literacy >25-33; Adequate health lit-
eracy >33-42; Excellent health literacy >42-50) were 
arranged in four groups. The metabolic control sta-
tus of the patients and their scale scores were com-
pared.
Results: One hundred thirty parents with a mean age 
of 39.1±6.4 years participated in the study. The mean 
age of diabetics was 11.6±4.1 years and the mean di-
abetes age was 4.8±3.8 years. The mean TSOY-32 
index score was 34.5 (16-50). 10% (n=13) of the partic-
ipants were inadequate, 31.5% (n=41) limited-prob-
lematic, 36.9% (n=48) adequate, 21.5% (n=28) had 
excellent health literacy. 
No correlation was found between the index score 
and age of the parents, educational status, and 
hba1c. However, there was a negative correlation 
between the index score and severe hypoglycemia 
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and the number of hospital admissions due to hy-
poglycemia (r=-0.285 and -0.245; p= 0.01 and 0.06, 
respectively).
Conclusions:  Contrary to the literature, no relation-
ship was found between glycemic control and health 
literacy levels in our study. This may be due to the 
fact that the scale used in our study is different from 
the scales used in studies suggesting a relationship 
between health literacy and glycemic control

DIABETES THERAPY AND PREVENTION 

P-243    |    Efficacy and safety of idegaspart to 
optimise glycaemic control in type 1 diabetes 
patients: case series

R. Gokalani1, D. Panchal2, M. Saiyed3

1AHC Diabetes Care, Ahmedabad, India, 2AHC 
Diacare Care, Ahmedabad, India, 3Diacare, 
Ahmedabad, India

Introduction:  Insulin degludec/insulin aspart (IDe-
gAsp) is a new combination, formulated with ul-
tra-long-acting insulin degludec and rapid-acting 
insulin aspart, with peculiar pharmacological fea-
tures, clinical efficacy, safety, and tolerability.
Objectives:  To evaluate the efficacy and safety of 
the IDegAspart in patients with type 1 diabetes.
Methods:  16 patients’ data were collected in 24 
months duration from the case record section retro-
spectively. Patient demographic details along with 
baseline glycemic parameters and medications 
were studied. Inclusion: Type 1 diabetes, Age: more 
than 16 years, Duration: more than 1 year with the dis-
ease
The study was carried out retrospectively at Aro-
gyam Health Care Centre-a tertiary diabetic clin-
ic in Ahmedabad, India. These patients were pre-
scribed with IDegAsp once along with bolus insulin, 
to achieve the targeted blood glucose range. Before 
that, most of the patients were on a premix insu-
lin regimen and some of them were on basal-bolus 
treatment. Patients were advised SMBG, diet control 
& moderate exercise. The dose was titrated whenev-
er required telephonically if FBG was above 130 mg/
dl & PPG was above 180mg/dl. These patients were 
studied for 2 years and follow-up was scheduled ev-
ery 3 months.
Results:  The mean HbA1C at baseline was 10.19%, 
FPG 192.68 mg/dl and PPG 274.68 mg/dl. After fol-
low-up at 6-7 months, the mean decrease in HbA1C 
was 1.67%, FPG 40.37mg/dl and PPG 80.12 mg/dl. 
The change in body weight was a marginal and nu-
merically lower rate of hypoglycaemia.
Conclusions:  IDegAsp provides similar, non-inferior 
glycemic control to a standard basal–bolus regimen 
in patients with type 1 diabetes mellitus, with addi-
tional benefits of significantly lower episodes of hy-
poglycemia (particularly nocturnal) and fewer daily 
insulin injections.
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O-30    |    Virtual reality’s impact on children with 
type 1 diabetes: a randomized cross-over trial on 
anxiety, pain, adherence, and glycemic control

N. Gruber1,2, M. Shemesh-Iron1, E. Kraft1,2, 
K. Mitelberg1, E. Mauda1, M. Ben-Ami1,2, 
K. Mazor-Aronovitch1,2, Y. Levy-Shraga1,2, N. Levran1,2, 
N. Levek1, E. Zimlichman1,3, O. Pinhas-Hamiel1,2

1Sheba Medical Center, Pediatric Endocrine and 
Diabetes Unit, The Edmond and Lily Safra Children’s 
Hospital, Ramat Gan, Israel, 2Tel-Aviv University, 
Sackler School of Medicine, Tel-Aviv, Israel, 3Sheba 
Medical Center, Innovation and Transformation 
Management, Ramat Gan, Israel

Introduction: For children with type 1 diabetes (T1D), 
pain and needle phobia can cause postponing of 
changes in insulin pump infusion sets and contin-
uous glucose monitors, and thus worsen glycemic 
control.
Objectives: We aimed to assess the effectiveness of 
virtual reality (VR) technology, in reducing pain and 
anxiety, and improving regimen adherence and gly-
cemic control among children with type 1 diabetes 
(T1D).
Methods:  Children with T1D, managed with contin-
uous glucose monitoring and insulin pumps, were 
recruited for a randomized cross-over trial. Children 
were randomized to one of two interventions for di-
abetes management: group 1 used VR glasses first 
and group 2 listened to vocal-guided affective im-
agery first (audio). After 1 month, the interventions 
were crossed over. 
The outcome measures included pain and anxiety 
assessment, regimen adherence, glycemic control, 
and patient-reported outcome measures (PROMs) 
of VR satisfaction and effectiveness.
Results:  Forty children, mean age 11.4 ± 1.8 years, 
participated. During the VR part, the monthly mean 
pain score compared to the baseline improved in 
both groups by 30% (p=0.03). A 14% reduction in the 
state anxiety score was observed from baseline to 
1 month in both groups (p=0.009). Glycemic control 
measures including time in range, time above range, 
and glucose management indicator improved in 
both groups during the VR part (p<0.004 for all mea-
sures), compared to the audio part. 
After one month, the patient-reported outcome 
measure (PROM) of satisfaction and effectiveness 
was 6-fold higher after 1 month in group 1 compared 
to group 2 (p=0.002). Regimen adherence improved 
for both groups.

Conclusions: VR was shown to be effective in reduc-
ing pain and anxiety, improving regimen adherence, 
PROM, and glycemic control among children with 
T1D. We suggest incorporating VR technology in pe-
diatric diabetes clinics to facilitate and improve cop-
ing and management of diabetes.

 
O-48    |    Effect of probiotic on glycemic control 
in children with type 1 diabetes : randomized 
controlled trial

W. Laymoun1, H. Elshebrawy2, A. El-Husseiny2, 
A. El-Hawary1

1Mansoura Faculty of Medicine, Pediatric 
endocrinology and diabetes, Mansoura, Egypt, 
2Mansoura Faculty of Medicine, Pediatrics, 
Mansoura, Egypt

Introduction: Studies in animal models and humans 
with type 1 diabetes mellitus (T1DM) have shown 
that probiotic supplementation leads to decreased 
proinflammatory cytokines (responsible for dam-
aging β-cells of the pancreas), improved gut barrier 
function, and induction of immune tolerance.
Objectives:  To study the effect of supplementation 
of probiotics in children with T1DM on glycemic con-
trol, insulin total daily dose (TDD) and lipid profile.
Methods:  A single-centered, double-blinded, and 
randomized controlled trial was conducted in chil-
dren (2–12 years) with T1DM (mean diabetes duration: 
4.91 ± 2.11 years). Ninety children (45 in each group) 
were randomized and allocated to control or inter-
vention groups. 
The intervention group received oral probiotics con-
taining lactobacillus acidophilus La-14 (108 CFU) 0.5 
mg once daily for 3 months. 
Both groups were followed-up for 6 months with as-
sessment of HbA1c, mean blood glucose (MBG), in-
sulin TDD, and lipid profile.
Results:  Both groups were well-matched regarding 
baseline clinical characteristics and laboratory pa-
rameters (p > 0.05). At 3 months following the inter-
vention, there was a significant decline in MBG (170 
vs. 187 mg/dl; p=0.05), and insulin TDD (1.1 vs. 1.4 U/kg/
day; p= 0.04). 
However, there was no significant change in HbA1c 
% (9.8 vs. 10.2 %; p = 0.2). At 6 months following the 
intervention, we found a significant decrease in 
MBG (145 vs. 192 mg/dl; p=0.003), HbA1c % (8 vs. 
10.5 %; p=0.002) and a significant decline in insulin 
TDD (0.9 vs. 1.3 U/kg/day; p= 0.006) in the interven-
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tion group when compared with the control group. 
Serum triglycerides, total cholesterol, and LDL were 
significantly decreased in the probiotics group than 
control group (121 vs. 188, 213 vs 318, 113 vs. 149 mg/dl; 
p=0.001, respectively). Serum HDL was significantly 
increased in the probiotics group (76 vs. 43 mg/dl; 
p=0.001).
Conclusions:  Probiotics supplementation improved 
blood glucose levels, glycemic control, and lipid pro-
file. Thus, probiotics could be an effective adjuvant 
therapy in children with T1DM. However, more studies 
with an extended intervention period are warranted 
to assess probiotics’ sustained effect over time.

 
P-081    |    Effect of metformin adjunct therapy on 
cardiometabolic parameters in indian adolescents 
with type 1 diabetes: a randomized controlled trial

S. Mondkar1, N. Shah1, A. Khadilkar1, C. Oza1, 
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Introduction: Various studies have reported develop-
ment of insulin resistance(IR) in type-1 Diabetes(T1D). 
IR accelerates microvascular complications in T1D. 
Indians are inherently at risk due to higher tendency 
of IR development compared to Caucasians.
Objectives: To study effect of adding Metformin to in-
sulin therapy in Indian adolescents with poorly-con-
trolled T1D on glycemic control, insulin sensitivity(IS), 
cardiometabolic parameters, body composition.
Methods: Randomized controlled trial (9 months). 
Inclusion: Age:10-19 yrs, T1D duration>1yr, HbA1c>8% 
Exclusion: Complications, Metformin intolerance. 
Participants were age, sex, duration, BMI, HbA1c-
matched & randomized to Metformin/Placebo (n=41 
each) groups.
Results: Baseline- Age:14.7±3y (40 females); diabetes 
duration:5.3±2.2 & 5.1±2.2 y; HbA1c:9.8 & 9.9% (Met-
formin v/s placebo respectively). 
Endline- Glycemic control: HbA1c remained un-
changed (9.9, 9.7%) on placebo, but decreased sig-
nificantly (9.8, 9.3%) on Metformin. HbA1c improve-
ment correlated negatively with baseline IS (EGDR:r= 
-0.3;SEARCH:r = -0.24, p<0.05) implying better 
HbA1c-lowering in those with lower initial IS. 
Insulin sensitivity: CACTIexa & SEARCH scores 
showed no worsening of IS on Metformin but signifi-
cant worsening on placebo. 

Cardiometabolic factors: Significant increase in 
LDL (42%), total cholesterol (133.6 to 151.1 mg/dL) on 
placebo but not Metformin. Beneficial effect of Met-
formin on HDL lasted only for initial 3 months. Carotid 
intima-media thickness worsened on placebo but 
not Metformin(p<0.05). 
Body composition: Weight, BMI, Fat Z-scores in-
creased significantly on placebo but not Metformin. 
Adverse events (AE) were minor; AE, compliance and 
safety parameters were similar between groups.

Conclusions: Metformin as adjunct to insulin in Indi-
an adolescents with poorly-controlled T1D demon-
strated beneficial effect on glycemic control, IS, lipid 
profile, vascular function, weight, body fat, with good 
safety profile when administered for 9 months.

 
P-291    |    Efficacy of pancreatic enzymes in 
diabetic children with malabsorption syndrome: 
a retrospective case series

M.-M. Exavier1, W. Joseph2, M. Canarie3, N. Dunbar4

1Hopital Sacre Coeur, Pediatics, Milot, Haiti, 2Hopital 
Sacre Coeur, Pediatrics, Milot, Haiti, 3Yale School of 
Medicine, Pediatrics, New Haven, CT, United States, 
4CT Children’s Medical Center, Pediatrics, Hartford, 
United States

Introduction:  Chronic gastrointestinal malabsorp-
tion can lead to diarrhea, discomfort, weight loss, 
malnutrition, and risk of hypoglycemia in patients 
with diabetes. Given the food insecurity and malnu-
trition faced by many children in LMICs, this can have 
severe health implications. Classic Type 1 diabetes 
has not been associated with malabsorption other 
than celiac disease. However, malabsorption has 
been noted in a number of patients in northern Haiti 
with type 1 diabetes. 
Objectives: To describe the response of diabetic pa-
tients with symptoms of gastrointestinal malabsorp-
tion to empiric pancreatic enzyme treatment.
Methods:  A retrospective chart review was com-
pleted in a pediatric/young adult Type 1 diabetes 
program in Milot, Haiti looking for cases of chronic 
malabsorption. Four patients, ages 9-23 years old 
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with Type 1 diabetes and clinical malabsorption syn-
drome treated with pancreatic enzymes were iden-
tified (4/87 patients). Collected data included signs 
and symptoms of malabsorption, duration of diabe-
tes, HbA1c, and response to treatment.
Results: All four patients had postprandial abdomi-
nal pain and chronic diarrhea (> 4 weeks). Three had 
HbA1c data available at time of presentation with 
malabsorption. After treatment, all patients reported 
decreased symptoms and increased weight. Three 
of the four patients had resolution of their symptoms 
and were able to stop enzymes after 6 months.

PT Sex Age 
Dx 

T1D 

(yr)

Age 
Dx 
MS

(yr)

Wt. 
enzyme 

start 

(kg)

Initial 
HbA1c

(%)

Wt. 3 
mo

(kg)

Wt. 6 
mo

(kg)

HbA1c 
recovery

(%)

Wt 
recovery

(kg)

1 F 9 12 18.3 >15 18.9 20.4 11.6 —
2 F 21 21 34.5 12.2 38 40 11 54
3 F 23 24 38.4 >15 39 40.2 11.9 42.5
4 M 15 17 30.5 >15 30 31 12.3 56.9

Table 1.

Conclusions:  Empiric treatment of malabsorp-
tion with pancreatic enzymes was associated with 
symptomatic relief, weight gain and improvement in 
HbA1c in young adults with Type 1 diabetes. Further 
studies are necessary to understand the prevalence, 
risk factors, pathophysiology of this intestinal mal-
absorption syndrome among Type 1 diabetes in chil-
dren and young adults in Northern Haiti.

P-362    |    Effect of statins and ACE inhibitors 
on the adolescent metabolome in type 1 diabetes: 
the adolescent type 1 diabetes cardio-renal 
intervention trial (AdDIT)

S.T Chiesa1, A. Giton1, S. Frassineti1, 
P. Benitez-Aguirre2, F.J Cameron3, M. Craig4, 
J.J Couper5, E.A Davis6, RN. Dalton7, D. Daneman8, 
K.C Donaghue2, T.W Jones6, F.H Mahmud8, 
S.M Marshall9, HA. Neil10, J.E Deanfield1, 
ML. Marcovecchio11, on behalf of the Adolescent 
Type 1 Diabetes cardio-renal Intervention Trial 
(AdDIT) Study Group
1UCL, London, United Kingdom, 2University 
of Sydney, Sydney, Australia, 3University of 
Melbourne, Melbourne, Australia, 4University of 
New South Wales, Sydney, Australia, 5University 
of Adelaide, Adelaide, Australia, 6University of 
Western Australia, Perth, Australia, 7Guys and 
St Thomas NHS Trust, London, United Kingdom, 
8The Hospital for Sick Children, Toronto, Canada, 
9University of Newcastle, Newcastle, United 
Kingdom, 10University of Oxford, Oxford, United 
Kingdom, 11University of Cambridge, Cambridge, 
United Kingdom

Introduction: Adolescence is a critical period in the 
early pathogenesis of cardiovascular disease.
Objectives:  This study aimed to characterise the 
emergence of metabolomic risk factors in adoles-
cent T1D and investigate the impact of treatment 
with statins and ACE inhibitors.
Methods:  Metabolomic profiles of 363 adolescents 
with T1D (duration 6±4 years) recruited to AdDIT and 
81 adolescents without T1D were analysed using the 
Nightingale NMR platform. 
Comparisons of 45 metabolites encompassing lip-
id subfractions, amino acids, ketone bodies, fluid 
balance, and inflammation were made at age 14±2 
years and then re-assessed again in those with T1D 
after 3.5yrs of intervention or observation.
Results: At baseline, T1D was associated with wide-
spread differences in the metabolome–most notably 
in HDL-related lipids, amino acids, and ketone bod-
ies. In 3.5-year follow-up of those with T1D, numerous 
pro-atherogenic metabolites – particularly ApoB-re-
lated markers – were observed to increase in line 
with worsening glyaemic control. 
Statin treatment prevented rises in most lipid mea-
sures over this period (Figure 1), while ACE inhibitors 
prevented a modest decrease in HDL levels.
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Figure 1. Forest plots show mean z-score 
difference (+/- 95%CIs) at follow-up in patients 
taking atorvastatin 10mg (n=74) vs those taking 
placebo (n=67). Hollow red symbols represent 
results reaching significance level of p<0.05; after 
Benjamini-Hochberg corrections for multiple testing.

Conclusions:  Widespread differences in the blood 
metabolome are already apparent in T1D in ear-
ly adolescence and worsen in line with increasing 
HbA1c over time. Statins and ACE inhibitors exert 
widespread and potentially beneficial effects on 
these changes, although the clinical implications of 
these remain to be determined.

 
P-321    |    Antidiabetic and renoprotective 
effects of chromium oxide nanoparticles on 
oxidative stress and renal function in fat-fed and 
streptozotocin-treated rats

P. Kumar1, N Baquer1

1Jawaharlal Nehru University, School of Life 
Sciences, Delhi, India

Introduction: Globally, diabetes mellitus is affecting 
major populations worldwide. It is characterized by 
hyperglycemia resulting from absolute insulin defi-
ciency or insufficient insulin secretion and/or insulin 
sensitivity.
Objectives:  The present study investigated the im-
pact of chromium oxide nanoparticles (Cr2O3NPs) 
on serum parameters of renal function, on oxidative 
stress markers (malondialdehyde [MDA] and 8-iso-
prostane), and on expression level of insulin receptor, 
glucose transporter 4 (GLUT4), glucokinase genes 
and heat-shock proteins (HSPs) in rats.
Methods: Male Wistar rats (n=64, 8 weeks old) were 
divided into four groups. Group 1 received a stan-
dard diet (12% of calories as fat). Group 2 received a 
standard diet, plus Cr2O3NPs; received a single daily 
oral dose of Cr2O3NPs of 100 mg/kg in suspension. 

Group 3 received a high-fat diet (40% of calories as 
fat) for 2 weeks, and was then injected with strepto-
zotocin (STZ) on day 14 (STZ, 40 mg/kg intraperitone-
ally). Group 4 was treated in the same way as group 
3 (HFD/STZ), but was supplemented with Cr2O3NPs 
100mg /kg/body weight/day. 
Oxidative stress in the kidneys of diabetic rats was 
evidenced by an elevation in levels of MDA and 
8-isoprostane. Protein concentrations of insulin re-
ceptor, GLUT4, glucokinase genes and heat-shock 
(HSP60 and HSP70) in renal tissue were determined 
by Western blot analyses.
Results: Cr2O3NPs supplementation lowered kidney 
concentrations of MDA, 8-isoprostane levels, serum 
urea-N, and creatinine, and reduced the severity of 
renal damage in the STZ-treated group (i.e., the di-
abetes-induced group). The expression of insulin re-
ceptor, GLUT-4 , glucokinase genes and HSPs was 
lower in the STZ group that received Cr2O3NPs than 
in the group that did not. 
No significant effect of Cr2O3NPs supplementation 
was detected in regard to the overall measured pa-
rameters in the control group.
Conclusions:  This study supported the efficacy of 
Cr2O3NPs in reducing renal risk factors and impair-
ment because of diabetes and act as potent antidi-
abetic agent.

 
O-60    |    Teplizumab in children with new onset 
type 1 diabetes (T1D): outcomes from the Phase 3 
PROTECT study

K.C. Herold1, Z. Sumnik2, K. Simmons3, 
A. Szypowska4, C. Dayan5, L. Chatenoud6, 
L. Knecht7, E. Niemoeller8, J. Westerbacka9, 
E. Ramos7

1Yale University, New Haven, United States, 2Motol 
University Hospital/2nd Faculty of Medicine, 
Prague, Czech Republic, 3Barbara Davis Center 
for Diabetes/University of Colorado School 
of Medicine, Aurora, United States, 4Medical 
University of Warsaw, Warsaw, Poland, 5Cardiff 
University, Cardiff, United Kingdom, 6Université 
Paris Cité, CNRS, INSERM, Institut Necker Enfants 
Malades-INEM, Paris, France, 7Provention Bio, a 
Sanofi company, Red Bank, United States, 8Sanofi, 
Frankfurt, Germany, 9Sanofi, Paris, France

Introduction:  Teplizumab is a humanized monoclo-
nal antibody that binds the T-cell CD3 receptor and 
inhibits the autoimmune process underlying T1D.



ISPAD 2023 ABSTRACTS 155

Objectives:  The PROTECT study (NCT03875729) 
was designed to assess β-cell preservation and the 
safety of teplizumab in newly diagnosed T1D.
Methods:  Participants aged 8–17 years within 6 
weeks of T1D diagnosis were randomized 2:1 to re-
ceive 12 days of IV teplizumab or placebo at baseline 
and 6 months. C-peptide responses to 4-hour mixed 
meal tolerance tests were measured. 
Primary endpoint was the difference between treat-
ment groups in mean change in C-peptide (area un-
der the curve [AUC]+1) from baseline to Week 78. 
Differences in mean continuous glucose monitor-
ing -measured time in range, exogenous insulin use, 
HbA1c, and hypoglycemia were evaluated at Week 
78. Safety endpoints included treatment-emergent 
adverse events (TEAEs) and serious TEAEs (STEAEs).
Results:  Results will be updated in the abstract fol-
lowing a press release.
Conclusions: The PROTECT study provides efficacy 
and safety data for teplizumab in children with a re-
cent T1D diagnosis.

 
P-080    |    Excellent glycemic control and partial 
remission one year after diagnosis in participants 
in the Swedish AIDIT RCT study 

F. Sundberg1,2, E. Jonsdottir2, O. Korsgren3,4, O. Skog5, 
G. Forsander1,2

1Sahlgrenska Academy, University of Gothenburg, 
Department of Paediatrics, Institute for Clinical 
Sciences, Gothenburg, Sweden, 2Sahlgrenska 
University Hospital, Queen Silvia Children’s Hospital, 
Department of Paediatrics, Gothenburg, Sweden, 
3Uppsala University, Department of Immunology, 
Genetics and Pathology, Uppsala, Sweden, 
4University of Gothenburg, Institute of Biomedicine, 
Department of Clinical Chemistry and Transfusion 
Medicine, Gothenburg, Sweden, 5Uppsala University, 
Department of Immunology, Genetics and 
Pathology,, Uppsala, Sweden

Introduction: The aim of the RCT AIDIT is to preserve 
β-cell function.
Objectives: To evaluate glycemic outcome and par-
tial remission in participants in the Azithromyzin In-
sulin Diet Intervention Trial in type 1 diabetes (AIDIT) 
one year after initiation of study treatment.
Methods:  Children aged 6-16 years with T1D diag-
nosed within 10 days prior were included in this RCT. 
Both groups received insulin pump treatment (Tan-
dem T:slim Basal IQ) with CGM (Dexcom G6) within 

one week, aiming at maximizing Time in Tight Range 
(3.9-7.8 mmol/l, 70-140 mg/dl). The AIDIT protocol of 
the intervention group consisted of adding to treat-
ment as usual (TAU) 1) 52 weeks treatment, three times 
weekly, with oral Azithromycin to reduce inflamma-
tion, 2) Beta cell rest induced by insulin infusion aim-
ing for glucose level 4.0± 0.5 mmol/L by giving insulin 
iv for 72 hours at inclusion followed by seven repeat-
ed insulin sc pulses of seven hours each during the 
year and 3) Intensified personalized dietary support. 
Partial remission was defined as IDAA1c ≤ 9.
Results: Nineteen children, (12 prepubertal, 7 puber-
tal, 14 boys) completed the first study year. At dia-
betes diagnosis the mean (SD) HbA1c for the total 
group was 95 (20) mmol/mol (10.9 %, (1.86)) and two 
children had mild DKA. Table 1 shows the 1-year re-
sults. No significant difference between the groups 
was shown after 1 year. Partial remission was noticed 
in 12/19 children. 18/19 children had HbA1c <48 mmol/
mol (<6.5%).

One year after inclusion, 
data from 30 consecutive 
days with more than 80% 
data available

Total 
(N=19)

Interven-
tion  

N= 10
Control

N= 9
p-value 

(ANOVA)

Mean daily insulin dose (U/
kg/day)

0.72 
(±0.40)

0.68 
(±0.29)

0.77 
(±0.50) 0.650

HbA1c (mmol/mol (%))
42.4 ±4.8 

(6.05 
±0.45)

42 ±4.4 
(6.01 

±0.43)

42.9 ±5.4 
6.09 

(±0.50)
0.508

Mean sensor glucos 
mmol/l (mg/dL)

7.57 
±0.85 
(136 
±15)

7.34 
±0.72 
(132 
±13)

7.82 
±0.95 
(141 
±17)

0.226

Glucos variability, Coeffi-
cient of variation (%) 34 ±4.8 36 ±3.8 32 ±5.2 0.086

Time in Tight Range 3.9-
7.8 mmol/L, 70-140 mg/
dL. (%)

57.2 
±11.2 59.5 ±8.3 54.7 

±13.9 0.364

Time in Range 3.9-10 
mmol/L, 70-180 mg/dL (%) 79.2 ±8.4 79.1 ±6.8 79.3 

±10.5 0.954

Time in hypoglycaemia 
level 1, 3.1-3.9 mmol/l, 
54-70 mg/dL (%)

3.1 ±2.6 4.2 ±2.7 1.9 ±1.9 0.046

Time in hypoglycaemia 
level 2, ≤3.0 mmol/l, ≤54 
mg/dL (%)

0.58 
±0.90 0.8 ±1.03 0.33 

±0.71 0.272

Insulin-dose-adjusted 
HbA1c, IDAA1c 8.9 ±1.7 8.7 ±1.4 9.2 ±2.0 0.603

Conclusions: 1) All parts of this pilot study were per-
formable and well tolerated by the participating chil-
dren and families. 2) Longer time and larger study 
groups are necessary to show possible improvement 
in an intervention group when TAU is of high quality.
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HbA1c was excellent for both study groups as well as 
TITR and TIR. As a contemporary comparison, mean 
HbA1c in ages 7-17 years on national level (NDR/
SWEDIABKIDS 2021) 12-24 months after diagnosis 
was 50.4 mmol/mol with 43.4 % of the children hav-
ing <48 mmol/mol (<6.5%).

 
P-088    |    Rapid reverting suboptimal glucose 
control by implementing an advanced hybrid 
closed-loop system in non-compliant adolescents 
with type 1 diabetes: 6 month follow-up

V. Castorani1, A. Rigamonti1, G. Frontino1, E. Morotti1, 
F. Sandullo1, F. Scialabba1, F. Arrigoni1, B. Dionisi1, 
R. Foglino1, C. Morosini1, G. Olivieri1, G. Barera1, 
F. Meschi1, R. Bonfanti1

1IRCCS San Raffaele Hospital, Department of 
Pediatrics, Milan, Italy

Introduction: AHCL systems represent the next step 
of automation intended to maximize normoglyce-
mia. Many adolescents with T1D may experience 
a deterioration in metabolic control due to erratic 
meal, poor adherence to treatment regimens and 
endocrine changes.
Objectives: The aim of our study was to evaluate the 
impact of Tandem Control IQ (CIQ) AHCL in a cohort 
of diabetic adolescents with suboptimal glucose 
control.
Methods:  We enrolled 20 patients with T1D using 
MDI and flash glucose monitoring. All patients were 
upgraded and educated on the use of CIQ. Car-
bohydrate was not included as patients had pre-
viously expressed non- compliance. Glucometrics 
(TIR,TAR,TBR) were downloaded at baseline, after 
2-weeks, 1 month and 6 months of CIQ use.
Results:  20 adolescents with T1D were included 
(age: 15.7±1.9 years, diabetes duration: 6.2±4.0 years, 
HbA1c: 10.0%±1.7). TIR increased from 27.1%±13.7 at 
baseline to 68.6%±14.2 at 2-weeks, to 66.6%±10.7 at 1 
month and 60.4%±13.3 at 6 months (P<0.001).
TAR >250 mg/dL decreased from 46.1%±23.8 to 
9.9%±9.5 at 2-weeks, to 10.8%±6.1 at 1 month and 
to 15.5%±10.5 at 6 months (P<0.001). TAR 180-250 
mg/dL decreased from 23.0±10.9 to 19.2%±6.1 at 
2-weeks, to 20.8%±6.6 at 1 month and 21.7%±5.3 at 6 
months. Mean glucose improved from 251mg/dl±68.9 
to 162mg/dl±25.0, to 164mg/dl±17.5 and to 175mg/
dl±25.5 (P<0.001).
No differences in TBR 54-70 mg/dl or <54 mg/dL 
were found.

Similar glucose profiles were found between 
2-weeks, 1 month and 6 months of use of AHCL. See 
Figure 1.
Two patients suffered from a single event of mild 
DKA.

Figure 1.

Conclusions:  AHCL systems allow significantly, 
quickly and safely improve their glucose control. This 
is a turning point for technology that used to favour 
mainly those who were already compliant.

 
P-089    |    Safety and glycemic outcomes of 
advanced closed loop system from onset in very 
young children (9 months-6 years) With type 1 
diabetes: case series

V. Castorani1, G. Frontino1, A. Rigamonti1, E. Morotti1, 
F. Sandullo1, F. Scialabba1, F. Arrigoni1, B. Dionisi1, 
R. Foglino1, C. Morosini1, G. Olivieri1, G. Barera1, 
F. Meschi1, R. Bonfanti1

1IRCCS San Raffaele Hospital, Department of 
Pediatrics, Milan, Italy

Introduction:  highly variable insulin sensitivity, low 
insulin doses, susceptibility to hypoglycemia and 
inability to effectively communicate hypoglyce-
mic symptoms pose significant challenges for very 
young children with type 1 diabetes (T1D).
Objectives:  Outcomes during hybrid closed cloop 
system use were evaluated in T1D very young pa-
tients.
Methods:  Participants (N = 15, mean age: 4.4 ± 2.1 
years) used Tandem t:slim X2 Control IQ (CIQ) system 
from onset of T1D. Safety events, mean A1C, Glucose 
Management Indicator (GMI), total daily dose of insu-
lin and percentage of time spent in (TIR, 70-180 mg/
dl), below (TBR, <70 mg/dl) and above (TAR, >180 mg/
dl) range were assessed after 1 month of CIQ use.
Results: 12 male and 3 female (26% are ≤ 2 years old; 
mean weight: 16.5± 6.5 kg) were enrolled at onset. Di-
abetic ketoacidosis (DKA) at onset was reported in 
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41% with mean A1C of 9.7±1.9%. After 1 month of CIQ 
use, patients reported mean glycemia 143 mg/dl, CV 
was 37.5±7.4% with total daily dose of insulin 11.2±5.9 
U/die (0.7±0.4 U/kg/die, basal (U)/die: 4.2±1.9, bolus 
(U)/die: 7.0±4.2). 
Reported TIR was 75.0±12.1%, TBR (70-54 mg/dl) 
3.2±2.3% and TBR (<54 mg/dl) 1.1±1.0%. TAR >250 mg/
dl was 6.5±7.4%, TAR 250-180 mg/dl was 14.5±6.1%. 
GMI mean value after 1 month of CIQ use was 6.7%. 
No episodes of severe hypoglycemia, DKA and no 
serious adverse device-related events were de-
scribed.
Conclusions:  Diabetes management in very young 
children is complicated by higher variability in insulin 
requirements. CIQ use could safely allow achieve-
ment of optimal glycemic control even in children 
less than 2 years old, despite administration of very 
low insulin doses.

 
P-322    |    Study of gastric bypass versus gastric 
restrictive surgery in obese patients with type 2 
diabetes

P. Kumar1, V. Sharma2

1Jawaharlal Nehru University, School of Life 
Sciences, Delhi, India, 2Shakuntla Hospital and 
Research Center, Biochemistry, New Delhi, India

Introduction:  Type 2 diabetes mellitus (T2DM) is a 
major endocrine disorder that is characterized by 
progressive β-cell failure and hyperglycemia. 
• Hyperglycemia resolves quickly after bariatric sur-
gery, but the underlying mechanism and the most 
effective type of surgery remains unclear. 
• As different types of surgery may present different 
stimuli to the pancreas and gut, there is a need to 
identify the effects of these surgeries on endocrine 
and gastrointestinal function.
Objectives:  To evaluate carbohydrate metabolism 
and beta-cell function in patients with T2DM after 
two types of bariatric intervention; Roux-en-Y gas-
tric bypass (RYGB) and gastric restrictive (GR) sur-
gery.
Methods:  Prospective, nonrandomized, repeat-
ed-measures, 4-week, longitudinal clinical trial. In all 
group, 24 T2DM patients (12 males and 12 females, 
53+/-16 years, 46+/-8 kg m, HbA1c 7.2+/-1.3%) under-
going either RYGB (N=12) or GR (N=12) surgery. 
We measured glucose, insulin secretion, insulin sen-
sitivity at baseline, and 1 and 4 weeks post-surgery, 
using hyperglycemic clamps and C-peptide model-

ing kinetics; glucose, insulin secretion and gut-pep-
tide responses to mixed meal tolerance test (MMTT) 
at baseline and 4 weeks post-surgery.
Results: At 1 week post-surgery, both groups experi-
enced a similar weight loss and reduction in fasting 
glucose. However, insulin sensitivity increased only 
after RYGB. At 4 weeks post-surgery, weight loss re-
mained similar for both groups, but fasting glucose 
was normalized only after RYGB. 
Insulin sensitivity improved after RYGB and did not 
change with GR, whereas the disposition index re-
mained unchanged after RYGB and increased 38% 
after GR. 
The MMTT elicited a robust increase in insulin secre-
tion, glucagon-like peptide-1 (GLP-1) levels and be-
ta-cell sensitivity to glucose only after RYGB.
Conclusions: RYGB provides a more rapid improve-
ment in glucose regulation compared with GR. This 
improvement is accompanied by enhanced insulin 
sensitivity and beta-cell responsiveness to glucose, 
in part because of an incretin effect.

 
P-368    |    Global attitudes towards screening 
of type 1 diabetes among members of pediatric 
diabetes care teams – preliminary results from the 
JENIOUS T1Dscreen survey

A. Chobot1, V. Neuman2, C. Piona3, L. Cudizio4, 
L. Drnkova2, Z. Sumnik2, D. Maahs5,6, M.J. Haller7, 
on behalf of JENIOUS
1Institute of Medical Sciences, University 
of Opole, Department of Pediatrics, Opole, 
Poland, 22nd Faculty of Medicine, Charles 
University and Motol University Hospital, 
Department of Pediatrics, Prague, Czech 
Republic, 3Regional Center for Pediatric Diabetes, 
University Hospital Verona, Pediatric Diabetes 
and Metabolic Disorders Unit, Verona, Italy, 
4Santa Casa de Sao Paulo, Pediatric Endocrine 
Unit, Department of Pediatrics, Sao Paulo, Brazil, 
5Stanford University, Department of Pediatric 
Endocrinology, Stanford, United States, 
6Stanford University, Stanford Diabetes Research 
Center, Stanford, United States, 7University of 
Florida, Department of Pediatrics, Gainesville, 
United States

Introduction:  Screening for type 1 diabetes (T1D) 
is significant as treatment opportunities emerge. 
Healthcare professionals’ attitudes should be as-
sessed.
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Objectives: We assessed attitudes towards pediat-
ric T1D autoantibody screening among healthcare 
providers (HCP) specializing in pediatric diabetes 
care to provide insights for better implementation of 
future screening programs.
Methods:  A total of 252 HCPs from 67 countries 
across 5 continents completed an online structured 
survey disseminated via e-mail and social media 
from ISPAD, INNODIA and JDRF. 
The questions considered T1D screening in two 
groups - the at-risk pediatric population (children 
with a first-degree relative with T1D) and the general 
pediatric population. 
The majority of respondents were pediatric diabe-
tologists (55.4%) who worked at university hospitals 
(62.9%) and cared for more than 300 children with 
T1D (54.7%).
Results: A majority (81.7%) supported offering screen-
ing to at-risk individuals, with only 3.6% opposed. 
Thirty percent favoured general population screen-
ing, with 24.3% against. Most (60.8%) suggested the 
best age to screen was 2 to 5 years of age in both 
groups. 
Half (50.0%) reported screening was available at 
their clinical site for at-risk populations and 21.3% for 
the general population. A majority declared willing-
ness to screen for T1D in both the at-risk (95.2%) and 
general population (66.3%). 
Noted benefits in both groups were a decrease in di-
abetic ketoacidosis (88.4%) and better awareness of 
T1D (89.4%). The biggest perceived drawbacks were 
psychological burden for the screened subjects 
(85.0%) and their relatives (85.4%) and financial bur-
den for the healthcare system (83.6%).
Conclusions:  Most respondents support screening 
in the at-risk and general population and would be 
willing to screen in their clinical practice. Screening 
benefits were known, while perceived drawbacks re-
quire further study, as does the case for population 
screening.

DIABETES EDUCATION 

P-050    |    School based training and education 
programme with psychological and peer support 
(STEPPS) in primary schools 

V. Alexopoulou1, H. Day1, M. Quinn1, R. Hubbard1, 
L. Mccaffrey1, H. Kyprios1, L. Finnegan1, D. Pintus1, 
D. Bray1, S.M. Ng1,2,3

1Southport and Ormskirk NHS Trust, Paediatric 
Department, Ormskirk, United Kingdom, 2Edge Hill 
University, Faculty of Health, Social Care & Medicine, 
Liverpool, United Kingdom, 3University of Liverpool, 
Department of Women’s and Children’s Health, 
Liverpool, United Kingdom

Introduction: Education is a key factor within diabe-
tes and has been proven to lead to better outcomes. 
‘Goals of diabetes’ is a structured learning pro-
gramme for children and young(CYP) people with 
type 1 diabetes, which aims to facilitate patient cen-
tered learning and encourage children to gradually 
take charge of their diabetes over time. 
We delivered a pilot initiative of a School based 
Training and Education programme with Psycholog-
ical and Peer support (STEPPS) based on ‘Goals of 
Diabetes. 
Objectives: The aim of this study was to assess the 
impact of STEPPS on knowledge, self management 
and quality of life in primary school children and their 
carers. 
Methods: We delivered STEPPS education to 12 chil-
dren in primary school. STEPPS consisted of two 
sessions and were delivered by a diabetes special-
ist nurse or diabetes educator over the course of 6 
months. 
Following completion of the programme , we under-
took a survey based on a ten point Likert question-
naire, which was completed by children and by their 
carers in order to assess the impact of STEPPS. 
Results:  There were 12 children (7 boys, 5 girls) age 
6-11 included in the study. The mean age of the group 
was 9.8 years. 
91.6% (11/12) of children stated that they preferred 
diabetes education to be delivered at school rather 
than at home or in a clinic. Also, the majority showed 
a preference for diabetes education in groups (5/12, 
41%) rather than individually (3/12, 25%), while some 
children did not have a preference (4/12, 33%). 
After STEPPS, children felt more confident to ask for 
help when things were difficult (mean 9.4) and found 
it easier to approach and talk to their diabetes team 



ISPAD 2023 ABSTRACTS 159

(mean 9.4). STEPPS also increased their knowledge 
and understanding of their diabetes, and children 
felt that their teachers understood their diabetes 
better (mean 9.25).
Questionnaires completed by carers showed that 
they found that STEPPS helped their children feel 
more comfortable discussing their diabetes (mean 
8.0) and that they have become more independent 
dealing with the self-management of their diabetes 
(mean 7.9).
Conclusions: STEPPS provided an alternative learn-
ing environment, creating an environment where 
children could share and relate their experiences 
of living well with T1DM amongst peers and facili-
tated by a psychologist. The programme has been 
extended to children aged 13-18 years old to deliver 
age-appropriate education with psychological and 
peer support.

 
P-051    |    Flexible insulin dosing pilot program: 
online group based education 

S. Berry1, R. Stanislawski1, E. White1, A. Lamendola1, 
J. Welch1

1Monash Children’s Hospital, Department of 
Paediatric Endocrinology and Diabetes, Clayton, 
Australia

Introduction:  Flexible insulin dosing allows a more 
flexible approach to diabetes management,allowing 
insulin dosing to be more closely matched to car-
bohydrate intake. There was an increasing demand 
from children,adolescents and their families with 
Type 1 Diabetes at Monash Children’s Hospital for 
access to education on flexible insulin dosing. 
Due to large patient numbers and limited clinician 
resources an online group based education format 
was recommended.
Objectives: To develop an online group based flex-
ible insulin dosing program and to determine if this 
method of online group education would result in 
positive patient satisfaction and quality of life out-
comes.
Methods: A 2 hour online group based flexible insulin 
dosing program was developed and implemented 
in 2022 for existing patients on multiple daily insu-
lin injections with T1DM. An online group format was 
developed to assist with offering the program to an 
increased number of patients. Education was pro-
vided via Microsoft teams with the Dietitian and Di-
abetes Nurse educator.

Families and patients were educated on flexible in-
sulin dosing using a automated insulin bolus calcu-
lator application.
Results:  187 patients were offered an appointment 
with 119 patients attending the program.Over 26 on-
line groups were run over the past year from March 
2022-March 2023. Satisfaction survey results indi-
cated high overall patient satisfaction. 93% of re-
spondents felt the online education was a worth-
while experience. Families reported significant 
improvement’s in meal time flexibility, improved food 
relationships and greater empowerment with overall 
diabetes management.
Conclusions: An online group based education pro-
gram for introducing flexible insulin dosing to fam-
ilies on MDI therapy is an effective method of edu-
cating large numbers of patients when resources are 
limited within a Diabetes Service.
Qualitative feedback from families indicated that 
the group based online sessions resulted in positive 
outcomes in their diabetes management, greater 
empowerment and flexibility with meals.

 
P-052    |    Outcome of the survey conducted 
among the diabetes healthcare Team highlighting 
the importance of implementing the oral health 
module to diabetes education

A. Tkacz1, P. Jarosz-Chobot2

1The Upper Silesian Child Health Center, Children’s 
Diabetology and Pediatrics, Katowice, Poland, 
2School of Medicine in Katowice, Medical University 
of Silesia, Children’s Diabetology and Pediatrics, 
Katowice, Poland

Introduction: People with diabetes have an increased 
risk of periodontal diseases and dental caries which 
contribute to substantial oral functional disability. 
According to IDF oral health education should be im-
plemented to diabetes education curriculum.
Objectives: The purpose of this survey was to deter-
mine practice behaviours and opinions of the Diabe-
tes Healthcare Team (DHT) about their role in sup-
porting oral health care and their level of confidence 
in delivering oral health education to children and 
adolescent with diabetes. 
Methods:  A 10 item questionnaire was distributed 
across DHT who treat, provide education service and 
counselling patients with diabetes. 9 of 10 questions 
were closed-ended and 1 of 10 question was an open 
question. A total of 83 participated in the survey.
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Results:  The majority of the respondents (92%) 
agreed that Oral Health Module should be imple-
mented as a part of diabetes education and 90% 
indicated that DHT should play a significant role in 
providing oral health education. 
However, when asked if they are confident in pro-
viding an oral health advice to their patients only 
16% felt confident while 69% said they do not have 
enough knowledge to educate patients about oral 
health management and they never received formal 
oral health education. Only 8% said that they always 
advise patients and their families on best practices 
regarding oral health management. 
The majority of diabetes healthcare profession-
als (93%) expressed their interest in improving their 
knowledge and participate in any future courses 
about oral health management.
Conclusions:  These findings indicate that DHT is 
aware of an important role of oral health educa-
tion and they strongly agree that oral health topics 
should be added as a mandatory module in diabe-
tes education. 
Increasing diabetes education curriculum with an 
integrated knowledge of elementary oral health 
education and training would play an extremely im-
portant role when it comes to preventing diabetes 
related oral health complications as well as diabetes 
management.

P-053    |    Role of DEAR-MOMS (mothers of 
diabetic Type-1 children who were trained as 
diabetes Educators) to educate newly diagnosed 
Type-1 children and their parents

R. Ramchandani1, D. Mathur2, S. Sharma3, 
S. Garg4, B. Saboo5, V. Saxena6, A. Mangal7, 
K. Mishra7, R. Rohira8, GD Ramchandani9, G. Mathur10

1IMS SUM Hospital, Internal Medicine, Bhubaneswar, 
India, 2Geetanjali Medical College, Psychiatry, 
Udaipur, India, 3Global Heart and General 
Hospital, Obstetrics And Gynecology, Jaipur, 
India, 4Mahatma Gandhi Medical College, General 
Medicine, Jaipur, India, 5Dia Care - Diabetes Care 
& Hormone Clinic, Diabetology, Ahmedabad, India, 
6Santokba Durlabhji Memorial Hospital, Internal 
Medicine, Jaipur, India, 7Ramchandani Diabetes 
Care And Research Center, Dietitian, Kota, India, 
8Ramchandani Diabetes Care And Research Center, 
Dietician, Kota, India, 9Ramchandani Diabetes Care 
And Research Center, Diabetology, Kota, India, 
10Alka Diagnostic Center, General Medicine, Kota, 
India

Introduction: Our centre presently provides free sup-
plies like glucometer, stripes, lancets, insulin, syring-
es, insulin pens etc. getting via LFAC and give free 
education and consultation to these children and 
their parents. With increasing number of type 1 di-
abetes children in our center, we were facing many 
challenges. We got an idea that if mother of diabet-
ic children can educate the type-1 children and their 
families then, it will be the most effective plan.
Objectives: We started to train Mothers of Type 1 di-
abetic Children as a diabetic educator and gave a 
title Diabetic EducAtoR Moms (DEAR-MOMS) in Kota 
at Ramchandani diabetes care and research cen-
tre and observed how these DEAR-MOMS act as a 
bridge between doctor and diabetes type-1 children, 
especially newly diagnosed.
Methods:  So first we selected 10 active mothers of 
our type-1 children and gave a title DEAR- MOMS 
to them and started to train them. A six months pro-
gram was designed for them. 
The selection criteria were education and speaking 
and counseling skills of mothers. We also provided 
them some education material, basic tool kit, some 
books, insulin techniques kit etc. 
We held also practical training for them under the 
supervision of experienced and certified diabetic 
educators. 10 diabetes mothers were trained in the 
first batch.
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Results:  After one year we analyzed the impact of 
DEAR-MOMS on diabetes children and their parents. 
Surprisingly we found very positive outcomes.
1.	 Individualized education motivated the children in 

better self-care. 
2.	 There was a strong bonding between DEAR-

MOMS and other type-1 children moms because 
of experiencing the same problem of type 1.

3.	 They handled several myths and social issues ef-
fectively.

4.	 Positive psychological impact was also seen.
Conclusions: DEAR-MOMS can act as a bridge be-
tween healthcare providers and type-1 children and 
their families. It is a very gold idea to train DEAR-
MOMS worldwide to give better community care.

 
P-055    |    Peer and game-based learning 
techniques to improve diabetes education for 
paediatric, adolescent patients & caregivers

G. Griffiths1, P. Chinchilla1, S. Millar2

1Diathlete Charity, London, United Kingdom, 2HSC 
Southern Trust, Banbridge, United Kingdom

Introduction:  Diabetes education for youth can fall 
short in encouraging patients to apply to everyday 
management. While caregivers lack resources for 
their psychological wellbeing. In Northern Ireland, 
DiAthlete held 4 events to take a peer approach to 
diabetes education, for age groups under 7s, 7-12 
year olds, 13-15 y/o, 16-20 y/o + for caregivers
Objectives: Using game-based learning techniques 
& sociable approaches to improve communication 
of diabetes
Methods:  U7s & 7-12 y/o taught terms with move-
ments: squats to represent hypoglycaemia etc. 7-12 
y/o & 13-15 y/o sports games as an analogy for di-
abetes: e.g Insulin, dribbling a Glucose ball by Blood 
cones, aiming to store in Cell baskets. 16+s used a 
gym & workshop sessions to discuss topics. 
Caregivers had formal lectures with icebreakers - 
‘hot potato’ technique (passing a ball) to share expe-
riences
Results:  U7s enjoyed learning through movement, 
understanding terms. Older U7s showed indepen-
dent knowledge of diabetes. 7-12 y/o positive to 
movements & gave accurate answers to questions 
such as “what is insulin?” 
Enjoyed game-based techniques. 13-15 y/o: noted 
differences between 13 y/o & 15 y/o. Unwilling in ice-
breakers - more embarrassed. 

Responded well to game-based techniques with ac-
tivity emphasised over diabetes talk. Exampled inde-
pendent capabilities in managing diabetes; shared 
frustrations in relationships with parents & school 
environments. 16+s didn’t enjoy practical sessions. 
Responded well to informal conversation. Exampled 
good, independent diabetes knowledge. Peer en-
vironment = comfort to discuss topics. Caregivers 
showed need for psychological help. Many parents 
hadn’t shared feelings together. Tears & emotions in 
sessions. Responded positive to adults with diabetes 
& peer caregivers sharing experiences
Conclusions:  Diabetes events in clinic external set-
ting highly recommended. Game-based techniques 
productive in helping children learn. 16+s respond 
best to sociable conversation. A need for caregivers 
to receive psychological support / peer opportuni-
ties.

 
P-056    |    Recognizing issues with reproductive 
counseling: findings from a tertiary care academic 
center

E. Considine1, A. Merriam1, J. Sherr1

1Yale School of Medicine, New Haven, United States

Introduction: Guidelines from the American College 
of Obstetricians and Gynecologists emphasizes the 
importance of pre-pregnancy counseling at each 
encounter with a nonpregnant individual as it is an 
opportunity to discuss improving health to optimize 
reproductive outcomes. In people with Type 1 dia-
betes (T1D), preconception counseling is even more 
important due to the impact of dysglycemia on fetal 
development; thus, clinical practice guidelines from 
ISPAD recommend discussions should begin in early 
puberty.
Objectives: We sought to assess current rates of re-
productive counseling by providers at Yale Pediat-
ric Diabetes Clinic who see adolescents and young 
adults with T1D.
Methods:  An anonymous survey was distributed 
via REDCap to all providers at the clinic. The survey 
asked respondents whether they provide reproduc-
tive counseling. If they do provide counseling, the 
age counseling is initiated, provider comfort level, 
and whether any resources are used to counsel were 
assessed.
Results: Out of 20 providers working in the clinic, 16 
(80%) completed the survey. Only half of the pedi-
atric providers (n=8) endorse providing reproductive 
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counseling. Additionally, only 2 providers counsel 
males. The mean age when counseling is initiated 
is 15.25 years. Of the eight providers currently coun-
seling, five endorsed feeling either “uncomfortable” 
or “very uncomfortable” addressing reproductive 
counseling, citing “my own knowledge” (n=5), “con-
cern of how counseling will be perceived” (n=5), and 
“inability to speak with patients without their parents 
present” (n=3) as reasons. None of the providers uti-
lize pre-existing resources.

Figure 1.

Conclusions: Guidelines were reviewed, and a repro-
ductive handout (Figure 1) was created to be used for 
both males and females with T1D seen in clinic. The 
handout is currently being utilized and follow-up is 
ongoing to assess if by leveraging this tool a change 
in clinical practice will occur.

P-127    |    Knowledge, self-efficacy, and barriers to 
community-based diabetes care: a biphasic mixed 
method study among female community health 
volunteers

S. Bhusal1, A. Thapa2, A. Pantha3, S. Gautam1, 
P. Gautam1, M. Bhattarai1,4, S. Sharma5, Y. Pokharel6,7

1Health Foundation Nepal, Non communicable 
Disease, Ghorahi, Nepal, 2Brigham and Women’s 
Hospital Boston, Massachusetts, United States, 
3International Nepal Fellowship, Pokhara, Nepal, 
4Kidney Specialists of the Palm Beach, Palm 
Beach, Florida, United States, 5Mahidol University, 
Faculty of Public health, Bangkok, Thailand, 6Health 
Foundation Nepal, Non-communicable Disease, 
Ghorahi, Nepal, 7Wake Forest University School of 
Medicine, Office of Global Health, Winston-Salem, 
North Carolina, United States

Introduction:  Community-based approaches are 
important to augment diabetes care. Community 
health workers like Female Community Health Volun-
teers (FCHVs) have the potential to enhance diabe-
tes care in a constrained resource setting like Nepal.
Objectives: We assessed FCHV’s knowledge, self-ef-
ficacy, and barriers to diabetes care before and af-
ter training.
Methods: Guided by the Health Belief Model, we con-
ducted a biphasic, Qual + quan, concurrent embed-
ded mixed-methods study among 28 FCHVs from 
four wards comprising 31,840 population in a rural 
mid-Western region in Nepal. Between January 5-8, 
2021 in phase 1, we conducted 4 Focus Group Dis-
cussions (FGDs) and pre-training surveys of FCHVs 
(1 day in each ward) covering diabetes knowledge, 
self-efficacy, and barriers to diabetes care. We de-
livered diabetes-focused didactics, hands-on train-
ing, and role-play demonstrations. In phase 2 after 
10 months, we repeated FGDs prior to a refresher 
training followed by a post-training survey. 
We used deductive methods for thematic saturation 
and descriptive statistics for quantitative data. We 
converged the data during analysis.
Results: FCHV’s mean age was 48 ± 6.79 years, 1/3rd 
had secondary education, and 3/4th were working 
as FCHVs for >10 years. Six themes emerged under 
three domains (Table). 
After the training, most FCHVs’ knowledge improved, 
perceived barriers diminished, seemed confident in 
their skills, and garnered the community’s trust while 
providing diabetes counseling.
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Conclusions: FCHVs can play a significant role in di-
abetes care as a bridge between communities and 
health systems in constrained resource settings like 
rural Nepal. Regular training, education, and incen-
tives are important for a sustainable program.

 
P-128    |    The type of patient training does not 
impact outcomes in the first 90 days of automated 
insulin delivery (AID) use

R. Squaresky1, R. Suresh1, S. Meighan1, A. Rearson2, 
J. Douvas2, D. Foster1, M. Allen1, A. Kelly1, B.E Marks1

1Children’s Hospital of Philadelphia, Endocrinology, 
Philadelphia, United States, 2Children’s Hospital of 
Philadelphia, Philadelphia, United States

Introduction: People with type 1 diabetes (T1D) start-
ing the Omnipod 5 (OP5) AID system could choose 
to complete individualized education with their dia-
betes team or to self-start with support from online, 
industry-provided education
Objectives:  To compare the first 90-days of glyce-
mic control and AID interaction by onboarding train-
ing type among youth with T1D initiating OP5.
Methods:  This retrospective chart review included 
people with T1D aged <22 years who initiated OP5 
before 11/1/22. Data collection included CGM data 
from the 14 days pre-OP5 initiation (baseline) and 
CGM and pump data from the first 90 days of OP5 

use. T-tests, Kolmogorov-Smirnov tests, and multi-
level mixed-effects regression were used to assess 
changes from baseline to 90 days by onboarding 
training type.
Results:  Among 297 youth initiating OP5 (M

age
 12.3 

± 3.9, M
T1D Duration

 4.8 ± 3.6, 44.8% female, 84.8% pri-
or OP users), 42.1% trained with a diabetes educa-
tor and 57.9% self-started. Self-starters had longer 
T1D duration (5.0 (IQR 2.6-7.9) vs 2.4 (IQR 1.3-5.5) yrs, 
p<0.0001) and were more likely to have previously 
used OP (66.7% vs 6.7%, p<0.001). 
Self-starters had worse baseline glycemic control 
with a higher coefficient of variation (20.7 ± 14.3 vs 
19.8 ± 17.9, p=0.004) and more time above range (>180 
mg/dL) (46 (IQR 34-58) vs 38 (IQR 25-57.5), p=0.02). 
After 90 days of OP5 use, CGM metrics, time in au-
tomated mode, and boluses per day did not differ 
between the groups. In a longitudinal model, after 
adjusting for baseline average glucose, 90-day av-
erage glucose was 14 mg/dL lower (p<0.001) and 
positively associated with baseline average glucose 
(β=0.81, p<0.001) but did not differ between the two 
types of education (β=0.15, p=0.87).
Conclusions: After 90 days of OP5 use glycemic con-
trol improved, but neither glycemia control nor AID 
interaction differed between youth who self-started 
and those who trained with a diabetes educator. For 
youth previously using an OP system, online educa-
tion offered by industry provides adequate training.

 
P-129    |    Reducing disparities and health 
inequalities highlighted in the national paediatric 
diabetes audit (1) in disadvantaged communities, 
by improving digital access and engagement 
through the development of tailored, cultural 
resources to address inequalities and digital 
literacy

M. Julian1, F. Campbell2, S. Mehar3, C. Mullier2, 
F. Hanson2, R. Julian4, J. Hughes4

1DigiBete, CEO, Leeds, United Kingdom, 2Leeds 
Teaching Hospital Trust, Children’s Diabetes Centre, 
Leeds, United Kingdom, 3Imperial College London, 
Diabetes, London, United Kingdom, 4DigiBete, 
Director, Leeds, United Kingdom

Introduction:  DigiBete, is a community-led yet clin-
ically approved digital self-management Platform 
and App for children, young people and their families 
(CYPF) living with diabetes, funded by NHS England 
and Wales. 
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The DigiBete App serves 23,500 users, 75% of the 
population of CYP living with type 1 diabetes in En-
gland and Wales and 166,000 other users on their 
open access website.
Objectives: DigiBete recognised the need to create 
culturally appropriate films and resources for type 1 
diabetes to address:
- CYP from disadvantaged, lower socioeconomic 
backgrounds and with disabilities
- Families from minority ethnic communities, and en-
glish as an additional language
Methods: DigiBete prioritised the creation of materi-
als that are accessible to people with cultural dietary 
requirements, learning disabilities, cognitive, hearing 
and visual impairment, through specific language 
voiceovers, British Sign Language (BSL), auto trans-
lation and audio functions whilst harnessing plain 
language and limited text in resources. Cultural and 
religious practices have been incorporated into Di-
giBete resources, films and web content designed to 
meet the needs of diverse communities.
Results:  Essential DigiBete films were produced in 
10 languages including BSL, Urdu, Polish, Somali, 
Tamil, Chinese, French and Arabic. The Cultural pag-
es have been viewed 2,896 times, films have been 
viewed over 2184 times, the highest being for the 
BSL translations. We are now working with National 
Young People’s Diabetes Network’s Access to Diabe-
tes Technology Group to create further training and 
easy to read technology resources in multiple for-
mats including graphic PDF, plain English and video.
Conclusions: The development of culturally tailored 
resources has made DigiBete more inclusive meet-
ing all the needs of CYP across communities and has 
supported uptake. Digital diabetes resources can 
be an effective and wide-reaching component of a 
population-based approach to reach out to a wider 
community. The resources will now be evaluated and 
monitored for impact.

P-130    |    The impact of educational intervention 
targeting healthcare providers on the quality of 
care delivered to children and adolescents with 
type 1 diabetes: a single center study from Egypt

Y.I. Elhenawy1, M. Shaarawy2, E. Selim3

1Pediatric and Adolescent Diabetes Unit (PADU), 
Department of Pediatrics, Faculty of Medicine, 
Ain Shams University, Cairo, Egypt, 2Pediatric 
Diabetologist, Regional Pump Consultant, Cairo, 
Egypt, 3Diabetes Educator, Cairo, Egypt

Introduction: Focused education of healthcare pro-
fessionals (HCPs) would result in measurable chang-
es in quality of care delivered to people living with 
type 1 diabetes (PWD) consequently impacting pa-
tient-reported outcomes (PROs).
Objectives:  Thus, the aim of the current study was 
to assess the impact of educational intervention 
targeting HCPs on glycemic control, adherence to 
treatment and quality of life (QOL) among PWD.
Methods:  The educational intervention targeted 
Junior HCPs from a tertiary diabetes center. The 
program included a 3 days of basic diabetes train-
ing followed by 5 different workshops addressing 
nutritional management of diabetes, psychiatric 
management, updates in diabetes technology, com-
munication skills and the last workshop focused on 
basics of research methodology. The content of the 
educational material was developed in accordance 
with ISPAD guidelines. 
The PROs were assessed in 100 patients with T1D 
(8.6±4 years) randomly assigned. The PROs were 
assessed before delivering the education and after 
completing the educational program. 
The glycemic control was assessed using HbA1c, ad-
herence to treatment was assessed using the Arabic 
validated version of 4-item Morisky Medication Ad-
herence Scale and QOL was assessed using Arabic 
validated version of the Pediatric Quality of life In-
ventory 3.0 Diabetes (Peds QL 3.0, DM Module).
Results:   Following the educational intervention, all 
participants showed a significant reduction in HbA1c 
with mean HbA1c decreasing from 8.3 ± 1.1% to 7.3 ± 
0.6 % (P<0.01). Baseline data showed that 49 % of 
participants were non-adherent to insulin therapy, 
after the educational intervention 60 % become ad-
herent to their treatment (p<0.01). Peds QL (parent 
proxy) showed a significant increment from 65.4± 9.3 
to 75.3±5.6 (P<0.01). Similarly, the child proxy showed 
a significant improvement after the educational pro-
gram (P<0.01).
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Conclusions:  Implementing educational programs 
targeting HCPs have significant impact on patients’ 
adherence to treatment, glycemic control and QOL.

 
P-131    |    The role of diabetes care and 
education specialists in expanding the 4T program 
and increasing technology use in youth with T1D

J. Leverenz1, A. Martinez-Singh1, P. Sagan1, 
B. Conrad1, A. Chmielewski1, J. Senaldi1, S. Lin1, 
F. Bishop1, P. Prahalad1, D. Maahs1

1Stanford Children’s, Pediatric Diabetes, Stanford, 
United States

Introduction:  . Youth with T1D start on a continuous 
glucose monitor (CGM) within the first month of diag-
nosis. The CDCES team provides families with week-
ly CGM remote patient monitoring (RPM). Messages 
containing education and insulin dose changes are 
sent via patient portal. 
Prior to the 4T program, pump and CGM were initiat-
ed when families expressed interest or if the provider 
discussed it.
Objectives:  Our objective is to describe the role, 
strengths, and skills of Certified Diabetes Care and 
Education Specialists (CDCES) in ensuring sustain-
ability of the 4T program (Teamwork, Targets, Tech-
nology, and Tight control) and increasing the use of 
diabetes technology in the Stanford Children’s Dia-
betes program.
Methods:  The CDCES team developed a workflow 
to offer CGM in the first month following diagnosis, 
a 1-week follow-up, a provider follow-up, and pre-
pump class to introduce insulin pump/automated 
insulin delivery in the first 3 months following diag-
nosis. The CDCES team provides all education in the 
family’s preferred language to deliver equitable ac-
cess to diabetes technology. To assess CDCES sat-
isfaction with the 4T program, a 6-question survey 
was sent via RedCap.
Results:  CGM initiation within 30 days of diagno-
sis increased from 2% historically to 98% in the 4T 
program. Days to pump initiation from TID diagno-
sis decreased from 272 in the historical cohort to 144 
in 4T. Survey completion was 100% and all CDCES 
reported that CGM start, and follow-up visits did not 
burden their workload and that the RPM added val-
ue to patients. 
In addition, 100% of CDCES reported that the RPM 
empowered the CDCES team to work at the top of 
their licensing and certification levels. RPM was re-

ported to add to the CDCES workload (33%) and 
100% of CDCES find the patient outcomes and pa-
tient satisfaction from the 4T program rewarding.
Conclusions: Incorporating CDCES perspectives into 
program development can lead to successful pro-
grams and increased use of the strengths and skills 
of the CDCES leading to increased job satisfaction.

 
P-132    |    Motivation of young people to 
participate in a diabetes camp and its effects 
at three months follow-up

K. Lange1, H. Fritsch1, M. Hampel1, G. Ernst1

1Hannover Medical School, Medical Psychology, 
Hannover, Germany

Introduction:  Complementary to long-term outpa-
tient care, diabetes camps offer the opportunity to 
exchange experiences with others affected.
Objectives:  In an online questionnaire 239 partici-
pants of a diabetes camp 2022 were asked in ad-
vance about their motivation to participate. Three 
months later their satisfaction with the camp and its 
effects were assessed.
Methods:  Sociodemographic and clinical-diabeto-
logical data as well as interest in twelve main top-
ics (e.g. nutrition, new technologies, social law) were 
recorded. Motivation to participate was asked by 
means of seven items. At follow-up, satisfaction with 
the camp’s workshops and activities and experi-
enced diabetes-specific effects were examined.
Results:  Overall, 178 young people answered the 
questionnaire (75% response rate, 70% female, 
age 21.6±3.5 yrs, diabetes duration 10.8±5.9 yrs, 
74% CSII, 89% CGM, 34% AID system, mean HbA1c 
7.6±1.5%), at follow-up 90 young people. Ranking of 
topics (MW±SD; scale 1-5 min-max): new technol-
ogy (4.4±0.8), new therapies (4.3±0.7), AID systems 
(4.2±1.0), sports (3.9±1.0), celebrations (3.5±1.2), legal 
aspects (3.4±1.0). 
Most important motives for participation (MW±SD; 
scale 1-5): Sharing experiences with others (4.5±0.6), 
party (4.3±0.7), current therapies (4.0±0.7), sports 
(3.5±1.1), personal concerns (3.3±1.0), support with 
mental burden (3.2±1.2).
At follow-up, overall satisfaction (MW±SD; scale 1-5; 
min-max) was high (4.6±0.6), sharing experiences 
(4.6±0.7), sport (4.6±0.6), information (4.4±0.6), per-
sonal counselling (3.9±0.9). Positive consequences 
were reported by 73% for therapy motivation, 64% 
for self-management, 58% for self-confidence and 
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61% for emotional well-being. Qualitative data em-
phasise the interest in mutual understanding and 
up-to-date information.
Conclusions: Young people expect diabetes camps 
to provide up-to-date information about therapies/
technologies and to exchange experiences with 
people of the same age. Participants were highly 
satisfied and report improved motivation and psy-
chological well-being.

 
P-133    |    Numeracy skills and glycemic control 
in a multicenter, cross-sectional study of children 
with type 1 diabetes (T1D)

I. Kosteria1, P. Jarocz-Chobot2, C. de Beaufort3, 
T. Barrett4, M. Becker5, L. Castano6, 
C. Castro-Correia7, M. Palmert8, J. Polanska9, 
S. Sarnblad10, T. Skinner11, J. Svensson12, Hvidoere 
International Study Group on childhood diabetes
1National and Kapodistrian University of Athens, 
Department of Endocrinology, Diabetes and 
Metabolism, Athens, Greece, 2Medical University 
of Silesia, Children’s Diabetology, Katowice, 
Poland, 3Universite de Luxembourg, Faculty of 
Science, Technology and Medicine, Luxembourg, 
Luxembourg, 4University of Birmingham, 
Birmingham, United Kingdom, 5Centre Hospitalier 
de Luxembourg, Luxembourg, Luxembourg, 
6Cruces University Hospital, UPV/EHU, Biocruces, 
CIBERDEM/CIBERER, EndoERN, Bilbao, Spain, 
7University Hospital Center of Sao Joao, Porto, 
Portugal, 8University of Toronto, Toronto, Canada, 
9Silesian University of Technology, Gliwice, Poland, 
10Orebro University, Orebro, Sweden, 11University 
of Copenhagen, Copenhagen, Denmark, 12Steno 
Diabetes Center Copenhagen, Herlev, Denmark

Introduction: Numeracy skills are requested in many 
aspects of T1D management.
Objectives:  To study the role of numeracy skills in 
glycemic control in children with T1D.
Methods:  The Mathematical Wordless test (MWT), 
the Diabetes Numeracy Test (DNT5), the WHO5 psy-
chological well-being and the Family Responsibility 
test (FRT) were collected from 304 children with T1D 
(53.9 % boys, 56.1% CSII), 12-18 years old (15±1.7), with 
a diabetes duration of 6.6±3.8 years from 7 centers 
from the Hvidoere Study Group and their caregiv-
ers. After data curation and univariate comparative 
analyses, a multivariate HbA1C prediction model was 
built based on 14 descriptors from 178 patients. The 

genetic algorithm and Bayesian Information Criteri-
on were used to optimize the model and identify best 
predictors.
Results: Mean HbA1c was 62.1±14.3 mmol/l (7.8±3.4%) 
and was lower in children on CSII, families with 
shared responsibility for T1D management, higher 
paternal education, age-appropriate class atten-
dance and higher with more DKA hospitalizations 
(p<0.05, medium and small effect). HbA1c showed 
a positive correlation with diabetes duration and 
negative with parental DNT5, WHO5 (parental and 
child’s) and MWT (p<0.05, small effects) but none 
with child’s DNT5. Children on pump scored better 
in MWT (p=0.03). A correlation was found between 
cDNT5 and MWT (r=0.31, p<0.01). 
There were significant center differences in HbA1c 
and all tests, except parental WHO5 (p<.05). The mul-
tivariate analysis revealed that best predictors for 
HbA1c, adjusted for center’s differences, were dia-
betes duration, child’s WHO5, and modality of treat-
ment (CSII vs MDI) (F stat=7.6, p<0.01).
Conclusions:  Children’s numeracy skills did not sig-
nificantly affect glycemic control, whereas CSII and 
the overall quality of life were important predictors of 
HbA1c. Despite efforts to harmonize diabetes man-
agement and education, significant differences be-
tween centers regarding the attainment of optimal 
glycemic control, practical skills and well-being of 
children with T1D still exist.
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P-239    |    A family with three real sisters 
diagnosed with T1DM. All at the age of 12 years: 
the unique experience

GD Ramchandani1, R. Ramchandani2, S. Sharma3, 
D. Mathur4, S. Garg5, A. Mangal1, R. Rohira6, 
V. Saxena7, K. Mishra8, B. Saboo9, G. Mathur10

1Ramchandani Diabetes Care And Research 
Center, Diabetology, Kota, India, 2IMS SUM Hospital, 
Internal Medicine, Bhubaneswar, India, 3Global 
Heart and General Hospital, Obstetrics And 
Gynecology, Jaipur, India, 4Geetanjali Medical 
College, Psychiatry, Udaipur, India, 5Mahatma 
Gandhi Medical College, General Medicine, Jaipur, 
India, 6Ramchandani Diabetes Care And Research 
Center, Dietitian, Kota, India, 7Santokba Durlabhji 
Memorial Hospital, Internal Medicine, Jaipur, India, 
8Ramchandani Diabetes Care And Research Center, 
Dietician, Kota, India, 9Dia Care - Diabetes Care & 
Hormone Clinic, Diabetology, Ahmedabad, India, 
10Alka Diagnostic Center, General Medicine, Kota, 
India

Introduction: ​Type1 DM is a chronic condition and it’s 
management affects the whole family and siblings, 
bringing emotional, psychological and financial 
challenges for the child and their families.
Objectives:  To document the live experience of a 
family in which three sisters have been diagnosed 
with type 1 dm at the age of 12 years. In particular to 
diabetes, how this family adopted and managed di-
abetes with facing all the challenges. 
Understanding these challenges and providing ad-
equate support may reduce their diabetes distress 
and empower them with overall quality of life, well-
being and glycaemic control.
Methods:  Their first daughter was diagnosed with 
Diabetes after a noticeable weight loss at the age 
of 12 years and at attaining Menarche . Their sec-
ond daughter suddenly got comatose after having 
fever , vomiting and respiratory distress and was di-
agnosed with DKA. Then they noticed that their third 
daughter was also losing weight at the age of 12 
years and Menarche and measured blood glucose 
levels at home which was high.
Results:  The primary theme that emerged were: 
Concerns managing three sisters of t1dm particular-
ly relating to fear around financial support and com-
plications of DM. Parents benefited from renewed 
education about management and financial help 
via Glucometer, Strips, Lancets, Insulin, Syringes and 
arranging Refrigerator to keep Insulin.

Conclusions: Findings demonstrate the unique chal-
lenges family face when three sisters diagnosed 
t1dm. Lack of awareness, unavailability of blood glu-
cose testing, delay in diagnose, poor health support 
system and non-affordability of lifelong treatment 
are the main challenges. The support from DOST Di-
abetic Child Care Society has played important role 
in the management of Type1 diabetes in these fam-
ilies. This can also explain how previous knowledge 
and experience with Diabetes influenced their child’s 
management and support, the family needed.

 
P-245    |    The “diabetes besties” – animated 
video patient education for children living with 
type 1 diabetes 

A.S. Westh Olsen1, R. Beckmann1

1Novo Nordisk A/S, Copenhagen, Denmark

Introduction:  Recognizing the lack of child friendly 
video patient education material, CDiC has devel-
oped the cartoon series Diabetes Besties which pro-
vides children with easy-accessible peer-to-peer 
education that de-stigmatizes T1D. 
The characters and the scenery are designed to 
be culturally neutral, creating an inclusive space to 
which children in low-resource settings can relate.
Objectives: To support children with T1D– as well as 
their caregivers and HCPs in low-resource settings – 
in understanding and self-managing T1D with medi-
cally approved information.
Methods:  4 videos available on Novo Nordisk and 
ISPAD channels explain why insulin is required, how 
to inject it, how much insulin is needed and how to 
manage low blood sugar. In November 2022, a cam-
paign introduced the series in English and French in 
the respective CDiC countries on Meta and YouTube 
(targeting children and caregivers) and LinkedIn 
(promoting to HCPs).
Results:  The overall campaign reached approx. 17 
million viewers in total. 123.063 views were registered 
on YouTube, with traffic generated mainly via the 
Chrome app and Facebook used on mobile devic-
es. LinkedIn generated only a negligible number of 
viewers. The average viewer was male and between 
25-34 years old. YouTube does not register viewers 
below 18, however, children may have used a shared 
device. In the past 90 days, 655 viewers returned to 
watch the first episode. Based on total views, the 
graph below displays where the videos were mainly 
accessed from.
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Conclusions: While the campaign is considered suc-
cessful, the analysis indicates a persisting need for 
further adaptation of de-stigmatizing video patient 
education. CDiC aims to holistically integrate the 
cartoon into clinical settings by developing assets 
targeting HCPs specifically. 
Additional translations/subtitles will ensure avail-
ability beyond current CDiC countries. Viewers from 
high-income settings were recorded, hence the po-
tential for integration in those contexts will be ex-
plored.

 
P-247    |    A mixed methods study of knowledge, 
skills and behaviours surrounding new diabetes 
technologies in accident and emergency 
department 

V. Alexopoulou1, L. McCaffrey1, M. Mccabe1, 
S.M. Ng1,2,3

1Southport and Ormskirk NHS Trust, Paediatric 
Department, Ormskirk, United Kingdom, 2University 
of Liverpool, Department of Women’s and Children’s 
Health, Liverpool, United Kingdom, 3Edge Hill 
University, Faculty of Health, Social Care & Medicine, 
Liverpool, United Kingdom

Introduction:  The attendances in the Accident and 
Emergency (A&E) department of patients with Type 
1 Diabetes Mellitus (T1DM) who are using insulin 
pumps and Continuous Glucose Monitoring sys-
tems (CGM) are increasing as these new diabetes 
technologies are becoming an integral part of T1DM 
management. 
In addition, hybrid closed-loop (HCL) systems which 
integrate CGM and insulin pumps to automate insulin 
delivery are also being increasingly used.
Objectives:  The aim of this study was to assess 
A&E doctors’ knowledge, skills, perceptions and be-
haviours around new diabetes technologies in a sin-
gle center study.

Methods:  A mixed methods study was undertaken. 
28 doctors completed a validated quantitative sur-
vey using a 5-point Likert scale and semi structured 
interviews were conducted with 16 doctors working 
in the A & E department.
Results: 
In the quantitative survey, doctors appear to have a 
limited understanding of insulin pumps, CGMs and 
HCL (mean score 2.6 and 1.9 respectively) and only 
14.2% (4/28) of doctors felt that they would manage 
appropriately a patient on insulin pump or CGM pre-
senting in A&E department (mean score 2.3 and 2.1 
respectively). It was noted that understanding of the 
new technologies were considered to be very im-
portant (mean 4.2 for pumps and 4.1 for CGMs) but 
the education received around them has been mini-
mal (mean 1.9 for pumps and 2.1 for CGMs).
In the qualitative arm of the study, 94% (15/16) of 
doctors rated their confidence as extremely low. 
Other common emotions around the new technolo-
gies were fear and anxiety. All doctors (16/16) stated 
that further training around the new diabetes tech-
nologies would be important to improve their confi-
dence on how to clinically manage common patient 
presentations.
Conclusions: 
The implementation of formal education around 
new diabetes technologies for A&E staff is important 
and could improve the level of care provided to pa-
tients with T1DM presenting to A&E.
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P-279    |    Pilot prospective cohort study 
evaluating implementation of diabetes 
self-management education in Maryland county, 
Liberia from 2021-2022

C. Trujillo1,2,3, J.P Davies4, G. Ferrari1,2, C. Randolph4, 
M. Wernah4, G. Ngoga2,5,6, G. Bukhman1,2,7, A.J Adler1

1Brigham and Women’s Hospital, Center for 
Integration Science, Division of Global Health 
Equity, Boston, United States, 2Partners in Health, 
Boston, NCD Synergies Project, Boston, United 
States, 3UCSF School of Nursing, Pediatric Nurse 
Practitioner Program, Department of Family 
Health Care Nursing, San Francisco, United States, 
4Partners in Health, Liberia, NCD Program, Harper, 
Liberia, 5Partners in Health, Rwanda, NCD Program, 
Kigali, Rwanda, 6Rwanda Biomedical Center, Non-
Communicable Diseases Division, Kigali, Rwanda, 
7Harvard Medical School, Program in Global NCDs 
and Social Change, Department of Global Health 
and Social Medicine, Boston, United States

Introduction: Achieving glycemic targets for people 
living with insulin-dependent diabetes (PLWIDD) is 
challenging, especially in settings with limited re-
sources. PLWIDD in Africa, particularly the rural 
poor, experience high rates of morbidity and mor-
tality. Lack of structured diabetes education is a key 
barrier to improving outcomes. Diabetes Self-Man-
agement Education (DSME) is an evidence-based 
intervention to educate and support PLWIDD with 
self-management through a behavior change mod-
el with emphasis on goal setting, motivational inter-
viewing, and shared decision-making.
Objectives: The purpose of this study was to assess 
feasibility, acceptability and clinical impact of imple-
menting structured DSME delivery in clinics caring 
for PLWIDD in Liberia.
Methods: The study was a mixed-methods, prospec-
tive cohort study. Twenty-six PLWIDD and six provid-
ers were enrolled. In phase one a patient advisory 
board was established and providers were trained 
in DSME. In phase two, DSME was integrated into 
standard clinical care. Change in patient knowledge, 
self-management behaviors, psychosocial wellbe-
ing, and HbA1c were evaluated.
Results: Patient knowledge increased by 33.77%; 95% 
CI 17.30, 50.24; p< 0.005, from baseline to 12 months. 
Mean SMBG frequency increased by 3.2 checks 
per week from baseline to month 12. Mean number 
of missed insulin doses per week decreased by 3.1 
from baseline to month 12. 34.8% of baseline PHQ-9 

scores were positive for depression, while 56.0% of 
baseline PAID-5 scores were positive for diabetes 
distress. There was a mean difference of -0.9625% 
in HbA1c from baseline to 12 months, though not sta-
tistically significant.
Conclusions:  DSME is a valuable and feasible tool 
to improve knowledge, behaviors, and clinical out-
comes of PLWIDD in rural Liberia. Diabetes distress 
levels were high, and may be missed by typical de-
pression screening[GF1]. DSME along with efforts to 
address health systems barriers to diabetes care 
has the potential of increasing quality of diabetes 
care in low-resource settings.

 
P-302    |    Exploring the reasons for treatment 
failure in T1D: results from a community-based 
survey

J. Kesavadev1, B. Saboo2, G. Krishnan1, A. Basanth1, 
G. Beena Chandran1, G. Sanal1, V. Chandran1, 
S. Jothydev1

1Jothydev’s Diabetes Research Centre, Diabetology, 
Trivandrum, India, 2Dia Care - Diabetes Hormone 
Clinic, Diabetology, Ahmedabad, India

Introduction: Kesavadev Trust Type 1 diabetes proj-
ect (KT1DP) Sweet Stars initiative is involved in deliv-
ering education to T1D and the community.
Objectives:  We herewith report the experiences 
gathered from an education camp attended by 300 
participants, including T1D and their caregivers get-
ting treated from various diabetes centres/physi-
cians across Kerala..
Methods:  75 T1D (Age: 14±5.27 years; 56% female; 
year of diagnosis: 8±4.6 years) participated in the 
cross-sectional survey. The survey gathered data 
various aspects of diabetes management; descrip-
tive statistics were used for data analysis.
Results:  The average A1c of the participants was 
9.3±2.77% and 37% reported never having been in-
structed on diabetes care. When asked how they 
learn best, 45% reported video, 37% verbal discus-
sion, 27% written materials, 10% hands-on training, 
and 8% audio. 45% reported consulting the doctor 
every month, while the rest reported less frequent 
visits, ranging from every 2 to 6 months. 18% report-
ed having consulted a dietitian at least once during 
their hospital visit. 33% reported being hospitalized 
within the last 12 months, with DKA being the most 
common reason (50%) followed by hypoglycemia 
(18%). Other reasons for hospitalization included fe-
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ver, cold, and suicide attempts. Participants report-
ed testing blood glucose levels 1-7 times a day, with 
38.5% reporting testing four times a day and 34.28% 
reporting testing twice a day. 70% showed improp-
er site rotation technique and common injection site 
issues included lumping (46.43%), bleeding (17.86%), 
and pain (14.29%). 89% of the participants were on 
a fixed dose of insulin and carb counting skills were 
utilized only by 6%. 
None recounted receiving a flu shot. 
Furthermore, a notable lack of awareness among 
parents about the various aspects of diabetes man-
agement was identified.
Conclusions: The study highlights the importance of 
dedicated type 1 clinics and structured periodic ed-
ucation sessions by multidisciplinary diabetes team 
to improve health outcomes and ensure continuing 
care.

 
P-333    |    Epidemiological and clinical profile of 
diabetic orphans followed at the diabetes unit of 
the regional hospital of Labé in Guinea

D. Mamadou Mansour1, 
D. Mamadou Dian Mamoudou1, D. Alpha Mamadou1, 
D. Khadija1, D. Mamadou Chérif1, K. Drissa Bina1, 
C. Ibrahima1, K. Amadou1

1Donka National Hospital, Conakry University 
Hospital, Guinea, Endocrinology and Diabetology, 
Conakry, Guinea

Introduction:  Childhood diabetes is a public health 
problem requiring multidisciplinary support and co-
ordination. In Guinea, statistics show an increase in 
the number of cases with the improvement of the 
care offered. At Labé Hospital, the number of cases 
followed in the diabetes unit has increased from 28 
in 2013 to 87 patients in 2022.
Objectives: To determine the prevalence of orphans 
among diabetic children and adolescents followed 
at the regional hospital of Labé and to describe the 
epidemiological and clinical profile.
Methods: Descriptive and cross-sectional study with 
prospective data collection over 2 months from July 
to August 2022. It focused on diabetic children fol-
lowed at the diabetes unit of the hospital of Labé in 
Guinea.
Results: The prevalence of orphans among the chil-
dren and adolescents followed in Labé was 17% (15/ 
87). The average age was 14.27 ± 4.3 years, and fe-
males were predominant in 60% of cases.

The children were fatherless in 47% (7/15), motherless 
in 33% (5/15), and fatherless and motherless in 20% 
(3/15) of cases.
The children were enrolled in school in 76% of the 
cases, of which 54% were in elementary school and 
46% in secondary school.
The average duration of diabetes was 8 ± 2.7 years, 
the average glycated hemoglobin was 10.2%, in 67% 
of the cases the patients had an HBA1c higher than 
10%.
Ketoacidosis and severe hypoglycemia were the 
most common acute complications in the previous 
12 months in 32% of cases each.
The 3-injection insulin regimen was the most used ( 
93% of cases), self-monitoring of blood glucose was 
performed in 47% of patients.
Conclusions: This study finds a significant frequency 
of orphans in the cohort of diabetic children followed 
in Labé. Social and family isolation has an impact on 
long-term metabolic balance and favors the early 
onset of degenerative complications.
Diabetic children remain insufficiently controlled de-
spite the implementation of programs to improve 
management.

 
P-338    |    SEREN Active: adapting an education 
module for children and young people (CYP) with 
type 1 diabetes mellitus (T1D) to promote and 
manage physical activity

C. Baker1,2, C. Trigg3, A. Pigott1,4, A. Grimwood3, 
R. Pryce1, N.A D’Souza3, Y. Davies5

1Cardiff and Vale University Health Board, Paediatric 
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3Cwm Taf Morgannwg University Health Board, 
Bridgend, United Kingdom, 4Cardiff Metropolitan 
University, Cardiff, United Kingdom, 5Hywel Dda 
University Health Board, Carmarthen, United 
Kingdom

Introduction: Physical activity is an important part of 
childhood development, health and wellbeing and is 
especially important for CYP with T1D. It improves in-
sulin sensitivity, reduces obesity and cardiovascular 
risk and promotes wellbeing1 and therefore should 
become an integral part of diabetes self-manage-
ment education 2,3

Objectives: To adapt an existing structured educa-
tion module for CYP aged 7-11 with T1D for use in chil-
dren 11-16.
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Methods: SEREN Active key stage 2 is an established 
education module (est. 2019) delivered to children 
aged 7 to 11 with T1D and is QISMET accredited. It has 
been delivered to 50 children with T1D in Wales. A re-
view group (2 dietitians, 1 PDSN, 1 paediatrician) was 
established to adapt and update these resources for 
KS3/4 (CYP aged 11 to 16). 
A pilot of adapted content was run with 5 CYP. The 
feedback, updates on emerging pump therapy4 
and guidelines2 were pooled to adapt the original 
resources and develop a new session for this age 
group. 
Once established it is expected that the key stage 
3/4 module would include a quality assurance com-
ponent in line with other SEREN modules.
Results:  SEREN Active key stage 3/4 module has 
been developed for CYP aged 11-16 and is designed 
to be delivered in a gym or sports venue. This mod-
ule encourages CYP with T1D to meet activity levels, 
understand physiological adaptations to activity 
and adjustments to insulin dose and carbohydrate 
intake. 
The pilot feedback demonstrates that the adapted 
modules could be successfully implemented in this 
age group.

Conclusions:  SEREN Active KS3 is a structured 
education module available for CYP with T1D to 
self-manage their activity and diabetes. The module 
incorporates feedback from professionals and CYP 
alongside latest ISPAD guidelines, emerging glucose 
monitoring and automated insulin delivery (AID) 
technology and terminology. 

It is expected that this will be used by all paediatric 
diabetes teams across Wales to improve the out-
comes and experience of CYP with T1D.

 
P-339    |    Characteristics and knowledge of 
children with type 1 diabetes mellitus and their 
caregivers attending ramadan preparation 
education session

A.B. Pulungan1,2, G. Amalia2, S. Septira2, E. Triningsih3, 
A. Suryansyah3, G. Fadiana1

1Universitas Indonesia, Department of Child Health, 
Faculty of Medicine, Jakarta, Indonesia, 2Changing 
Diabetes in Children Indonesia, Jakarta, Indonesia, 
3Harapan Kita Women & Children Hospital, Jakarta, 
Indonesia

Introduction:  Ramadan fasting is compulsory for 
Muslims after puberty, but it poses a high risk to 
those with type 1 diabetes mellitus (T1DM) due to po-
tential acute complications. Indonesia, with an esti-
mated 1,249 children with T1DM and 70% diagnosed 
with diabetic ketoacidosis at the time of diagnosis, 
has the largest Muslim population worldwide. There-
fore, education on fasting preparation is key to pre-
vent complications of T1DM during Ramadan.
Objectives:  To describe the characteristics and 
knowledge of children and adolescents with T1DM 
and their caregivers who attended a Ramadan 
preparation education session
Methods: A descriptive study was conducted during 
a one-day Ramadan preparation education session 
for children and adolescents with T1DM and their 
caregivers in Jakarta, 16 March 2023. The session, fa-
cilitated by pediatric endocrinologists and dietitians, 
included seminars and workshops. 
Participants completed a 20-question T1DM knowl-
edge questionnaire developed by pediatric endocri-
nologists and adapted from validated KAT-1 instru-
ment.
Results: Data from 41 children who attended the ed-
ucation session were analysed. Over half were fe-
male (N=24, 58.54%), with mean(SD) age of 11.51 (4.12) 
years, age at T1DM diagnosis 7.54 (3.75) years, T1DM 
duration 3.76 (2.52) years. 
Median (IQR) HbA1c of children was 8.9 (7.6;10.1)%, 
and most had normal nutritional status [mean (SD) 
BMI: 17.72(3.36) kg/m2]. 
All children use basal-bolus insulin therapy. 18 (44%) 
caregivers completed T1DM knowledge question-
naires, with a median(IQR) score of 75% (65%;80%), 
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12 (56%) of them scored at least 75%, less than half of 
caregivers could correctly answer questions regard-
ing effect of activity on blood glucose (BG) level.
Conclusions: On average, children who attended the 
education session before Ramadan did not meet 
their glycemic targets, emphasising the importance 
of the session for fasting preparation. The limited 
knowledge of caregivers regarding the effect of ac-
tivities on BG suggests the need to evaluate the de-
livery of the education session

 
P-358    |    Type 1 diabetes transitional care module 
pilot of the Deapp structured education program

J. Greening1, S. Lockwood Lee2, L. Paxman Clarke3
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3Demontfort University, The Innovation Centre, 
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Introduction: Getting transition right from paediatric 
to adult care is vital in the life course of a person with 
type 1 diabetes. Quality care pathways ensure con-
tinuity of care, engagement reducing risk to the pa-
tient. There is no one consistent structured program 
in the UK at present.
Objectives:  To develop a transitional care module 
using the DEAPP (diabetes education application) 
program.Triangulating:3 core principles: watching 
bitesized videos via the APP, trained diabetes ed-
ucators and bespoke learning resources testing 
knowledge acquisition.
Methods: A literature search of best practice to de-
velop a curriculum by health professionals HCP’s 
then tested via focus groups of HCPs, parents & pa-
tients to formulate lesson plans /resources covering 
transition.We used an iterative process to develop a 
series of short animated videos hosted on the DE-
APP app with supporting physical learning resources 
and a core curriculum for diabetes educators.
Results: 3 core phases of transition were identified:
1.	 Pre-transition (13-16yrs)
2.	Transition (16-17yrs)
3.	Support into the young adult clinic
5 core themes were identified:
•	The transition process from paediatric to adult 

care
•	Adult activities :starting employment, driving & in-

dependent travel

•	Risk-taking: drinking, drugs, smoking, attending 
parties or festivals, misc tattoos, body piercing.

•	Relationships, Sexual health & Pregnancy
•	Leaving Home starting University
The Iterative process required co-production involv-
ing clinicians, media / graphic design, linguists, an-
imators, webdesigners, patients/ families & led to 
the production of 11 animated videos typically 2 -2 ½ 
min covering the module alongside a curriculum or 
diabetes educators. Delivered via the DEAPP app 
allowing diabetes educators sign off a patient’s at-
tainment of competency.
Conclusions:  We show the transition module can 
be delivered via the existing Deapp technology and 
quality assured training program. This represents a 
valuable educational resource to aid the patients in 
the process of transition.

 
P-378    |    Challenging of pregnancy in an 
adolescent diagnosed with type 1 diabetes mellitus

T. Chisnoiu1, C.M. Mihai1

1Ovidius University Constanta, Faculty of Medicine, 
Pediatric, Constanta, Romania

Introduction: Pregnancy is usually regarded as a di-
abetogenic state in which postprandial glucose lev-
els are increased and insulin sensitivity is low. Preg-
nancy complications that can occur at a patient with 
type 1 diabetes are the following: hypoglycemia, di-
abetic ketoacidosis, retinopathy, nephropathy, pre-
eclampsia, premature birth, congenital malforma-
tions, abortion spontaneous
Objectives: Blood glucose control during pregnancy 
is one of the main risk factors for complications oc-
cur both on the mother and on the fetus.
Methods:  We present the case of a 13-year-old 
teenage girl, married for ethnic reasons at that age 
12 years old, mother of a 7-month-old infant, out of 
school, known to have hypothyroidism congenital in 
substitution treatment since birth, diagnosed with 
type 1 diabetes insulin dependent at the age of 13 
years and 10 months.
Results:  The patient presented a poor metabolic 
control and compliance with the treatment was to-
tally inadequate, presenting HbA1C values >9%. At 
the age of 14 years and 3 months, without prior plan-
ning, she became pregnant. 
During pregnancy, the patient presents multiple hos-
pitalizations in the Obstetrics and Gynecology Clinic 
for pain pelvic-abdominal and imminent abortion, 
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maintaining an unsatisfactory metabolic control. The 
patient maintains the same behavior in terms of food 
and treatment. complexity consanguinity is added to 
the case, the parents are second degree cousins.
Conclusions: Adolescents with type 1 diabetes should 
be closely monitored. A success management in 
pregnancy in patients with type 1 diabetes begins 
before conception with the implementation of pre-
conception counseling that emphasizes the need 
for glycemic control strictly before and throughout 
pregnancy.

 
P-383    |    Expansion of the autoimmunity 
screening for kids (ASK) study throughout the 
United States

C. Geno Rasmussen1, M. Rewers1, B.I Frohnert1, 
A.K Steck1, H. O’Donnell1, K. Bautista1, F. Sepulveda1, 
D. Felipe-Morales1, K.M Simmons1

1Barbara Davis Center for Diabetes, University of 
Colorado Anschutz, Pediatrics, Aurora, United States

Introduction: Early detection of islet autoantibodies 
(IA) and follow up of children at-risk for T1D prevents 
>90% of diabetic ketoacidosis (DKA) at onset and al-
lows for treatment or enrollment into prevention trials 
that may delay or prevent clinical T1D.
Objectives:  The ASK study aims to make screening 
accessible throughout the US by translating lessons 
learned from screening general population youth 
ages 1 to <18 years (n=32,366) for T1D. 
In tandem, the ASK the Experts program aims to sup-
port health care providers throughout the US with 
metabolic monitoring of individuals who screen islet 
autoantibody positive (IA+) for T1D using knowledge 
gained from following IA+ children in ASK (n=331).
Methods: Between 2019 and 2023, we collaborated 
with three diverse sites to expand screening (ASK) 
and monitoring (ASK the Experts): a rural primary 
care office (Durango, CO), a regional not-for profit 
healthcare system (Reno, NV), and a state-wide ac-
ademic health system (Arkansas Childrens Hospital). 
Since 2022, ASK the Experts has provided education, 
IA confirmation and metabolic monitoring support to 
patients and providers who have contacted the pro-
gram by website, e-mail or phone.
Results: All ASK expansion sites utilized an e-consent 
process. Implementation of screening required a va-
riety of methods including electronic medical record 
integration, home capillary kits, partnership with lo-
cal laboratories and onsite venipuncture screening. 

ASK the Experts confirmed positive IA status in 43 
individuals throughout the US who did not live in CO. 
Monitoring these patients for changes in metabolic 
status requires utilization of telehealth to train and 
work in tandem with patients’ local providers.
Conclusions:  Expansion of ASK in the US has in-
creased access to screening individuals for T1D. ASK 
the Experts ensures at-risk children are monitored 
effectively to reduce DKA risk. Successful implemen-
tation of screening and monitoring at a national lev-
el requires flexibility and adaptability based on the 
unique needs of each healthcare setting.

 
P-403    |    Impact of structured dietary and 
diabetes education program on glycemic control 
in individuals with type 1 diabetes: a retrospective 
analysis

S. Salis1, S. Syed1, N. Vora1

1Nurture Health Solutions, Dietetics and Diabetes 
Education, Mumbai, India

Introduction: As per the International Diabetes Fed-
eration Diabetes Atlas 2022 report, India has the 
highest prevalence of type 1 diabetes mellitus (T1D) in 
individuals under 20 years of age. Dietary guidance 
and diabetes education play a key role in improving 
glycemic control.
Objectives: The aim of our study was to retrospec-
tively analyze the impact of “Structured Dietary and 
Diabetes Education Program” on glycemic control in 
individuals with T1D consulting a health clinic in the 
city of Mumbai, India.
Methods:  The Structured Dietary and Diabetes Ed-
ucation Program comprised of anthropometric as-
sessment, a detailed guide on carbohydrate count-
ing and in-depth diabetes education to the family by 
a team of dietitian and certified diabetes educator. 
The three months program was divided into two 
phases: 
Phase I included dietary assessment and diabetes 
education, using tools such as carbohydrate count-
ing book and Nutrient Calculator app, followed by 
two weeks of daily rigorous follow-up on WhatsApp 
for real-time management of blood glucose levels. 
Phase II included fortnightly follow-up calls focusing 
on advanced carbohydrate counting, protein and fat 
counting, effect of exercise, intercurrent illnesses and 
other factors. Anthropometric measures and mark-
ers of glycemic control were compared at baseline 
and post-intervention at three months.
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Results: At baseline, the average fasting, post-pran-
dial and HbA1c levels were 206 ± 54 mg/dl, 253 ± 52 
mg/dl and 9.7 ± 2.2% respectively. At three months 
follow up, the average fasting, post-prandial and 
HbA1c levels were 132 ± 24 mg/dl, 167 ± 29 mg/dl and 
7.3 ± 0.9% respectively.
The mean reduction in fasting, post-prandial, and 
HbA1c levels were 74 ± 52 mg/dl, 85 ± 49 mg/dl, and 
2.3 ± 2.2 % respectively (p < 0.05).

Conclusions:  Structured Dietary and Diabetes Edu-
cation Program with real time intervention in the ini-
tial phase was found to be an effective strategy to 
achieve optimal glycemic control in individuals with 
T1D.

 
P-412    |    Shorter follow-up between diagnosis of 
type 1 diabetes (T1D) to next encounter associates 
with improved glycemic outcomes

R. McDonough1,2, S. Tsai1,2, M. Barnes1, 
C. Vandervelde1, P. Prahalad3, D. Maahs3, 
S. Patton4, M. Clements1,2

1Children’s Mercy - Kansas City, Kansas City, United 
States, 2University of Missouri - Kansas City, School 
of Medicine, Kansas City, United States, 3Stanford 
University, Palo Alto, United States, 4Nemours 
Children’s Health, Jacksonville, United States

Introduction: T1D diagnoses require intensive educa-
tion at new-onset to allow for safe care at home. Ed-
ucational content can be overwhelming for patient/
families, and should be delivered in small, digestible 
sections. Earlier support and education from the di-
abetes-care team is essential to improved outcomes 
in glycemia.
Objectives: To assess if shorter time between initial 
T1D diagnosis is associated with improved glycemic 
outcomes, as measured by A1c, at 1 year post diag-
nosis.
Methods: Youth, < 18 years old, newly diagnosed with 
T1D during the COVID-19 (3/17/2020 – 9/30/22), at a 
Pediatric Diabetes Center in Midwest USA engaged 
in the T1DX-QI Consortium were included. To reduce 
cognitive burden on new-onset patients/families, 
we deliver new-onset education in two separate 

sessions, delivered in the ambulatory or telehealth 
setting, approximately 3 weeks apart. Patients were 
categorized by CGM use, and elapsed days between 
T1D diagnosis and next educational session after 
new-onset.
Results:  With active QI initiatives aimed to improve 
clinical access throughout the study, the percentage 
of patients with > 28 days from initial diagnosis to 
first follow-up shortened over the observational pe-
riod. A1c at diagnosis was 11%, and 11.2% in the < 28 
days and > 28 day cohorts, respectively. 
A1c at 1 year, was lower, 7.4% vs 7.8%, in those who 
had a shorter time to first follow-up. CGM use, and 
shorter duration between diagnosis and first fol-
low-up/second educational class, are associated 
with lower A1c. Lowest A1c was noted in the CGM-us-
ing group with < 2 week between encounters.

Timeline/CGM Use

At  
Diagnosis

At 1 year post 
Dx

Avg A1c n Avg 
A1c n

2nd encounter less than 28 days 11.0% 62 7.4% 46

--Using CGM at 1 year post dx 10.9% 54 7.3% 44

--Not using CGM at 1 year post dx 11.5% 8 9.3% 2

2nd encounter more than 28 days 11.2% 366 7.8% 319

--Using CGM at 1 year post dx 11.1% 332 7.7% 292

--Not using CGM at 1 year post dx 11.7% 34 8.7% 27

Conclusions:  Education in the new onset period is 
critical to successful T1D management. Earlier fol-
low-up after T1D diagnosis is associated with lower 
A1c. Time from T1D diagnosis to next diabetes-re-
lated clinical encounter may have long-term impact 
on glycemic outcomes. Clinical teams may consider 
earlier scheduled follow-up after diagnosis and re-
fine educational materials to deliver content over 
this shorter timeframe.
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DIABETES COMPLICATIONS 

P-060    |    Pediatric diabetic ketoacidosis fluid 
composition and rate in care of type 1 diabetic 
patients

G. Hansen1, J. Langner1, M. Tarpley1, J. Burrows1, 
P. Pelish1, E. Kerns1

1University of Nebraska Medical Center, Omaha, 
United States

Introduction: Fluid resuscitation for diabetic ketoac-
idosis (DKA) has been a controversial topic, specifi-
cally fluid composition and administration rate.
Objectives:  Complications of DKA include hyper-
chloremia and acute kidney injury (AKI). 
The objective of this study was to evaluate the as-
sociation of decreasing sodium chloride (NaCl) com-
position in IV fluids on hyperchloremia and AKI.
Methods: In December 2020, our institution changed 
the base NaCl composition of standard DKA fluids 
from 0.9% to 0.675% with a recommended increase 
in resuscitation rates by 33%. A retrospective chart 
review analyzed patients >30kg admitted for DKA 
from January 2019-June 2022. 
The primary outcome was the rate (Cl >110) and se-
verity (peak serum Cl) of hyperchloremia. Secondary 
outcomes included rate of AKI, hospital length of stay 
(LOS) in hours, and duration of IV insulin drip in min-
utes. 
Outcomes were compared in the 18 months before 
(baseline) and after (intervention) the change using 
chi-squared tests (categorical) and Wilcoxson rank-
sum tests (continuous). 
To account for existing time trends, primary out-
comes were also analyzed using interrupted time 
series (ITS) models with quarterly intervals using R 
version 4.2.2.
Results: There were 345 patients, 183 within baseline 
(0.9% NaCl), 162 within intervention (0.675% NaCl). No 
differences in pH, bicarbonate, or GCS scores were 
noted between periods. 
No difference in crude rates of hyperchloremia be-
tween periods were observed (79% vs. 75%, p=0.52). 
ITS demonstrated a non-significant reversal of the 
baseline upward trend in rates and severity of hyper-
chloremia (Figure 1). 
Rates of AKI (16% vs. 11%, p=0.34), hospital LOS (51 
vs. 55, p=0.35), and insulin drip duration (825 vs. 852, 
p=0.67) were similar between periods.

Conclusions:  Decreasing NaCl concentrations from 
0.9% to 0.675% was not associated with a signifi-
cant reduction in hyperchloremia or AKI. The study is 
further limited by sample size and single institutional 
data.

 
P-064    |    A comprehensive observational study 
on diabetes ketoacidosis in a tertiary care centre – 
can free supply of insulin reduce the numbers

V. H.N1, R. Palany1, S. Kiran1

1IndiraGandhi Institute of Child Health, Pediatric 
Endocrinology, Bangalore, India

Introduction: Diabetic ketoacidosis (DKA) is an endo-
crine emergency with high morbidity and mortality in 
Type 1 Diabetes. Lack of awareness of the disease, 
low socioeconomic status, lack of free insulin supply 
are the main reasons for DKA and its poor outcome.
Objectives:  To determine the Demographic, clinical 
characteristics, risk factors and outcomes of DKA
Methods: This study was conducted in a tertiary care 
centre from South India between Feb 2021 to July 
2022. All kids with DKA were included, demographic 
details, history and examination findings were noted. 
Investigations were done at the time of admission 
and repeated whenever required. 
The duration of ICU Stay, insulin infusion, hospital 
stay, time for resolution of acidosis and outcome 
were noted.
Results: There were 48 children and DKA was more 
common in females (66.7%) and adolescents (47.9%) 
and also in newlsy diagnosed. The majority of them 
were from poor socio-economic background. In 
14 previously diagnosed patients, the mean dura-
tion was 3.8±0.2 years, with an average HbA1c of 
11.8±0.6%. 
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Among them 11 were buying insulin. 52.1% had ph < 
7.1, 62.5% had bicarbonate of 6.3±0.1mEq/L and cor-
rected sodium of 123±0.1mEq/L. 64.6% required a 
insulin infusion dose of 0.1U/kg/hr for a duration of 
30.2±0.6 hours, 4.2% required inotropes for 48 hours 
and 8.3% required. Mechanical ventilation for dura-
tion of 11.08±0.6 days. Average time for DKA resolu-
tion was 22.1±0.2 hours, with an ICU stay for 3.3±0.1 
days and hospital stay for 6.9±0.8 days. Mortaliy rate 
was 8.3%.
Conclusions: DKA was more prevalent in adolescent 
females of poor socioeconomic background and in 
newly diagnosed. Severe acidosis and hyponatre-
mia at presentation were the major risk factors for 
the mortality in our study.
Incidence of DKA was less in these children previous-
ly diagnosed and who were receiving free supply of 
insulin This is saving the life of many children from 
developing country. Efforts must be made from the 
government for sustained free insulin supply to all 
the sweet kids.

 
P-068    |    Prevalence of hypokalemia & its 
management in children with diabetic 
keto-acidosis at a tertiary care center in South 
India

S. Dokania1, J. Muralikrishnan1, N. Upadhya1, NK. Bhat1

1Aster CMI Hospital, Pediatric Endocrinology, 
Bengaluru, India

Introduction:  Hypokalemia is a known complication 
as insulin administration with acidosis correction 
drives potassium back into cells, thereby decreasing 
serum potassium levels, during diabetic keto-acido-
sis treatment.
Objectives: To determine the prevalence of hypoka-
lemia in children admitted with diabetic ketoacidosis 
over a period of one year.
Methods:   A retrospective chart review performed 
of all patients ≤18 years of age admitted with Type 
1 Diabetes with Diabetic keto-acidosis (DKA) (n=17) 
at Aster Hospitals, Bengaluru from 1st May 2022- 30th 
April 2023. Demographics characteristics , biochem-
ical alterations, treatment & complications during 
management of diabetic keto-acidosis were noted. 
ISPAD guidelines were followed for management of 
DKA.
Results: 17 DKA admissions were identified , amongst 
whom majority( 64.7% )were previously undiagnosed 
with Type 1 diabetes. There was a female prepon-

derance (52%) with median(IQR) age of presentation 
being 9 (7-12)years. The frequency of complications 
was as represented in Figure 1.

Figure 1. Bar chart showing complications during 
management of diabetic keto-acidosis (n=17).

It was noted that 13/17 children (76.4%) developed 
hypokalemia during treatment, out of which 3 had 
hypokalemia at admission itself. The median (IQR) 
value of serum potassium was 4.6meq/l (3.3-5.3) at 
admission which subsequently dropped to median 
(IQR) value of 3meq/l(2.8-3.17) during the course of 
treatment .Hypokalemia persisted even after correc-
tion of acidosis in 46% cases. 
All patients with hypokalemia were given additional 
potassium supplementation along with potassium 
replacement of 40mmol/l in intravenous fluids.
Conclusions:  This study concludes that hypokale-
mia was the most common complication observed 
during management of diabetic ketoacidosis. 
It highlights that despite adherence to ISPAD guide-
lines for potassium replacement, majority of children 
experienced hypokalemia, which persisted even af-
ter resolution of acidosis. 
This shows gaps in current guidelines regarding 
supplemental potassium therapy & management of 
persistent hypokalemia .
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P-138    |    Frequency of hypoglycemic coma in 
children with type 1 diabetes – three datasets of 
single centre observation over 25 years

B. Mianowska1, K. Olga1, K. Trzepińska1, J. Wykrota2, 
J. Chrzanowski2, W. Fendler2, I. Pietrzak1, 
A. Szadkowska1

1Medical University of Lodz, Dept. of Pediatrics, 
Diabetology, Endocrinology and Nephrology, Lodz, 
Poland, 2Medical University of Lodz, Department 
of Biostatistics and Translational Medicine, Lodz, 
Poland

Introduction:  Hypoglycemic coma (HC) is a signifi-
cant clinical outcome of type 1 diabetes (T1D) man-
agement and survey of HCs occurrence is a crucial 
element of glycemic control evaluation. HCs are de-
scribed as events associated with seizure or loss of 
consciousness requiring parenteral therapy and are 
a subgroup of severe hypoglycemia (i.e. of events as-
sociated with severe cognitive impairment requiring 
assistance by another person to administer oral or 
parenteral therapy).
Objectives:  The aim of this study was to asses the 
present frequency of HC and to compare it to two 
historical analyses performed in the same centre 
with the same methodology.
Methods: This questionnaire based study was con-
ducted April 2021-December 2021. Parents of pa-
tients aged 2-18.5 years answered questions re-
garding the occurrence of HC in their children over 
the previous 36 months. To compare the incidence 
currently and in the past, the confidence intervals for 
the Poisson distribution of the incidence rate of HC 
per 100 patients per year were compared.
Results: We included 303 patients (157 males) - me-
dian (Me [Q25-Q75]) age 12.8 years [9.8-15.2], T1D du-
ration 4.7 years [2.3-7.0], 36-months average HbA1c 
7.3% [6.7-8.1]; 289 (95%) were treated with insulin 
pumps, 255 (84%) used continuous glucose monitor-
ing. Over the analysed period 20 HC were reported 
(in 17 patients). The current incidence (2018-2021) 
was 2.61 episodes per 100 patients per year (2.2% 
of patients per year). Historical analyses revealed 
the following HC incidence: 1996-1999 - 14.2 per 100 
patients per year, 2011-2014 - 6.4 per 100 patients 
per year. Multiple comparisons showed that the in-
cidence of HC in the three periods were significantly 
different from each other: 2018-2021 (95% CV 0.016 
to 0.04) vs 2011-2014 (95% CV 0.046 to 0.088), p = 
0.0007; 2018-2021 vs 1996-1999 (95% CV 0.113 to 
0.177), p < 0.0001; 2011-2014 vs 1996-1999 p < 0.0001.

Conclusions: Hypoglycemic coma incidence signifi-
cantly decreased over the last 25 years which may 
be due to broader use diabetes technologies.

 
P-139    |    A retrospective study on diabetic 
ketoacidosis in children with newly diagnosed 
type 1 diabetes mellitus at kantha bopha children’s 
hospital phnom penh during 5 years from 1st 
January 2014 to 31st december 2018

P. Laing1, M. IV2

1University of Health Sciences, Medicine, Phnom 
Penh, Cambodia, 2Kantha Bopha Children’s Hospital 
Phnom Penh, KB II, Phnom Penh, Cambodia

Introduction: Diabetic ketoacidosis (DKA) is a poten-
tially severe and common condition in emergency 
rooms and pediatric intensive care units. It is one of 
the major complications in patients with type 1 dia-
betes mellitus (T1DM).
Objectives:  The study was taken place to describe 
the prevalence, clinical characteristics at presen-
tation, laboratory profiles, severity and outcome of 
treatment as well as mortality rate of DKA with newly 
diagnosed T1DM in children in Cambodia.
Methods:  It was a retrospective and descriptive 
study in 68 children presented as DKA with newly di-
agnosed T1DM treated at Kantha Bopha Children’s 
Hospital in Phnom Penh, Cambodia, from 1st January 
2014 to 31st December 2018.
Results:  Of 138 children presenting with new onset 
T1DM over the 5-year period, 68 cases had DKA of 
any severity (49.28 %) with the sex ratio (M:F) of 1:1.52 
and the mean age of 7.8 years old. Mostly, patients 
were from rural area (69.12 %). 
Dyspnea was complaint frequently (39.71 %). Among 
all chief complaints, there were 10.29 % of altered 
level of consciousness and 5.88 % of coma. 
The mean duration of the symptoms was 8.44 days, 
and of hospitalization was 24.56 days. Mean lev-
el of laboratory results were serum glucose (33.51 
mmol/L), HbA1C (12.93 %), pH (7.10), and HCO3 (7.45 
mmol/L). 
The severity was divided into three categories like 
mild, moderate and severe (22.06%, 32.35 %, and 
45.59 % respectively). 
During treatment, the mean time of DKA resolution 
was 21.09 hours and complications were hypoka-
lemia (29.41 %), and hypoglycemia (22.06 %). There 
were no reported cases of cerebral edema as well 
as mortality.
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Figure. Severity of acidosis.

Conclusions:  DKA at the time of T1DM diagnosis is 
accounted for almost half of all presented children 
and often severe. 
Children at admission mostly were from rural region 
and girls have high risk of DKA as well as those with 
the age of 10-15 years old. They had hypokalemia 
(29.41 %) and hypoglycemia (22.06 %) during the 
treatment, but no cases of cerebral edema or mor-
tality.

 
P-142    |    Refining prediction of risk for diabetic 
ketoacidosis: The RI-DKA v.1.2

D. Schwartz1, S. Lyons1, M. Erraguntla2, 
D. Buckingham3, M. Rittenhouse4, S. Dei-Tutu1, 
R. Butler4, R. Sonabend1, D. DeSalvo1

1Baylor College of Medicine, Pediatrics, Houston, 
United States, 2Texas A&M University, Industrial 
& Systems Engineering, College Station, United 
States, 3Nationwide Children’s Hospital, Department 
of Quality Improvement Services, Columbus, United 
States, 4Texas Children’s Hospital, Houston, United 
States

Introduction:  The Risk Index for Diabetic Ketoaci-
dosis (RI-DKA) is an automated, electronic medical 
record-based risk prediction algorithm designed to 
identify patients with established type 1 diabetes at 
increased risk for DKA. 
The current version of the index successfully catego-
rizes patients as low, medium, and high risk, but was 
found to miss a subset of patients who went on to 
experience subsequent DKA.
Objectives: The goal of the present work was to op-
timize the predictive performance of the RI-DKA in a 
new cohort of children with type 1 diabetes, to better 
identify patients in need of preventive care.

Methods:  Regression coefficients from the original 
validation data set were used to re-weight the pre-
dictors in the model (presence of DKA in the prior two 
years, most recent hemoglobin A1c [HbA1c], and in-
surance status [public versus private]). The revised 
scoring system was applied to retrospective data 
from 1827 children (age 0-18) with type 1 diabetes of 
>6 months duration seen at our institution between 
September 2019-September 2021, and tested using 
multivariable logistic regression. Positive likelihood 
ratios were then determined for each score and used 
to revise the risk categories.
Results: Reweighting the risk factors resulted in an in-
creased effect of HbA1c on risk categorization, shift-
ing 7% of patients (n=128) from medium to low risk, 
and 5% (n=91) from medium to high risk. Model per-
formance improved from an AUC of 0.797 to 0.810 (p. 
= 0.021). Exploratory analyses indicated that adding 
a fourth (very high) risk category might further im-
prove predictive performance.

Conclusions:  Refining the risk prediction algorithm 
resulted in significantly improved model perfor-
mance, largely by better accounting for the contribu-
tion of HbA1c to DKA risk. While the difference in per-
formance was small, it was clinically significant, as 
the difference translated into 91 additional patients 
being identified as high risk and in need of preven-
tive intervention.
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P-234    |    Diabetic ketoacidosis in a child with 
severe acute malnutrition in Ghana

E. Ameyaw1,2

1Komfo Anokye Teaching Hospital, Child Healtrh, 
Kumasi, Ghana, 2Kwame Nkrumah University of 
Science and Technology, Child Health, Kumasi, 
Ghana

Introduction: Acute severe malnutrition (SAM) among 
children is common in Ghana because of poverty 
and general food insecurity. Children with SAM, as a 
result of reductive adaptation rather develops hypo-
glycaemia. Diabetes, and hence DKA, in patients with 
SAM has not been described before in Ghana.
Objectives: To present a 6-year-old boy with severe 
acute malnutrition with diabetic ketoacidosis (DKA).
Methods: Case description of diabetic keoacidosis in 
a 6-year-old boy with sever acute malnutrition.
Results:  He was successfully managed. He is doing 
well and keeping to appointments.
Conclusions: It is important to do blood glucose in all 
children with acute diseases on admission including 
children with severe acute malnutrition.

 
P-236    |    Incidence of diabetic ketoacidosis in 
past 2 years among children and teens with type 1 
diabetes

M. Saiyed1, B. Saboo2, V. Vaidya3

1Diacare-diabetes care and hormone clinic, 
Diabetes, Ahmedabad, India, 2Diacare-Diabetes 
care and hormone clnc, Ahmedabad, India, 
3Diacare-diabetes care and hormone clinic, 
Ahmedabad, India

Introduction:  Diabetic ketoacidosis is the common 
presentation of people with type 1 diabetes that aris-
es due to insufficiency of insulin in the body.
Objectives: 
1.	 To calculate the incidence rate of diabetic keto-

acidosis among children and teens with type 1 di-
abetes

2.	 To rule out the reason for the occurrence of DKA
Methods:  Data was extracted retrospectively from 
the electronic database for the years 2022 and 2021. 
Inclusion criteria: Patients admitted to the hospital 
for treatment of diabetic ketoacidosis with symp-
toms like abdominal pain, and vomiting with or with-
out nausea. Exclusion: newly detected with diabetes 
& presented with DKA.

All patients admitted for the treatment were further 
given a structured questionnaire to rule out the rea-
son for the occurrence of DKA.
A physical examination was performed to check li-
pohypertrophy and insulin pens were checked for air 
bubbles and other technical issues.
Baseline charactetics:
Median Age (years) 15
Males (2022) 19 Females (2022) 16
Males (2021) 6 Females (2021) 6
No of patient visited the clinic: 102 (2022) 61 (2021)
Median weight (kgs) (2022,2021) 44, 48.2
Median height (cms) (2022,2021) 154, 150
Results: Key findings : 
•	 The prevalence is high among adolescents, and 

no gender disparities were seen.
•	 It commonly occurs during the initial years of di-

agnosis.
•	 Insulin omission either inadvertently or deliberate-

ly is the most common cause of DKA after improp-
er insulin techniques.

•	 In 2021 due to the COVID pandemic, the follow-up 
visits at the clinic were affected. This might have 
affected the incidence rate.

No of DKA incidence 35 12

Incidence rate (per 1000 population) 30.1 10.3

Median DOD (years) 3 7.5

Median HbA1c (%) 10.75 10

Acetone 10 (mild) 12 0

Acetone 11 to 50 (moderate) 15 6

Acetone >50 (severe) 9 6

Liphypertrophy (%), Missed insulin(%) 48.5,51.4 0,99.9

Conclusions:  Conclusion: DKA remains the signifi-
cant complication of T1D in children and teens at di-
agnosis and during the course of their life. This calls 
for educational and psychological interventions. It is 
important to ensure proper insulin injections are tak-
en by a responsible adult in the family.
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P-266    |    A comprehensive observational study on 
diabetes ketoacidosis in a tertiary care centre 

S. Kiran1, V.H Nagarajappa1, D. C R2, P. Raghupathy3

1Indira Gandhi Institute of child health, Pediatric 
Endocrinology, Bangalore, India, 2Indira Gandhi 
Institute of child health, Pediatric Meidcine, 
Bangalore, India, 3Sagar Hospitals, Pediatric 
Endocrinology, Bangalore, India

Introduction: Diabetic ketoacidosis (DKA) is an endo-
crine emergency with high morbidity and mortality in 
Type 1 Diabetes. Lack of awareness of the disease, 
low socioeconomic status, lack of free insulin supply 
are the main reasons for DKA and its poor outcome.
Objectives:  To determine the Demographic, clinical 
characteristics, risk factors and outcomes of DKA.
Methods:  This was a prospective observational 
study conducted in the Paediatric intensive care unit 
associated with a Paediatric Endocrinology depart-
ment in a tertiary care centre between Feb 2021 to 
July 2022. 
All children who were admitted to the intensive care 
unit with DKA were included, demographic details, 
history and examination findings were noted in a 
structured proforma. All the investigations were 
done at the time of admission and repeated when-
ever required. 
The duration of ICU Stay, insulin infusion, hospital 
stay, time for resolution of acidosis and outcome 
were noted down.
Results: There were 48 children and DKA was more 
common in females (66.7%) and adolescents (47.9%).
The majority of them were from poor socio-eco-
nomic background. DKA was more common in newly 
diagnosed type 1 diabetes, there were 14 diagnosed 
patients, the mean duration of diabetes was 3.8±0.2 
years, with an average HbA1c of 11.8±0.6%,on NPH 
and regular insulin. 
Nausea and vomiting was the most common symp-
tom.52.1% had ph < 7.1, 62.5% had bicarbonate of 
6.3±0.1mEq/L and corrected sodium of 123±0.1mEq/L. 
64.6% required a insulin infusion dose of 0.1U/kg/hr 
for a duration of 30.2±0.6 hours,4.2% required inotro-
pes for 48 hours and 8.3% required Mechanical ven-
tilation for duration of 11.08±0.6 days. 
Average time for DKA resolution was 22.1±0.2 hours, 
with an ICU stay for 3.3±0.1 days and hospital stay for 
6.9±0.8 days. Mortaliy rate was 8.3%
Conclusions: In our study DKA was more prevalent in 
adolescent females of poor socioeconomic back-
ground.It was more common in newly diagnosed.

Severe acidosis and hyponatremia at presentation 
were the major risk factors for the mortality in our 
study.

P-298    |    Be aware of early onset diabetes 
accompanied by hyperglycemic hyperosmolar 
state (HHS) In children and adolescents with 
progeria-like syndromes

C. Kuenle1, T. Wadien1, M. Holder1

1Klinikum Stuttgart, Olgahospital, Pediatric 
Endocrinology and Diabetology, Stuttgart, Germany

Introduction: HHS is a very rare complication of type 
2 diabetes in children and adolescents and is char-
acterized by extremely high blood glucose levels, a 
profound hyperosmolality and a distinct dehydra-
tion. HHS is more common in older people with type 
2 diabetes and is extremely uncommon at onset. 
There is a so-called relative insulin deficiency - the 
remaining endogenous insulin slows down lipolysis 
so that the children do not develop significant meta-
bolic acidosis.
Objectives:  Progeria-like syndromes are extremely 
rare genetic diseases of various etiologies that are 
characterized by premature aging. Little is known yet 
about metabolic complications, specifically type 2 
diabetes.
Methods:  We report on two boys with Cockayne 
and NAA10-related syndrome who presented with 
acute diabetes mellitus and severe HHS at the age 
of 7 and 15 years. Both of them had extremely high 
blood glucose levels at manifestation (925/1000 mg/
dl = 51,4/55,5 mmol/l), no or only mild ketoazidosis 
(pH 7,4/7,2), slightly elevated HbA1c (7,3/7,2% = 56/55 
mmol/mol) and very high initial serum osmolality (345 
mosm/kg). Both of them required intensive medical 
therapy with precise rehydration and very careful BG 
management because of a high insulin sensitivity.
Results: Due to the accelerated aging process in pro-
geria-like syndromes, diseases that normally occur 
later in life can appear much earlier. The underlying 
pathophysiological mechanisms are still unclear. It is 
discussed whether mechanisms that lead to prema-
ture aging also promote lipodystrophic syndromes, 
which in turn are frequently associated with meta-
bolic complications.
Conclusions: In children with progeria-like syndromes 
early and regular screening for diabetes mellitus is 
mandatory to avoid life threatening hyperglycemic 
hyperosmolar state at onset of diabetes.
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P-306    |    Penile gangrene: an unusual 
complication due to diabetic ketoacidosis

Y. Abdelmeguid1, S. Elwan1

1Faculty of Medicine, Alexandria University, Pediatric 
Endocrinology and Diabetology Unit, Department of 
Pediatrics, Alexandria, Egypt

Introduction: Penile gangrene is an uncommon uro-
logical finding due to its sufficient blood supply. It 
may be due to infectious, traumatic, or vascular 
causes. In patients with diabetes mellitus (DM), pe-
nile gangrene can result from progressive vaso-oc-
clusive changes with subsequent vascular athero-
sclerosis. Most of the reported cases are adults with 
type 2 DM and end-stage renal disease. Penile cal-
ciphylaxis due to vascular calcification is a well-es-
tablished cause in those patients. Management of 
penile gangrene is difficult and unclear, as there are 
limited number of cases reported.
Objectives: To our knowledge, only one 10-year-old 
boy with poorly-controlled type 1 diabetes (T1DM) 
and Fournier gangrene had been reported.
Methods:  We herein report a boy newly-diagnosed 
with T1DM, presenting with DKA and penile gangrene 
post-circumcision at Alexandria University Children’s 
Hospital (AUCH).
Results: A 3 9/12-year-old boy with no past medical 
history had circumcision. Following the procedure, 
he became feverish, and had penile edema. He was 
discharged home on antibiotics for 3 days with no 
improvement, so he was referred to AUCH. On exam-
ination, he was feverish, dehydrated, and shocked. 
His penis was edematous, inflammed, with black 
discoloration and gangrene at the tip of glans penis. 
His random blood sugar was >500 mg/dl, so we were 
notified. He had history of polyuria and polydipsia 
since 1 week, but the parents did not seek any med-
ical advice. He had extensive candidal diaper rash. 
Serum Creatinine was 0.76 mg/dl, BUN 6 mg/dl, and 
calcium profile was normal. He had metabolic acido-
sis (pH 7.1, HCO3 3.9), and he was polyuric, so he was 
diagnosed with DKA. His C-peptide was 0.32 ng/ml, 
& HbA1c 10.7%. He received shock therapy, followed 
by insulin infusion, intravenous fluids, antibiotics, and 
surgical debridement was done.
Conclusions:  This is the first case describing a boy 
presenting with DKA & penile gangrene simultane-
ously. More education is required for earlier detec-
tion of DM and preventing complications.

 

P-307    |    A rare but dreadful complication of 
diabetes mellitus

M. Riaz1, V.r. Rai2, M.N. Ibrahim1,3, H. Nand1

1National institute of child health, Peads Endocrine 
And Diabetes, Karachi, Pakistan, 2NICH, Peads 
Endocrine, Karachi, Pakistan, 3nich, Peads Endocrine, 
Karachi, Pakistan

Introduction:  Mucormycosis represents one of the 
most common invasive fungal infection in children, 
and recent studies have suggested a rising inci-
dence. It is an acute opportunistic infection caused 
by a saprophytic fungus that belongs to the class of 
phycomycetes. 
In most, predominantly aggressive and potentially 
fatal forms are Rhizopus, (predominant pathogen 
90% cases of rhinocerebral mucormycosis). 
Mortality associated with invasive mucormycosis is 
high (> 30–50%), with 90% mortality associated with 
disseminated disease.
Objectives:  To report one of the most fatal acute 
complication of diabetes mellitus and its over-
all management in a young girl from a developing 
country.
Methods: all clinical information history, examination, 
pictures, radiological and lab reports were kept con-
fidential and taken after the informed consent of the 
guardian and the patient herself.

Results: A young girl of 9 years known case of T1DM 
presented in ED WITH fever for 15 days, uncontrolled 
sugar for 10 days and swelling of the left eye for the 
last four days, purulent nasal discharge was also no-
ticed by her along with uncontrolled sugars at home, 
no significant history of other illnesses and surgeries 
in past. 
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Previously had been admitted as a case of diabetic 
ketoacidosis and been managed as such. Birth his-
tory was not significant and vaccinations done at 
proper time. consanguineous parents belong to low 
socioeconomic class with no family history of diabe-
tes .Her Height was143 cm ( +1.18 Z score) and Weight 
30 kg ( -0.08 Z score.
Nose showed a large necrotic lesion involving both 
nostrils and nasal septum.There was a marked swell-
ing over left eyelid with purulent discharge and pto-
sis. Other systemic examination was normal.
Conclusions:  Child was treated with medical treat-
ment with amphotericin B and surgical debridement 
in early phase of the disease. Diagnosis requires a 
high index of suspicion, evaluation with histopathol-
ogy, culture, and definitely, molecular identification

 
P-345    |    Cerebral small vessel disease in type 1 
diabetes during diabetic ketoacidosis

R. Matter1, E. Ismail2, N. Salah3, K. Ahmed4, 
S. Abdrabo3

1Randa Matter, Pediatrics, Cairo, Egypt, 2Ain Shams 
University, Clinical pathology, Cairo, Egypt, 3Ain 
Shams University, Pediatrics, Cairo, Egypt, 4Ain 
Shams University, Radiodiagnosis, Cairo, Egypt

Introduction:  Untreated cerebral hypoperfusion in 
DKA may lead to cerebral injury, arterial ischemic 
stroke, cerebral venous thrombosis, and hemorrhag-
ic stroke.
Objectives:  This study assessed the cerebral per-
fusion status among children and adolescents with 
DKA during DKA.
Methods: Forty children and adolescents with T1DM 
presenting with DKA were assessed for severity 
of DKA, diabetes-duration, insulin therapy, glycat-
ed-hemoglobin (HbA1c), and brain magnetic reso-
nance imaging (MRI) during and 2 weeks after the 
resolution of the DKA.
Results: The mean age of the children and adoles-
cents with T1DM presenting with DKA was 11.40 ± 2.82 
years; their median diabetes-duration was 3 years; 
their mean HbA1c was 13.54 ± 2%. 
There was significant decrease in apparent diffu-
sion coefficient (ADC) during DKA than after the 
resolution of DKA (P<0.001). In children and adoles-
cents with ischemic MRI changes during DKA, there 
was significant increase in severity of DKA (P=0.003), 
HbA1c (P=0.016). HbA1c was negatively correlated to 
ADC.

Conclusions:  A significant cerebral hypoperfusion 
occurs during the DKA which is correlated with the 
DKA severity.

 
P-393    |    Factors associated with diabetic 
ketoacidosis after type 1 diabetes diagnosis in 
pediatric patients in western Canada

K. Pabedinskas1, J.N Bone2, S. Amed1, D.A Fox1

1University of British Columbia, Department of 
Pediatrics, Vancouver, Canada, 2BC Children’s 
Hospital Research Institute, Research Informatics, 
Vancouver, Canada

Introduction: Diabetic ketoacidosis (DKA) is a pre-
ventable acute complication in type 1 diabetes (T1D).
Objectives: To determine what factors are associat-
ed with DKA admission in pediatric patients follow-
ing diagnosis of T1D.
Methods: All patients with preexisting T1D who were 
admitted with DKA to a tertiary care centre in west-
ern Canada between April 2002 to March 2019 were 
identified. DKA episodes were included if they oc-
curred >14 days after T1D diagnosis. Admission and 
T1D management information, patient demograph-
ics, medical comorbidities, and details about psy-
chosocial concerns were collected retrospectively 
from patient medical records. Data were summa-
rized using descriptive statistics.
Results:  144 patients had a total of 175 DKA admis-
sions. Median length of stay was 1 (IQR 1–2) day. Fif-
ty-three percent of patients were female and 37% 
had DKA at time of T1D diagnosis. Median age at ad-
mission was 13 (IQR 11–15) years, median hemoglobin 
A1C preceding admission was 9.6 (IQR 8.6–10.8) per-
cent, and median number of missed appointments in 
the two years preceding admission was 1 (IQR 0–2). 
Seventeen percent of patients were using insulin 
pumps at time of admission and median insulin dose 
was 1.26 (IQR 0.93–1.67) units/kilogram. 
Admissions were associated with psychiatric and 
neurodevelopmental comorbidities: 12% ADHD, 3% 
autism, 8% depression, 5% anxiety, and 2% eating 
disorders. 
Admissions were also associated with psychosocial 
concerns: 11% marijuana use, 17% alcohol use, 5% 
smoking, 21% family conflict, and 19% child protec-
tive services involvement.
Conclusions:  Pediatric patients in western Canada 
admitted with DKA following T1D diagnosis are older 
and have inadequate glycemic control. 
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Interestingly, they are engaging with the healthcare 
system, with few missed appointments. This sug-
gests that there is an opportunity to intervene. This 
study also identified what factors might be used to 
identify local high-risk patients to target preventa-
tive interventions.

 
P-061    |    The relationship between the severity 
of diabetic ketoacidosis at diagnosis and the 
development of thyroid autoimmunity in children 
with type 1 diabetes mellitus

E. Er1, A. Ata2

1University of Health Sciences, Tepecik Training 
and Research Hospital, Department of Pediatric 
Endocrinology, İzmir, Turkey, 2University of Health 
Sciences, Adana City Training and Research 
Hospital, Department of Pediatric Endocrinology, 
Adana, Turkey

Introduction:  Type 1 diabetes mellitus (T1D) is a 
chronic disease associated with the development 
of autoimmunity. The most common autoimmune 
disease among children with T1D is Hashimoto’s thy-
roiditis, with a prevalence ranging from 15% to 30%.
Objectives:  In this study, the relationship between 
the severity of acidosis at diagnosis and the risk of 
developing thyroid autoimmunity was investigated 
in children with type 1 diabetes.
Methods:  102 children (53 boys, 49 girls) who were 
followed up with the diagnosis of T1D and admitted 
to Adana City Training and Research Hospital Pe-
diatric Endocrinology Clinic between January 2011 
and December 2021 were included in this retrospec-
tive cross-sectional study. 
In addition to thyroid autoantibody positivity, thyroid 
ultrasound imaging (USG), biochemical analysis and 
demographic data were obtained from the files.
Results: The mean age of the children included in the 
study was 12.45±3.70 years, the mean age at diagno-
sis was 9.46±4.40 years, and the mean diabetes du-
ration was 2.98±2.59 years. The incidence of thyroid 
autoimmunity and Hashimoto’s thyroiditis proven by 
USG was 9.8%. 
Severe ketoacidosis (pH<7.10) was present in 23.5% 
of the children at the time of diagnosis. While the 
rate of thyroid autoimmunity was 20.8% in the group 
with severe acidosis at the time of diagnosis of dia-
betes, this rate was 6.4% in the group without severe 
acidosis, and this difference was statistically signifi-
cant (p:0.038). 

The relationship between severe ketoacidosis at 
the time of diagnosis and the development of thy-
roid autoimmunity was found to be significant. (odds 
ratio [OR], 3.84; 95% confidence interval [CI], 1.008-
14.650; p: 0.049). 
This association persisted after adjusting for gen-
der, age at diagnosis of diabetes, and duration of di-
abetes (OR: 6.43; 95% confidence interval [CI], 1.215-
34.075; p: 0.029).
Conclusions:  The relationship between the severity 
of ketoacidosis at the time of diagnosis and the de-
velopment of thyroid autoimmunity was found to be 
significant in children with T1D. 
The severity of ketoacidosis can be considered as a 
predictive factor for the development of multiple au-
toimmunity, especially Hashimoto’s thyroiditis, and 
this association may be due to the effect of acidosis 
on the immune system. 
There is a requirement for prospective studies with 
more patient participation, including other autoim-
mune diseases associated with T1D.

 
P-062    |    Effect of low and high glycemic index 
meal on postprandial glomerular hyperfiltration in 
adolescent type 1 diabetes

C. Damilano1, D. Zepeda-Orozco1, R. Hoffman1

1Nationwide Children’s Hospital/The Ohio State 
University, Pediatrics, Columbus, United States

Introduction:  Post-prandial glomerular hyperfiltra-
tion may play a role in the development of future dia-
betic neuropathy in adolescents with type 1 diabetes 
(T1D). Low glycemic index meals are associated with 
less post-prandial hyperglycemia.
Objectives: The goal of this study was to determine if 
low GI meals are associated with lower postprandial 
glomerular hyperfiltration in adolescent T1D.
Methods:  12 adolescents with type 1 diabetes were 
fed low and high GI breakfasts with identical car-
bohydrate amounts on 2 separate days in random 
order and effective glomerular filtration rate (GFR) 
was calculated from cystatin C measurements at 
baseline, and 30 min intervals through 120 min (GFR 
=70.69 x (cysC)-0.931. Subjects were given their usual 
premeal rapid acting insulin without correction for 
plasma glucose. If the fasting glucose was < 3.9 or 
>11.1 mmol/L the study was rescheduled.
Results: Baseline glucose was not different between 
the two sessions. Post-prandial glucose increase 
was significantly greater with the high GI meal 
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(p<0.001). GFR increased 30 min (p=0.013) after each 
meal and remained elevated for the rest of the study. 
Responses did not differ between high and low GI in-
dex meals.

Conclusions:  Glomerular filtration rate increases 
post-prandially in adolescents with type 1 diabetes. 
This increase does not differ between high and low 
GI meals in spite of the larger glucose increase with 
the high GI meal.

 
P-063    |    Nerve & muscle function assessment & 
Estimation of subclinical neuropathy prevalence 
in indian adolescents with type-1 diabetes: a case 
control study

S. Mondkar1, C. Oza1, A. Khadilkar1, S. Borse2, S. Bhor1, 
N. Dange1, S. Yewale1, K. Gondhalekar1, V. Khadilkar1

1Hirabai Cowasji Jehangir Medical Research 
Institute, Jehangir Hospital, Pediatric Endocrinology, 
Pune, India, 2Jehangir Hospital, Neurology, Pune, 
India

Introduction: Clinical screening for diabetic neurop-
athy diagnoses only the tip of the iceberg, not con-
sidering subclinical neuropathy whose progression 
can be halted if detected early.
Objectives:  Comparing nerve,muscle function in 
Type1 Diabetes(T1D) vs controls; assessing preva-
lence,determinants of subclinical neuropathy in Indi-
an adolescents with T1D.
Methods:  Case-Control study. Inclusion: T1D>2 yr 
(n=120). Controls (n=40): Age, sex-matched, healthy 
persons. Exclusion: Illness affecting nerve function.

Results:  Age: 15±3yr; diabetes duration: 7±3.5yr; 
HbA1c:10.2±2%. None had clinical neuropathy. 
Nerve conduction study (NCS) - latency significantly 
prolonged; action potential duration, conduction ve-
locity (NCV) lower in motor nerves; sensory nerve ac-
tion potential (SNAP) duration lower in T1D (p<0.05).
Jumping mechanography - Esslinger Fitness In-
dex (EFI) SDS, max.power/weight (Pmax-rel) lower 
(p<0.05)–impaired muscle function in T1D. 
T1D subclinical neuropathy prevalence - demye-
linating motor neuropathy: upper limbs (UL)-9.2%; 
lower limbs (LL)-22%. Demyelinating sensory neu-
ropathy: UL-55%; LL-6.4%. Axonal motor neuropa-
thy: UL-23%; LL-12.8%. Axonal sensory neuropathy: 
UL-13.8%; LL-8.3%. Highest proportion of abnormal 
motor NCV: peroneal nerve-5.5%; sensory NCV: me-
dian nerve-36%, compound muscle action potential 
(CMAP), SNAP amplitudes: median nerve-12.8%, 9.2%; 
motor, sensory latencies: tibial-8.3%, sural-4.6%.
Correlation: EFI SDS positively with motor NCV 
(r=0.4); HbA1c negatively with motor NCV (r=-0.3), 
SNAP amplitude(r=-0.3); muscle density positively 
with SNAP amplitude (r=0.4) (p<0.05).
Regression: High HbA1c–associated with neuropa-
thy. EFI SDS, Pmax-rel affected by HbA1c, longstand-
ing diabetes, albuminuria, dyslipidemia (p<0.05).
Conclusions: Muscle function, NCS-adversely affect-
ed in T1D. High subclinical neuropathy prevalence in 
adolescents with T1D; poor glycemic control being 
causative. Muscle function-affected by glycemic 
control, duration, albuminuria, dyslipidemia, but not 
neuropathy, suggesting primary muscle involvement 
in T1D & not secondary to subclinical neuropathy.
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P-065    |    Macrovascular changes in children with 
well-regulated type 1 diabetes and associations to 
glycemic control

E. Bergdahl1, L. Göransson2, F. Sundberg3, 
G. Forsander3, F. Dangardt4

1Institute of Medicine, the Shalgrenska Academy, 
University of Gothenburg, Department of 
Molecular and Clinical Medicine, Gothenburg, 
Sweden, 2The Queen Silvia Children’s Hospital, 
the Sahlgrenska University Hospital, Department 
of Pediatric Cardiology, Gothenburg, Sweden, 
3Institute of Clinical Sciences, the Sahlgrenska 
Academy, University of Gothenburg, Department 
of Pediatrics, Gothenburg, Sweden, 4Institute of 
Medicine, the Sahlgrenska Academy, University of 
Gothenburg, Department of Molecular and Clinical 
Medicine, Gothenburg, Sweden

Introduction: Cardiovascular complication develop-
ment starts early in T1D.
Objectives: By using novel, highly sensitive methods, 
determinants for early cardiovascular changes in 
children with T1D were explored.
Methods:  We included 50 children (6-15, 99yr) with 
T1D duration of ≥5 years (HbA1c 46.5 (36.0, 61.0) 
mmol/mol) and 41 healthy controls. 
Morphological, functional and biochemical cardio-
vascular assessments were performed, including ul-
tra-high frequency ultrasound separately visualizing 
the layers of the arterial wall, aortic pulse wave ve-
locity, office- and ambulatory blood pressure, longi-
tudinal HbA1c and CGM metrics.
Results: An 11% increased radial intima thickness (IT), 
10% increased dorsal pedal (DP) IT, 16% increased 
DP media thickness (MT), and 14 % increased DP inti-
ma- medica thickness (IMT) (p=0.002 and p=0.003-
0.008, respectively) was seen in the children with 
T1D, compared to healthy controls. 
Boys with T1D showed a 16% increase in both DP IT 
and DP IMT (p=0.008 and p=0.042, respectively), 
and girls with T1D showed a borderline significant 
12% increased DP IMT 12% (p=0.07) compared to 
healthy controls.
Children with T1D showed associations between 
carotid IT and HbA1c, time in range (TIR), time in 
target (TIT) and glucose variability (SD) (HbA1c: r = 
0.34, p=0.033, TIR: r= -0.47 p= 0.014, TIT: r= -0.64 
p<0.001 and SD: r=0.40 p=0.004, respectively), and 
between carotid intima/diameter ratio, HbA1c and 
TIT (HbA1c: r= 0.37 p=0.019, TIT: r= -0.49 p=0.009, 
respectively). 

We also found correlations between blood pressure 
and several gluco-metrics (r=0.36-0.52 p=0.002-
0.045, and r=-0.53--0.42, p=0.002-0.017, respec-
tively).
Conclusions: Children with well-regulated T1D show 
signs of early morphological changes in both inti-
ma and media in the examined peripheral arteries. 
Associations between carotid IT and several of the 
clinically used gluco-metrics supports the theory of 
vascular glucotoxicity in T1D, further emphasizing 
that striving for normoglycemia is essential.

 
P-066    |    Association of chemokine network 
profile with albumin excretion in children with type 
1 diabetes

A. Spehar Uroic1, M. Filipovic2,3, N. Krnic4,5, A. Sucur2,3, 
D. Grcevic2,3

1Children’s Hospital Zagreb, Pediatric Clinic, Zagreb, 
Croatia, 2Univeristy of Zagreb, School of Medicine, 
Department of Physiology and Immunology, Zagreb, 
Croatia, 3Croatian Institute for Brain Research, 
Laboratory for Molecular Immunology, Zagreb, 
Croatia, 4Univeristy of Zagreb, School of Medicine, 
Department of Pediatrics, Zagreb, Croatia, 
5University Hospital Center Zagreb, Department of 
Pediatrics, Zagreb, Croatia

Introduction:  There is growing evidence that low-
grade inflammation may mediate endothelial dam-
age, the first step in developing diabetic complica-
tions.
Objectives:  Aim was to investigate associations of 
albumin excretion with inflammatory markers and 
chemokine networks in Type 1 diabetic children 
(T1DC).
Methods: 29 healthy controls (HC), (14 M, age 15.46+/-
1.51 years) and 31 T1DC (19 M, age 15,55+/-1,61 years), 
mean disease duration of 10 years, were included. 
Albumin excretion was reported as the mean of al-
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bumin to creatinine ratio (ACR) from two first-morn-
ing urine samples. Expression of CCR2, CCR4, 
CXCR3, and CXCR4 receptors on peripheral blood 
mononuclear cells was determined using flow cy-
tometry. Chemokines CCL2, CCL5, and CXCL10 were 
analyzed by BioLegend LEGENDplex™ and CXCL12 
by ELISA.
Results:  There was no difference in ACR in HC and 
T1DC (0.2 mg/mmol (IQR 0.0 – 0.4) v.s. 0.2 mg/mmol 
(IQR 0.0-0.4), p=0.71). T1DC had a higher CRP level 
(0.5 mg/L (IQR 0.1 - 1.0) v.s. 0.1 mg/L (IQR 0.1 – 0.5) in 
HC, p=0.01). 
In HC, ACR positively correlated with CXCL10 and 
inversely with CCL5, but in T1DC positive correlation 
with CXCL12 was found. 
In HC, we found positive correlations of ACR with 
all CCR2-expressing subsets, while T1DC showed 
inverse correlations of ACR with CCR2-expressing 
monocytes and B-cells and with CXCR4-expressing 
T-cells.
Conclusions:  We found higher CRP levels in T1DC 
and different associations of ACR with chemokines 
and chemokine receptors in each group. In T1DC 
there was a positive association of ACR with CXCL12, 
a chemokine involved in angiogenesis, while asso-
ciations of ACR with chemokine receptors, namely 
CCR2 were opposite when compared to HC. 
Results suggest a higher inflammatory state and 
altered regulation of the chemokine network in T1D 
patients and the potential role of the CCR2 receptor 
as well as the CXCR4/CCL12 complex in evolving al-
buminuria.

P-067    |    Screening for diabetic neuropathy 
among children, adolescents and young adults with 
T1DM in a referral hospital, Yaounde, Cameroon

C. Njiandock Fomenky1, A. Bodieu Chetcha2,3, 
M. Mengnjo4, M. Dehayem2,5, J.-C. Mbanya2,5

1Faculty of Health Sciences, Department of 
Pediatrics, University of Bamenda, Bamenda, 
Cameroon, 2National Obesity Centre and 
Endocrinology and Metabolic Diseases Unit, 
Yaoundé Central Hospital, Yaoundé, Cameroon, 
3Higher Institute of Medical Technology, Yaoundé, 
Cameroon, 4Neurology Unit, Yaoundé Central 
Hospital, Yaoundé, Cameroon, 5Department of 
Internal Medicine and Specialities, Faculty of 
Medicine and Biomedical Sciences, University of 
Yaoundé 1, Yaoundé, Cameroon

Introduction:  Diabetic neuropathy (DN) is a micro-
vascular complication of type 1 Diabetes mellitus 
(T1DM), often coupled with significant disability, poor 
health-related quality of life, posing a huge econom-
ic burden.
Objectives:  We aimed to identify factors affecting 
DN in children, adolescents and young adults.
Methods: We carried out a cross-sectional study of 
66 participants with T1DM followed up at the Nation-
al Obesity Centre of the Yaoundé Central Hospital, 
Cameroon. Neuropathy was screened using two val-
idated screening tests: Douleur Neuropathique (DN4) 
and The Michigan Neuropathy Screening Instrument 
(MNSI).
Results:  Mean age of participants was 20.3 ± 5.2 
years and duration of T1DM was 5.7 ± 4.9 years. Nine-
ty three percent were not compliant to treatment 
with a mean HbA1c of 8.2 ± 1.8. A total of 39.4% par-
ticipants had neuropathy on both the DN4 and the 
MNSI, meanwhile, 16.7% (11 out of 66) had abnormal 
scores on the MNSI physical examination (CI=95%). 
A duration of T1DM between 5-6 years was signifi-
cantly associated with the presence of neuropathies 
(p value = 0.005).
Conclusions:  Screening for DN in children, adoles-
cents and young adults should be done within the 
first 5 years of diagnosis of T1DM, and emphasis 
should be made on compliance.
Key Words: Type 1 diabetes mellitus, Diabetic neu-
ropathy, HbA1c level
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P-137    |    Prevalence of sleep disorders in children 
and adolescents with type 1 diabetes and its 
relation to glycemic control: a single center study

H. Fawzy1, M. Elziny2, H. Aboelenin2, W. Laymoun2

1Mansoura Faculty of Medicine, Pediatrics, Mansoura, 
Egypt, 2Mansoura Faculty of Medicine, Pediatric 
endocrinology and diabetes, Mansoura, Egypt

Introduction:  Poor sleep quality has been linked to 
insulin resistance and impaired glucose metabo-
lism, but little is known about sleep and type 1 dia-
betes (T1D). People with T1D experience higher rates 
of sleep disturbances than people without diabetes, 
and these disturbances have negative implications 
on glycemic control, as well as psychosocial and 
cognitive outcomes.
Objectives: To study the prevalence of sleep disor-
ders and sleep characteristics in children and ado-
lescents with T1D and the possible association be-
tween sleep disturbances and HbA1c.
Methods:  A case control questionnaire study that 
was conducted on 189 cases and 106 age and sex 
matched controls. The sleep was evaluated by us-
ing Sleep Disturbance Scale for Children (SDSC) in 
children 6–12 years old and Adolescent Sleep-Wake 
Scale (ASWS), total nocturnal sleep duration, sleep 
disordered breathing, daytime sleepiness scores in 
adolescents 12–18 years old.
Results:  The study showed higher prevalence of 
sleep disorders in T1D group in comparison to con-
trols (57.1% vs 11.3%; p <0.001). T1D group showed a 
statistically higher prevalence of daytime sleepiness 
versus control group (18.5 % vs. 8%, p=0.04). 
Multivariate analysis showed that younger age and 
higher HbA1c are significant independent predictors 
of sleep disorders in T1D cohort (OR= 3.5 (1.01-12.4); 
p=0.048, 1.7 (1.4-2.1); p <0.001, respectively). 
There was a significant negative correlation between 
duration of sleep and HbA1c (r= -0.54; P <0.001). Me-
dian HbA1c % was higher in T1D with sleep disorders 
as compared to T1D subjects without sleep disor-
ders (10.2% (8.9% – 11.5%) vs. 7.6% (6.9% – 9.2%), P= 
0.001). 3.7% of T1D cohort with good glycemic con-
trol (HbA1c ≤7%) had sleep disturbance, while 96.3% 
of T1D cohort with average glycemic control (HbA1c 
>7%) had sleep disturbance, ( p value < 0.001).
Conclusions:  Young people living with T1D have a 
higher prevalence of sleep disorders as compared 
with healthy controls. Glycemic control is significant-
ly affected by the presence of sleep disorders and 
vice versa.

P-140    |    Assessment of the oxidative and 
antioxidative status in children with type 1 diabetes

S. Seget1, A. Chobot2, E. Rusak1, H. Kamińska1, 
A. Jura-Półtorak3, A. Szeremeta3, A. Bielawska1, 
P. Choręza4, Z. Czuba5, K. Komosińska-Vassev3, 
P. Jarosz-Chobot1

1Medical University of Silesia, Department of 
Children’s Diabetology, Katowice, Poland, 2University 
of Opole, Institute of Medical Sciences, Department 
of Pediatrics, Opole, Poland, 3Medical University 
of Silesia, Department of Clinical Chemistry and 
Laboratory Diagnostics, Faculty of Pharmaceutical 
Sciences in Sosnowiec, Sosnowiec, Poland, 4Medical 
University of Silesia, Department of Statistics, 
Faculty of Pharmaceutical Sciences in Sosnowiec, 
Sosnowiec, Poland, 5Medical University of Silesia, 
Department of Microbiology and Immunology, 
Faculty of Medical Sciences in Zabrze, Zabrze, 
Poland

Introduction:  Hyperglycemia is associated with in-
creased production of free radicals and increased 
oxidative stress. Scientific evidence indicates that 
oxidative stress is the common denominator for the 
major pathways involved in the development and 
progression of the micro- and macrovascular com-
plications of diabetes.
Objectives: The aim of the study was to assess the 
oxidative/antioxidative status in children with type 1 
diabetes (T1D).
Methods:  90 children (47 boys), with T1D (for 6.23 ± 
3.97 years), aged 13.07±3.12 years were enrolled in 
this study. The serum total oxidative status/capacity 
(TOS/TOC) and total antioxidative status/capacity 
(TAS/TAC) was assessed using the fotometric im-
munodiagnostic sets for PerOx (TOS/TOC) and Im-
AnOx (TAS/TAC) (both Bensheim, Germany). 
TOS/TOC and TAS/TAC associations with HbA1c 
and continuous glucose metrics from the past 14 
days were analyzed.
Results:  The TOS/TOC in children with T1D was 
938.99±563.46 µmol/l indicating a high level of oxi-
dative stress in 91% of the studied individuals. 
Interestingly, intensified oxidative stress developed 
despite patients exhibiting a high antioxidative po-
tential, as indicated by their serum levels of TAS/
TAC. 
Moreover, there was a week negative correlation 
between TOS/TOC and the duration of T1D (r=-0.25, 
p<0.05). The tendency towards a positive associa-
tion of TOS/TOC with BMI centile and total daily in-
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sulin dose (TDI) did not reach statistical significance 
(r=0.065 and r=0.053, p<0.1 for both). Neither TOS/
TOC nor TAS/TAC were related to the average sen-
sor glycemia (Avg SG), coefficient of variation (CV), 
glucose management index (GMI) or glycosylated 
hemoglobin A1c (HbA1c).

Age [years] 13.07 ± 3.12

Male [n,%] 47, 52 %

Duration of T1D [years] 6.23 ±3.97

Avg SG [mg/dl] 151.85±28.01

CV [%] 35.63±9.44

GMI [%] 6.95±0.66

HbA1c [%] 7.56±1.28

TDI [u/kg] 0.62±0.28

TAS/TAC (µmol/l) 321.04±42.61

TOS/TOC (µmol/l) 938.99±563.46

Conclusions: In children with T1D we observed higher 
than reference total oxidative stress that decreased 
with disease duration. However, we did not found 
any significant associations between the increased 
oxidative stress and glycemic metrics in the studied 
population.

 
P-141    |    Bone health and the gut microbiome in 
youth with type 1 diabetes (T1D)

A. Neyman1, H.M Ismail1, E. Imel1, S. Warden1, G. Peng1, 
L.A DiMeglio1

1Indiana University School of Medicine, Indianapolis, 
United States

Introduction:  People with T1D have increased bone 
fracture risk compared to those without T1D. Micro-
biome differences exist between persons with and 
without T1D. Relationships between bone health and 
gut microbiome in T1D are largely unexplored.
Objectives: We hypothesized that youth at risk of, or 
with, T1D would have lower measures of bone health 
(HRpQCT and DXA) than healthy controls (HCs) along 
with microbiome and glycemic differences.
Methods: Youth with preclinical (PC), new onset (NO), 
and long standing (LS) T1D and HCs had assess-
ments of bone health, serum, stool microbiome, and 
glycemic measures (Hba1c, CGM). 
A permutation test with pseudo-F ratios was used 
to test β-diversity and a one-way ANOVA and Pear-
son’s Chi-squared to test differences among groups.

Results:  Mean age±SD and sex was: PC 12.2±0.1yrs, 
100%M, n=2; NO 14.5±1.6, 57.1%M, n=7; LS 14.2±2.2, 
17%M, n=6; and HC13.7±1.1, 86%M, n=7. 
There were no differences between groups in 
HRpQCT or DXA. More youth reported fractures in 
the NO (3,43%) and LS (4,67%) compared to none in 
the PC or HC groups (p=0.046 between LS and HC). 
NO (27.8ng/mL±7.5) and LS (24.3±5.6) had lower 25-
OH vitamin D levels than the HC (38.4±7.5) and PC 
groups (40.30±3.7) (p=0.0043 between groups). 
HbA1C (p=0.01), CGM Time> 250 (p=0.0012), >180 
(0=0.0039), and TIR 70-180 (p = 0.00019) were also 
different between groups, with highest HbA1C and 
hyperglycemic metrics in the LS group (mean Hba1c 
5.1% in PC, 6.9% NO and 9.2% LS). 
Bacterial community analysis using 16S rRNA 
showed no differences in within sample (α) diversity; 
there were differences in between sample (β) diver-
sity by group (p=0.042). 
There was a higher relative abundance of Prevotella 
in HC and PC, and higher Bacteroides in NO and LS 
groups (Figure).

Figure. Top 10 Genius Relative Abundances between 
the 4 groups. The healthy control and preclinical 
groups had a higher relative abundance of Prevotella 
and the new onset and long standing groups had a 
higher relative abundance of Bacteroides.

Conclusions: Results show modest differences in mi-
crobiome studies and no differences in bone mea-
sures. Further work is needed in understanding de-
terminants of bone health in T1D, and microbiome 
relationships for potential interventions.
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Introduction:  Children with T1D have an increased 
risk of autonomic neuropathy and subclinical signs 
of autonomic dysfunction may be detected already 
in childhood. Measurement of cardiac spontaneous 
baroreflex sensitivity (BRS) is a highly sensitive meth-
od which enables detection of subclinical signs of 
autonomic dysfunction even in children.
Objectives: Using measurements of cardiac BRS, we 
aimed to examine the autonomic regulation of the 
heart in children with T1D, the development of auto-
nomic dysfunction in T1D and its associated factors.
Methods: Fifty children (6-15.99yo) with a T1D-dura-
tion of ≥ 5 years and 41matched healthy controls were 
included. We measured cardiac BRS at baseline and 
in 25 of the children with T1D at 2-year follow-up. 
Biochemistry, longitudinal HbA1c, gluco-metrics and 
blood pressure z-score were also analyzed.
Results:  The children with T1D showed a median 
HbA1c of 46.5 (36.0 - 61.0) mmol/mol and a median 
time in range (TIR) of 63% (40 - 81). The children with 
T1D had an 18% higher DBP z-score, as compared 
to healthy controls. We found no difference in auto-
nomic function at rest measured as BRS, QT-vari-
ability Index (QTVI) or heart rate variability (HRV) be-
tween children with T1D and healthy controls, nor did 
we see any differences when analysing the female 
and male groups separately. The autonomic func-
tion did not change over time in the T1D group. As-
sociations between longitudinal HbA1c and QTVI as 
well as T1D-duration and QTVI were seen (r=-0.376 
p=0.017 and r=-0.447 p=0.004, respectively).
Conclusions:  No signs of autonomic dysfunction 
were found in these children with well-regulated T1D 
when using highly sensitive methods for examina-
tion. This is a promising finding, indicating that ap-
propriate glycemic control is beneficial for prevent-
ing autonomic dysfunction.

 
P-144    |    A retrospective audit of the management 
of children and young people with type 2 diabetes 
informing the development of a dedicated service

M. Tavender1, N. Htun Kyi1, S. McIntyre1, A. Pigott1, 
G. Williams1

1Cardiff and Vale University Health Board, Cardiff, 
United Kingdom

Introduction: Type 2 diabetes mellitus (T2DM) dura-
tion positively correlates with complication risk. Thus, 
early diagnosis, structured education, risk factor 
modification and complication screening are vital 
for children and young people (CYP) with T2DM.
Objectives:  This audit reviews current practice to 
inform the development of a dedicated service for 
CYP with T2DM.
Methods:  Retrospective data was collected from 15 
CYP with T2DM managed in the Cardiff and Vale 
University Health Board (CAVUHB) from 2020-2023. 
Data included patient demographics, BMI, HbA1c, 
medications and screening for non-alcoholic fatty 
liver disease (NAFLD), hypertension (HTN), microal-
buminuria, diabetic retinopathy (DR) and sleep ap-
noea.
Results:  The mean age at diagnosis was 13 years 
and the average HbA1c was 64.6mmol/mol (lower 
than UK average HbA1c 70mmol/mol). Recent mean 
HbA1c decreased to 50.77 mmol/mol (median dura-
tion since diagnosis 3.5 years). 67% of patients were 
female and 60% of patients had a first degree rela-
tive with T2DM. 
All were ‘overweight’ or ‘obese’ with average BMI 
SDS 2.89. 44% of CYP gained weight in the 12 months 
post diagnosis but recent BMI SDS reduced to 2.62. 
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Although CYP had annual HTN screening, this was 
not done at every review. At diagnosis, 27% were 
screened for NAFLD, 93% for microalbuminuria, 27% 
were reviewed annually for DR and 57% were verbal-
ly screened for sleep apnoea.
Conclusions:  Risk factors for T2DM include fe-
male sex, family history and ethnicity. Complication 
screening rates at CAVUHB are higher than UK aver-
ages (National Paediatric Audit) but will be improved 
further by a recently developed screening checklist. 
A pathway for CYP with T2DM in Wales is being de-
veloped through the CYP Wales Diabetes Network 
including a structured education programme. CYP 
newly diagnosed in CAVUHB receive a leaflet de-
signed for CYP with T2DM, and are invited to group 
education sessions. Gathering feedback from fam-
ilies and CYP will further inform the evolution of this 
dedicated service.

 
P-145    |    Factors affecting impaired hypoglycemia 
awareness in children and adolescents with type 1 
diabetes

R. Matter1, Y. Elhenawy1, M. Wahba1

1Ain Shams University, Pediatrics, Cairo, Egypt

Introduction: Hypoglycemia is more frequent among 
the young explaining the higher frequency of im-
paired awareness of hypoglycemia (IAH) among 
children and adolescents.
Objectives: The aim of the current study was to as-
sess the frequency of IAH among an Egyptian co-
hort of children and adolescents with type 1 diabetes 
and identify the possible associations with impaired 
awareness of hypoglycemia.
Methods: A cross-sectional study recruiting 100 pa-
tients with type 1 diabetes for at least 6 months du-
ration and aged less than 18 years old recruited from 
the Pediatric and Adolescent Diabetes Unit (PADU). 
Patients with other form of diabetes, cardiac dis-
ease, thyroid disease, anemia , other chronic disease 
, patients with intellectual disabilities or patients tak-
ing any medications were excluded from the study. 
The Gold and Clarke questionnaires were used to 
assess hypoglycemia awareness among the studied 
cohort.
Results: Among the studied cohort, 42% showed IAH 
using the Clarke’s and Gold’s Questionnaires. There 
was significant increase in Total daily dose of insu-
lin in patients with impaired awareness ( P =0.012). 
There was significant increase in hypoglycemia 

manifestations in the aware group ( p=0.0001), sig-
nificant increase in SMBG in the aware group (p= 
0.0001 )which mean that increasing SMBG frequen-
cy was associated with increased awareness. 
There was significant increase in AST, S.creatinine, 
LDL cholesterol, total cholesterol and random blood 
glucose in patients with impaired awareness (P= 
0.0001. 0.014, 0.003, 0.001 and 0.005 respectively).
No significant difference between both groups ac-
cording to Hemoglobin A1c, ALT, HDL cholesterol, 
Triglycerides, micro-albuminuria and fasting blood 
glucose.
Conclusions:  Impaired awareness of hypoglycemia 
is reported in 42% of studied participants. Further 
study of frequency of autonomic neuropathy in this 
group is warranted.

 
P-146    |    Altered body composition and bone 
mineral density in young individuals with 
long-duration (10 years) type 1 diabetes
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Gothenburg, Sweden, 4Linköping University, 
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Introduction: Type 1 diabetes (T1D) is associated with 
multiple complications including increased fracture 
risk.
Objectives:  To investigate if adolescents with 
long-duration T1D have altered body composition 
and bone mineral density compared to healthy con-
trols.
Methods: Fifty Swedish adolescents with T1D dura-
tion of at least 8 years aged 15.0-17.9 years and 50 
controls on group level matched by age, sex and 
geographical area were included. Body composi-
tion and bone density was assessed by dual-energy 
X-ray absorptiometry. Clinical follow-up data were 
retrieved from the National Diabetes Registry. Sub-
jects with obesity, hypothyroidism and celiac dis-
ease were excluded.
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Results:  Age, weight, height and BMI did not differ 
between the cases and controls. Mean T1D duration 
was 10.6 ±2.1years. Mean HbA1c since T1D diagnosis 
was 56,5±6,3 mmol/mol (7,4%). Mean HbA1c at the 
age 0-8; 9-13,9 and 14-17,9 years was 57,7±7,9 (7,5%); 
55,7±6,9 (7,3%) and 58,8±9,0 mmol/mol (7,5%), re-
spectively. 
Adolescents with T1D had increased fat mass com-
pared to healthy controls 18,7± 9,6 kg versus 14,9± 
6,7 kg (p=0,03), but their lean mass did not differ 
43,6±11,6 kg versus 44,8±8,1 kg (p=0,52). 
Total body less head (TBLH) areal bone mineral den-
sity (aBMD), TBLH bone mineral content (BMC) and 
Z-score tended to be lower in cases compared to the 
controls. Lumbar spine (L1-L4) BMD, BMC, aBMD and 
Z-score did not differ between the cases and con-
trols. 
However, left femur aBMD was lower in cases 
compared to the controls 1,04±0,15 (g/cm2) versus 
1,13±0,15 (g/cm2) (p=0,014), as well as total left femur 
Z-score 0,0±1,14 versus 0,6±0,97 (p=0,008).
Conclusions:  Adolescents with long-duration T1D 
have altered body composition despite normal 
BMI. Bone mineralization is decreased in the femur 
but not in lumbar spine although metabolic control 
during the childhood and pubertal growth period 
was relatively good. 
Bone health is therefore important to monitor already 
during the adolescence to prevent the development 
of osteoporosis and bone fractures.

 
P-248    |    Fast recovery of glycogenic hepatopathy 
in a patient with poorly regulated type 1 diabetes
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Introduction: Glycogenic hepatopathy is a rare con-
dition and may occur in poorly controlled diabetes. It 
is part of Mauriac syndrome which is characterized 
by hepatomegaly, growth failure and delayed pu-
berty.
Objectives: The objective is to describe the follow-up 
of an adolescent patient with glycogenic hepatopa-
thy
Methods:  Laboratory investigations, ultrasound of 
the liver and genetic analysis were performed.

Results: A 16 year old boy was admitted to the hospi-
tal because of hepatomegaly since about 6 months 
and poorly controlled diabetes. He was known with 
type 1 diabetes since 14 years. 
The first 10 years he was treated with continuous in-
sulin infusion via a pump. He switched to 3-4 times 
daily insulin injections because of several episodes 
of diabetic ketoacidosis. He had a Freestyle Libre 
sensor. He displayed late puberty and poor growth. 
Target height was -0.6 SD. His height was 152 cm 
(-3.6 SD), BMI 16.5 kg/m2 (-1.8SD). Liver was palpable 
around 8 cm below the costal margin. Tanner stage 
was P3G3A1, testes volume 8 ml. HbA1c was 13.7% 
(126 mmol/mol), AST 457 U//l, ALT 280 U/l, gamma 
GT 377 U/l, all elevated. 
Additional workup for infectious, autoimmune and 
metabolic causes of hepatitis was negative. 
Ultrasound showed an enlarged liver of 24 cm length, 
without focal lesions, with a normal spleen. During 
admission the glucose regulation improved. After 3 
weeks liver enzymes had normalized and on physical 
examination the liver had clearly decreased in size 
to 3-4 cm under the ribs and to 1-2 cm after about 
12 weeks. 
After 2 months his HbA1c had decreased to 7.6 % (59 
mmol/mol), BMI had increased to 0 SD. The eye spe-
cialist did not observe retinopathy. Genetic analyses 
showed no mutations in genes related to metabolic 
diseases.
Conclusions: Glycogenic hepatopathy resolved with 
improvement of glucose regulation in several weeks 
in an adolescent patient with poorly controlled type 
1 diabetes.

 
P-250    |    Preliminary results of medium and 
long-term screening for microangiopathy in T1D 
followed in a pediatric setting

S. Benferhat1, M. Touhami2, K. Bouziane Nedjadi2

1HMRUO, Pediatric, Oran, Algeria, 2CHUO, Pediatric, 
Oran, Algeria

Introduction: T1D beginning at a younger age in chil-
dren is susceptible to chronic complications in pedi-
atric settings. In this work, we undertake the system-
atic screening of microangiopathy in T1D followed 
over the long term in older adolescents and young 
adults.
Objectives:  The aim of this work is the systematic 
screening of micro-angiopathy in T1D followed over 
the long term in older adolescents and young adults.
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Methods:  Single-center study in the oldest T1D pa-
tients followed by the same pediatric team, meeting 
a minimum age of 10 years and a seniority of 5 years. 
The same examiners perform ophthalmological and 
neurological examinations. The search for micro-al-
buminuria is done on morning urination. Glycemic 
balance is assessed by the average HbA1c of the last 
28 months
Results: Ninety-six DT1, including 61 girls, were select-
ed. Age at inclusion 21.69±3.88 years, onset of diabe-
tes 8.08±3.88 years, duration of T1D 13.58±4.22 years. 
Of average family socio-economic level, they are sin-
gle 88 times, students 48 times, employees 35 times 
and the rest unemployed. Their glycemic balance is 
7.89 ± 1.51%, median 7.60. Associated pathologies: 3 
hypothyroidisms, 2 celiac diseases and lymph node 
tuberculosis. Chronic complications screened: 8 ne-
phropathies including 7 at stage 3 and only one pro-
liferative retinopathy. 
The presence of nephropathy is strongly correlated 
with the age of onset 4.65±1.73 vs 8.37±3.90 years 
in its absence and with the duration of diabetes 
16.07±3.90 years vs 13.35±3.90 years, respectively 
(p<0.001). 
No difference is observed on the other variables, 
in particular the glycemic balance of the last 28 
months, the current age and the sex.
Conclusions: The main chronic complication remains 
nephropathy in relation to the age of onset and the 
duration of diabetes. These results further encour-
age delaying the precocity of onset of T1D as much 
as possible by acting on modifiable factors such as 
obesity, which is known to be accelerating, and in-
tensifying insulin therapy as closely as possible in the 
youngest T1D.

 
P-293    |    Mental health disorders as 
complications of type 1 diabetes

E.M. Akers1, J. Allan2,3, D. Lee-Akers4
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Introduction:  Common mental health conditions 
such as depression, anxiety, post traumatic stress 
disorder and eating disorders are frequently report-
ed in research conducted in those living with Type 

1 Diabetes (T1D) & Latent Autoimmune Diabetes in 
Adults (LADA). Rates of these conditions are compa-
rable to, if not greater than, those seen for physical 
complications such as nephropathy and peripheral 
neuropathy. Screening for mental health conditions 
however, is not a part of regular diabetes care in 
some health systems and directional relationships 
remain poorly understood.
Objectives: To explore the nature of the relationship 
between Type 1 Diabetes and common comorbid 
mental health conditions and suggest a framework 
to account for the higher risk of the conditions devel-
oping in this population.
Methods: Exploratory review of literature on: 
1. The physiology impacted by autoimmune diabetes 
(T1D and LADA); 
2. The impacted physiology’s relationship, if any, to 
depression, anxiety, eating disorders and PTSD; 
3. The increased risk of depression, anxiety, eating 
disorders and PTSD from living with chronic illness.
Results:  Studies report that rates of depression, 
anxiety and eating disorders occur at higher rates 
in youth with T1D when compared to same aged 
control groups without diabetes. The disruption to 
the metabolic system in autoimmune diabetes may 
be causative for the higher risk of depression, anx-
iety, eating disorders and PTSD. The dysregulation 
of certain hormones and neurotransmitters which 
results from T1D and LADA have been indicated in 
the development of mental health issues commonly 
seen in this demographic.
Conclusions:  Current research suggests that men-
tal health screening can improve parent-child col-
laboration on diabetes tasks. Healthcare providers 
should consider a mental health disorder as a valid 
and common complication of diabetes rather than a 
co-occurring disease. As such screening for mental 
health conditions should be implemented with equal 
importance to screening for other complications.

 
P-294    |    Prevalence of diabetic nephropathy 
in Indian children with type 1 diabetes

C. Oza1, A. Khadilkar1, V. Khadilkar1

1HCJMRI, Pune, India

Introduction: Diabetic nephropathy (DN) is a known 
complication of type 1 diabetes (T1D) and are at an 
increased risk of developing end stage renal dis-
ease. The present study aimed to determine the 
prevalence of DN in Indian children and youth with 
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type 1 diabetes (T1D). It also explores the predictors 
of DN and insulin sensitivity in them by SEARCH and 
eGDR.
Objectives:  To evaluate the prevalence of DN and 
explore its predictors.
Methods:  319 children and youth (2.6-21 years) with 
T1D having disease duration of at least 2 years were 
included in this cross-sectional study. Demographic 
data and laboratory findings were obtained using 
standard questionnaires and protocols. 
Diagnosis of diabetic nephropathy was based on al-
bumin: creatinine ratio (ACR) on two occasions with-
in a period of 3 months. Insulin sensitivity was com-
puted based on the anthropometric and laboratory 
parameters required for eGDR and SEARCH.
Results:  13.4% were found to have DN (7.5% sub-
jects were known cases of diabetic nephropathy on 
treatment with enalapril). Hypertension was found in 
20.8% subjects with DN in contrast to 7.9% without 
DN (p <0.05). Interestingly, of the 43 children with DN, 
11.3% (n=8) were under 10 years age. Patients with DN 
had a significantly lower insulin sensitivity compared 
to those without nephropathy (in the table). 
Duration of diabetes and insulin sensitivity were the 
important predictors of DN. Insulin sensitivity as as-
sessed by SEARCH and eGDR showed a negative 
correlation with ACR.

Parameter No DN (n=169) DN (n=28)

Age 13.6 ±4.2 14.9 ± 4.8 

Duration of illness* 6.4 ± 3.3 8.2 ± 4.8

Hypertension (%) 7.9% 20.9%

Microalbumin in urine (mg/lt) 7.7 ± 8.9 49.7 ± 156.4

Albumin: creatinine ratio 13.2 ± 16.6 60.6 ± 411.8

LBMZ* -3 ± 0.6 -3.3 ± 0.8

eGDR* 8.2 ± 1.7 7.2 ± 2.3

SEARCH 9.7 ± 3.6 7.8 ± 3.7

eGFR 73.0 ± 25.2 82.0 ± 26.1

Conclusions: Prevalence of DN in children and youth 
with T1Dwas found to be high, even in children un-
der the age of 10 years. Early screening and timely 
intervention are required to retard the disease pro-
gression, hypertension and avoid end stage renal 
disease. Higher insulin resistance predisposes to ne-
phropathy.

P-295    |    Diabetic retinopathy in children with 
type I diabetes mellitus, an experience from low 
middle income country

Z. Khoso1, V.R. Rai1, P.M.N. Ibrahim1, T.M. Laghari1

1National Institute Of Child Health, Pediatric 
Endocrinology And Diabetes, Karachi, Pakistan

Introduction:  Diabetic retinopathy is one of major 
chronic complication observed in type 1 diabetes 
mellitus patients. Main causes include younger age 
at presentation, un controlled diabetes mellitus, in 
frequent visits, association with other autoimmune 
conditions.
Objectives:  To estimate the frequency of diabetic 
retinopathy in children with type 1 diabetes melli-
tus visiting diabetic clinic, National Institute of Child 
Health, Karachi.
Methods: A retrospective cross sectional study was 
designed in which 100 children of T1DM were enrolled 
from Paediatrics endocrinology out-patient depart-
ment of National Institute of Child Health (NICH) Kara-
chi. Patients between the age of 10-17 years of either 
gender with duration of T1DM for more than 5 years 
and no previous known eye or systemic disease oth-
er than T1DM were included. The medical records of 
eye examination of 100 children from January to De-
cember 2017 were reviewed and analyzed. 
Patients were selected through non probability con-
secutive sampling technique and SPSS version 16 
was used to analyze data.
Results:  One hundred patients of T1DM were en-
rolled, 82 were male and 18 were females. Mean age 
of the patients were 11.70±2.38 years (10-17 years) 
and 59% were <15 years. Mean duration diagnosis of 
T1DM was 7.05±0.7 years. Mild non proliferative Dia-
betic retinopathy (NPDR) was found in 17% patients 
and none had proliferative diabetic retinopathy.
Conclusions:  Mild Non Proliferative Retinopathy is 
quite high in our study population which could later 
on Progresses Proliferative Retinopathy. Screening 
for all the children should be mandatory for early di-
agnosis, management and future of eye complica-
tions. 
The screening for eye complications for all children 
Type I diabetes mellitus should be initiated annually 
after 5 years of diagnosis and in the children who are 
10 years are older.
Keywords: Type 1 IDDM, Diabetic Retinopathy (DR), 
Mild non proliferative diabetic retinopathy (NPDR).
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P-308    |    Serum lipids as biomarkers for diabetic 
retinopathy progression in type 1 diabetes
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1Nicolae Testemitanu State University of Medicine 
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Introduction:  Diabetic retinopathy (DR) is the most 
common ocular complication of diabetes mellitus, 
which can lead to irreversible vision loss in work-
ing-age population.
Objectives: The aim of the study was to analyze the 
association of DR in patients with type 1 diabetes 
mellitus (T1DM) and lipid metabolism biomarkers.
Methods:  After being matched by age and sex 72 
T1DM patients aged 18-55 were included in this study. 
The enrolled participants were assigned into three 
groups, based on the results of fundus photographs 
as following: 1st group - no DR, 2nd group - non-pro-
liferative diabetic retinopathy (NPDR), and 3rd group 
- proliferative diabetic retinopathy (PDR). Fasting tri-
glycerides (TG), total cholesterol (TC) and lipoprotein 
(a) (Lp(a)) were measured in all patients.
Results:  The data revealed no difference in TG se-
rum levels in patients of the 1st and 2nd groups. The 
increase of TG serum levels was identified with the 
progression of the DR in the 3rd group (+121%, p=0.018). 
TC also rose in patients in the 3rd study group (+19%, 
p>0.05 compared to the 1st and 2nd study groups). 
An increase of Lp (a) was highlighted with the evolu-
tion of DR: in the 2nd group (+73%, p>0.05) and in the 
3rd group (by about 320%, p=0.019) compared to 1st 
study group. 
The correlation analysis revealed a weak positive 
correlation between the grade of DR and Lp (a) lev-
els (r

s
=0.319, p=0.006), and TG (r

s
=0.239, p=0.043).

Conclusions:  Our study exposed statistically sig-
nificant modifications of the TG and Lp (a) levels 
correlated with the DR grade and a non-significant 
increase in TC level in T1DM persons. These data in-
dicate a likely involvement of lipid metabolism disor-
ders in the progression of DR.

P-331    |    Frequency of hepatic abnormalities in 
children and adolescents with type 1 diabetes in a 
tertiary care hospital

M. Ibrahim1, V. Rani1, Z. Ashraf1, M. Riaz1, Z.A. Khoso1, 
S. Chachar1, S. Hafeez1

1National Institute of child Health, Diabetes and 
Endocrine, Karachi, Pakistan

Introduction: The prevalence of liver disease in type 
1 diabetics has been reported to be between 2% to 
26%. Fatty liver and hepatic glycogenesis being the 
predominant pathologies. Thus type 1 diabetes re-
lated hepatopathy is not uncommon and tends to be 
more prevalent among children with poor glycemic 
control. The pediatric literature about type 1 diabetes 
related liver disease is largely limited to small case 
series or case reports. Moreover, ultrasound criteria 
used to define echogenicity and size of the liver were 
ill-defined particularly from our country. 
Therefore, this study is designed to generate local 
data and to estimate the current magnitude of he-
patic abnormalities among children with T1DM.
Objectives:  To determine the frequency of hepatic 
abnormalities among children with T1DM.
Methods: 100 patients meeting the inclusion criteria 
were enrolled in the study. The patients with positive 
viral marker were excluded from the study. A blood 
sample of 5cc was collected for alanine aminotrans-
ferase (ALT), aspartate aminotransferase (AST) and 
glycosylated hemoglobin (HBA1c). Liver ultrasound 
was performed by single senior pediatric radiologist. 
Presence of hyperechogenecity or hepatomegaly 
was noted. All these information along with the base-
line demographics were collected in the proforma.
Results:  Average age of patients was 6.47±2.281 (1-
12) years, 60 (60%) were females and 40(40%) were 
male. There were 24(24%) patients had hepatic ab-
normalities among children with T1DM and 76(76%) 
were with normal hepatic profile on liver functional 
test and on ultrasound. 
Only 2(2%) patients had elevated liver enzymes 
on liver functional test and on ultrasound feature 
14(14%) had hyperechogenecity and 11(11%) had hep-
atomegaly in this study.
Conclusions:  Type1 diabetic children are at risk of 
acquisition of liver disorders. Poor glycemic control is 
the key factor that predisposes to hepatomegaly, el-
evated ALT and abnormal ultrasound findings. Prop-
er glycemic control is recommended prior to more 
invasive diagnostic procedures.



ISPAD 2023 ABSTRACTS 195

P-346    |    Disordered eating behavior in 
adolescents with type 1 diabetes on continuous 
subcutaneous insulin infusion; relation to body 
image, depression, and glycemic control

N. Salah1, M. Hashem2, M. Abdeen2

1Ain Shams University, Pediatrics, Cairo, Egypt, 
2Ain Shams University, Psychiatry, Cairo, Egypt

Introduction: Disordered eating behavior (DEB) rep-
resents significant morbidity among people with 
type-1 diabetes (T1D). Continuous-subcutaneous 
insulin infusion (CSII) improves glycemic control and 
psychological wellbeing in those with T1D. However, 
its relation to DEB remains obscure.
Objectives:  To compare DEB among adolescents 
with T1D on CSII versus basal-bolus regimen and 
correlate it with body image, HbA1C, and depression.
Methods: Sixty adolescents with T1D (30 on CSII and 
30 on basal-bolus regimen), aged 12–17 years were 
studied focusing on diabetes duration, insulin ther-
apy, exercise, socioeconomic standard, hypoglyce-
mic attacks/week, and family history of psychiatric 
illness. 
Anthropometric measures, HbA1C, binge eating 
scale (BES), body image tool, patient health ques-
tionnaire-9 (PHQ9), and the Mini-KID depression 
scale were assessed.
Results: Among the studied adolescents with T1D, six 
had DEB (10%), 14 had poor body-image perception 
(23.3%), 42 had moderate body image perception 
(70%) and 22 had depression (36.7%). 
Adolescents with T1D on CSII had significantly low-
er BES (p = 0.022), Mini-KID depression (p = 0.001), 
and PHQ9 (p = 0.02) than those on basal-bolus reg-
imen. BES was positively correlated to depression (p 
< 0.001), HbA1C (p = 0.013) and diabetes-duration (p 
= 0.009) and negatively correlated to body image (p 
= 0.003).
Conclusions: DEB is a prevalent comorbidity among 
adolescents with T1D, with higher frequency in those 
on basal bolus regimen than CSII.

P-350    |    Are we really doing enough to address 
diabetes associated co-morbidities in children 
and young people with diabetes? A cross sectional 
observation study and a wakeup call!

R. Cordingley1, N. Tabassum1, C. Bowness1, 
C. Tomos1, A. Gangadharan1

1Ysbyty Gwynedd, Betsi Cadwaladr University Health 
Board, Paediatric Diabetes, Bangor, United Kingdom

Introduction:  Higher BMI has been known to results 
in significant abnormal cardiovascular profiles in 
T1D compared to T2D. Dyslipidaemia is associated 
with increased cardiovascular morbidity, neurop-
athy, nephropathy and retinopathy. Studies have 
demonstrated that Intensive insulin treatment helps 
in achieving better HbA1c and reduces long term 
complications in T1D.
Objectives:  Our aim was to understand and report 
the impact of poor glycaemic control on BMI, lipid 
profile (Total Cholesterol and LDL fraction) and Urine 
ACR ratio
Methods: Retrospective analysis was carried out on 
children and young people (CYP) >12 years of age 
with Diabetes, managed at Bangor Hospital, North 
Wales, UK during 2022-23. Data was collected from 
Twinkle diabetes database. Demographic informa-
tion (Age at last Follow up, duration of diabetes, BMI 
SDS) were collected along with results of random lip-
id profile (Total Cholesterol and LDL) and urine ACR 
ratio.
A multiple linear regression analysis was carried out 
to assess correlations between HbA1c and lipid pro-
files & BMI. Reported Mean (Range) as appropriate.
Results: There were total of 103 CYP of which 59 were 
>12 years of age at the start of April 2022. Rest of the 
44 CYP were <12 years and all of then have T1D.

Demographics
> 12 years 59/103 (57%) T1D-57, T2D-2 M-31, F-28
Age at last Follow in years- 15.9 (13.3 
– 18.8)

Duration of Follow up- 7.0  
(0.4 – 13.3)

BMI SDS 0.00 (-1.61 to +2.99)
Results
Urine ACR mg/
mmol (49/59)

<3 = 45 3-30 = 4 >30 =None

Total Cholesterol 
mmol/l (52/59)

< 4 = 13 ≥ 4 = 39

LDL cholesterol 
mmol/l (48/59)

< 2.6 = 31 2.6 - 3.4 = 15 > 3.4 = 2

HbA1c in  
mmol/mol

63.3 (38 – 102)

Results of the multiple linear regression indicated that there was a weak collective 
non-significant effect between the BMI SDS, Total Cholesterol, LDL, and HbA1c, 
(F(1, 57) = 3.18, p = .080, R2 = 0.05, R2

adj = 0.04).
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Outcomes:
1.	 HbA1c outcomes are considerably worse in this 

age group compared to the NICE target of 48 
mmol/mol.

2.	 Dyslipidaemia is common in this age group but 
none on any pharmacological intervention.

3.	 Microalbuminuria is seen in 9% of random sam-
ples.

4.	 Failure to complete annual review investigations 
is common in this age group.

Limitations:
1.	 Cross sectional data and numbers were small.
2.	 Only 2 CYP with T2D.
Conclusions: 
1.	 Aggressive management of dyslipidemia is re-

quired as per international consensus guidelines 
to improve the long term outcomes for these CYP 
with diabetes.

2.	 Exploring different ways of engagement with 
adolescents is crucial for effective completion of 
annual review cares.

3.	 Specialist Dietetic input is paramount for improv-
ing glycaemic outcomes and reducing dyslipid-
emia associated outcomes.

 
P-351    |    Therapy induced diabetic neuropathy - a 
rare, but painful complication in an adolescent with 
type 1 diabetes

M. Fritsch1, E. Fröhlich- Reiterer1, B. Plecko1, 
J.K. Mader2

1Medical University of Graz, Department of 
Pediatrics and Adolescent Medicine, Graz, Austria, 
2Medical University of Graz, Department of 
Internal Medicine, Division of Endocrinology and 
Diabetology, Graz, Austria

Introduction: Therapy induced neuropathy of diabe-
tes (TIND) is a rare, painful complication in patients 
with diabetes mellitus that may develop in response 
to rapid improvements in glycemic control in patients 
with long-standing hyperglycemia. 
Most reported cases involve adult patients with dia-
betes, while reports concerning pediatric or adoles-
cent population are rare.
Objectives: The aim of the present work is to raise 
awareness of the rare, serious complication of 
TIND.
Methods: Data from the electronic health record and, 
for the first time in this context data from the contin-
uous glucose monitoring were assessed.

Results: We present the case of a 17-year-old patient 
who developed severe acute, painful polyneuropa-
thy 7 weeks after diagnosis of T1D (type 1 diabetes) 
and initiation of intensified subcutaneous insulin 
therapy in combination with flash glucose monitor-
ing.
Thereby HbA1c decreased from 167 to 84 mmol/mol 
within 5 weeks. Time in range (3.9-10.0mmol/l) was 
88%. Two weeks later, the patient reported burning 
pain and touch sensitivity in both feet resulting in de-
terioration of quality of life. The pain persisted with 
the maximum dose of gabapentin, pregabalin and 
tramadol. Diagnostic workup ruled out metabolic, 
autoimmune, infectious, and genetic causes of poly-
neuropathy. The diagnosis of TIND was established 
and a less stringent glucose target range was set. 
After 4 months the pain stopped.
Conclusions:  TIND is a rare, but important differen-
tial diagnosis in patients with type 1 diabetes and 
long-standing hyperglycemia who develop painful 
neuropathy following rapid improvements in glyce-
mic control. Therapeutic strategies include initiation 
of pain treatment but even more importantly avoid-
ance of excessively stringent glycemic control and 
hypoglycemia in patients suffering from TIND.

 
P-365    |    Longitudinal HbA1c-trajectory in 
children and young adults with type 1 diabetes 
with and without severe microangiopathy. 
The VISS-study

M. Nordwall1, H. Arnqvist2, J. Ludvigsson3

1Linköping University; Vrinnevi Hospital, Division 
of peadiatrics, Department of Biomedical and 
Clinical Sciences, Linköping, Sweden, 2Linköping 
University, Division of Endocrinology, Department 
of Biomedical and Clinical Sciences, Linköping, 
Sweden, 3Linköping University; Crown Princess 
Victoria Children´s Hospital, Division of peadiatrics, 
Department of Biomedical and Clinical Sciences, 
Linköping, Sweden

Introduction: In the VISS study we followed patients 
with type 1 diabetes with HbA1c from diabetes on-
set and at least 32 years. We showed that long term 
mean HbA1c from diagnosis is a very strong predic-
tor of severe retinopathy and nephropathy.
Objectives:  To study the HbA1c trajectory from the 
time of diagnosis to see if patients at the greatest 
risk for deterioration in HbA1c over time can be iden-
tified early.
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Methods: In a population based observational study 
447 patients diagnosed with type 1 diabetes before 
35 years of age during1983-1987 in South-East Swe-
den were followed from diagnosis until 2019. Mean 
HbA1c was calculated each year for each patient. 
Severe diabetic microangiopathy was defined as 
proliferative diabetic retinopathy (PDR) or persistent 
macroalbuminuria (nephropathy).
Results:  The HbA1c trajectories for patients devel-
oping PDR and macroalbuminuria follow separate 
courses early on and stay separated for 32 years 
during the follow up. Patients without severe com-
plications show an initial dip in HbA1c, probably due 
to remission after initial treatment, and then HbA1c 
slowly increases. HbA1c in patients with severe com-
plications directly rises to a higher level within a few 
years. Mean HbA1c calculated for the period 5-8 
years after diabetes onset strongly predicts the de-
velopment of severe complications. 
Females with childhood onset diabetes exhibit a 
high peak in HbA1c during adolescence associated 
with higher long term HbA1c and higher prevalence 
of PDR.

Conclusions: Long term follow up of HbA1c from di-
abetes onset shows that a steep increase of HbA1c 
trajectory during the first years is a strong predictor 
of severe complications. This could allow clinicians to 
intervene as soon as possible to avoid development 
of severe long term complications. Females with 
childhood onset diabetes are a special risk group 
with a higher prevalence of severe retinopathy.

P-395    |    Evaluation of the cochlear and hearing 
pathway function in children with T1D

O. Kamińska-Jackowiak1,2, A. Niemczyk3, 
K. Morawski3,2, P. Zemła-Szten1,2, K. Rak-Grabowska3, 
A. Chobot1,2

1University Clinical Hospital in Opole, Department 
of Pediatrics, Opole, Poland, 2University of Opole, 
Institute of Medical Sciences, Opole, Poland, 
3University Clinical Hospital in Opole, Department of 
Otolaryngology, Opole, Poland

Introduction: Hearing impairment may be one of the 
potential manifestations of microvascular including 
neuropathic complications of type 1 diabetes (T1D). 
Subclinical changes may be developing already in 
the pediatric age.
Objectives:  We present the preliminary results of a 
study aiming to evaluate the cochlea and hearing 
pathway function in children with T1D and potential 
associations between the hearing test outcomes 
and T1D-related parameters, including glycemic 
control metrics assessed using continuous glucose 
monitoring (CGM).
Methods:  Until now a total of 36 children with T1D 
aged between 6-18 years old (mean 13.4+/-3.2; 
median 14), T1D duration of >36 months (mean 90 
+/-41; median 78.5), underwent laryngological ex-
amination, after which pure tone audiometry (PTA), 
distortion product otoacoustic emissions (DPOAE), 
and auditory brainstem responses (ABR) were per-
formed to evaluate the auditory function. CGM 
readings at the time of the above measurements 
were recorded.
Results:  PTA values for the majority of frequencies 
and for PTA4 showed significant positive correla-
tions with time spent above range >180mg/dl (TAR) 
(r between 0.3 and 0.45, p<0.05). Slightly weaker 
negative correlations of PTA for higher frequencies 
were shown for the time in range 70-180mg/dl (TIR) 
(r=-0.3, p<0.05). DPOAE revealed a significant nega-
tive correlation between DPOAE for high frequencies 
and TAR >180mg/dl (r=-0.31; p=0.015), and a positive 
association with TIR (r=0.29; p=0.024). 
A significant positive correlation was found between 
ABR for click and TAR>180mg/dl (r between 0.3 and 
0.4, p<0.05). DPOAE decrease suggests cochlear 
dysfunction while ABR results indicate potential neu-
ropathy.
Conclusions:  Changes in the cochlear and retroco-
chlear function were noted in the examined children 
with T1D. The associations between audiometric 
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measurement outcomes and CGM readings re-
vealed in the preliminary analysis suggest continu-
ing this project and also include a control group of 
children without T1D.

CHILDHOOD OBESITY AND TYPE 2 DIABETES 

P-054    |    A single –center pilot study of 3.0 MG 
liraglutide in weight management as an adjunct 
therapy in obese adolescents with type 1 diabetes

N. Elbarbary1, A. Abouelnasr2

1Faculty of medicine, Ain shams University, 
Department of Pediatrics, Cairo, Egypt, 2Cairo 
University, Cairo, Egypt

Introduction: Recent data from multiple internation-
al registries showed higher rates of overweight and 
obesity in adolescents with type 1 diabetes (T1DM) 
compared with their non-diabetic peers. 
Management of weight gain should be emphasized 
as obesity is a modifiable cardiovascular risk factor.
Objectives:  To assess the effectiveness and safety 
of daily 3 mg subcutaneous (sc) Liraglutide amongst 
obese adolescents with T1DM.
Methods: The 26-week trial involved 32 T1DM obese 
adolescents (12 to 17 years) and a poor response to 
lifestyle therapy and exercise. They received liraglu-
tide 3 mg sc daily with their usual insulin dose. 
Dose was titrated up on a weekly basis starting from 
0.6 mg per day in weekly intervals of 0.6 mg, taking 
5 weeks to achieve the maintenance dose of 3.0 mg 
daily.
Results: Of the 32 patients (females 81.25%), 24(75%) 
continued therapy for 26 weeks reached daily dose 
of Liraglutide 3.0 mg. 
Reduction in BMI of at least 5% was observed in 15 
of 32 participants and a reduction in BMI of at least 
10% was observed in 9 participants. BMI SD score at 
week 26 decreased with an estimated treatment dif-
ference from baseline was (−0.26, [CI] −0.34 to −0.08; 
P=0.002). 
There was a significant reduction of HbA1c from 
8.4 to 7.6% (P=0.01). Mean fasting glucose con-
centrations significantly decreased from 146±14 to 
115±10 mg/dl. Mean post‐prandial glucose increment 
decreased from 196±12 to 152±18 mg/dl. 
There was a concomitant fall in basal insulin from 
33.5±6 to 24.3±8 units (P<0.001 for all) and total bolus 
insulin from 24.5±4 to 16.5±3 units (P=0.02) with mod-
erate decrease in blood pressure but not significant. 
While adverse events were mainly gastrointestinal; 
no serious adverse events were reported.
Conclusions: Daily Liraglutide as an adjuvant thera-
py is effective in producing significant body weight 
reduction in obese adolescents with T1DM with toler-
able minimal side effects. 
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This was associated with improvement of glycemic 
control despite lower doses of insulin and without in-
crease in hypoglycemic events.

 
P-057    |    Developing a digital self-management 
platform and app for children and Young people 
(CYP) With type 2 diabetes to address health 
inequalities in the UK

M. Julian1, D. Aswani2, S. Mehar3, J. Yong4, 
K. Brennan4, E. Bell4, F. Campbell4

1DigiBete, CEO, Leeds, United Kingdom, 2Sheffield 
Children’s NHS Foundation Trust, Children’s 
Diabetes and Weight Management, Sheffield, 
United Kingdom, 3Imperial College London, 
Diabetes, London, United Kingdom, 4Leeds Teaching 
Hospital Trust, Children’s Diabetes Centre, Leeds, 
United Kingdom

Introduction:  DigiBete self-management Platform 
and App for type 1 diabetes, in 217 centres in NHS 
England & Wales realised an urgent need to bring 
parity of care to the Type 2 Diabetes (T2D) CYP pop-
ulation
Objectives: T2D was highlighted as a rapidly emerg-
ing problem in the UK’s 2019/20 National Paediatric 
Diabetes Audit
- 810 CYP with T2D received care from a Paediatric 
Diabetes Unit in England and Wales
- 71.4% lived in the two most deprived quintile areas 
of the country, and 65.1% from minority ethnic back-
grounds
- CYP diagnosis rose from 1.5% in 2019/20 to 3% in 
2020/21
Methods:  Co-designed over 9 months, the project 
was facilitated by 3 main groups:
- A multi-cultural user group to reflect the diverse 
cohort of young people living with T2D, with a 
multi-disciplinary clinical approval team at Leeds 
Children’s Hospital
- A clinical oversight group, established to ensure 
the resources produced were representative and 
culturally appropriate
- The National CYP T2D Specialist Interest Group, 
as stakeholders on the project
CYP reported ‘there are no resources, only for old-
er people’, also lack of cultural food representation. 
Mental health stigma was evident ‘people just didn’t 
understand diabetes’. CYP stated that content need-
ed to be short like TikTok videos, some had learning 
difficulties and language barriers.

Results:  30 new T2D self-management resourc-
es were co-produced then reviewed by the 3 main 
groups. User testing was undertaken across 6 sites 
with n=41 CYP completing the testing survey.
- 93% found the Platform and App helpful to their 
self-management
- 95% would use the resources to train other family 
members or carers
- 87% would recommend the Platform and App to a 
friend
Conclusions: Successful development was achieved 
however challenges arose due to:
- Lack of standardised approaches. ISPAD stan-
dards and ACDC guidelines embedded
- Small patient numbers in clinics overcome by test-
ing in 2 further clinics
- Resources now rolling out across the UK with further 
evaluation planned
View the Platform: youngtype2.org

 
P-058    |    Demographic and glycaemic 
parameters in youth with type 2 diabetes 
diagnosed < 10 years of age in Bangladesh

B. Zabeen1, B. Ahmed2, J. Nahar2, F. Mohsin2, K. Azad1

1Bangladesh Institute of Research and 
Rehabilitation of Endocrine and Metabolic 
Disorders, BADAS Paediatric Diabetes Care and 
Research Center, Dhaka, Bangladesh, 2Bangladesh 
Institute of Research and Rehabilitation of 
Endocrine and Metabolic Disorders, Paediatrics, 
Dhaka, Bangladesh

Introduction:  The incidence of youth-onset T2D 
has increased dramatically and is a growing public 
health concern worldwide. Although the diagnosis of 
T2 D is rare < 10 years of age but still it should be con-
sidered among high-risk population.
Objectives: The objective was to determine the clin-
ical, demographic characteristics and glycaemic 
control of children with T2DM diagnosed before 10 
years of age.
Methods:  Retrospective electronic medical record 
review of children diagnosed with T2DM at BADAS 
PAediatric Diabetes care and Research Center in 
BIRDEM Hospital over 12 years was conducted. Pa-
tient baseline characteristics with follow up were an-
alyzed.
Results: Our cohort of 55 youth <10 years of age with 
T2DM were diagnosed between the ages 5 to 9.9 
years with the median age 9.0[8.1-9.4] years, 80.0% 
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were female. Most patients were from urban or semi 
urban area, seventeen (29.1%) were from rural area. 
All patients had family history of DM, H/O GDM was 
present in 25(45.5%) patients. 
Forty three (78.2%) patients had acanthosis nigri-
cans. Median BMI was 23.9[ 21.0- 26.6]. median sys-
tolic was 100[90 -110] and diastolic blood pressure 
was 60[60-70} mm of Hg. 
Within our cohort, non‐alcoholic fatty liver disease 
was reported in 17 (30.9%) with mild to moderate fat-
ty change in liver, 3(5.4%) had hypertension and 18 
(32.7%) patients had dyslipidaemia. 
More than 80.0% required insulin with metformin 
or insulin alone for management of their hypergly-
caemia at the time of diagnosis. Median random C 
peptide was 1.9[1.4 – 3.0] ng/ml. Median fasting blood 
glucose was 14.3[7.6-17.1] mmol/ and median haemo-
globin A1C at diagnosis was 11.5[9.0-13.1].
Improvement was seen after 6 months with median 
HbA1c 7.7[7.0-9.3], 22.2% patients achieved optimal 
glycemic control (HbA1C ≤6.5%).
Conclusions:  The screening of children who are at 
high risk of Type 2 diabetes is essential as our data 
showed a substantial number of children diagnosed 
with T2 DM < 10 years of age in Bangladesh.

P-059    |    Gut-microbiota in children and 
adolescents with obesity: inferred functional 
analysis and machine-learning algorithms to 
classify microorganisms

G. d’Annunzio1, G. Piccolo2, A. La Valle1, G. Tantari1, 
A. Pistorio3, F. Napoli1, G. Patti4, M. Bassi4, N. Minuto1, 
C. Bonaretti5, M. Squillario6, M. Maghnie4, E. Di Marco5, 
R. Biassoni5

1IRCCS ISTITUTO GIANNINA GASLINI, Pediatric 
Endocrinology And Diabetes Unit, Genoa, Italy, 
2University Of Genoa, Irccs Istituto Giannina Gaslini, 
Department Of Neurosciences, Rehabilitation, 
Ophthalmology, Genetics, Maternal And Child 
Health, (Dinogmi), Unit, Neurooncology Unit, 
Genoa, Italy, 3IRCCS ISTITUTO GIANNINA GASLINI, 
Epidemiology And Biostatistic Unit, Genoa, Italy, 
4University Of Genoa, Irccs Istituto Giannina Gaslini, 
Department Of Neurosciences, Rehabilitation, 
Ophthalmology, Genetics, Maternal And Child 
Health, (Dinogmi) Endocrinology And Diabetes Unit, 
Genoa, Italy, 5IRCCS ISTITUTO GIANNINA GASLINI, 
Molecular Diagnostics, Analysis Laboratory, 
Genoa, Italy, 6A.O.U. San Martino – IST, Life Science 
Computational Laboratory (Liscomp), Genoa, Italy

Introduction: Causative factors for increasing pedi-
atric obesity are sedentarity, overfeeding, environ-
mental and epigenetic factors. Recently, gut micro-
biota imbalance deserves attention.
Objectives: To evaluate gut microbiota assessment.
Methods:  We evaluated 55 patients with obesi-
ty (BMI-SDS 3.2+/-0.7, mean age 13.1+2.9, yrs, 36% 
female) 25 normal weight healthy donors (NWHD) 
age and gender matched (BMI-SDS -0.3+/-1.1). DNA 
extraction from fecal samples was used for the 16S 
amplification reaction performed with Ion 16STM 
Metagenomics Kit (Thermo-Fisher Scientific). 
This method allows the PCR-amplification of 7 out of 
9 informative 16S polymorphic regions.
Results:  Although the Firmicutes/Bacteroidetes-ra-
tio was associated with obesity, we found Bacteroi-
detes genus significantly higher in obesity. Different 
taxa
(Streptococcus, Sutterella, Prevotella), and some 
descendant species (Streptococcus thermophilus, 
Sutterella wadsworthensis, and Prevotella copri) 
were associated. Acidaminococcaceae and Desul-
fovibrionaceae were linked with severe obesity, and 
linked with pro-inflammatory diets. Different path-
ways of amino acid biosyntheses (tyrosine, phenyl-
alanine, tryptophan, and methionine) were positively 
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correlated with pediatric obesity, as for polyamine 
biosynthesis virulence factors and pro-inflammatory 
lipopolysaccharide biosynthesis pathways. 
On the opposite, butanediol biosynthesis was less 
represented in obesity. Some taxa associated with 
obesity have been related to diseases involving met-
abolic pathways related to inflammation (polyamine 
and lipopolysaccharide biosynthesis), markers of 
inflammation like CRP, and others associated with 
dyslipidemia
Conclusions:  NWHD had an higher value of F/B ra-
tio than obese patients.The role of Acidaminococ-
caceae and Desulfovibrionaceae were associated 
with higher BMI-SDS. About the inferred metabolic 
pathways associated with obesity, it is interesting to 
point out the abundance of aromatic amino acids, 
polyamine biosynthesis virulence factors and pro-in-
flammatory lipopolysaccharide

 
P-134    |    Persistence of metabolic healthy 
phenotype in metabolically healthy obese indian 
children and adolescents

M. Agrawal1,1, A. Bajpai2, N. R3, V. Yadav3, R. Shukla3

1Manojkumar Agrawal, Pediatric Endocrinology, 
Ahmedabad, India, 2Regency hospital, Pediatric 
Endocrinology, Uttarpradesh, India, 3Regency 
Hospital, Pediatric Endocrinology, Uttarpradesh, 
India

Introduction:  Most children and adolescents with 
obesity have metabolic complications; however, a 
substantial proportion of these remain metaboli-
cally healthy. A paucity of data about the course of 
children and adolescents with metabolically healthy 
obesity is unclear due to limited information.
Objectives: To determine the course and its predic-
tors of metabolically healthy obesity in obese Indian 
children and adolescents.
Methods:  Sixty-eight obese children and adoles-
cents with metabolically healthy obesity (40 boys; 
age mean 12.2 + 2.8 years) were followed for 2.1 + 1.4 
years till 13.9 + 3.2 years. Metabolic profiles (oral glu-
cose tolerance test, lipid profile, ALT, blood pressure) 
were measured at six and twelve months and then 
annually.
Results: BMI SDS remained stable over follow-up (2.4 
+ 0.8 to 2.3 + 0.5, p =0.23), with only six subjects be-
coming normal or overweight. Seventeen subjects 
(25%) developed metabolic complications during 
the study period (hypertension in three, fatty liver in 

four, pre-diabetes in four, and dyslipidemia in six). 
Baseline body fat (40.9 + 17.6% as against 45.3 + 
13.4%, p =0.71), BMI SDS (2.4 + 0.8 as against 2.3+ 0.5, 
p =0.819), and rise in BMI SDS (0.14 + 0.46 as against 
-0.02 + 0.3, p =0.17) did not predict progression of 
metabolic complication.
Conclusions:  Obese children and adolescents with 
metabolically healthy obesity remain healthy on fol-
low-up despite persistent obesity. The lack of pre-
dictive value of BMI SDS, change in BMI SDS, and 
age for metabolic complications suggests the role of 
genetic and epigenetic factors in determining these 
complications.

 
P-135    |    A mobile application-based tool 
“Obesity Interpreter” - a cost-effective point-of-
care guidance for the evaluation of children and 
adolescents with obesity

M. Agrawal1, A. Bajpai2, N. R2, S. Banerjee2, V. Yadav2, 
R. Shukla3

1Regency Hospital, Pediatric Endocrinology, Kanpur, 
India, 2Regency Hospital, Pediatric Endocrinology, 
Uttarpradesh, India, 3Regency Hospital, 
Endocrinologist, Uttarpradesh, India

Introduction:  The assessment of childhood obesity 
involves the rational use of diagnostic tests in phys-
iological causes while not missing pathologies. We 
have developed an obesity interpreter, a mobile ap-
plication that provides individualized guidance re-
garding the workup of children and adolescents.
Objectives:  To develop and validate a mobile ap-
plication to evaluate children and adolescents with 
obesity.
Methods:  The application was developed (n=460) 
and validated (n=460) on obese children and ado-
lescents (aged 2-18 years) presenting to our Pedi-
atric Endocrinology clinic. Clinical parameters (age, 
height SDS, BMI SDS, development, facies, vision, 
and pubertal development) of physiological and 
pathological causes of obesity were compared to 
identify predictors of etiology. 
The significant parameters in the development arm 
were incorporated into the mobile application plat-
form and guided the likely diagnosis and assess-
ment algorithmically. The application guidance was 
validated against expert opinion
Results:  Predictors for the pathological cause of 
obesity (other than hypothyroidism) included early 
age of presentation, lower height SDS, dysmorphic 



ISPAD 2023 ABSTRACTS202

features, developmental delay, and vision defect. 
Height SDS was, however, not discriminatory be-
tween hypothyroidism and exogenous obesity. Date 
of birth, height, weight, age, development, and vision 
was thus used in the application algorithm. 
The diagnostic guidance provided by the applica-
tion was concordant with the clinical diagnosis of the 
459 obese children and adolescents in the validation 
arm (418 nutritional, Thirty-three endocrine, ten ge-
netic, and syndromic etiology).
Conclusions:  Our mobile application obesity inter-
preter provides a validated point of care, simplistic, 
and evidence-based evaluation of childhood and 
adolescent obesity.

 
P-136    |    Multimodal telehealth education for 
parents of preschoolers with obesity: improving 
health-related quality of life, BMI SDS, and lifestyle 
behaviors

F. Reschke1, D. Meister1, L. Galuschka1, C. Weiner1, 
A. Wattjes2, A. Wuensch2, S. Banthel2

1Children`s Hospital Auf der Bult, Centre for 
Paediatric Endocrinology, Diabetology, and 
Metabolism, Hannover, Germany, 2Hannover Region 
- Social Paediatric and Adolescent Medicine Team, 
Department of Youth, Hannover, Germany

Introduction: Childhood obesity is a global problem 
that increases the risk of developing chronic diseas-
es, such as type 2 diabetes. Parental education is a 
promising approach to address this issue.
Objectives: To evaluate the effectiveness of a multi-
modal telehealth education program for parents of 
preschoolers with obesity.
Methods: A total of 100 preschool children with obe-
sity (mean age, 5.7 years; mean BMI, 2.05 SDS) were 
enrolled in an evening school model. The program 
consisted of multimodal content, including sports 
therapy, nutritional education, psychological advice, 
and medical treatment. 
Participants were trained and interviewed before 
and after the program regarding family dietary be-
haviors, daily activity and physical activity, medical 
knowledge of health consequences of obesity, and 
their health-related quality of life (HrQoL). 
Recruitment was through the School Entrance Exam-
ination of the Hannover Region, Germany. Validat-
ed questionnaires were used for assessing HrQoL 
(KINDL-R), eating habits (K-FFL & F-FEV), and daily 
movement (K-B questionnaire).

Results:  During the 8-week program, 99.4% of par-
ticipants attended at least one evening school ses-
sion, and 79.2% completed the course. 
Significant improvements were observed in scores 
for HrQoL (15.3 vs 20.4) and knowledge of health 
consequences (p < 0.001), as well as in family dietary 
behaviors and physical activity (p < 0.01). 82.4% of 
participants found the gain in knowledge to be very 
positive, and 84.7% now exercise regularly (at least 
twice a week) with their children without media. The 
BMI SDS improved by Δ 0.2 over the 8-week program, 
although final results were self-reported.
Conclusions:  The multimodal telehealth education 
program for parents of preschoolers with obesity 
was effective in improving health-related behaviors 
and well-being. 
This study provides evidence for the potential of 
telehealth interventions in addressing childhood 
obesity and highlights the importance of accessible 
and effective educational programs for children and 
their families.

 
P-229    |    Predictive factors of insulin resistance 
in children and adolescents with obesity

T. Chisnoiu1, C.M. Mihai1

1Ovidius University Constanta, Faculty of Medicine, 
Pediatric, Constanta, Romania

Introduction: Insulin resistance is defined by impair-
ment of the ability of plasma insulin to adequately 
cause peripheral glucose disposal, suppress hepatic 
glucose, and inhibit lipoprotein production.
Objectives: The purpose for which this research work 
was carried out was the follow-up, evaluation and to 
establish the prevalence of insulin resistance in chil-
dren and adolescents with obesity by highlighting 
the association of the various components of indi-
vidual clinical and paraclinical characteristics that 
may represent risk factors
Methods:  The study is clinical, descriptive, retro-
spective, randomized and includes 63 patients with 
obesity, aged between 5 and 18 years, admitted to 
the Pediatric Department of the Emergency Clinical 
Hospital in Constanța, between January 1, 2021 nd 
December 31 2022
Results:  Male gender may be a risk factor for insu-
lin resistance, with more than half of patients being 
boys (65%). The pubertal period (36 patients) rep-
resents a risk factor for obesity and implicitly insulin 
resistance, requiring increased attention to food and 
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physical behaviors during this period. Acanthosis ni-
gricans is present in 58% of patients, suggesting a 
strong predictive factor of insulin resistance. 
Abdominal circumference above the 90th percentile 
is also associated with an increased prevalence of 
developing insulin resistance being correlated with 
visceral fat (65%). 
All patients present pathological values of the 
HOMA-2 index, resulting in an increased sensitivity 
of the prediction of insulinresistance in children with 
obesity following its calculation. 
The main therapeutic approach is to change the diet 
and implement a physical exercise program, to slow 
down the progression towards metabolic syndrome, 
cardiovascular complications or diabetes. 
Following early intervention, 86% of cases show a fa-
vorable evolution.
Conclusions:  Obesity represents an increasingly 
frequent problem in medical practice, having an 
upward trend in the last two decades, being a de-
termined factor in the physiopathology of insulinre-
sistance. 
Heredocollateral history of obesity, dyslipidemia, 
and diabetes are a predictive factor for the subse-
quent development of metabolic syndrome.

 
P-281    |    Obesity class and abdominal fat 
distribution as predictors of glucose intolerance in 
obese adolescents​​​​​

L. La Grasta Sabolić1,2, A. Tripalo Batoš3, 
M. Požgaj Šepec4, M. Cigrovski Berković5

1UHC Sestre Milosrdnice, Department of Pediatric 
Endocrinology and Diabetes, Zagreb, Croatia, 
2Catholic University of Croatia, School of Medicine, 
Zagreb, Croatia, 3Children’s Hospital Zagreb, 
Department of Radiology, Zagreb, Croatia, 4UHC 
Sestre Milosrdnice, Department of Pediatric 
Endocrinology and Diabetes, Zagreb, Croatia, 
5University of Zagreb, Faculty of Kinesiology, Zagreb, 
Croatia

Introduction: Obesity is closely associated with glu-
cose intolerance (GI). This represents a growing chal-
lenge, especially in light of continuously increasing 
proportion of severely obese adolescents.
Objectives: The aim of this cross-sectional study was 
to investigate abdominal fat distribution in groups 
of adolescents with various obesity classes and to 
explore the association of GI with obesity class and 
abdominal fat distribution.

Methods:  According to body mass index (BMI), 90 
adolescents, 10-18 years of age (mean age 14.7± 1.9 
years), were divided in groups with class 1 (BMI ≥ 95th 
percentile to < 120% of 95th percentile for age and 
sex), class 2 (BMI ≥ 120% to < 140% of 95th percentile 
or ≥ 35 kg/m2) and class 3 obesity (BMI ≥ 140% of 95th 
percentile or ≥ 40 kg/m2). Abdominal visceral (VFA) 
and subcutaneous fat areas (SFA) were measured 
on T2-weighted MRI semi-automatically, at the level 
of the 2nd lumbar vertebra. Oral glucose tolerance 
test was used to identify adolescents with GI.
Results:  Study population included more girls 
(62.2%). The majority of adolescents were in ad-
vanced puberty (75.6% Tanner stages IV and V), and 
were severely obese (74.4% obesity class II and III). 
Severe obesity was more prevalent in boys than in 
girls (91.2% vs 64.3%). 
Adolescents with obesity class I and II had lower VFA 
and SFA than subjects with class III obesity (p<0.001). 
However, there was no statistically significant differ-
ence for VFA/SFA among groups with various obe-
sity classes. GI was detected in 20 adolescents (6 
impaired fasting glucose - IFG, 11 impaired glucose 
tolerance - IGT, 2 IFG+IGT, 1 type 2 diabetes mellitus 
- T2DM). 
In groups with obesity class I, II and III, 8/23, 7/38 and 
5/29 subjects had GI. When adolescents were divid-
ed in groups according to VFA/SFA tertiles, 5/30 sub-
jects in group with low, 5/30 in group with intermedi-
ate and 10/30 in group with high VFA/SFA had GI.
Conclusions: In obese adolescents, VFA/SFA did not 
differ among groups with various obesity classes. 
High VFA/SFA was the best predictor of GI.

 
P-288    |    Rapid improvement in glycemic control 
after treatment with a glp-1 receptor agonist in 
an adolescent female with uncontrolled type 2 
diabetes on long-term insulin therapy

C. Buggs-Saxton1

1Wayne State University School of Medicine, Wayne 
Pediatrics, Pediatrics, Detroit, United States

Introduction:  Prior to the approval of GLP-1 recep-
tor agonists (GLP1-1 RAs), adolescent patients with 
uncontrolled type 2 diabetes (T2D) frequently re-
quired multiple daily injections of insulin (MDI) with-
out achieving adequate glycemic control.
Objectives: To examine if treatment with a GLP-1 RA 
improves measures of glycemia in a pediatric patient 
with uncontrolled T2D on long-term insulin therapy.
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Methods:  An 18-year-old female presents with un-
controlled T2D requiring MDI therapy since diagnosis 
at age 9 years. Her hemoglobin A1c (HbA1c) was 11% 
on MDI therapy with insulin glargine and insulin as-
part (1.1-1.4 units/kg/d). 
Four months later her HbA1c decreased to 8.7% after 
adjusting MDI therapy (insulin degludec and insulin 
aspart, 0.9 unit/kg/d, 59% basal 41% bolus) with the 
smart insulin InPen and taking metformin (500 mg 
daily).
 Insulin aspart was stopped before transitioning to 
treatment with a GLP-1 RA. 
Insulin degludec was decreased and then stopped 
two weeks later due to severe hypoglycemia as the 
dose of the GLP-1 RA was increased (0.6 to 1.2 mg 
daily). Patient continued treatment with the GLP-1 
RA (1.2 mg) and metformin (500 mg) daily.
Results: Data from a continuous glucose monitor and 
HbA1c levels were examined before and four weeks 
after starting treatment with a GLP-1 RA. Measures 
of glycemia significantly improved with a GLP-1 RA 
even after discontinuing insulin (Table 1).

Before treatment with GLP-1 RA After treatment with GLP-1 RA

Average 
Glucose

(mg/dL)

Time in 
Range TAR/

TIR)/TBR

GMI

HbA1c

Average 
Glucose

(mg/dL)

Time in 
Range TAR/

TIR)/TBR

GMI

HbA1c

226+/-45 86%/14%/0%
8.6%

8.7%
126+/-26 3%/96%/2%

6.3%

7.1%

Table 1. Changes in glycemia four weeks after 
treatment with a GLP-1 RA. TIR (Time In Range), TAR 
(Time Above Range), TBR (Time Below Range), and 
GMI (Glucose Management Indicator)

Conclusions:  Some pediatric patients with uncon-
trolled T2D on chronic insulin therapy may achieve 
significant improvement in glycemic control without 
insulin after initiating treatment with a GLP-1 RA, in-
dicating recovery of pancreatic beta cell function.

P-341    |    A case of evolving type 2 diabetes 
mellitus in a nine-year-old girl with learning 
difficulties

Z. Karabouta1, V. Doulioglou1, E. Pavlou1, 
A. Staberna1, V. Michailidou1, A. Galli- Tsinopoulou1

1Aristotle University of Thessaloniki, AHEPA 
University General Hospital, 2nd Department of 
Paediatrics, Thessaloniki, Greece

Introduction: The majority of children with diabetes 
mellitus (DM) are diagnosed with type 1(T1D) or type 2 
(T2D), although many do not meet the T1D/T2D diag-
nostic criteria or have atypical manifestations.
Objectives:  We describe a nine-year-old girl with 
dysmorhic features, learning difficulties and evolving 
T2D.
Methods:  The patient presented in the outpatient 
clinic at the age of 6y 11 months with reported high 
fasting glucose measurements. 
She had been born by caesarian section at 33+2 
weeks gestation, IUGR, birth weight 1700gr, with oli-
gohydramnios; was admitted to the Neonatal Inten-
sive Care Unit (NICU) with respiratory distress just af-
ter birth. 
During her two-month stay in NICU she developed 
several episodes of sepsis and necrotising enrtero-
colitis. 
On examination dysmorphic features, mild hirsut-
ism, developmental delay, obesity (Body Mass Index 
22.7% kg/m2 ,>95th percentile), Tanner stage 1 were 
noted. 
An oral glucose tolerance test (OGTT) was per-
formed along with Anti-GAD, insulin, IA2 and anti- 
ZnT8A antibodies, fasting lipid profile, thyroid and 
adrenal function, routine biochemistry bloods, ge-
netic testing for monogenic diabetes. 
She was discharged home with dietary advice. 
A second OGTT a year later was still abnormal. 
She was treated with increasing doses of metformin, 
with slight biochemical improvement of the insulin 
rresistance and worsening HbA1c. Atypical diabetes 
(ADM) was suspected; neurological assessment, a 
brain MRI and a karyotype were performed.
Results:  OGTTs confirmed hyperinsulinaemia. Dia-
betes antibodies, genetic testing for maturity onset 
of diabetes of the young (MODY) were negative as 
the other investigations.
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1st OGTT 2nd OGTT Fasting 
bloods

Glucose 0’

(60-100 mg/dl)

(3.33-5.55 mmol/l)

118

(6.54)

123

(6.82)

122

(6.77)

Glucose 120’ 170 207 -
Insulin 0΄

(2,6 - 24,9 μIU/ml)
23.7 26.9 23.9

C-peptide 0΄

(1,1-4,4 ng/ml)
2.20 2.34 2.85

HbA1c

(4-6%) (20-42 mmol/mol)
6.0 (42) 6.2 (44) 6.4 (46)

HOMA-IR

(N<2.5)
6.9 8.16 7.2

Table 1. OGTTs

Conclusions: The onset of T2D is usually slow and in-
sidious. The differential diagnosis in our case includ-
ed ADM, MODY, mitochondrial diabetes, genetic de-
fects of the β cell or insulin action. ADM is uncommon; 
however, it is essential to reach a definitive diagnosis 
as this has implication for the whole family and plan 
for appropriate treatment.

P-360    |    A longitudinal study on patterns of 
oral microbiota diversity and composition from 
childhood to late adolescence in children with 
parental obesity from the province of Québec, 
Canada: the QUALITY cohort

E. Blackburn1,2, B. Nicolau3,4,5, T. Varin6,7, 
S. Harnois-Leblanc1,3, A. Marette6,7, A. Van Hulst8, 
T.A. Barnett1,9, V. Drapeau10, M. Henderson1,2,11

1Research Center of Sainte-Justine Hospital 
University, Montreal, Canada, 2Université de 
Montreal, École de Santé Publique, Montreal, 
Canada, 3Faculty of Medicine, McGill University, 
Department of Epidemiology, Biostatistics and 
Occupational Health, Montreal, Canada, 4Faculty 
of Medicine, McGill University, Department of 
Oncology, Montreal, Canada, 5Faculty of Dental 
Medicine and Oral Health Sciences, McGill 
University, Department of Dentistry, Montreal, 
Canada, 6Université Laval, Institut sur la nutrition et 
les aliments fonctionnels, Québec, Canada, 7Institut 
Universitaire de Cardiologie et de Pneumologie de 
Québec, Department of Medicine, Québec, Canada, 
8McGill University, Ingram School of Nursing, 
Montreal, Canada, 9Faculty of Medicine, McGill 
University, Department of Family Medicine, Montreal, 
Canada, 10Faculté des Sciences de l’Éducation, 
Université Laval, Department of Physical Education, 
Québec, Canada, 11Faculty of Medicine, Université 
de Montréal, Department of Pediatrics, Montreal, 
Canada

Introduction: Despite its link to obesity, little is known 
about oral microbiota composition across childhood.
Objectives:  1) Characterize variations in ⍺-diversity 
and composition of the oral microbiota of children 
8-10 to 15-17 yrs; 2) examine how composition differs 
across weight categories.
Methods:  The QUALITY cohort studied 630 youth 
with parental obesity, evaluated at 8-10, 10-12 and 
15-17 yrs. Total genomic DNA was extracted from 
dental plaque samples; 16S based microbial profil-
ing determined ⍺-diversity and composition of the 
oral microbiota for participants who remained in the 
same weight categories at all 3 visits (n=142). 
Differences in mean values of ⍺-diversity (observed 
ASVs, Chao1, Shannon, Simpson’s reciprocal) across 
ages were tested using ANOVA and Tukey’s tests. 
Identification of differentially abundant taxa was 
tested using linear discriminant analysis effect size 
(LEfSe), with LDA scores as the effect size of differ-
ences in composition across weight categories.
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Results:  At baseline, participants were 9.6 yrs (SD 
0.93) and 58% were boys. Across all 3 visits, 75%, 
8% and 17% belonged to healthy weight (HW), over-
weight (OW)and obesity (OB) categories, respective-
ly. Overall, ⍺-diversity indices decreased at 15-17yrs, 
with no differences across other age groups. Bacte-
rial genera abundance changed across weight cat-
egories at each age group (Figure). 
Children with OW and OB presented more adverse 
pathogen profiles (e.g., Gemella, Eikenella), and the 
greatest number of changes in microbial abundance 
compared with HW children, with changes more sa-
lient at 15-17yrs.

Title: Comparison of oral microbiota composition 
(LEfSe) across age and weight categories among 
children with parental obesity, expressed by LDA 
scores

Conclusions:  Oral microbiota ⍺-diversity decreases 
in adolescence. Pathogenic species differ across 
ages and weight categories, particularly among 
children with OW/OB, with more abundant differenc-
es and deleterious profiles in late adolescence.

 
P-396    |    Management of severe obesity and type 
2 diabetes mellitus in prader-willi syndrome using 
an off-label combination therapy of semaglutide 
and methylphenidate

S. Chirayath1, S. Shehzad1, H. Dauleh1, M. Pasha1, 
F. Ismail2, K. Hussain1

1Sidra Medicine, Pediatric Endocrinology and 
Diabetes, Doha, Qatar, 2Sidra Medicine, Pediatric 
Endocrinology and Diabetes, doha, Qatar

Introduction:  The pharmacotherapy options avail-
able for the treatment of hyperphagia and obesity 
in Prader- Willi Syndrome (PWS) include Phenter-
mine, Topiramate, Exenatide, Liraglutide.In spite of 
all these therapeutic tools, achieving weight loss in 
PWS is extremely difficult.
Objectives: To report the treatment of severe obesity 
and complete resolution of Type 2 diabetes mellitus 
(T2DM) using combination therapy of Semaglutide 
and Methylphenidate in a child with PWS.

Methods:  9.5-year-old girl with PWS was referred 
to our center for the management of severe obe-
sity with multiple co-morbidities. She had been to 
multiple centers around the world. She was the 3rd 
child of non-consanguineous parents who was di-
agnosed with PWS at the age of 2 years.The severe 
co-morbidities that the child had at the time of con-
sultation at our center were severe obstructive sleep 
apnea,T2DM since age of 7 requiring basal-bolus in-
sulin and fatty liver. The management of her severe 
obesity at other centers included low-calorie diets 
and laparoscopic sleeve gastrectomy done at BMI 
80kg/m2 at the age of 7. There was less than 5kg re-
duction. At our center she was initiated on Semaglu-
tide 1mg weekly, Methylphenidate 18mg once daily.
She was continued on basal- bolus insulin.
Results: By the end of 6 doses of Semaglutide 1mg 
weekly and Methylphenidate 72mg, there was 6 % 
reduction in body weight and reduced appetite. The 
basal and bolus insulin could be stopped within 24 
days .She had symptomatic improvement in sleep 
apnea by week 6.

Week 1 2 3 4 5 6

Weight (kg) 149 148 145 143 142.75 140.8

Weight SDS 4.4 4.39 4.37 4.35 4.34 4.32

BMI (kg/m2) 76.87 72.5

HbA1c (%) 12 8.7

Sleep study Poor sleep 
architecture which 
showed short REM 

stage of 11.8%.
Average SpO2 was 

87%.

Average 
SpO2 
was 
90%.

Semaglutide - 
Methylphenidate 
therapy

1mg, 18mg 1mg, 
36mg

1mg, 
54mg

1mg, 
54mg

1mg, 
72mg

1mg, 
72mg

Table 1.

Conclusions: This is the first case reporting the use 
of combination therapy of Semaglutide-Methylphe-
nidate to treat obesity and T2DM in PWS.This com-
bination therapy has resulted in a dramatic,lifesav-
ing reduction in weight and complete resolution of 
T2DM in our patient. Hence this combination therapy 
may be useful in other patients with PWS and severe 
obesity associated with multiple co-morbidities and 
warrants further clinical trials.
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DIABETES IN DEVELOPING COUNTRIES AND 
MIGRANT POPULATIONS 

P-119    |    Design and rationale of the human-1 
randomized trial comparing human vs. analogue 
insulins among youth with type 1 diabetes living in 
low- and middle-income countries

J. Luo1, S. Kehlenbrink2, B. Rollman1, A. Foulds1, 
C.-C.H. Chang1, B. Zabeen3, K. Ramaiya4, G. Ogle5

1University of Pittsburgh, Pittsburgh, United States, 
2Mass General Brigham, Boston, United States, 
3BIRDEM Hospital, Dhaka, Bangladesh, 4Tanzania 
Diabetes Association, Dar es Salaam, Tanzania, 
United Republic of, 5Life for a Child, Sydney, 
Australia

Introduction:  While long-acting insulin analogues 
are the de-facto standard of care for youth with Type 
1 Diabetes (T1D) in high-income countries, short- and 
intermediate acting human insulins (regular, NPH, 
premixed 70/30) are predominantly used in low- and 
middle-income countries. 
However, no studies have compared insulin ana-
logues vs. intermediate acting human insulins on 
risk of serious hypoglycemia, glucose time-in-range, 
mean A1c, or compared the cost-effectiveness of 
these treatments among youth living with type 1 di-
abetes in low-resource settings.
Objectives: The objective of HumAn-1 (NCT05614089) 
is to determine whether insulin glargine reduces the 
risk of serious hypoglycemia or improves time in 
range when compared against standard of care hu-
man insulin.
Methods:  We are in the process of enrolling 400 
youth with T1D aged 7 to 25 years from Bangladesh 
and Tanzania in a 1:1, open-label, randomized trial. 
Following a run-in period to confirm protocol-eligi-
bility, we randomize patients 1:1 to either continue on 
their current NPH or premixed 70/30 insulin regimen 
or switch to glargine insulin (Figure). The co-primary 
outcomes are: percent of time in serious hypoglyce-
mia (<3mmol/l) and time in range (3.9-10 mmol/l), as 
measured using blinded, professional CGMs. Con-
current ancillary studies on quality of life and cost 
effectiveness are ongoing.
Results: As of April 27, 2023, 19 participants (mean[SD] 
age 17[5.8], 79% female, mean[SD] HbA1c 9%[2%]) 
have been randomized in Bangladesh. Recruitment 
will soon begin in Tanzania. This study will provide 
high-quality, trial-derived evidence on the compar-
ative effectiveness and safety of long-acting insulin 

analogues in lower resourced settings. If glargine is 
found to be clinically superior, insulin glargine will be 
provided to all participants.

Figure. HumAn-1 trial design.

Conclusions:  If successful, the HumAn-1 trial may 
lead to improvements in care and clinical outcomes 
for thousands of children with T1D who live in low-re-
source settings.

 
P-121    |    Development and validation of an 
educational booklet for caregivers of children and 
adolescents with type 1 diabetes

G. Rodrigues Siqueira1, D. Kusahara2, 
O. Oliveira Monteiro3, R. Barber4

1Federal University of Sao Paulo, Nursing 
Department, Sao Paulo, Brazil, 2Federal University 
of Sao Paulo, Pediatric Nursing Department, Sao 
Paulo, Brazil, 3Federal University of Sao Paulo, Public 
Health Department, Sao Paulo, Brazil, 4Children’s 
Hospital Los Angeles, Institute for Nursing and 
Interprofessional Research, Los Angeles, United 
States

Introduction: Education of family members is key in 
the treatment of type 1 diabetes (T1D). However, there 
is a small number of scientifically validated materials 
aimed at educating parents and caregivers of chil-
dren and adolescents with T1D.
Objectives:  To develop and validate the content of 
an educational booklet for Brazilian parents of chil-
dren and adolescents with T1D.
Methods: Methodological study with two stages: first 
we conducted a scoping review via PRISMA guide-
lines to identify published booklets and summarize 
pertinent content; then, we created and validated 
the T1D booklet for Brazilian parents. Specialists in 
health education and diabetes assessed the booklet 
content, language, and organization. Data were an-
alyzed using descriptive statistics and the Content 
Validity Ratio (CVR).
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Results: We searched PubMed, CINAHL, Web of Sci-
ence, and LILACS in June 2021, updated in March 
2023. Titles and abstracts (N=2,109) were peer-re-
viewed utilizing Rayyan. Seven publications were in-
cluded for full-text synthesis. 
Most publications were international, authored by 
health care professionals and content included 
the seven self-care behaviors in diabetes. The T1D 
booklet for Brazilian parents was structured with 13 
chapters and 22 pages. 
Specialists (N=9) were endocrinologists, nurses, and 
educators, 48.2±8.6 years old, with 24.59± years of 
experience in T1D care, health, or family education. 
Twelve chapters received adequate ratings for their 
content, language, and organization (critical val-
ue CVR=.778). The overall CVR value of the booklet 
was=.885, confirming its content validity.
Conclusions:  Our scoping review revealed a few 
printed materials validated and published in scien-
tific journals. We created and validated a booklet for 
Brazilian parents with the potential for use in con-
texts where printed materials are still relevant (e.g. 
families with low access to technologies). 
Future research is needed to validate the Brazilian 
booklet with stakeholders such as parents/caregiv-
ers and diabetes care and education specialists.

P-123    |    Decreasing the HbA1c in war refugee 
children with type 1 diabetes from Ukraine during 
the first six months of their stay in Czechia
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B. Obermannova1, S. Kolouskova1, L. Plachy1, 
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J. Strnadel10, D. Neumann11, Z. Sumnik1
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University Hospital Brno, Department of Pediatrics, 
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Introduction: In the wake of the war in Ukraine, Cze-
chia received over 350 000 war refugees of which 
approximately a third are children, including children 
with diabetes (CwD).
Objectives: Our aim was to describe the changes in 
therapy and diabetes control in Ukrainian war refu-
gee CwD during the first six months of their stay in 
Czechia.
Methods: A total of 124 CwD (62 boys, 62 girls) were 
enrolled into this longitudinal prospective obser-
vational multi-center study since February 2022 
through March 2023 in all of the 11 diabetes care cen-
ters caring for more than 100 CwD in Czechia. Their 
average age was 11.8±0,4 and duration of diabetes 
was 4.5±0.4 years. 
During the first visit, the war refugee CwD and their 
parents/caregivers signed a written consent and 
completed a survey concerning their diabetes care 
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prior to their arrival to Czechia. HbA1c, body weight 
and height and BMI and CGM values were measured 
and noted during the first visit and then at 3 and 6 
months. Non-parametric tests of repeated measure-
ments (ANOVA) were used for statistical analysis.
Results:  The mean HbA1c upon arrival was 62.8±2.1 
mmol/mol. A vast majority (87.9%) of CwD used mul-
tiple-daily injections with only 8.1% using continuous 
subcutaneous insulin infusion, while in 4.0% CwD 
the data on therapeutic modality were not obtained. 
CGM was used in 47.5% of the CwD (43.5% using in-
termittent scanning, 4.0% using continuous glucose 
monitoring). 
During the 6 months, the HbA1c decreased signifi-
cantly (60.2; 56.0; 55.8 mmol/mol, p<0.01). The de-
crease in HbA1c was accompanied by a significant 
increase in BMI standard deviation score (0.17; 0.25; 
0.38 SDS, p<0.01) while the insulin dose remained 
stable (0.8; 0.78; 0.81 units/kg/day, p=0.80). 
The use of CGM technology increased by 46% 
during the 6 months period. In CwD using CGM be-
fore their arrival to Czechia, there was no significant 
decrease in HbA1c (51.7; 50.0; 50.9 mmol/mol, p=0.6) 
while in the CwD who initiated CGM upon their ar-
rival to Czechia, HbA1c decreased significantly (69.6; 
61.0; 60.1 mmol/mol, p<0.01). Time in range increased 
significantly in CwD using CGM before their arrival to 
Czechia (60.5; 63.9; 65.9%, p=0.048).
Conclusions:  We have observed a significant de-
crease in HbA1c of war refugee CwD from Ukraine 
during the first 6 months after their arrival to Czechia. 
The steepest decrease was observed in CwD with 
newly initiated CGM technology underlining its vital 
role in improving diabetes control in CwD regardless 
of their background.

P-125    |    Determinants of poor glycemic control in 
children, adolescents and young adults with type 1 
diabetes mellitus in Congo

G.-G. Ontsira1, S.-V. Missambou-Mandilou1, 
L.C. Atipo Ibara Ollandzobo Ikobo1,2, J.D.J. Kende1, 
E. Bouenizabila3, B.P.S. Ngoulou1, 
J.R. Mabiala Babela1,2

1Teaching Hospital of Brazzaville, Pediatrics, 
Brazzaville, Congo, 2Health Sciences Faculty, Marien 
Ngouabi University, Brazzaville, Congo, 3Teaching 
Hospital of Brazzaville, Metabolic and Endocrine 
Diseases, Brazzaville, Congo

Introduction:  The goal of type 1 diabetes manage-
ment is to achieve good glycemic control. Most of 
patients followed up in our settings experienced a 
poor glycemic control.
Objectives: To analyze the determinants of poor gly-
cemic control in patients with type 1 diabetes in Con-
go.
Methods:  We conducted an analytical, cross-sec-
tional study of 132 children, adolescents, and young 
adults with type 1 diabetes in Congo. 
Informations on socio-demographic characteris-
tics, clinical examination, symptoms of anxiety and 
depression, the quality of life, and glycemic control 
were obtained by means of an interview on a survey 
form. The results were analyzed using SPSS 23 soft-
ware.
Results:  One hundred and thirty-two (132) patients 
were collected. Among them, 53% were males; 60% 
had good therapeutic compliance; 72.7% had an 
HbA1c > 7.5%. 
The mean global quality of life was 63.7%; 42.4% 
had symptoms of anxiety and 48.5% had symptoms 
of depression. The determinants for poor glycemic 
control were low socioeconomic status (p=0.000), 
alcohol consumption (p=0.005), irregularity in at-
tending education sessions (p=0.000), less than 
two HbA1c tests in the previous year (p=0.001), poor 
knowledge on diabetes (p=0.000), poor therapeutic 
compliance (p=0.000), the presence of symptoms 
of anxiety (p=0.000) and symptoms of depression 
(p=0.000).
Conclusions:  The poor glycemic control of patients 
with type 1 diabetes in Congo is of multifactorial 
cause. 
Determinants explaining this were: low socioeco-
nomic status, alcohol consumption, irregularity in 
attending education sessions, less HbA1c tests per-
formed in the previous year, poor knowledge on di-
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abetes, poor therapeutic compliance and psycho-
social issues. To ensure a better prognosis for these 
patients, consistent actions to improve these deter-
minants must be implemented.

 
P-126    |    Transition program in the management 
of type 1 diabetes in Congo from the pediatric 
age to the adult consultation in Congo: time for 
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S.V. Missambou Mandilou1,2, 
L.C. Atipo Ibara Ollandzobo1,3, J.D.M. Matoundou1, 
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Introduction:  The transition period in the manage-
ment of T1DM from paediatric to adult care is a del-
icate period in patients’ life. Poor health outcomes 
are often noted after transfer to adult care. A well 
organized and well-planned transition can have a 
positive and lasting impact on the patient’s life.
Objectives:  To describe measures taken by health 
care professionals in the preparation of the transi-
tion period, to assess the psychological problems 
and to compare glycemic control before and after 
the transition period.
Methods:  A descriptive cross-sectional study with 
prospective data collection on 123 children, ado-
lescents and young adults with type 1 diabetes was 
carried out. The data was collected using a pre-es-
tablished survey form. Psychological distress was 
measured using a patient health questionnaire, the 
‘problem areas in diabetes’ (PAID) for patients aged 
19 to 30 years or the ‘problem areas in diabetes teen-
ager’ (PAID-T) for patients aged 14 to 18 years. The 
results were analyzed using SPSS 23 software.
Results: Of a total of 123 patients, 17 (13.8%) were fol-
lowed up in an adult center (Group 1) and 106 (86.2%) 
in a pediatric center (Group 2). In this latest group, 63 
(78.8%) patients were aged 18 years and above. Only 
11 (10.4%) patients in group 2 were fully aware of a 
possible transfer to an adult facility. The mean PAID 
score in group 1 was 20.5 vs 40.5 in group 2. We not-
ed an HbA1c value ≥ 7.5% in 88.2% patients in group 1 
vs 74.5% in group 2.

Conclusions:  The transition of patients with type 1 
diabetes from pediatric to adult facilities in Congo 
is disorganized and unprepared. Although the level 
of diabetes-related distress is low in patients after 
the transition, but the poor glycemic control already 
noted in pre-transition persists and even gets worse. 
In regards of these findings, the implementation of a 
structured transition program would greatly contrib-
ute to improving the management and prognosis of 
patients in adulthood.

 
P-193    |    Performance of home-collected 
dried blood spot c-peptide measurement in 
assessing endogenous insulin secretion in 
children and adolescents with young-onset 
diabetes in Sub-Sharan africa
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Introduction:  C-peptide measurement during a 
mixed meal test remains the reference in assessing 
endogenous insulin secretion in people with dia-
betes. It is however expensive and cumbersome in 
practice.
Objectives: We examined the value of home-collect-
ed dried blood spot (DBS) C-peptide measurements 
in assessing endogenous insulin secretion in partici-
pants with young-onset insulin-treated diabetes.
Methods: We compared and assessed the diagnos-
tic performances of home fasting and post-meal 
(post-breakfast, post-lunch, and post-supper) dried 
blood spot C-peptide measurements with stan-
dardised mixed meal test 90-minute blood C-pep-
tide from 37 individuals: median (interquartile range) 
age 16 (15, 19) years and, diabetes duration 1.2 (0.1, 2.9) 
years. C-peptide was measured using a single mole-
cule array assay, which has a lower limit of detection 
(1.50) pmol/L.
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Results:  The median (interquartile range) fasting, 
post-breakfast, post-lunch, post-supper, and mixed 
meal test 90-minute blood C-peptide were 57 (16, 
144), 129 (26, 485), 102 (31, 250), 80 (26, 219) and 171 
(100, 418) pmol/L respectively. Post home-meal DBS 
C-peptide levels were strongly correlated with stim-
ulated blood C-peptide at 90-minutes from the 
mixed meal tolerance test, r=0.90-0.91, with a lower 
correlation for fasting DBS (r=0.77). 
For identifying participants with clinically relevant 
C-peptide levels (MMTT C-peptide <200pmol/L 
(near absolute insulin deficiency) and <600pmol/L 
(insulin requirement and type 1 diabetes) identi-
cal post breakfast DBS cut-offs had AUC ROC 
0.92(95%CI 0.82-1.00) and 0.98 (95%CI 0.94-1.00), 
with sensitivity/specificity 85.7% (63.7-97.0) /75.0% 
(47.6-92.7) and 90.6% (75.0-98.0)/100% (47.8-100.0) 
respectively.
Conclusions:  A single home-collected fasting or 
post-meal DBS C-peptide level allows accurate as-
sessment of endogenous insulin secretion in people 
with young-onset insulin-treated diabetes. There-
fore, the DBS C-peptide approach can be a useful 
alternative to venous blood C-peptide measure-
ment in this population.

 
P-194    |    Self-monitoring of blood glucose 
(SMBG) with individualised insulin dosing leads 
to improved glycemic control compared to 
SMBG alone in young people with type 1 diabetes 
in a low-resource setting
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M. Paterson2,3, R.A. Misgar1, T.M. Malla1
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Introduction:  The John Hunter Children’s Hospital 
(JHCH) Australia has achieved an average clinic 
HbA1c of 7.0% using their Success With Intensive In-
sulin Management (SWIIM). SWIIM centers around a 
flexible insulin regime.

The Sher-I-Kashmir Institute of Medical Sciences 
(SKIMS) in Srinagar, India services 400 children with 
type 1 diabetes. The average HbA1c is 10.5% and the 
average life expectancy is 29 years. Access to blood 
glucose monitoring and diabetes education is limit-
ed. 
Over the last 18 months, The JHCH has worked with 
SKIMS clinicians to adapt the SWIIM program (flex-
ible insulin dosing cards, dietetic resources and pa-
tient education resources) for the Kashmiri popula-
tion.
Objectives: To determine if flexible insulin dosing im-
proves diabetes outcomes over glucose monitoring 
alone in a low-income setting.
Methods:  Participants were people aged 0-25yrs 
with type 1 diabetes using multiple daily injections 
attending SKIMS. 
Participants received blood glucose monitoring 
strips by the Life For a Child Foundation. Participants 
were then commenced on flexible insulin dosing 
cards in a rolling manner.
Results:  59 participants were commenced on BGL 
monitoring and flexible insulin dosing. Over the study 
period, the average HbA1c decreased from 10.5% 
±2.3 (92 mmol/mol ±25) to 8.7% ±1.9 (72 mmol/mol 
±21). 40 participants were commenced on BGL mon-
itoring only and their average HbA1c decreased from 
10.4% ±1.8 (90 mmol/mol ±19) to 9.6% ±2.18 (82 mmol/
mol ±24). 
After 3 to 6 months, this group was commenced on 
flexible insulin dosing and the HbA1c decreased to 
9.0% ± 1.4 (75 mmol/mol ±15). 11 participants were 
commenced on BGL monitoring and flexible insulin 
dosing simultaneously and the HbA1c decreased 
from 10.9% ±3.1 (95 mmol/mol ±33) to 8.3% ±2.5 (67 
mmol/mol ±27)

Figure. Average HbA1c following the introduction of 
BGL monitoring and flexible insulin dosing.
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Conclusions:  BGL monitoring alone decreased the 
HbA1c and the addition of flexible insulin dosing led 
to a further reduction. We conclude that flexible in-
sulin dosing is feasible in a resource-limited setting.

 
P-195    |    Evaluation of quality of life in children 
and adolescents with type 1 diabetes in Dakar 
(Senegal)
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Introduction: Improving access to insulin, insulin ther-
apy protocols and patient education have contrib-
uted to reducing morbidity and mortality linked to 
diabetes. 
The goal of treatment is to prolong life expectancy 
and preserve quality of life (QOL).
Objectives:  To assess the overall QOL of children 
and adolescents with T1D in Dakar and to analyze 
the factors associated with this QOL.
Methods:  This was a multicentric cross-sectional 
study over a six months period (January-June 2022). 
It concerned children with T1D, aged 5 to 18 and fol-
lowed at the Changing Diabetes in Children (CDIC) 
clinics in Dakar. 
Data were collected using a pre-established ques-
tionary and QOL was assessed by the pediatric 
QOL score (PedsQL 3.2). We received authorization 
n°75852 from MAPI Research trust to use PedsQL 3.2. 
Analyses were performed using the software pack-
age SPSS 16.0. 
Quantitative variables are described as mean ± 
standard deviation (SD) and qualitative variables, as 
percentages.
Results:  We included 83 children with a male pre-
dominance (58%). Mean age was 12.83 ± 3.6 years 
and mean HbA1c 10.15±2.54%. Only 10.84% of chil-
dren had optimal HBA1c ≤ 7.5%. Mean insulin was 
0.86 ± 0.27 IU/kg/d and 79.53% of children self-in-
jected insulin. 
The mean QOL score was 57.8 ±15.2/100. Worry di-
mension, evaluated at 20.9, represented a problem 
for the majority of children, while the dimensions re-

lating to diabetes (73.6) and its treatment (76) were 
more satisfactory. QOL was correlated with low in-
sulin dose (p=0.0084), absence of snacks (p=0.02), 
child autonomy (p=0.002), diabetes duration 
(p=0.004) (Table) However, QOL was not associated 
with glycemic control.

Characteristics Score > 
57.8/100

Score < 
57.8/100 p-value

Age [mean± SD (years)] 15.57±3.2 9.84±4.6 0.02*

Sex - Male [n (%)] 25 (52.08) 23 (47.92) 0.28
Diabetes duration  
[mean ± SD (years)] 8.4±4.1 3±1.92 0.004*

Insulin dose  
[mean ± SD (UI/kg/d)] 0.8 ± 20 0.54 ±0.18 0,0084*

Snacks [n (%)] 23 (35.38) 42 (64.62) 0.02*

Self-injection insulin [n (%)] 54 (81.82) 12 (18.18) 0.002*

Normal school attendance  
[n (%)] 36 (52.95 32 (47.05) 0.24

Parents’ irregular income  
[n (%)] 12 (42.86) 16 (57.14) 0.09

Regular physical activity [n (%)] 46 (63.01) 27 (36.99) 0.02*

Table: Factors associated with QOL score

Conclusions:  The QOL of children and adolescents 
with type 1 diabetes in Dakar is satisfactory despite 
poor glycemic control. Its measurement during fol-
low-up visits, in addition to glycemic control, may be 
particularly useful in individual care and the imple-
mentation of appropriate interventions.

 
P-196    |    Post ramadan reduction of HbA1c was 
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Introduction: Although some experts would consider 
fasting during Ramadan a high risk for metabolic de-
terioration, recent studies have demonstrated that 
individuals with type 1 diabetes (T1D) can fast during 
Ramadan provided they comply with the Ramadan 
focused management plan and are under close pro-
fessional supervision.
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Objectives: The study was conducted to assess the 
safety, changes in hemoglobinA1c, insulin dose, epi-
sodes of hypoglycemia in young people with diabe-
tes who did fasting during Ramadan.
Methods: Two hundred forty-three patients with T1D 
and other types who insisted on fasting were en-
rolled one month prior to Ramadan 2022. Patients 
with their caregivers were given a guideline on Ra-
madan fasting by Diabetes team which included in-
sulin dose, HMBG and dietary adjustments. 
We compared the basal characteristics and other 
parameters eg. HbA1C, fasting days, number of hy-
poglycaemia, and insulin dose (before and after Ra-
madan in children and adolescents (< 18 years)with 
young adults (> 18 years) with diabetes.
Results:  Median age was 19[16-23] years, 141 
(58.0%). were female; Pre Ramadan median HbA1c 
was 8.3[7.4-9.5], 158(65.0%) were type 1 diabetes, 
65(26.7%) Type 2 and 20 (8.2%) were other types. 
Among the study participants 108 (44.4%) were < 18 
years with pre Ramadan median HbA1c, 8.7 [7.6-10.2] 
and 135 (55.6%) were young adults > 18 years with 
median HbA1c, 8.1[ 7.3-9.0]] ( p=.001). 
A significantly higher number of participants 
102(64.2%) were in older age who fasted for more 
than 15 days (p=.0001) and breaking the fast was 
more in young age group (p=0.003). A considerable 
proportion (47.7%in young vs 52.3% in older group) of 
patients developed mild hypoglyacemia. 
There was reduction of Post Ramadan insulin total 
daily dose (p =0.143) and significant reduction of 
median HbA1c, 8.6[ 7.4-9.5] in young vs 8.0[7.2-9.0] in 
older group after Ramadan (P = 0.016).
Conclusions:  Our data supports Ramadan focused 
diabetes education with proper care, young people 
with diabetes can fast safely during Ramadan. 
Moreover, in our cohort, there were less episodes 
of mild hypoglycaemia during fasting time with im-
proved glycemic control after Ramadan.

P-197    |    Prevalence and healthcare cost of type 1 
diabetes mellitus among Vietnamese children and 
adolescents: a population-based study using the 
National Health Insurance Database
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Introduction:  Previous researches have found large 
variations in reported prevalence around the world 
of type 1 diabetes. However, there is a lack of pub-
lished studies on the subject in Vietnam.
Objectives:  To estimate the prevalence and eco-
nomic burden of type 1 diabetes mellitus among the 
Vietnamese population aged below 20 years.
Methods:  We used the National Health Insurance 
Agency database, which covers data on the use of 
public healthcare services by 92% of the Vietnam-
ese population to extract data from the targeted 
population. It included patients aged below 20 years 
in 2022 who were diagnosed with T1D by a defined 
ICD-10 code (E10). 
The prevalence of diabetes was estimated for the 
total population (aged below 20 years) and by sub-
groups classified by age (0-4, 5-9, and 10-19) and 
sex. Healthcare costs accounted for direct medical 
costs, using payer perspective. The total direct cost 
per person-year was investigated.
Results:  Among 8,393 all-aged patients diagnosed 
with T1D, 946 (11.3%) were children and adolescents. 
The prevalence of T1D among children and adoles-
cents was 3.12 per 100000. Between subgroups by 
age, the prevalence per 100000 among the popu-
lation aged 10-19 years was the highest (5.05), fol-
lowed by the ones aged 5-9 years (2.13) and 0-4 
years (0.39). 
The prevalence in females (3.62) was higher than that 
in males (2.66). The total direct costs per person-year 
were estimated at 500 USD. It was higher than the 
corresponding cost for T2D in our previous study.
Conclusions:  This is the first research investigat-
ing the prevalence of children and adolescents T1D 
in Vietnam. Although the prevalence was modest, 
higher prevalence among older ages might implicit 
the latency in diagnosis, which results in poor man-
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agement of disease progression. Similarly, a higher 
healthcare cost for T1D patients compared to T2D 
patients should be noticed. In fact, management of 
these T1D patients might be more costly in terms of 
the indirect costs related to the burdens on their par-
ents, which were underestimated in this study.
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Introduction:  The challenges of insulin delivery are 
more pronounced in lower resource settings, impact-
ing on the experiences of children & young adults 
with Type I Diabetes (T1D).
Objectives:  This exploratory qualitative study, sup-
porting the Hum-An1 human/analogue insulin trial, 
explores patient, caregiver and provider experience 
of T1D in Bangladesh; this includes impact on daily 
life, quality of life (QoL) and treatment satisfaction.
Methods: We conducted semi-structured interviews 
with 10 patients (aged 12-25), 5 caregivers and 5 pro-
viders at a diabetes tertiary referral centre in Dhaka. 
Participants were recruited via purposive sampling 
to ensure age, gender, socioeconomic group & pro-
vider cadre diversity. 
Most (17/20) were conducted in person at the clinic; 
3 provider interviews were conducted remotely. Data 
were analysed thematically, combining deductive & 
inductive approaches.
Results:  Six key themes emerged. Diagnoses’ high-
lighted help-seeking behaviour; delayed diagnosis 
due to limited knowledge of T1D, especially in rural 
areas; and families’ initial distress and fear for the 
future, including marriageability. ‘Insulin and Hypo-
glycaemia’ highlighted coping strategies to manage 
poor access to a healthy diet, monitoring tools & in-
sulin storage. ‘QoL’ revealed the role of the multidis-
ciplinary team (MDT) in facilitating diagnosis accep-
tance. 

‘Effect on family’ debated the negative influence 
on family finances & caregiver distress. ‘Family and 
community support’ showed faith & peer support 
were vital for acceptance. 
‘Stigma/discrimination’ was shown by concealing 
the diagnosis, isolation & skipping insulin doses due 
to embarrassment.
Conclusions: We provide evidence on the challenges 
of living with T1D in low resource settings, the emo-
tional & economic impact on families & the role of 
the MDT in improving quality of life. 
Future policy & programming should consider MDT 
care, addressing social stigma and enhancing pa-
tient-community knowledge, while reflecting the 
Bangladesh cultural & religious context.

 
P-199    |    Risk of type 1 diabetes in relatives of 
people with type 1 diabetes: an Indian study

A. Sarda1

1UDAAN a NGO for children with Type1Diabetes, 
Aurangabad, India

Introduction: The risk of Type 1 Diabetes (T1D) in First 
Degree Relatives (FDR) and Second-Degree Rela-
tives (SDR) is not documented enough in literature. 
The Colorado study and a Finish study report differ-
ences in risk rates and gender predilection in FDR. 
Here we evaluate our data to estimate the risk in In-
dian population
Objectives:  Our study aims to assess the risk rates 
and gender predilection in FDR and SDR in people 
with Type1diabetes enrolled in UDAAN, a Type1dia-
betes support group in Aurangabad, India.
Methods: The data, maintained of 945 children be-
tween Nov 2007 to Jan 2022 was examined. 1700 
siblings and 1890 parents of the index cases were 
interviewed for T1D. 
The age of onset of diabetes, duration to onset in the 
FDR and SDR and correlation with gender was not-
ed.
Results: Of the 945 index cases, 23 (2.4%) had FDR 
with T1D. Of these 18 (1.9%) had 1 sibling as FDR. One 
(0.1%) had 2 siblings as FDR. Four (0.4%) had a parent 
as FDR. Ten (1%) had 1 SDR. 
Average age of index case at onset of diabetes was 
7.9 years. The average age of FDR at onset was 9.4 
years. Average time to onset in sibling was 3.7 years. 
Out of the 23 cases with FDR, parents accounted for 
17.4 % while siblings were 82.6 %. No significant gen-
der difference was seen.
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Conclusions:  The number of affected siblings in 
present study is lower than that reported from other 
parts of world. The age of onset appears to be lower 
and without gender bias. The risk should be studied 
across larger T1D population in India. 
These risks need to be explained to the health care 
providers, educators and parents for early identifi-
cation and treatment.

 
P-200    |    Latent tuberculosis in children and youth 
with type 1 diabetes mellitus in Dar Es Salaam, 
Tanzania

E.S. Majaliwa1, K.C. Muze2, E. Godfrey3, K. Byashalira4, 
B.T. Mmbaga5, K. Ramaiya6, S.G. Mfinanga7

1Kilimanjaro Christian Medical University College, 
Paediatric And Child Health, Moshi, Tanzania, United 
Republic of, 2Muhimbili National Hospital, Paediatric 
and child Health, Dar es salaam, Tanzania, United 
Republic of, 3Muhimbili National Hospital, Paediatric 
and child health, Dar es salaam, Tanzania, United 
Republic of, 4Kibong’oto Infectious Diseases 
Hospital, Infectious diseases, Siha, Tanzania, 
United Republic of, 5Kilimanjaro Christian Research 
Institute, Moshi, Tanzania, United Republic of, 6Shree 
Hindu-mandal Hospital, Internal Medicine, Dar es 
salaam, Tanzania, United Republic of, 7National 
Institute for Medical Research, Muhimbili Medical 
Research Centre, Dar es Salaam, Tanzania, United 
Republic of

Introduction:  Both tuberculosis (TB) and diabetes 
mellitus (DM) are increasing worldwide, with the as-
ymptomatic presentation when they co-exist, lead-
ing to interference in glycemia control, ant tubercu-
lous therapy failure, relapse, and death. 
Different studies (Mixed adult and youth) have shown 
how frequent TB is in patients with DM, and most of 
the time, they are asymptomatic. Data for latent tu-
berculosis in children and youth with type 1 Diabetes 
in Africa is limited.
Objectives: prevalence of latent tuberculosis in youth 
and children with type 1 Diabetes in Dar es Salaam 
–Tanzania.
Methods:  Our cross-sectional study recruited Chil-
dren and youth with T1DM by stage of puberty, gly-
caemic control, and age at diagnosis from January 
to December 2021 in -Dar es Salaam. Participants 
were screened for the presence of latent Tubercu-
losis using the QuantiFERON test. A positive test was 
considered to have latent TB.

Results: Of the 281 participants, the mean age was 19 
(±6) years, 51.2% were female, and (80.8%) had either 
a primary or secondary level of education at base-
line. 
Overall, the prevalence of latent TB was 14.9%, more 
slightly in females (52.4%) than in males, but was in-
significant. The proportion of latent TB was signifi-
cantly higher in uncontrolled HbA1c levels (76.2%) 
than those with controlled HbA1c (23.8%) [p=0.046]. 
Duration of diabetes and age at diagnosis did not af-
fect the occurrence of latent Tuberculosis [p >0.05]. 
Meanwhile, in the regression model, participants 
with latent TB were more likely to have uncontrolled 
HbA1c. [p=0.045]
Conclusions: Despite the methodological limitations, 
this survey highlights the high prevalence of latent 
TB among children and youth with diabetes shout-
ing for better control. These results clearly show the 
need to screen for Tuberculosis in children and youth 
with diabetes and if possible start them on Isoniazid 
prophylaxis as per protocol to prevent the develop-
ment of active tuberculosis, especially in this TB en-
demic areas like Tanzania.

 
P-202    |    Disturbed eating behaviour in indian 
adolescents with type 1 diabetes mellitus

A. Prasad1, D. Harit1, P. Gupta1, S. Madhu2

1University College Of Medical Sciences (UCMS) 
under University of Delhi (DU), Department of 
Pediatrics, New Delhi, India, 2University College Of 
Medical Sciences (UCMS) under University of Delhi 
(DU), Department of Diabetes, endocrinology and 
metabolic disorders (DEM), New Delhi, India

Introduction: Prevalence of DEB in adolescents with 
T1D is much higher as compared to general popula-
tion. Till date all studies done on DEB have been con-
ducted in developed nations and their results cannot 
be presumed to be similar in Indian population due 
to huge differences in our eating practices and be-
haviour. Thus, we conducted this research.
Objectives: To study the prevalence of Disturbed Eat-
ing Behaviour (DEB) in adolescents with Type 1 Dia-
betes by using Diabetes Eating Problem Survey-Re-
vised (DEPS-R) and Modified SCOFF (mSCOFF) 
questionnaire and to determine effect on glycemic 
control.
Methods:  We recruited 10-19 years old adolescents 
with T1D who were on regular Insulin therapy for 
≥1year duration. Diabulimia was also included in DEB. 
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Demographic and clinical details were recorded.
Sample size: We completed the survey of 100 pa-
tients. DEB was assessed using both DEPS-R and 
mSCOFF. The questionnaires were translated into 
Hindi and the reverse translation to English was also 
done. The revised DEPS has 16 items and mSCOFF is 
a five-item questionnaire that can be quickly admin-
istered during routine clinic visit.
Results:  Participants were evaluated for DEB using 
both DEPS-R and mSCOFF. DEB screen was consid-
ered positive if ≥2 score in mSCOFF and ≥20 score 
in DEPS-R. Table 1 shows results of DEB in the study. 
45% of the participants had DEB. 
Out of these 45 patients with DEB; 55.6% were fe-
males and 44.4% were males. DEB was found to sig-
nificantly affect glycemic control as out of 45 partici-
pants with DEB 40(88.9%) had poor glycemic control. 
Interestingly, 31.0% of our patients had marked re-
sponses which were suggestive of diabulimia.

Table 1: DEB in Study Participants

Conclusions:  Disturbed Eating Behaviour is highly 
prevalent in Indian adolescents with T1D. We recom-
mend early screening of all T1D adolescents for DEB 
for early detection and treatment as it is associated 
with poor glycemic control.

P-226    |    Effects of numeracy and literacy on 
glycemic control and self-perceived efficacy in 
youth with type 1 diabetes in Haiti

B. Leduc1, M. Joseph2, R.M. Duperval2, K. Altenor*3, 
J.E. Von Oettingen*4,3

1McGill University, Faculty of Medicine and Health 
Sciences, Montréal, Canada, 2Kay Mackenson Clinic, 
Port-au-Prince, Haiti, 3McGill University, Montréal, 
Canada, 4Montreal Children’s Hospital, Pediatric 
Endocrinology, Montréal, Canada

Introduction: Effects of literacy and numeracy on gly-
cemic control and self-perceived efficacy in youth 
with type 1 diabetes (T1D) in low-resource settings 
are understudied.
Objectives:  We evaluated literacy and numeracy in 
Haitian youth with T1D and their caregivers, and their 
association with hemoglobin A1C (A1C) and self-per-
ceived efficacy.
Methods: Cross-sectional cohort study at a pediatric 
diabetes clinic in Haiti from 06-12/2017. We included 
patients with a diagnosis of T1D at ages 0-25 years 
and at least one parent of Haitian ancestry, and one 
caregiver per youth. We collected clinical data, A1C, 
and administered a population-adjusted numeracy 
questionnaire and the Perceived Diabetes Self-Man-
agement Scale (PDSMS). We used uni- and multivar-
iate models to assess predictors of A1C and PDSMS 
scores.
Results: We included 85 patients (60% female), me-
dian age at diagnosis 14.3y (11, 16.5), median diabetes 
duration 3.1y (1.2, 4.6) and 73 parents. Mean A1C was 
11.3% (± 2.7), less than 10% of patients had A1C <7%. 
76 patients (90.5%) self-reported being able to read, 
78 (91.8%) to write and 84 (98.8%) to count. 
Mothers’ and fathers’ median education years were 
7.0 (2, 16) and 11 (6, 16), respectively. 54 parents (74.0%) 
self-reported being able to read and write. 
Normalized to 100%, median patient numeracy score 
was 75.0% (56.3, 87.5) and the mean PDSMS score 
was 65.9% (± 11.8). 
In univariate models, lower A1C was predicted by 
younger age (p=0.013), but not by gender, diabetes 
duration, numeracy score, parental education or 
PDSMS score. Higher PDSMS scores were predicted 
by higher numeracy scores (p=0.003), marginally by 
male sex (p=0.057), but not by age, diabetes dura-
tion, or parental education. 
In a multivariate model adjusted for age, sex and di-
abetes duration, higher numeracy remained a signif-
icant predictor of PDSMS scores (p=0.006).
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Conclusions:  In youth with T1D in Haiti who have 
ubiquitously poor glycemic control and suboptimal 
family literacy and numeracy, numeracy is a predic-
tor of self-perceived efficacy of T1D.

 
P-231    |    Comprehensive approach towards 
paediatric diabetes management: NGO initiatives 
in developing country

S Pal1, B Gupta2

1SFCCP, Med, Meerut, India, 2Tnm, Meerut, India

Introduction:  
​In developing nations diagnosis of diabetes brings 
mental-trauma/depression in family. Focused treat-
ment for pediatric age-group is unavailable in de-
veloping-countries. 26% of diagnosed diabetics are 
children’s. Adequately trained physicians/Nurses in 
issues of pediatric-diabetes provide continuity of 
care, relief from depression and smooth transition 
from diagnosis to treatment. 
Qualitative collaborative relationship between these 
makes diabetics life bearable. Our NGO-project 
highlights significance of relationship between nurs-
es and diabetic-children in community clinic setup of 
rural India.
For Diabetes, its assumed that depression is inevi-
table sequel to diagnosis. Retrospective analysis of 
past studies shows—counselling improves QOL & at-
titude towards diabetes-treatment.
Objectives: To describe/evaluate care issues in dia-
betic-children’s. Observe/modify nature of relation-
ship between nurse and child. To evolve comprehen-
sive treatment plan for patients and families.
Methods: A retrospective analysis of data base from 
7 rural health-clinics. Specialized therapy/support 
to pediatric-age-group not available at any centre. 
Total 117 children’s [4-13 years] diagnosed with dia-
betes. 23 had additional endocrine/metabolic prob-
lems. Nursing/medical care plan analyzed. No spe-
cialized trained personal in rural/tribal India. 
Opinion/needs from patients families collected on 
feedback questionnaire. Then we trained 10 nurses 
& 2 physicians for handling pediatric cases [4 weeks 
training].
Results:  Out of 117, 41 discontinued Rx due to im-
proper counseling/guidance. 3 died. Patient/fam-
ily’s feedback highlights: Better access to newer 
drugs-delivery-systems, psychosocial support, fol-
low-up-plan. Nurses/physician be sensitized in pedi-
atric care-issues. 

Main issues of concern were: 
1. Illness and coping with their feelings. 
2. Initial impact of diagnosis and a search for solu-
tion? Expectations for future life & its quality? 
3. Concerns of cost of RX. 
4. Availability of proper follow-up centers in rural ar-
eas of developing nations.
Conclusions:  Multifaceted Relationship between 
physician/nurse and Diabetics childrens is crucial. 
This relationship provides better continuity of treat-
ment. We show concerns/difficulties while working in 
Asian set-up to international experts/seniors at IS-
PAD-congress.

 
P-232    |    Bridging gaps in paediatric diabetics 
care: patient advocacy project

S Pal1, T Roy1, B Gupta2

1SFCCP, Meerut, India, 2tnm, Mumbai, India

Introduction:  
Diabetes in children’s brings mental-trauma/depres-
sion in family. Focused treatment for pediatric age-
group is unavailable in developing-countries. 26% 
of diagnosed diabetics are children’s. Adequately 
trained physicians/Nurses in issues of pediatric-dia-
betes provide continuity of care, relief from depres-
sion and smooth transition from diagnosis to treat-
ment. 
Qualitative collaborative relationship between these 
makes diabetics life bearable. Our NGO-project 
highlights significance of relationship between nurs-
es and diabetic-children in community clinic setup of 
rural India.
Objectives: This is a patient advocacy project. here 
we have tried to analyze and address of pediatric 
patents.
In Diabetes, its assumed that depression is inevitable 
sequel to diagnosis. Retrospective analysis of past 
studies shows—counselling improves QOL & attitude 
towards diabetes-treatment.
So aim was to describe care issues in diabetic-chil-
dren’s. Observe/modify nature of relationship be-
tween patient advocate with medic and child. To 
evolve comprehensive treatment plan for patients 
and families.
Methods:  
A retrospective analysis of data base from 7 rural 
health-clinics. Specialized therapy/support to pedi-
atric-age-group not available at any centre. Total 
123 children’s [4-13 years] diagnosed with diabetes. 
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23 had additional endocrine/metabolic problems. 
Nursing/medical care plan analyzed. No specialized 
trained personal in rural/tribal India. 
Opinion/needs from patients families collected on 
feedback questionnaire. Then we trained 7 nurses & 
2 patient advocates for handling pediatric cases [4 
weeks training].
Results: 41 discontinued Rx due to improper counsel-
ing/guidance. 3 died. Patient/family’s feedback high-
lights: Better access to newer drugs-delivery-sys-
tems, psychosocial support, follow-up-plan. 
Nurses/physician be sensitized in pediatric care-is-
sues. 
Main issues of concern were: 
1. illness and coping with their feelings.
2. Initial impact of diagnosis and a search for solu-
tion? Expectations for future life & its quality? 
3. Concerns of cost of RX
4. Availability of proper follow-up centers in rural ar-
eas of developing nations
Conclusions:  Multifaceted Relationship between 
caregiver and Diabetic-child is crucial. Patient ad-
vocates can play pivotal role here. This relationship 
provides better continuity of treatment. 
We show concerns/difficulties while working in 
Asian set-up to international experts/seniors at IS-
PAD-congress.
due to resource limitation we couldn’t so long term 
statistical analysis,

 
P-233    |    Designing diabetes- advocacy project : 
NGO initiatives in resource-poor nations

S Pal1, B Gupta2, T Roy1

1SFCCP, Meerut, India, 2tnm, Mumbai, India

Introduction:   Diabetes- support services facilities 
available only in few city hospitals. Especially diabet-
ics in rural India lack comprehensive diabetes care 
plan. NGO’s play key role in psychosocial-support/ 
Counseling/rehabilitation in remote towns of india.
Objectives:  Our advocacy Project aimed to for-
mulate policy for trained personals to give better & 
cost-effective Diabetes care.
Methods: We mobilized training resources from local 
primary Health-centers. Training in Counseling & dia-
betes care imparted to nurses. Team consisted 2 so-
cial worker, 4 nurse & one physician. Local traditional 
faith-healers & community leaders involved for more 
effective diabetes awareness/education programs. 
Aim was to provide physical-comfort to patient, im-

prove relationship with diabetics family members, 
gradually we prepared patient/family for long term 
diabetes care needed by patients. Discomfort/anxi-
ety decreases overall treatment efficacy. 51 Patients 
enrolled during community out-reach-programs. 
Data collected on feedback-questionnaire. 
Most difficult tasks is discussing cost of long term 
therapy & non availability of newer insulin prepara-
tions in rural/tribal areas.
Results:  Diabetes Counseling/ support services 
must be made more accessible in rural-areas. Our 
NGO’s approach is also very cost-effective. Due 
to non-availability of trained-personal in rural ar-
eas this approach crucial in resource poor nations. 
We noted 86% responded favorably to counseling/
nursing care programs, 79% showed willingness 
to motivate fellow patients to facilitate support-
ive-care-program of NGO-volunteers.
Conclusions:  17 patients themselves became reg-
ular active facilitators in our NGO’s Diabetes-care 
workshops. Our Holistic approach helped overcome 
hopelessness/fear depression. Supportive care 
emerged very serious issue affecting QOL in diabet-
ics. NGO’s need to Improve access to drugs by col-
laboration with national diabetes societies..

 
P-235    |    Clinical profile and outcome of type 
1diabetics mellitus in BPKIHS up to 16 years old 
children

A.K. Singh1, R.P. Sah2, R.G. Sah3, A. Dahal2

1B.P.Koirala Institute of Health Sciences 
Dharan,Nepal, Department of Pediatrics and 
Adolescent Medicine, Dharan, Nepal, 2B.P. Koirala 
Institute of Health Sciences, Department of Surgery, 
Dharan, Nepal, 3Birat Medical College, Department 
of Radio-diagnosis & Imaging, Tankisinwari 
Biratnagar, Nepal, Nepal

Introduction: Treatment and management of Type 1 
DM among children remains a significant challenges 
in pediatrics age group requiring prompt manage-
ment. However till date there are no published data 
on pediatrics population in Type 1 DM in the east-
ern region of Nepal. This opens the door to conduct 
this study at BPKIHS to explore the treatment and 
management outcome of the Type 1 DM in pediat-
rics population at our prestigious site. Thus, owing 
to above reports observations early treatment and 
management were the crucial factors in improving 
outcome of type 1 DM in pediatric population.
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Objectives: General Objectives 
Clinical profile and outcome of type 1diabetics melli-
tus in BPKIHS up to16 years old children.
Specific Objectives: 
To study the demographic variable such as age, sex, 
occupation, family income of T1DM.To assess the 
knowledge of children and home care management 
in diabetes mellitus and to evaluate the risk factors 
associated with Type I Diabetes Mellitus.
Methods: ​​​​​Population/ participants:
50 Children were included in this study
Type of study design:
Observational and asked questionnaire based 
Study.
Results: A total of 50 cases were included, the mean 
and SD age of all the patients was 10±3.8 (range 1.5-
16) years.

The male and female data, (44%) was found to be 
male and female was (56% ).
Knowledge about Type I Diabetes Mellitus (T1DM)
it was found that 30% has Knowledge about 
T1DM=30%, while 70% has got No Knowledge about 
T1DM
Knowledge about Treatment of T1DM
it was observed
Knowledge about Treatment of T1DM= (33) 54%
No Knowledge about TreatmentT1DM= (27) 46%
Management Practicing about Type I Diabetes 
Mellitus (T1DM)
It was seen
Management Practicing about Type T1DM=39 (78%)
No Management Practicing about Type T1DM=11 (22%)
Complication
Complication associated with T1DM=3 (6%)
No Complication associated with T1DM=47 (94%)
Income Status
sub categorized
<10000=13 (26%)
10000-20000=16 (32%)
20000-40000=11(22%)
>40000=10(20%)
Conclusions: There was no significant difference be-
tween the male and female population. The Knowl-
edge about T1DM it was found that majority of the 

patients (70%) do not have Knowledge about T1DM.
Around half of the patients had knowledge about 
Treatment of T1DM.Management Practicing about 
Type T1DM was observed in around 78% i.e. 39 out 
of 50 cases. 
Complication associated with T1DM was observed 
in just 3 cases out of 50 i.e. 6%.The family income 
status was categorized into 4 sub group and it was 
found that maximum income level was in the group 
of 10000-20000=16 (32%).

 
P-240    |    Reduction of diabetes-related 
hypoglycemia in children and adolescents with 
type 1 diabetes in Ghana

A. Murray1,2, S. Hottor3,4, Y.B. Amoah3,4, 
J. Ojilong3,4, O. Nabeta3, V. Nabeta3, Q. Sun5, 
S. Corathers1,2, N.-H. Yayah Jones1,2

1Cincinnati Children’s Hospital Medical Center, 
Endocrinology, Cincinnati, United States, 2University 
of Cincinnati, College of Medicine, Cincinnati, 
United States, 3Sonia Nabeta Foundation, New York, 
United States, 4Sanford World Clinic, Accra, Ghana, 
5Cincinnati Children’s Hospital Medical Center, 
Biostatistics and Epidemiology, Cincinnati, United 
States

Introduction: People living with Type 1 Diabetes (T1D) 
in low income countries experience high morbidity, 
including severe hypoglycemia. The use of mixed in-
sulins, inability to access supplies, and social factors 
contribute to hypoglycemia and may limit ability to 
achieve HbA1c targets. The Sonia Nabeta Founda-
tion (SNF) focuses on sustainable medical care for 
children and young adults with T1D living in sub-Sa-
haran Africa. 
In partnership with Sanford World Clinic, SNF estab-
lished a T1D clinic in Ghana, West Africa that uses a 
comprehensive approach, including education, ac-
cess to analog insulins and supplies, access to a di-
etician, psychologist and pediatric endocrinologist, 
and peer to peer support.
Objectives: This study’s aim was to evaluate the gly-
cemic outcomes of this clinic population, including 
HbA1c and a novel metric, hypoglycemia per glu-
cometer days, based upon available data.
Methods: HbA1c was obtained using the BioHermes 
HbA1c EZ 2.0 machine every 3 months in conjunction 
with glucometer downloads. Glucometer days were 
defined as the number of days a patient checked at 
least one blood glucose (BG) in a 24 hour period. 
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Hypoglycemia was defined as a BG </= 3.9 mmol/L 
(70 mg/dL); severe hypoglycemia was defined as a 
BG </= 3.0 mmol/L (54 mg/dL). Demographic data 
and insulin doses were abstracted from the medical 
record.
Results: Of the 22 participants (mean age 18.4 years, 
range 7-25 years, 7 male), 73% presented to clinic us-
ing Mixtard (soluble insulin/NPH) at an average insu-
lin dose of 0.81 units/kg/day.

Month of 
Clinic  

Participa-
tion

Average 
HbA1c (%)

Rate of 
Hypogly-
cemia per 

Glucometer 
Days (%)

Rate of  
Severe 

Hypogly-
cemia per 

Glucometer 
Days (%)

Glucometer 
Days (n)

1 (Baseline) 11.6 (n=22) 27.2 13.6 184

2 36.3 16.1 366

3 8.5 (n=19) 34.0 16.1 341

4 35.0 20.4 329

5 37.6 14.4 194

6 7.4 (n=9) 30.1 15.1 186

7 29.9 13.9 144

8 23.1 2.6 78

9 8.3 (n=3) 15.8 0 57

Conclusions: Data at this time showed a decrease in 
average HbA1c from 11.7% (baseline) to 8.6% over the 
first 3 months, sustained over time. Total and severe 
hypoglycemia rates also decreased over time. This 
indicates that a comprehensive T1D clinic in a low in-
come country can improve glycemic outcomes. This 
baseline data will be used in combination with social 
determinants of health surveys to further develop 
the clinical and quality improvement initiatives.

P-267    |    Prevalence, annual incidence rate and 
clinical characteristics of pediatric and adolescent 
patients with diabetes in Kenyatta national 
hospital, Nairobi, Kenya. A 14 year retrospective 
study

P. Wamalwa1, L. Mungai1, P. Laigong1, A. Omar1, 
P. Amolo2

1University of Nairobi, Paediatrics and Child 
Health, Nairobi, Kenya, 2Kenyatta National Hospital, 
Paediatrics and Child Health, Nairobi, Kenya

Introduction:  There is little data on prevalence and 
clinical characteristics amongst diabetes in the pe-
diatric and adolescent group in sub-Saharan Africa.
Objectives: To determine the prevalence and annual 
incidence rate; describe the clinical characteristics in 
terms of gender, age at diagnosis, presenting com-
plaints, duration from symptom onset to presentation 
to the endocrine clinic and loss to follow up amongst 
patients aged 25 years and below with diabetes.
Methods: A hospital-based retrospective, descriptive 
study was carried out at Kenyatta National Hospital 
between January 2008 to December 2021 amongst 
patients aged 25 years and below with diabetes. 
Statistical Package for Social Science (SPSS) ver-
sion 23.0 was used for analysis.

Results: The prevalence of type 1 diabetes was found 
to be 288 with 2 cases of type 2 diabetes and a fe-
male preponderance. Most, 36.4%, of cases of type 
1 diabetes got diagnosed within the ages of 10 to 18 
years while 30% between 19 to 25 years, 12.5% with-
in 6 to 9 years, 15.5% within the first 5 years of life. 
Diabetic ketoacidosis was the most common initial 
clinical presentation of type 1 diabetes at 90.2% with 
35.7% concomitant weight loss. 
Fever formed 16% of the complaints while 2.7% and 
2% had polyphagia and secondary enuresis respec-
tively. Few, 2%, had the classical symptoms of dia-
betes. There was an upward trend in type 1 diabetes 
with a dip in the year 2020. Patients with type 2 dia-
betes were diagnosed at the age of 19 and 23 years 
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respectively. Patients with type 1 diabetes took an 
average of 2.5 months and a median age of 18 days 
between symptom onset to clinic review. A third of 
the cases were lost to follow up.
Conclusions:  Recommendations: The increasing 
cases of type 1 diabetes with delayed diagnosis re-
quires allocation of more resources and increased 
creation of awareness in the population. Manage-
ment of various conditions during pandemics to be 
streamlined. Hospital-based patient tracking system 
is recommended.

 
P-273    |    An institutional analysis of changing 
diabetes in children (CDIC)

M. Hedegaard1,2, A.S.W. Olsen3, H. Gundelach2, 
M.W. Hansen2

1Technical University of Denmark, Engineering 
Technology and Didactics, Ballerup, Denmark, 
2Copenhagen Business School, Management, 
Society and Communication, Frederiksberg, 
Denmark, 3Novo Nordisk A/S, Global Public Affairs 
and Sustainability, Bagsværd, Denmark

Introduction:  CDiC is an access-to-medicine pro-
gram created in 2009 as a charitable partnership 
led by Novo Nordisk (NN) in collaboration with Roche, 
WDF, ISPAD, and local implementation partners. In 
2020, NN announced the aim of providing 100,000 
children access to T1D treatment by 2030. 
This paper analyses the opportunities and challeng-
es emanating from operating a charitable initiative 
within a for-profit multinational corporation.
Objectives: To critically assess the strengths, weak-
nesses, and long-term sustainability of the CDiC 
program from an institutional perspective.
Methods:  Institutional theory (see, e.g., Scott, 1995; 
Westney, 1993) focuses, i.a., on how organizations 
gain legitimacy and handle hybrid tensions within 
their institutional environments. This understanding 
of organizational dynamics in addition to MNC inte-
gration theory (Meyer & Su, 2015) structure our anal-
ysis. 
The analysis is based on interviews with NN function-
al teams, staff, and implementing partners in Tunisia 
and Bangladesh, as well as on financial and output 
data from CDiC.
Results: The study identified some tensions inherent 
to the CDiC program: First, embedding this charita-
ble activity in NN’s line organization allows CDiC to 
scale up rapidly, leveraging affiliate staff’s knowl-

edge of diabetes care delivery and insulin portfolios. 
Yet, the embeddedness also creates communication 
and program identity challenges. 
Second, CDiC encounters a high degree of institu-
tional variability that exacerbates the already com-
plex coordination challenges of adaption to 26 na-
tional contexts while securing efficiency, scale, and 
synergies. 
Third, in the absence of market responses, CDiC, like 
most charitable activities, faces challenges of mea-
suring impact and social return on investment.
Conclusions:  CDiC presents a unique organization 
that has produced noteworthy results. Yet, the insti-
tutional analysis demonstrated several tensions and 
challenges that CDiC faces in its mission towards 
providing 100.000 children with access to T1D care.

 
P-287    |    Poor vitamin D status in children and 
adolescents with type 1 diabetes: shall we worry?

D. Harit1, S. Datta1, P. Batra1, S. Madhu1

1University College of Medical Sciences & GTB 
Hospital, Pediatrics, Delhi, India

Introduction:  India has a high incidence and preva-
lence of both vitamin D deficiency and Type 1 Diabe-
tes (T1D). However, very few studies have been done 
in the India to see what happens to vitamin D levels in 
children and adolescents with T1D.
Objectives: This study was being done to assess the 
vitamin D status in children and adolescents with 
T1DM and to compare this with non-diabetic con-
trols. We also aimed to determine the association 
between Vitamin D levels and glycemic control, fre-
quency of infection episodes and hospitalizations.
Methods:  This cross-sectional study was conduct-
ed in India from November 2018 – April 2020 after 
approval from the institutional ethics committee. A 
total of 42 known cases of T1D aged 2 to 18 years, 
on treatment for the same for >3 months and 42 
age and gender matched unrelated non-diabetic 
controls were enrolled. Detailed history regarding in-
fections, DKA episodes, hospitalizations and insulin 
requirements were taken. Vital parameters, anthro-
pometry and findings of clinical examination were 
recorded. Sample collection of blood and urine was 
done at recruitment or after prior appointment.
Results:  The mean serum vitamin D levels in cases 
was 19.85 ±11.86 ng/mL and in control 21.76 ± 11.72 ng/
mL, the difference was not significant. However, the 
vitamin D status was significantly poorer in cases 
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compared to controls. In our study, 59% of the cases 
were having low vitamin D (including both vitamin D 
insufficient and vitamin D deficient) as compared to 
only 52% in controls and this difference was signifi-
cant (p = 0.034). 
There was no significant correlation between vita-
min D levels and glycemic control, duration of dis-
ease and history of past episodes of hospitalizations 
and infections in cases.
Conclusions:  Children and adolescents with Type 1 
Diabetes had significantly poorer vitamin D status 
compared to controls. Vitamin D deficiency/suffi-
ciency/insufficiency had no correlation with the dis-
ease course in terms improved glycemic control, fre-
quency of infections or DKA.

 
P-289    |    Parental distress and quality of life of 
Indian adolescents with type 1 diabetes

D. Harit1, A. Prasad2, P. Gupta2, S. Madhu2

1University College of Medical Sciences and GTB 
Hospital, Department of Pediatrics, Delhi, India, 
2University College of Medical Sciences and GTB 
Hospital, Pediatrics, Delhi, India

Introduction: Management of Type 1 Diabetes in chil-
dren and adolescents can be very stressful for the 
patients and their families, and this may adversely 
affect their​ diabetes management.
Objectives: Management of Type 1 Diabetes in chil-
dren and adolescents can be very stressful for the 
patients and their families. We studied the Quality of 
Life (QOL) of Indian adolescents with Type 1 Diabe-
tes, Parental distress and the factors affecting it.
Methods:  95 parent-children dyad (10-19years) with 
T1D, who were taking regular Insulin therapy for 
≥1year duration completed questionnaire battery 
that included Hindi and English version of PedsQL 
Diabetes Module Version 3.0 Child and Parent Re-
port (10-12 years age)/PedsQL Diabetes Module Ver-
sion 3.0 Teen and Parent Report (13-19 years age) 
and Problem Areas in Diabetes Survey-Parent Re-
vised version (PAID-PR) survey.
Results: The mean PAID-PR Score was 67.90 ± 16.18 
(range:38.75 - 98.5), suggesting that Distress was 
present in all parents. The mean (SD) of PedsQL 
Child Score was 59.11 (12.10) and ranged from 24.46 
- 79.47. The mean (SD) of PedsQL Parents Score was 
55.29 (11.66) and ranged from 22.3 - 83.92. A lesser 
PedsQL score in both suggesting more problem and 
poorer QOL. 

Age, gender, BMI and other socioeconomic and clin-
ical parameters did not affect the overall quality of 
life scores (p>0.05). Parental Distress was significant-
ly associated with poor QOL of children as per the 
PedsQL Parents Score (r = -0.27, p = 0.006) but not 
with PedsQL Child Score (r = -0.17, p = 0.089). Father’s 
highest educational qualification was not related to 
the quality of life in children. 
However, there was a significant correlation be-
tween PedsQL Child Score and highest maternal 
educational qualification. Mean PedsQL Child Score 
was highest in children with postgraduate mothers 
suggesting a better QOL.
Conclusions:  Indian parents and their adolescents 
with T1D have significant distress and poor health 
related quality of life.

P-309    |    SWEET registry : experience of a centre 
from a low income country

S. Sap1,2, Y. Tekel2, A. Mendomo2, R. Mbono3, P. Koki2

1The University of Yaounde I, Peadiatrics, Yaounde, 
Cameroon, 2Mother and Child Center, Peadiatrics, 
Yaounde, Cameroon, 3University of Douala, 
Peadiatrics, Douala, Cameroon

Introduction:  Challenges of diabetes care are nu-
merous especially in low income countries. Data 
are of a great help in decision making regarding 
diabetes care. Different registries are proposed to 
help centres to have a holistic look of their activity. 
SWEET diabetes registry of ISPAD is most used. The 
mother and child center of the Chantal Biya Founda-
tion have been included in the latter since a couple 
of year.
Objectives: The present aim to evaluate effect of be-
ing in an international registry
Methods:  This is a pre/post observational study of 
effects of being in SWEET registry. We evaluate in-
stitutional, patient care organization, health staff 
satisfaction, patients/parents satisfaction, health/
metabolic impact. Benefits and difficulties are also 
evaluated
Results: At the institutional level, the entry in SWEET 
registry leads to modification of the status of the di-
abetes unit with posting of one non-permanent to 
permanent staff totally dedicated to diabetes care, 
attribution of a new space for patient education. 
Concerning patients care organization, diabetes 
consultation was separated to general endocrine 
consultation, with planification of consultations. 
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At the level of patient, from data, team were able 
to identify those without control of basic lab exam, 
catch up of those loosed of follow up. Health staff 
and patients has a positive impression on the new 
unit functioning. Difficulties experienced are related 
to data entry in DPV software, entry of data in multi-
ple computers, inadequation between high income 
standards of care and local availabilities
Conclusions:  Entry in SWEET registry has a posi-
tive impact in the functioning of the diabetes unit 
of the mother and child centre however, difficulties 
remains, related to appropriate use of the DPV soft-
ware. Training of health staff and adaptation to local 
possibilities are recommended

 
P-340    |    Efffect of gestational diabetes mellitus 
on neonatal outcomes: prospective observational 
study

S. Rohatgi1, R. Mishra1, A. Kumar1, J. Bagla1

1ESI PGIMSR Basaidarapur New Delhi, Pediatrics, 
New Delhi, India

Introduction:  Gestational diabetes mellitus (GDM) 
represents one of the most common complications 
during pregnancy, being associated with numerous 
maternal and neonatal complications.
Objectives:  To compare clinical and metabolic de-
rangements in newborns of GDM mothers with non-
GDM Mothers.
Methods: Observational prospective study from Nov-
2020 - April-2022 in a tertiary care centre in New 
Delhi with 100 newborns of GDM mothers as cases 
and 100 newborns of non-GDM mothers as controls. 
GDM was diagnosed based on IADPSG criteria. Neo-
natal clinical characterstics including gestational 
age, birth weight, need of resuscitation, asphyxia, re-
spiratory distress and metabolic complications were 
compared between the cases and controls.
Results: Mean age of GDM mothers were 26.84 years, 
with mean HBA1c = 5.36 (±0.61), 79% belonged to up-
per-middle and 21% to lower-middle class. 54% were 
diagnosed with GDM in 2nd trimester and managed 
with medical nutrition therapy (MNT-82%), metformin 
(15%), and insulin (3%). Hypothyroidism was more 
common with GDM mothers (31% vs 12%, χ2=10.695, 
p=0.002) comapared to non GDM mothers.
There was no significant difference in the birth 
weight (2.89 kg vs 2.80kg, p=0.269) need for resusci-
tation (13% vs 7%) asphyxia (6% vs 5%) and respira-
tory distress (14%vs9%) in both goups.

Significant number of newborns of GDM mothers 
vs newborn of non GDM mothers were associat-
ed with complications like polycythaemia (27% vs 
4%, χ2=20.195, p=.000), hypoglycaemia (7% vs 1%, 
χ2=4.688, p=.030) and Large for gestational age 
(LGA 11% vs 4%,χ2=6.224, p=.045).
Newborns of GDM mothers also had longer duration 
of hospital stay (60% vs 43%, χ2 =5.785, p=0.016) 
with common indications like hypoglycaemia (7%), 
hypocalcaemia (8%), respiratory distress (14%), and 
Neonatal hyperbilirubinemia (NNH=30%).
Conclusions:  GDM is associated with LGA, NNH, 
polycythemia, hypoglycemia, hypocalcemia, and 
increased duration of hospital stays in newborns. 
Mean hours of life for hypoglycemia to develop 
was 10.75±6.59 hrs, so one should be more watchful 
during this period.

 
P-348    |    Scaling DigiBete: UK’s first community 
led, clinically approved diabetes self-management 
platform in Pakistan with Meethi Zindagi

M. Julian1, A. Anwar2, S. Adjmal2, H. Saeed3, 
R. Julian4, K.S Choudhry5, S. Mehar6

1DigiBete, CEO, Leeds, United Kingdom, 2Meethi 
Zindagi, Diabetes Education, Lahore, Pakistan, 
3Joslin Diabetes Center, Clinical Research Fellow, 
Boston, United States, 4DigiBete, Director, Leeds, 
United Kingdom, 5Shalamar Hospital, MD. Consultant 
Pediatric Endocrinologist, Lahore, Pakistan, 6Imperial 
College London, Diabetes, London, United Kingdom

Introduction:  DigiBete, a not-for-profit (NPO), com-
munity led, clinically approved diabetes education 
platform supports 75% of Children, Young People 
and families (CYPF) 0-25, with 220 Diabetes Centers 
in the UK. Following the success of this model, Digi-
Bete UK has collaborated with Meethi Zindagi, also 
a community led NPO organisation, to scale their 
service to support CYPF in Pakistan. This project 
has been funded by The World Diabetes Federation 
(WDF).
Objectives: To co-design and develop a new cultur-
ally tailored digital diabetes educational resource 
and platform for CYPF across Pakistan using Digi-
Bete’s digital model and proven resources to support 
families managing diabetes at home and extend 
clinically approved support 24/7.
Methods:  Following DigiBete’s model, Meethi Zind-
agi initiated the co design process by engaging 
adult and paediatric endocrinologists, as well as 
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T1D community to co create the new platform. The 
co design team comprised 29 members, including 15 
HCPs - doctors, nutritionists and diabetes educators. 
Among the HCPs, 3 of them also live with type 1 dia-
betes (T1D), alongside 17 young people and commu-
nity members living with T1D.
Results:  A new community led, clinically approved, 
culturally tailored digital diabetes education re-
source for Pakistan has been developed. Custom-
ised and adapted according to the local needs, the 
platform houses 30 localised resources to support 
CYPF to self-manage T1D.
Conclusions: This model ensures that the community 
will benefit from uniformed, clinically approved stan-
dardised educational resources, reducing misinfor-
mation and improving type 1 diabetes management 
practices. It will also reduce the burden on HCPs and 
will facilitate them in providing more individualised 
care. The new community-centred educational re-
sources will be widely adopted in hospitals, at home, 
and in community settings following user testing.

 
P-386    |    Tracing lost children with type 1 diabetes 
(T1D) through engagement with administrators, 
CSOs, and community resources: a field experience 
from Myanmar

M.M. Thant1,2,3, K. Ko1,2,3, S.K. Leik3, M. Wutyi3, 
Changing Diabetes in Children Project, Myanmar 
Working Group
1University of Medicine(2), Yangon, Myanmar, 
2Myanmar Society of Endocrinology and Metabolism 
(MSEM), Yangon, Myanmar, 3Changing Diabetes in 
Children(CDiC) Project, Yangon, Myanmar

Introduction:  Type 1 Diabetes (T1D) presents chal-
lenges in resource-limited settings as in Myanmar 
necessitating effective tracing and engagement 
of children with T1D who had lost follow up during 
COVID era and political crisis periods. “Changing 
Diabetes in Children” (CDIC) program in Myanmar 
made a platform to engage community adminis-
trators, charity organizations, CSOs, and the Rural 
Health Centers for tracing and engaging such T1D 
children.
Objectives:  1. Examine the application of communi-
ty-based approaches for tracing and engaging T1D 
patients in Myanmar.
2. Identify lessons and insights from the experiences 
of implementing community-based approaches in 
Myanmar.

Methods: Introducing the CDIC program, conducting 
the educational sessions about symptoms, compli-
cations and the need for timely intervention on T1D 
to highlight the importance of early detection and 
management in children, distributing the pamphlets 
and posters on T1D and engaging the face-to-face 
discussions to address any queries and reinforce key 
messages related to T1D.
Results: Among the 346 children who had been CDIC 
registered, 86 were lost-to-follow-up and 44 T1D 
children have been successfully contacted and re-
connected with the CDIC clinics after 9 to 13 months 
of operations. There were difficulties to trace due to 
their migration during the crisis in Myanmar and T1D 
patients had to rely on the knowledge acquired from 
educational activities provided at their initial hospi-
tal admissions and consultations.
Conclusions:  The application of community-based 
approaches by leveraging community networks and 
optimizing available resources, have successfully re-
connected lost T1D children with healthcare services 
but also provided valuable insights into their chal-
lenges in crisis situations. 
These findings highlight the importance of contin-
uous comprehensive education, intervention and 
support programs in resource-limited settings, offer 
insights into strategies to enhance their care and 
well-being, and emphasize the need for ongoing as-
sistance and intervention.

 
P-391    |    Comparative efficacy of a two daily 
mixed insulin injection versus a multiple daily 
injection with human insulin in a limited resources 
setting: partial results from a multicenter open 
randomized crossover clinical trial

Y. Sagna1, W.A.H. Bagbila1, P.P.C. Savadogo2, 
N. Sawadogo3, D. Zemba4, L. Sere5, O. Guira6, 
M.S. Ouedraogo1, J.Y. Drabo6

1Université Nazi BONI, INSSA, Bobo-Dioulasso, 
Burkina Faso, 2CHU Yalgado Ouedraogo, Médecine 
Interne, Ouagadougou, Burkina Faso, 3Université de 
Ouahigouya, Médecine, Ouahigouya, Burkina Faso, 
4CHR de Tenkodogo, Médecine, Tenkodogo, Burkina 
Faso, 5CHU de Tengandogo, Médecine Interne, 
Ouagadougou, Burkina Faso, 6Université Joseph 
KI-Zerbo, UFR SDS, Ouagadougou, Burkina Faso

Introduction: The goal of type 1 diabetes (T1D) man-
agement is to re-create blood glucose levels as close 
to the non-diabetic range as possible. Many patients 
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in developing countries do not reach the set glyce-
mic targets. There is still no rigorous literature com-
paring the efficacy of premixed human insulin used 
in these countries in comparison to multiple daily in-
jection regimen.
Objectives:  To compare glycemic control and vari-
ability between children and adolescents with T1D 
treated by a two daily injection of 70/30 insulin for-
mulation to those who have a multi daily injection of 
NPH+R in a resource limited setting.
Methods:  Twenty young patients aged 5–18 years 
with T1D with at least 1 year history of diabetes and 
followed in 4 hospitals in Burkina Faso were included 
in the study on 20th May 2023. 
They were randomized to two treatment groups, with 
one group on the 70/30 insulin formulation (group 70 
[G70]) and the other group to multi-daily injection of 
NPH+R (group NR [GNR]). 
At the end of the initial 16-week treatment, all pa-
tients will be crossed over to the alternate treatment 
arm for an additional 16 week. 
The participants complete continuous glucose mon-
itoring (CGM) with the Abott FreeStyle Libre system. 
Insulin doses are being adjusted weekly by the clini-
cal site according to a prespecified insulin intensifi-
cation algorithm to achieve target fasting [<110 mg/
dl (6.1 mmol/l)], bedtime [<130 mg/dl (7.2 mmol/l)], and 
premeal [<110 mg/dl (6.1 mmol/l)] glucose levels until 
HbA1c is below 7.0%. 
Outcomes will be analyzed based on the time in 
range during CGM and glycosylated hemoglobin 
concentration.
Results:  Mean age of patients was 14.5±3.9 years 
(14.9±3.5 in G70 and 14±4.5 in GNR). First month mean 
delta HbA1c was -1.9±1.9 % in G70 and -1.5±1.6% in 
GNR. First month mean time in range was 51.7±14.4% 
(time below range (TBR) 7.33 ±6.9%) in G70 and 47.8 
± 10.4% (TBR 7.33±3.3%) in GNR, p=0.67.
Conclusions:  The continuation of this clinical trial 
next months will allow a better assessment of these 
preliminary findings.

DIABETES-ASSOCIATED DISEASES 

P-103    |    Evaluation of serum fetuin A, its relation 
to insulin resistance in children and adolescents 
with type 1 diabetes

R. Shamma1, H. Soliman1, H. Ismail2

1Cairo University School of Medicine, Pediatric 
Endocrinology & Diabetes, Cairo, Egypt, 2Cairo 
University School of Medicine, Pediatrics, Cairo, 
Egypt

Introduction: It has been reported that high fetuin-A 
levels are associated with insulin Resistance (IR) and 
cardiometabolic risk factors in obese children and 
adolescents.
Objectives: To determine the serum level of fetuin A 
and its relation to IR in children and adolescents with 
Type 1 diabetes (T1D).
Methods: This cross-sectional study included 65 (n = 
65) children diagnosed with T1D who were following 
up at Diabetes, Endocrine, and Metabolism Pediatric 
unit (DEMPU) at Cairo University Children’s Hospital 
from November 2020 to January 2021. Demograph-
ic, clinical
data, investigations, and management details were 
collected from patients’ medical records in addition 
to evaluation of serum level of fetuin-A using Human 
Fetuin A, FETU-A ELISA Kit. 
Data management and statistical analysis were per-
formed using Statistical Package for Social Sciences 
(SPSS) version 24.
Results: Mean age of the study population was 12.6±2 
years. About 53.8% of participants had high serum 
fetuin-A, with a mean value of 671.4±290.8ug/ml. Six-
ty-one (93.8%) of participants had dyslipidemia. 
The mean estimated glucose disposal rate (eGDR) 
was 6.9±2.1. 
Multivariate linear regression to adjust for possible 
confounders in correlation between serum fetuin-A 
and eGDR, wasn’t significant as P value=0.354. 
There was no statistically significant difference be-
tween patients with normal and high serum fetuin-A 
regarding clinical and laboratory data. 
There was statistically significant positive correla-
tion between serum fetuin-A, insulin requirements 
and LDL with P values = 0.035, 0.026 respectively.
Conclusions:  Fetuin-A has an association with 
LDL-cholesterol which surrogates its role in deter-
mination of dyslipidemia which is one of the import-
ant criteria of metabolic syndrome in patients with 
T1D. 
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Although no significant correlation between Fetu-
in-A and IR measured by eGDR, there was signifi-
cant association between Fetuin-A level and insulin 
requirements in children with T1D.

P-106    |    The impact of celiac disease in children 
with type 1 diabetes -on HbA1c, DKA and BMI

H. Söderström1, M. Lindgren1, G. Forsander2, 
H. Elding Larsson1, J. Ludvigsson3, M. Cervin1, 
A. Carlsson1

1Lunds University, Department of Clinical Sciences, 
Lund, Sweden, 2University of Gothenburg, 
Gothenburg, Sweden, 3Linköping University, 
Department of Clinical and Experimental Medicine, 
Linköping, Sweden

Introduction: The risk of celiac disease (CD) is sub-
stantially elevated in children with type 1 diabetes 
(T1D). CD has been linked to impaired metabolic con-
trol, but results have been inconsistent, and no study 
has examined whether the timing of CD in relation to 
T1D diagnosis is important.
Objectives: To examine possible effects of CD, and 
timing of CD diagnosis, on metabolic control in chil-
dren with T1D.
Methods: All children, age 0-18 years, diagnosed with 
T1D between 2005 and 2010 and enrolled in the Bet-
ter Diabetes Diagnosis study (~90% of all Swedish 
children diagnosed with T1D during this period) were 
included. 
Participants were screened for CD at T1D diagnosis 
and annually for five years. Glycemic control (HbA1c), 
diabetes ketoacidosis (DKA) and growth (BMI-SDS) 
were assessed at T1D diagnosis, and HbA1c and 
BMI-SDS annually at follow up.
Results:  A total of 3612 children were included. At 
T1D diagnosis, 61 children had known CD (1.7%), 145 
children received a CD diagnosis at T1D diagnosis 
(4.0%), 187 children developed CD 1-5 years after T1D 
diagnosis (5.2%) and 3219 children were not diag-
nosed with CD (89.1%). CD status was not significant-
ly associated with HbA1c, DKA or BMI-SDS at T1D 
diagnosis. In contrast, children with undiagnosed CD 
at T1D diagnosis, had a lower BMI-SDS (M[SD]

: 
0.15 

[0.89] to 0.21 [1.09]) than children without a CD diag-
nosis (M[SD]

: 
0.34 [0.94] to 0.40 [0.99]); p<.05), at all 

follow up assessments. Children diagnosed with CD 
before T1D diagnosis had a significantly lower BMI-
SDS the two first years of follow up (M[SD]

: 
0.10 [0.92] 

to 0.16 [0.95]; p<.05).

Conclusions: Children with known or unidentified CD 
at their T1D diagnosis appear to have a lower BMI-
SDS the first years after T1D diagnosis. 
These children may require additional nutritional 
guidance. 
The presence and timing of a CD diagnosis does 
not appear to affect glycemic control significantly 
in children with T1D, not at T1D diagnosis nor over a 
5-year period.

P-107    |    Autoimmune thyroid disease in children 
and adolescents with type 1 diabetes

J. Samuelsson1,2, S. Carlsson3, R. Hanås4,5, 
B. Eliasson6,7, R. Bertilsson6, K. Åkesson8,2

1John Samuelsson, Department of Pediatrics, 
Jönköping, Sweden, 2Linköping University, 
Department of Clinical and Experimental Medicine, 
Division of Pediatrics and Diabetes Research 
Center, Linköping, Sweden, 3Linköping University, 
Linköping, Sweden, 4University of Gothenburg, 
Gothenburg, Sweden, 5NU Hospital Group, 
Department of Pediatrics, Uddevalla, Sweden, 
6Centre of registers in Region Västra Götaland, 
Gothenburg, Sweden, 7Sahlgrenska University 
Hospital, Department of Medicine, Gothenburg, 
Sweden, 8Ryhov County Hospital, Department of 
Pediatrics, Jönköping, Sweden

Introduction: There is a known co-morbidity regard-
ing type 1 diabetes (T1D) and other autoimmune dis-
eases (AIDs). This can, at least in part, be explained 
by a genetic susceptibility to development of these 
diseases. Autoimmune thyroid disease (ATD) is the 
most common AID in T1D patients, with a prevalence 
in children and adolescents of 3-8%.
Objectives: To study the development of ATD in sub-
jects with T1D diagnosed <18 years of age in Sweden 
and to investigate if ATD affects metabolic control.
Methods:  All subjects in the nationwide pediatric 
part of the Swedish National Diabetes Register, di-
agnosed and registered from year 2000 to 2019 
(n=15,188), with five controls matched according to 
age, sex, and county of residence (n=74,210) were in-
cluded in the study. This population was linked with 
the Swedish National Patient Register in order to ac-
quire ICD codes. 
The risk of being diagnosed with ATD was estimat-
ed with the Kaplan-Meier method. Smoothed con-
ditional means were used to model the association 
between diabetes duration and HbA1c.
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Results: The prevalence of ATD in T1D patients was 
7.1% within 19 years of follow up, with a hazard ratio of 
10.61 (9.56-11.79). ATD was more common in females 
(10.6%) compared to males (4.2%). The excess risk 
started already from diabetes onset. No difference in 
HbA1c could be seen when comparing patients with 
and without ATD.

Conclusions: ATD is more common in older popula-
tions, but even in this young population it was diag-
nosed frequently, strengthening the need to screen 
every or every second year for the disease, accord-
ing to ISPAD guidelines.

P-224    |    Celiac and autoimmune thyroid disease 
in patients with anti-GAD positive type 1 diabetes 
mellitus

V.R. Rai1, M.n. Ibrahim2, M. Riaz2, Z. Khoso2

1National Institute Of Child Health, Pediatric 
Endocrinology And Diabetes, Karachi, Pakistan, 
2NICH, Karachi, Pakistan

Introduction:  Type I diabetes mellitus and autoim-
mune thyroid disease can occur concomitantly. Pa-
tients with Type I diabetes mellitus have high risk of 
other autoimmune conditions like thyroid disease 
and celiac disease. It can be part of other endocr-
inopathy syndromes as well.(1)

Patients with long standing Type I diabetes mellitus 
have 27-44 % chance of positive antithyroid anti-
bodies and 23-25% chance of developing hypothy-
roidism .(1)

Anti Gad antibody is most common positive anti-
body found in >70% of children diagnosed with type I 
diabetes mellitus although its titre is highest in 1 year 
of diagnosis and decline after that due to decrease 
in residual beta cells .(1)

Objectives: To determine the association of anti-thy-
roid antibodies, thyroid disorders and celiac disease 
with type-1 diabetes mellitus (T1DM).
Methods:  Cross sectional study at NICH. A total of 
115 children of both gender and aged between 1 to 
18 years having known T1DM were analyzed. Children 
with chronic kidney disease or chronic liver disease 
were excluded. 
Those children were also not included whose par-
ents/caregivers did not wish their children to be part 
of this research. Blood sample of each child was tak-
en in sterilized container and sent to institutional lab-
oratory for biochemical investigations.
Results:  In a total of 115 patients, 67 (58.3%) were 
female and 48 (41.7%) male. The mean age was 
8.87±3.43 (ranging between 1.5 to 17 years). The mean 
HbA1c was 11.86±7.31%. It was found that anti-GAD 
IgG was having signification association with celiac 
disease (p=0.012). 
Significant association of Ttg-IgA antibodies with 
anti-GAD antibodies (spearman’s correlation coef-
ficient=0.314, p=0.003). Celiac disease was found 
to have significant association with TPO antibodies 
(p=0.001). Thyroid peroxidase antibodies were found 
to have significant relationship with Anti-GAD anti-
bodies (p=0.012) and celiac disease (p=0.001).
Conclusions: High proportions of children with type-1 
diabetes mellitus were found to have thyroid disor-
der and celiac disease.

P-225    |    Thiamine responsive megaloblastic 
anemia with hypothroidism, a puzzling association, 
a case report from LMIC

V.R. Rai1, M. Riaz, M.N. Javed2, M.N. Ibrahim3, 
H. Rathore3, Z. Khoso2

1NICH KARACHI, Karachi, Pakistan, 2National 
Institute Of Child Health, Pediatric Endocrinology 
And Diabetes, Karachi, Pakistan, 3NICH, Karachi, 
Pakistan

Introduction:  Thiamine responsive megaloblastic 
anemia (TRMA) is a rare autosomal recessive con-
dition caused by mutations in SLC19A2 gene and 
is classically characterized by the triad of diabetes 
mellitus, sensorineural hearing loss and megaloblas-
tic anemia. 
It usually presents between infancy and adoles-
cence but the cardinal findings are often not present 
initially. The anemia, and sometimes the diabetes 
improves with high doses of thiamine. 
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Apart from the classical characteristics, less com-
mon presentations include optic atrophy, congenital 
heart defects, short stature and stroke.
Objectives: To confirm Monogenic form of diabetes 
in a child presenting with early onset diabetes
Methods: After taking parental consent and keeping 
all confidential , Case report was written.
Results:  We present the case of a 5-year-old child 
with known case of IDDM since 1-year of age pre-
sented to us at the age of 14 months with complain 
of polyuria, fever and vomiting. His HBA1c turned out 
to be 10.64 confirming his diabetes. 
On doing further examination, we learned that the 
patient has diminished hearing and vision. Thyroid 
profile showed hypothyroidism. For diminished hear-
ing and vision we send the patient for BERA and ret-
inal examination which showed bilateral sensorineu-
ral hearing loss and maculopathy. 
Keeping TRMA in view we looked at the patient’s 
complete blood count which revealed megaloblastic 
anemia. Genetic profile showing homozygous muta-
tion in SLC19A2 gene confirming Thiamine respon-
sive megaloblastic anemia (TRMA).
Conclusions:  Thiamine responsive megaloblastic 
anemia (TRMA) is a rare condition which is confirmed 
by genetic mutation in our patient. The pediatricians 
should be vigilant with patients having diabetes to 
look for other features leading towards disease. 
Timely diagnosis along with genetic confirmation 
will help in treating the patient early as exogenous 
thiamine have a good response in these patients. 
Genetic counseling should also be done so that the 
families get aware of this disease and it’s inheritance 
patterns.

P-242    |    Clinical features of patients with high 
measurable antibody levels on serological tests 
for celiac disease found in the course of paediatric 
endocrinology workups in a private sector 
Singapore setting

W.W.R. Lee1, C.Y.L. Ng2, K.P. Leong2, K.A. Gwee3

1Dr Warren Lee’s Paediatrics, Growth and Diabetes 
Centre, Singapore, Singapore, 2Tan Tock Seng 
Hospital, Clinical Immunology Laboratory, 
Singapore, Singapore, 3Gleneagles Hospital, 
Gastroenterology, Singapore, Singapore

Introduction:  The clinical characteristics of pa-
tients positive for serological tests of celiac disease 
in Asians may differ from those in Caucasians and 
have not been well studied in a Singaporean setting.
Objectives: This case series shows that patients with 
positive antibody levels on tests for celiac disease 
who presented for primarily endocrine problems in a 
multi-racial clinic in Singapore have a different clini-
cal, serological and HLA profile from those previous-
ly described in Western literature
Methods:  In a series of patients who were seen in a 
private sector paediatric endocrine clinic in Singa-
pore for problems of growth failure, short stature , pu-
bertal development , diabetes and thyroid disease, a 
panel of 4 serological tests for celiac disease [tissue 
transglutaminase (tTg)-IgA, tissue transglutaminase 
(tTg)-IgG, deamidated gliadin (DGP)-IgA, deamidat-
ed gliadin (DGP)-IgG], and a sequence based HLA 
DQb1 typing were performed as part of routine clin-
ical care if the patient also presented with features 
suggestive of celiac disease or gluten intolerance.
Results: A group of 220 patients aged below 21 years 
at first presentation between Jul 2008-Jul 2021 had 
a serological level above the manufacturer’s upper 
limit of normal for one or more of these 4 tests ( tTg-
IgA, tTg-igG, DGP-IgA and DGP-IgG). 
Of these 220 patients (121 male: 99 female), age 
range 0.44-2.21 (mean 10.26) years, there were 170 
(77.3%) non-Caucasians, while 50 (22.7%) were of 
Caucasian ethnicity. 
Of the non-Caucasians, 99/170 (58.2%) were of Chi-
nese ethnicity, 56/170 (35%) were Non Chinese Asian 
(12 Malay, 18 South Asian, 26 other Asian), 13/170 
(7.6%) were mixed Caucasian- Asian and 2 Middle 
Eastern. 
Of all 220 patients, 149 (67.7%) were positive for one 
test, 71 (32.3%) were positive for multiple tests, 42 
(19.1%) positive for 2 tests, 23 (10.5%) for 3 tests, and 6 
(2.7%) were positive for 4 tests. 
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Group

All with at least 
1 of 4 tests 

positive 

TTg IgA

Positive
TTg IgG 
Positive

DGP IgA

Positive

DGP IgG

Positive

Whole cohort

220

(100%)

58

(26.4%)

122

(55.5%)

121

(55.5%)

26

(11.8%)

Non-Caucasians

170/220

(77.3%)

42/170

( 24.7%)

95/170

(55.8%)

90/170

(52.9%)

17/170

(10%)

Caucasians

50/220

(22.7%)

16/50

(32%)

27/50

(54%)

30/50

(60%)

9/50

(18%)

Ethnic Chinese 

99/220

(45%)

28/99

(28.3%) 

55/99

(55.5%)

60/99

(60.6%)

8/99

(8.1%)

DQ2 & or DQ8 
Present 

( % of whole 
cohort ) 

125/220

(56.8%)

36/58

(62%)

63 /122

(51.6% )

75/120

(62%)

14/26

(51.8%)

DQ2 & or DQ8 
Present 

( % of  
Caucasians ) 

40/50

(80%)

15/16

(94%)

20/27

(74%)

27/30

( 90%)

8 /9

(89% )

DQ2 & or DQ8 
present

( % of Non  
Caucasians )

86/170

( 50.6%)

21/42

(50%)

43/95

( 45.3%)

48/90

( 53.3%)

6/17

(35.3%)

DQ2 & or DQ8 
Present 

( % of Ethnic 
Chinese) 

51/99

(51.5%)

14/28

(50%)

22/55

(40%)

34/60

( 56.7%)

5/8

( 62.5%)

Conclusions:  Paediatric endocrine patients with 
positive serological tests for celiac disease in a multi 
ethnic Singapore clinic were more likely to be pos-
itive to TTg-IgG ( 56%) and DGP-IgA ( 56% ) than 
TTg-IgA ( 26%) or DGP-IgG ( 12%). Positivity patterns 
were similar across different ethnic groups. 
Positivity to more than one antibody was seen in 
32%, positivity to 2 tests in 19% and to 3 or more tests 
in 13%. Screening for celiac disease using TTg-IgA 
alone is inadequate in this population. However, HLA 
DQ2 and DQ8 are seen in only 50.6% of non-Cauca-
sians vs 80% of Caucasian patients.

P-253    |    Sinoatrial block in a 7-year-old boy with 
recurrent hypoglycemia

N. Yaneva1, I. Modeva1

1Medical University of Sofia/ University Children’s 
Hospital “Prof. Ivan Mitev”, Department of Diabetes, 
Sofia, Bulgaria

Introduction:  Hypoglycemia triggers activation of 
the sympatho-adrenal system and an increase in 
myocardial workload and oxygen demand. The al-
tered balance between energy supply and demand 
can lead to proinflammatory and hematological 
changes that result in myocardial ischemia.
Objectives:  A 7-year-old boy with type 1 diabetes 
mellitus presented with three days of chest pain with 
episodes of intensification and pallor during phys-
ical activity. He had been diagnosed with diabetes 
when 5.5 years of age and had no comorbidities. 
The patient was on MDI treatment with regular insulin 
corrections at night (at mother’s discretion) and was 
found to have frequent, mild hypoglycaemia during 
the previous week (2-4 per night). The glucose vari-
ability was 63% and the time in hypoglycemia 8%.
Methods: Physical examination revealed cardiac ar-
rhythmia with heart rate 60-64/min, confirmed by 
ECG: sinus arrhythmia with II gr. sinoatrial (SA) block 
and right bundle branch block. The biochemical tests 
showed significantly elevated creatine kinase (3097 
U/L) with increased creatine kinase-MB fraction. 
The echocardiography exam was normal. A wide 
panel of virological and microbiological tests was 
performed, without any evidence of concomitant in-
fection.
Results:  During the 4-day hospital stay the insulin 
doses were adapted and the blood glucose stabi-
lized in the range of 4-11 mmol/l. From the third day 
the patient no longer experienced pain and pallor, 
the heart rate normalized and SA block resolved on 
the ECG. Creatine kinase and CK-MB fraction grad-
ually decreased into the reference range in the next 
3 months.
Conclusions:  We suspect that prolonged, recurrent 
hypoglycemia was the cause of silent myocardial 
damage and transient SA block. 
Hypoglycaemia-induced ECG changes have been 
described in the past and this case supports the 
concept that children with type 1 diabetes, experi-
encing hypoglycemia, are at increased risk of silent 
ischemia and consequent arrhythmias.
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P-316    |    Correlation of glycemic control 
with IGF- 1 level among Pakistani children and 
adolescents with type 1 diabetes mellitus

M. Riaz1, M.N. Ibrahim1, A. Waheed1, V.R. Rai1

1National Institute of Child Health, Peads Endocrine 
and Diabetes, Karachi, Pakistan

Introduction:  Growth Hormone is implicated in the 
counter-regulatory response to hypoglycemia. Stud-
ies reported that insulin-like growth factors-1 (IGF1) 
concentration is influenced by glycemic control. 
However, the putative effects of diabetes and met-
abolic control on circulating levels of IGF-1 remain 
controversial.
Objectives:  To determine the correlation of insu-
lin-like growth factor 1 with HbA1c at pre-pubertal 
and pubertal stages in type 1 diabetes mellitus.
Methods: This cross sectional study was conducted 
at National Institute of Child Health, Karachi, Paki-
stan. All children of Pre and pubertal stages having 
ages of 2-18 years with either gender presented with 
type 1 diabetes mellitus and duration of diabetes not 
more than 6 months were included. 
A blood sample was collected from patient after 8 
hours fasting and was sent to the NICH laboratory for 
assessment of IGF-1 and HbA1c. SPSS version 21 was 
used for data analysis. Pearson’s correlation was ap-
plied to see the relation between IGF-1 and HbA1c.
Results:  Mean age of the patients was 10.86 ±3.69 
years. Male frequency was found to be higher 86 
(53.4%) than females 75 (46.6%). 
Weak negative correlation (r=-0.223, p-value 0.014) 
was found in between IGF-1 level and HbA1c. 
At pre-pubertal stage, correlation was moderate 
negative (r=-0.313, p-value 0.007) while at puber-
tal stage, correlation was weak negative (r=-0.051, 
p-value 0.767).
Conclusions:  The correlation of IGF-1 with HbA1C 
was found moderate negative at pre-pubertal while 
weak negative at pubertal stages in type 1 diabetes 
mellitus.

P-324    |    Seizure and behavior trouble in a 
diabetic patient: think hashimoto’s encephalopathy

L. Hajselova1, A. Messaaoui1, S. Tenoutasse1

1Queen Fabiola Children’s University Hospital, 
Pediatrics, Brussels, Belgium

Introduction: Hashimoto’s encephalopathy (HE) is an 
autoimmune encephalopathy associated with ele-
vated antithyroid antibodies.
Objectives: We want to draw attention to this pathol-
ogy.
Methods: We report the case of a young diabetic girl 
with seizure and behaviour trouble.
Results: A 12 year-old-girl with a history of type 1 di-
abetes mellitus, one hypoglycemic seizure episode 
and depression, presented a short, generalized sei-
zure episode. Glycaemia, head CT scan, lumbar 
punction, cultures and toxic screening were normal. 
The electroencephalography (EEG) showed sym-
metric slow waves. She was discharged with a diag-
nosis of viral encephalitis. Two weeks later, she pre-
sented again a short, generalized seizure episode. 
For the last month, parents had noticed aggressivi-
ty. An anti-epileptic treatment was started. The TSH 
and FT4 were normal but anti-thyroid peroxide an-
tibodies were as high as >1000 UI/mL (normal range 
<35UI/mL). Autoantibody testing (including NMDA 
receptor panel and GAD65) was negative. Brain RMI 
were normal. There was no sign of ovarian teratoma. 
The first EEG showed the persistence of symmet-
ric slow waves. High dose intravenous methylpred-
nisolone was given, followed by oral prednisolone 
tapered over one month. The neurological exam 
showed bradypsychia that decrease during hospi-
talization. She didn’t develop other seizure and the 
behavior normalized. The anti-epileptic treatment 
was stopped. The discharge EEG was normalized, 
and anti-thyroid peroxide antibodies decreased at 
178UI/mL. 
After 3 months, she developed again behavior trou-
ble with psychomotor retardation associated with an 
increase of anti-thyroid peroxide antibodies to 924 
UI/mL. Oral prednisolone was given for 6 weeks, and 
mycophenolate was initiated as a steroid sparing 
treatment because of unstable diabetes.
Conclusions:  HE is a rare but severe desease. The 
diagnosis is often overlooked at presentation. It’s 
important to be investigated particularly among 
patient with other autoimmune disorder because of 
steroid-responsiveness.
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P-325    |    Vitamin D status in people with type 1 
diabetes in a rural support group in Western India

A. Sarda1

1UDAAN a NGO for children with Type1Diabetes, 
Aurangabad, India

Introduction: Given the association between vitamin 
D and T1DM and the possible role that vitamin D de-
ficiency [VDD] might play in its pathogenesis, many 
observational studies have assessed the 25-hy-
droxyvitamin D (25-OH D) level in T1DM patients and 
found a significant higher prevalence of 25-OH D 
deficiency in T1DM patients.
Objectives:  Our study aims to assess the Vitamin 
D status in people with Type1 diabetes enrolled in 
UDAAN, a Type1 diabetes support group in Aurang-
abad. We also analyzed the relation between Vit D 
levels and sociodemographic factors, gender, age, 
and glycemic control.
Methods:  359 children of Type 1 diabetes were as-
sessed during the routine screening in the clinic. 
The demographic and clinical data was collected 
through the records and a questionnaire. 
Chi-square test or Fischer’s exact test was used for 
qualitative data. ANOVA was applied for quantita-
tive variables.
Results: Analysis showed 15.9% had Vitamin D defi-
ciency [VDD], 27.3% had vitD Insufficiency and 56.8% 
had vitD Sufficiency. 19.4% of the subjects living in 
urban area while 11.9% in rural area had VDD. This 
was [P = 0.008]. 29.4% of the subjects from upper 
class had VDD, 15.4% from middle class had VDD. 
14.5% from lower class had VDD. (P=0.005) 
A statistically significant difference found between 
Vitamin D levels and age[P<0.001] and age of onset 
of Type1diabetes[P=0.014]. 
There was no statistically significant difference 
found between Vitamin D levels and BMI, HbA1c, In-
sulin dose and gender and presence of Hypothyroid-
ism.
Conclusions:  The present study revealed a high 
prevalence of VDD and VitD insufficiency in people 
with Type1Diabetes. A significant correlation to so-
cioeconomic status, urbanization, age and age of 
onset of diabetes was observed.

P-334    |    Simultaneous presentation of Graves’ 
disease and type 1 diabetes

S. Dokania1, J. Muralikrishnan1, N. Upadhya1, NK. Bhat1

1Aster CMI Hospital, Pediatric Endocrinology, 
Bengaluru, India

Introduction:   The association between type 1 dia-
betes and autoimmune thyroid disease is well doc-
umented in the literature. Both can coexist although 
one endocrinopathy usually precedes the other. 
The simultaneous new onset of both diseases is 
rarely seen. Hyperthyroidism is less common than 
hypothyroidism in association with type 1 diabetes. 
Graves’ disease, the commonest cause of hyperthy-
roidism in juvenile age group, is very rare in children 
younger than 4 years old.
Objectives:  To describe simultaneous presentation 
of Type 1 diabetes (T1D) & Graves’ disease (GD) in 
two pre-school children .
Methods: We describe two cases of children aged 3 
years who were diagnosed with type 1 diabetes and 
Graves’ disease at the same time.
Results:  Both children presented with a history of 
complaints of increased thirst, urination, weight loss 
for two weeks. Both were underweight at presenta-
tion and were not in diabetic ketoacidosis. Neither of 
them had a positive family history of autoimmunity.

Age (years) / Sex 3/F 3/M

Pulse rate
(N,70-115/min)

140 130

Blood Pressure(mm Hg) 106/60
(50th-90th centile)

90/60
(50th-90th centile)

Goiter Absent Present ( Grade 1 )

HbA1C
(N, <5.7%)

11.7 11.3

Antibodies
( IAA,IA2,GAD65,Zn8)

GAD 65 Positive 
(280IU/ml)

All negative

TSH
(N, 0.67-4.16 µIU/ml)

0.003 0.002

Free T4
(N,0.86-1.40 ng/dl)

6.05 2.49

TSH Receptor antibody
(N, <1.5IU/l)

16.74 9.82

Technetium scan

(Normal uptake- 0.5-3.5%)

Mildly enlarged 
thyroid gland,

Increased uptake 
-5.6%

Mildly enlarged 
thyroid gland

Increased 
uptake-4.4%

Table 1: Clinical profile of the children at a glance.
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Conclusions: Both the cases had a relatively shorter 
duration of symptoms before being diagnosed with 
type 1 diabetes and were not in diabetic keto-aci-
dosis at diagnosis indicating that co-occurrence of 
Grave’s Disease possibly led to an earlier diagnosis 
of type 1 diabetes. Graves’ disease is rare in children 
under the age of 4 years. 
However, both our patients were 3 years old at the 
time of presentation of Graves’ disease suggesting 
that Graves’ disease manifests at a younger age 
in children with type 1 diabetes. Larger studies are 
needed to validate these observations.

P-363    |    Reduced heart rate variability is 
associated with arterial stiffness in young adults 
with type 1 diabetes: the AdDIT follow-up study

D. Frampton1, M. Anwar-Choudhury1, 
J.L. Flores-Guerrero1, M. Orini1, P. Benitez-Aguirre2, 
F.J. Cameron3, M. Craig4, J.J Couper5, E.A Davis6, 
R.N. Dalton7, D. Daneman8, K.C Donaghue2, 
T.W Jones6, F.H Mahmud8, S.M Marshall9, H.A. Neil10, 
J.E Deanfield1, M.L. Marcovecchio11, S.T Chiesa1, 
on behalf of the Adolescent Type 1 Diabetes Cardio-
Renal Intervention Trial (AdDIT) Study Group
1UCL, London, United Kingdom, 2University of 
Sydney, Sydney, Australia, 3University of Melbourne, 
Melbourne, Australia, 4University of New South 
Wales, Sydney, Australia, 5University of Adelaide, 
Adelaide, Australia, 6University of Western Australia, 
Perth, Australia, 7Guys and St Thomas NHS Trust, 
London, United Kingdom, 8The Hospital for Sick 
Children, Toronto, Canada, 9University of Newcastle, 
Newcastle, United Kingdom, 10University of Oxford, 
Oxford, United Kingdom, 11University of Cambridge, 
Cambridge, United Kingdom

Introduction:  Reduced heart rate variability (HRV) 
and increased arterial stiffness (AS) have previously 
been identified in adolescents with Type 1 diabetes 
(T1D).
Objectives:  We aimed to test whether these ear-
ly markers of cardiovascular risk persist into young 
adulthood and whether these phenotypes are asso-
ciated.
Methods: HRV and AS were measured in a total of 428 
young adults: 172 with T1D, participating in the AdDIT 
Follow-Up Study (mean±SD age 23±2yrs; diabetes 
duration 15±3yrs) and 256 without, from the ALSPAC 
study (mean age 21±1yrs). HRV was assessed using 
standard deviation of normal NN intervals (SDNN) 

and root mean square of successive differences be-
tween heartbeats (RMSSD), and arterial stiffness us-
ing carotid-femoral pulse wave velocity (PWV). 
Multiple linear regressions including cohort interac-
tion terms and adjusted for age, sex, BMI, and HR 
were used to assess whether T1D modified associa-
tions between exposures and outcomes.
Results: Young adults with T1D had lower HRV (RMS-
SD 56±37ms vs 67±44ms and SDNN 65±31ms vs 
73±32ms) and higher PWV (6.1±1.0m/s vs 5.4±0.7m/s) 
than young adults without (all p<0.01). T1D modified 
the relationship between HRV and PWV (interaction 
terms p=0.005 (RMSSD) and p=0.043 (SDNN)), with 
PWV inversely associated with HRV in T1D alone. 
(Figure 1). 
This relationship remained broadly unchanged fol-
lowing further adjustment for Hba1C (ß=-0.36 [-0.64, 
-0.07] p=0.015).

Figure 1.

Conclusions: Early onset autonomic dysfunction 
persists into young adulthood in T1D and is associ-
ated with increased arterial stiffness.
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P-367    |    Unveiling the potential impact of CFTR 
modulators in cystic fibrosis-related diabetes

S.C. Santos Vale1, C. Couto2, A.L. Fitas3, 
R. Bragança4, S. Castanhinha4, C. Limbert3

1Centro Hospitalar de Leiria, Pediatric Unit, Leiria, 
Portugal, 2Hospital Distrital de Santarém, Pediatric 
Unit, Santarém, Portugal, 3Hospital Dona Estefânia, 
Centro Hospitalar Lisboa Central, Unit for Pediatric 
Endocrinology and Diabetes, Lisboa, Portugal, 
4Hospital Dona Estefânia, Centro Hospitalar Lisboa 
Central, Cystic Fibrosis Reference Centre, Lisboa, 
Portugal

Introduction:  Cystic fibrosis transmembrane con-
ductance regulator (CFTR) modulators have revo-
lutionized the treatment of Cystic Fibrosis (CF) by 
restoring CFTR protein function, thereby improving 
respiratory symptoms and quality of life. 
However, their effects on CF-related diabetes (CFRD) 
remain uncertain.
Objectives:  To determine the impact of new CFTR 
modulators on glucose tolerance and their metabol-
ic outcomes in CF pediatric patients.
Methods:  A retrospective, single-center, case study 
was conducted on 8 adolescents diagnosed CF, who 
underwent oral glucose tolerance tests (OGTT) be-
fore and after initiating elexacaftor-tezacaftor-iva-
caftor (ETI) or lumacaftor-ivacaftor (LI) therapy. 
Clinical data was collected from medical records, 
and descriptive statistical analysis was performed.
Results:  Of the 8 patients (median age: 16.5 years; 
7 females), 7 had the DF508 mutation, with 4 in ho-
mozygothy. Prior to initiating modulator therapy, an 
OGTT was performed (mean 7.1 ± 4.9 months; 2-15 
months), revealing one case of Abnormal Glucose 
Tolerance (AGT) but no CFRD diagnoses. None of the 
patients used Continuous Glucose Monitors. 
Half of the patients started ETI therapy, while the 
other half initiated LI therapy. A follow-up OGTT was 
conducted (mean 6.6 ± 4.4 months; 1-13 months). 
Among those on ETI, three out of the four individu-
als showed improvements in Body Mass Index (BMI), 
HbA1c, and glucose levels during the 120-minute 
OGTT, resulting in the resolution of AGT in one pa-
tient. 
In contrast, three out of four patients that started LI 
therapy, three exhibited a decline in OGTT catego-
ries, with one patient diagnosed with AGT and an-
other with CFRD. Besides, two showed worsening 
HbA1c and BMI values.

Conclusions: This pilot study suggests that ETI treat-
ment may have positive effects on pancreatic func-
tion, potentially delaying or preventing the onset of 
CFRD. Long term follow up and a larger cohort are 
required to confirm these findings.

P-371    |    Diagnosis and treatment of diabetes 
mellitus in pediatric patients with pancreatitis 
followed in a multidisciplinary clinic

E. Vargas1, G. Forlenza1, J. Mark2, T.M Triolo1

1Barbara Davis Center for Diabetes, Pediatric 
Diabetes, Aurora, United States, 2Children’s Hospital 
Colorado, Pediatric Gastroenterology, Aurora, 
United States

Introduction: Children with recurring acute or chronic 
pancreatitis are at risk for pancreatitis related diabe-
tes mellitus (DM). Pancreatic endocrine and exocrine 
concerns are managed by different subspecialists. 
Our center has a unique pediatric pancreatitis mul-
tidisciplinary clinic (MDC) with pediatric gastroenter-
ology, endocrinology, pain, and nutrition. 
We obtain point-of-care (POC) HbA1c during clinic 
check-in for immediate DM screening.
Objectives:  To characterize pediatric patients with 
pancreatitis and DM followed at our pancreatitis 
MDC and describe the utility of POC HbA1c testing 
in our MDC.
Methods: We analyzed a retrospective chart review 
of pancreatitis MDC patients from 2018-2023 with a 
diagnosis of pancreatitis and DM (n=27).
Results: Twelve were diagnosed with DM prior to pre-
sentation and two presented after total pancreatec-
tomy with islet autotransplantation (TPIAT). 
Four patients were diagnosed by POC HbA1c at their 
first MDC visit, four eventually developed DM, and 
five later underwent TPIAT resulting in DM. Of the 
twelve patients with previously diagnosed DM, 42% 
were Hispanic/Latino, 50% were female. 
On presentation to the MDC, patients were 15.4±2.1 
years old with BMI 23.2±4.0 kg/m2 and HbA1c 
9.6±2.9%. 
Four patients developed DM within 1.4±0.6 years 
of follow up. Of these patients, 100% were Hispan-
ic/Latino, 75% were female. DM was diagnosed 
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at 14.0±2.2 years old with BMI 33.8±5.0 kg/m2 and 
HbA1c 9.1±3.4%. Of our 27 patients with DM, four had 
type 1 DM autoantibodies. 
At most recent visit, HbA1c was 8.9±3.2%. DM treat-
ment involved oral agents (15%), insulin (85%) and 
nutrition counseling for all patients. Total daily dose 
of insulin was 0.75±0.5 u/kg/day and 48% of patients 
used continuous glucose monitors.
Conclusions:  Instituting POC HbA1c screening in a 
pancreatitis clinic identifies patients with new onset 
DM, supporting multidisciplinary care. Despite inten-
sive care, HbA1c for these patients remains above 
guideline goals. More research is needed in provid-
ing DM care for children with pancreatitis.

P-381    |    Optimal frequency to screen celiac 
disease among patients with type 1 diabetic 
mellitus: a multicenter study

H. Moravej1, D. Zamanfar2, F. Aghamahdi3, 
M. Hashemipour4, F.S. Mirrashidi5, N. Ghaemi6, 
P. Eshraghi6, H. Ilkhanipoor7, A. Amirhakimi7, 
N. Yazdani1, S. Noroozi Asl6, S. Hashemian8, 
A. Raoufat7, M. Vares Vazirian9, H. Ebrahimzadeh7

1Neonatal Research Center, Shiraz University of 
Medical Sciences, Shiraz, Iran, Islamic Republic of, 
2Diabetes Research Center, Mazandaran University 
of Medical Sciences, Sari, Iran, Islamic Republic of, 
3Non-communicable Diseases Research Center, 
Alborz University of Medical Sciences, Karaj, Iran, 
Islamic Republic of, 4Metabolic Liver Disease 
Research Center, Isfahan University of Medical 
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Introduction:  Although celiac disease (CD) is fre-
quent among patients with type 1 diabetes mellitus 
(T1DM), there is a disagreement on the optimal inter-
val and frequency to perform screening tests for CD 
among diabetic patients.
Objectives: This study aimed to evaluate the optimal 
frequency of screen celiac disease among patients 
with T1DM.

Methods:  This retrospective cohort study was con-
ducted in seven referral diabetic centers in different 
cities of Iran from January 2020 to January 2021. 
Data belonging to 106 patients who were affected 
by both T1DM and CD was collected. 
The time interval between CD diagnosis and diabe-
tes(IBCD), the age of diabetes onset, and any associ-
ated diseases, symptoms, and family history of T1DM 
and CD were recorded. Data were analyzed by the 
Mann-Whitney U test and Spearman correlation test 
vai SPSS-23.
Results: Results show that 45% of the patients with 
CD were diagnosed during the first year of diabetes 
onset; furthermore, 18% and 16% of the patients with 
CD were diagnosed in the second or third year after 
being diagnosed with diabetes. 
In addition, another 18% of patients with CD were di-
agnosed during the fourth to the eighth year after di-
abetes onset. Moreover, a negative relationship ex-
isted between the age of T1DM diagnosis and IBCD. 
However, IBCD had no significant association with 
gender (P=0.78), family history of CD (P=0.72), and 
family history of diabetes (P=0.25). 
Most participants (59.4%) were asymptomatic at 
CD diagnosis. Abdominal pain was the most com-
mon symptom (23.6%), and other symptoms in order 
of frequency were growth failure (3.8%), flatulence 
(1.9%), anorexia, and diarrhea (1.9%).
Conclusions:  Generally, the existing guidelines rec-
ommend screening patients with T1DM for CD at the 
presentation of T1DM for two to five years. 
This can cause overlook a significant number of pa-
tients with CD. Patients with T1DM must be screened 
annually for CD for at least eight years. Patients diag-
nosed with T1DM at younger ages must be screened 
longer than those diagnosed at an older age.
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Introduction: 
Cystic fibrosis-related diabetes (CFRD), a common 
comorbidity of cystic fibrosis (CF), affects up to 20% 
of adolescents. It has a significant impact, including 
increased respiratory symptoms, impaired growth 
and nutrition, complications similar to type 1 and 
type 2 diabetes, and an elevated risk of mortality.
Objectives:  To describe and characterize the pedi-
atric population with CF followed at Centro Hospita-
lar Lisboa Central (CHLC) - CF Reference Center in 
Portugal, with a specific focus on CFRD screening 
and diagnosis.
Methods:  Retrospective, large single-center study. 
The objects of this study were the CF patients at 
CHLC in March 2023. Data was collected from clini-
cal files, and descriptive statistical analysis was con-
ducted.
Results:  The cohort comprised 26 pediatric CF pa-
tients, accounting for 48% (n=56) of the total CF pop-
ulation. Ages ranged from 2 to 17 years with a median 
age of 10 years. Most were female (58%), diagnosed 
at 1.5±3.0 years, with 20 having a positive sweat test. 
DF508 mutation was present in 69% of the patients, 
with 56% being homozygous. Most (67%) received 
CFTR modulator treatment, including 11 on luma-
caftor-ivacaftor (LI), 6 on elexacaftor-tezacaftor-iva-
caftor (ETI), and 1 on Ivacaftor. Of the 15 patients 
aged ≥10 years, 14 underwent at least one oral glu-
cose tolerance test (OGTT) at an average age of 
12.3 ± 2.2 years. Four patients exhibited abnormal 
glucose tolerance (AGT), while two were diagnosed 
with CFRD. Four of these patients used continuous 
interstitial glucose monitoring (CGM) devices, with-
out requiring pharmacotherapy.
Conclusions:  This study highlights that the majority 
of pediatric CF patients underwent OGTT assess-
ments, as recommended. Nearly half were diag-

nosed with AGT or CFRD, with a majority utilizing 
CGM. CGM proves essential in children with CF, 
enabling early detection of glucose abnormalities 
and fluctuations, allowing timely intervention before 
overt diabetes symptoms develop.
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Introduction:  The incidence of type 1 diabetes is 
rising steadily, with a higher prevalence in northern 
regions, which may be explained by environmental 
factors, or more specifically by the impact of low sun 
exposure and hence a defect in cutaneous vitamin D 
synthesis.
Objectives: This study aims to identify the relation-
ship between 25OHD (25OH-vitamin D) deficiency 
and type 1 diabetes.
Methods:  We enrolled 147 type 1 diabetic patients 
under 19 years of age, and 147 non-diabetic controls, 
in a case-control study to compare serum 25OHD 
levels in the two groups. The data collected were an-
alyzed using SPSS 21 software.
Results:  In the patient group, the average duration 
of diabetes was 3.5±3.7years. The mean age of di-
abetics was 13.6±4.1 years, versus 13.5±3.4 years for 
controls. Both groups were predominantly male. The 
average serum 25OHD concentration was high-
er in the control group at 19.2±6.1ng/ml in versus 
15.1±6.4ng/ml in the diabetic group, independently of 
disease duration. Moreover, 25OHD concentration 
remained significantly higher in winter or summer 
in controls than in diabetics patients (19.5±5.9ng/ml 
Versus 14.6±6.3ng/ml in winter and 19.1±6.5ng/ml Ver-
sus 15.5±6.8ng/ml in summer). A significant negative 
correlation has been demonstrated between Hae-
moglobin A1c and serum 25 OHD concentration in 
patients with type 1 diabetes.
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Conclusions: The relationship between vitamin D de-
ficiency and type 1 diabetes has been widely docu-
mented. This highlights the importance of systemat-
ic screening of diabetic patients, and the initiation of 
appropriate supplementation. At the same time, we 
are discussing the possibility of establishing recom-
mendations based on supplementation in the early 
stages of type 1 diabetes as part of prevention.

P-410    |    Rare association of diabetes mellitus 
type 1, polymyositis and coeliac disease in 
childhood

R. Markosyan1, S. Avetisyan1, N. Avetisyan1

1Wigmore Hospital for Children, Yerevan, Armenia

Introduction:  Type 1 diabetes mellitus (DM) is fre-
quently associated with other autoimmune diseases 
such as autoimmune thyroiditis, coeliac disease.
Objectives: The association of type 1 DM, coeliac dis-
ease and polymyositis is extraordinary rare.
Methods: We present a case of a 7 years old girl with 
association of type 1 DM, coeliac disease and auto-
immune polymyositis. The DM was diagnosed at the 
age of 2 and coeliac disease at the age of 4. Her DM 
was sub compensated and she was on gluten free 
diet. 
At admission, she suffering from proximal muscular 
weakness, and she unable to walk even short dis-
tances. Clinical, laboratory examination, hip muscle 
MRI was done. 
In addition, histological examination of a biopsy 
specimen from the muscle was held. Present phys-
ical, laboratory findings confirmed the diagnosis of 
polymyositis. 
Glucocorticoid pulse therapy and intravenous immu-
noglobulin were started with good response. Insulin 
dose was increased and the administration scheme 
was optimized. In our case a female patient devel-
oped three autoimmune diseases. 
Taken together, it should be noted that a patient can-
suffer from autoimmune polyglandularsyndrome.
Results:  It is important that for all patients with type 
1 DM we have to search the presence of other auto-
immune diseases, especially in cases with the onset 
of adulthood.
Conclusions:  Hence, we recommend personalizing 
approach for each patients with type 1 DM.

LIFESTYLE – NUTRITION AND EXERCISE 

P-183    |    Accelerometer measured physical 
activity and sleep in adolescents with type 1 
diabetes
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Introduction:  Regular physical activity plays an im-
portant role in the prevention of cardiovascular dis-
ease (CVD) and is particularly important in individu-
als with type 1 diabetes (T1D) who are at increased 
risk of CVD.
Objectives: The purpose of this study was to deter-
mine levels of moderate-to-vigorous physical ac-
tivity (MVPA), sedentary behaviour and sleep in ad-
olescents with T1D, and identify their key barriers to 
physical activity.
Methods: Participants aged 12-18 years with T1D (> 6 
months duration) wore an accelerometer on the wrist 
for 24 hours over 7-days and a continuous glucose 
monitor (CGM). Data was processed into PA metrics 
and sleep using a unique machine-learned random 
forest PA classification algorithm. 
Pearson correlations were used to test for associa-
tions between MVPA and metabolic measures. Bar-
riers to PA were measured using a validated ques-
tionnaire.
Results:  Thirty-seven participants (mean age 14.8 
years) provided valid accelerometer data. Mean dai-
ly MVPA was 44.0 minutes [SD 17.6] with only 16.2% 
achieving the guideline of 60 minutes per day. Par-
ticipants had 11 hours [SD 1.2] of sedentary behaviour 
and 7.6 hours [SD 1.5] of sleep per day. 
Mean coefficient of variation (CV) was 39.6% [SD 
7.5]. There was no difference in MVPA in overweight 
or obese vs. healthy weight participants (45.0 min-
utes [SD 16.6] vs. 43.1 minutes [SD 18.8]). Approxi-
mately one in five participants reported at least one 
diabetes specific barrier to physical activity.
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Conclusions: Adolescents with T1D engage in insuf-
ficient MVPA and sleep, irrespective of body weight 
status, suggesting the need for targeted interven-
tions in this at-risk group.

P-185    |    Disordered eating behaviors in 
adolescents with type 1 diabetes can be influenced 
by their weight at diagnosis and rapid weight gain 
subsequently
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Introduction: Disordered eating behaviors are more 
common in adolescents with type 1 diabetes . The 
combination of type 1 diabetes and disordered eat-
ing behaviors is associated with poor glycemic con-
trol, increased risk of short- and long-term compli-
cations to type 1 diabetes, and increased mortality.
Objectives: To assess the prevalence of disordered 
eating behaviors and disease-related risk factors 
for disordered eating behaviors among adolescents 
with type 1 diabetes, including factors associated 
with disease onset.
Methods: A retrospective observational study of 291 
adolescents aged 15-19 years, with type 1 diabetes, 
who completed the Diabetes Eating Problem Sur-
vey-Revised (DEPS-R) as part of a routine in our dia-
betes clinic. The prevalence of disordered eating be-
haviors and risk factors for their development were 
assessed.
Results:  Disordered eating behaviors were found in 
84 (28.9%) adolescents. Disordered eating behaviors 
were positively associated with female sex [β=3.01 
(SE=0.97), P=0.002], higher BMI-Z- score [β=2.08 
(SE=0.49), P<0.001], higher HbA1c [β=2.04 (SE=0.34), 
P<0.001], and treatment with multiple daily injections 
of insulin [β=2.19 (SE=1.02), P=0.032]. At type 1 diabe-
tes diagnosis, higher BMI-Z-score [β=1.55 (SE=0.63), 

P=0.015] for those diagnosed before age 13 years 
and increased weight gain 3 months post-diagnosis 
[β=0.81 (SE=0.25), P=0.002] in females diagnosed at 
age 13 years or older were found to be risk factors for 
disordered eating behaviors (Figure 1).

Figure 1. Correlation between % weight gain 3 
months post-diagnosis and Diabetes Eating 
Problem Survey-Revised (DEPS-R) scores in females 
and males, diagnosed at age 13 years or older.

Conclusions: Disordered eating behaviors are com-
mon among adolescents with type 1 diabetes and 
are associated with various parameters, includ-
ing BMI at diagnosis and the rate of weight gain 3 
months post-diagnosis in females. 
Our findings highlight the need for early preventive 
efforts for disordered eating behaviors and interven-
tions to avoid late diabetes complications.

P-186    |    Consequences of confinement in Quebec 
(Canada) on physical activity in young adolescents 
with T1DM: impact of COVID-19 on motivations to 
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Introduction:  The COVID-19 pandemic forced mil-
lions of people, including youth to stay at home for 
extended periods significantly impacting physical 
activity (PA). PA can reduce some risk of health prob-
lems associated with type 1 diabetes (T1D). 
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Before the pandemic, only of 20% of Canadian youth 
aged 5-17 years of age meet this recommendation 
of 60 min of moderate to vigorous PA (MVPA) per day 
and adolescent girls with T1D reporting significantly 
less.
Objectives:  The aim was to identify gendered fac-
tors that may influence PA in T1D youth before and 
during the pandemic.
Methods: A cross-sectional study design. Youth (14-
17 years) from Quebec, provided informed consent 
and completed an online survey of sociodemo-
graphic, PA and T1D- related variables. Chi-square 
test was used for categorical variables and one-way 
analysis of variance for continuous variables. T-tests 
were used for pre-pandemic and during pandemic 
responses.
Results:  A total of 35 youth completed the survey. 
Mean age was 15.3±1.5 years with an average T1D 
duration of 4.5±5.2 years. 52.9% were female, 64.7% 
used an insulin pump. Significant sex differences 
were also observed. PA days decreased significant-
ly from 3.6±1.6 to 2.2 ± 1.9 days/week from before to 
during the pandemic (p=0.048), including a total 
min/day also decreased from 70.8±35.7 to 53.1±24.4 
(p=0.007), a 26% less time in MVPA. 
MVPA didn’t differ significantly between sexes pre- 
and during pandemic. Girls reported significantly 
more worry about exercise-induced hypoglycemia 
in front of their friends but were more likely to inform 
a friend about appropriate aid.
Conclusions:  Confinement during the COVID-19 
pandemic significantly reduced PA frequency, dura-
tion and intensity in youth with T1D. Girls also report-
ed significantly more fear of experiencing hypogly-
cemia in public. Understanding barriers and gender 
differences of PA in adolescents is crucial to devel-
oping strategies to overcome potential barriers in 
order to restore PA level in this population.

P-187    |    Low levels of fat and water-soluble 
vitamins in children with newly diagnosed type 1 
diabetes: a prospective case-control study

S.V. Attri1, S. Attri1, D. Dayal1, A.G. Saini1

1Postgraduate institute of Medical Education and 
Research, Pediatrics, Chandigarh, India

Introduction: Type 1 diabetes (T1D) is a complex dis-
ease that probably results from a combination of 
multiple factors leading to failure of β cell function in 
the pancreas. The literature regarding the role of fat 

and water-soluble vitamins in the pediatric popula-
tion of T1D, especially at the onset of clinical disease 
is scanty.
Objectives: To measure plasma levels of vitamins in 
children with newly diagnosed T1D and in age and 
sex-matched controls.
Methods:  Fifty-eight cases were enrolled from Pe-
diatric Diabetes Clinic or Pediatric Endocrinology 
ward based on eligibility for inclusion criteria. Age 
and sex-matched controls (n=58) were also enrolled. 
All the vitamins were quantified by the tandem mass 
spectrometer, except vitamin D and B

12
 which were 

measured by chemiluminescence-based immune 
assay.
Results: T1D cases were recruited at a median dura-
tion of 8 days from the diagnosis of diabetes. Among 
cases, one-third had a family history of T2D. The me-
dian, IQR levels of vitamin A (0.29, 0.2-0.6 µmol/l), 
vitamin E 9.9, 8.0-12.7 µmol/l), riboflavin (18.65, 14.5-
24.3 ng/mL), pantothenic acid (16.06, 11.1-27.0 ng/
mL), biotin (33.08, 19.2-50.5 ng/mL), folic acid ( 0.91, 
0.6-1.2 ng/mL) were significantly low in children with 
T1D as compared to the controls (1.45, 1.1 – 1.7), (31.5, 
23.3-43.8), (67.01, 57.4-75.5), (56.84, 41.7-74.7), (75.39, 
57.5-94.0) and (6.22, 4.3-7.5) respectively. 
The mean± SD levels of vitamin D (19.0 ± 16.4ng/mL) 
and thiamine (12.80 ± 17.3 ng/mL) were also found 
to be significantly low (p<0.001) in T1D children as 
compared to their counterparts (27.1 ± 9.5ng/mL) and 
(45.07 ± 18.7ng/mL). Vitamin B

12
 levels were not sig-

nificantly different between cases and controls.
Conclusions: The low levels of fat and water-soluble 
vitamins in children at the onset of T1D might be as-
sociated with the development of the disease. The 
monitoring and supplementation of these vitamins 
might prove useful in better management of children 
with T1D.
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Introduction:  Optimal blood glucose management 
is pertinent for type-one diabetes mellitus (T1DM). 
Exercise presents an efficacious, non-pharmaco-
logical, and cost-effective adjunctive treatment that 
contributes supplementary health benefits. 
Nevertheless, many adolescents with T1DM are not 
meeting recommended physical activity levels and 
are applying inappropriate management strategies 
around exercise.
Objectives: To investigate in adolescents with T1DM: 
1. Physical activity levels; 
2. Management strategies utilised around physical 
activity, and; 
3. Barriers and facilitators to physical activity.
Methods: Physical activity levels were assessed us-
ing the PAQ-C and PAQ-A. A cut-off score of 2.75 
was adopted to classify participants as meeting the 
recommended ≥60 minutes of moderate-to-vigor-
ous daily physical activity. 
Semi-structured interviews with 16 adolescents were 
conducted, with subsequent NVivo-assisted the-
matic analysis performed.
Results: Mean PAQ-score was 2.7 (SD 0.77) with 37.5% 
adhering to recommended physical activity guide-
lines. Themes related to management strategies 
were explored, including blood glucose monitoring, 
insulin-related, exercise-related, and nutrition-relat-
ed strategies. 
Identified barriers included limited T1DM manage-
ment knowledge, negative social impact, difficulty 
with technology, poor planning and organisation, in-
dividual physiological responses, and the burden of 
management. The ability to optimally manage, hav-
ing people around who understand T1DM, and ser-
vice supports were perceived as facilitators. 

Conclusions:  This provides clinical insights into the 
management strategies utilised around physical ac-
tivity and factors affecting participation that can in-
form the future promotion of physical activity in this 
population. 62.5% did not meet recommended phys-
ical activity levels. 
This was primarily influenced by adolescents’ confi-
dence and ability to manage their condition around 
exercise. In practice, we should use the identified 
barriers and facilitators to promote physical activity 
engagement.

P-189    |    The MyPlan eating strategy: 
pilot assessment of acceptability, adherence, 
and glycemic effects among youth with type 1 
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Introduction: There is a lack of evidence-based eat-
ing strategies to support type 1 diabetes manage-
ment, especially for youth.
Objectives:  From clinical work and formative re-
search, we developed the MyPlan eating strategy 
(5 eating goals: 3-4 meals, 0-2 snacks; meal/snack 
carbohydrate target ranges; eating ≤2hrs of waking; 
eating 2-4hrs apart; no post-dinner snacks) and be-
havioral intervention. In a 6-month pilot, we evaluat-
ed acceptability, adherence, and glycemic effects 
among youth 12-17 years with T1D >1 year and HbA1c 
7.5-11%.
Methods: Parent-youth dyads participated from Cin-
cinnati Children’s Hospital and University of North 
Carolina at Chapel Hill (Dec 2021 – May 2023). Regis-
tered dieticians supported adherence via weekly (0-
10 weeks) and bi-weekly (12-24 weeks) video-coun-
seling sessions, which were focused on reviewing 
mobile food logs, developing action plans to meet 
the 5 MyPlan eating goals, and targeting psychoso-
cial barriers to adherence. 
We assessed adherence (24-hour dietary recalls, 
food logs), acceptability (5-item measure [score: 
0-20, acceptable ≤10], qualitative interviews), pre-
post change in glucose time in range and HbA1c, and 
psychosocial outcomes.



ISPAD 2023 ABSTRACTS240

Results:  Retention (84.6%) and session attendance 
(mean 15.5±2.5/16 sessions) were high and n=44 
completed the study (age 14.7±1.6 years, 59.1% fe-
male, 68.2% non-Hispanic White, T1D duration 6.1±3.7 
years, HbA1c 8.7±1.2%, 75.0% insulin pump use). At 6 
months, the majority of youth (86.4%) and parents 
(93.2%) found MyPlan acceptable according to the 
5-item measure. 
Paired t-tests suggest improvement in self-reported 
ability to avoid hypoglycemia (p=0.04) and hypergly-
cemia (p <0.01) and a 0.3% decrease in HbA1c (95% 
CI: -0.62, -0.04; p=0.03; n=41).
Conclusions:  Preliminary findings suggest MyPlan 
may be an acceptable and beneficial diabetes 
management strategy for subgroups of youth with 
T1D. Further planned analyses that account for ad-
herence and other clinical, psychosocial, and demo-
graphic factors will provide nuanced insights about 
intervention effects.

P-190    |    Is it possible to reduce the morning 
post-prandial glucose response by changing 
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Results from an italian pilot-study

M. Marino1, G. Boccolini1, V. Tiberi1, A. Iannilli1, 
A. Capogna1, R. Gesuita2, V. Cherubini1
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Introduction:  Traditional Italian breakfast is associ-
ated with frequent hyperglycemia in post-prandial 
glucose response (PPGR) in children with T1D.
Objectives:  Evaluation of PPGR after a tradition-
al Italian breakfast and a 20g proteins breakfast in 
children with T1D.
Methods: This study was conducted during an edu-
cational camp for children aged 9-14. T1D duration>6 
months, CGM usage, and informed consent signa-
ture were the inclusion criteria. 
Participants enrolled were asked to have two types 
of breakfast alternatively, ITA and PRO20: the previ-
ous was a traditional Italian breakfast (44 g of car-
bohydrates and 11 g of proteins), the latter contained 
alternative functional food (12 g of carbohydrates 
and 26 g of proteins). 
Each morning, insulin bolus was administered at 7:45 
and breakfast was served at 8:00, under the super-
vision of the Diabetology team.

Quantitative variables were summarized by mean 
and standard deviation and comparisons between 
the two breakfasts were performed by using Student 
t-test for paired sample or Wilcoxon signed rank test. 
A generalized linear mixed regression model was fit 
to the data with the glycemic excursion as depen-
dent variable, patient as random effect, and the 
interaction between type of breakfast and time, as 
fixed effect.
Results: Data from 20 children, 11 girls, 75% using in-
sulin pump, diabetes duration 6.5 years (3.2), HbA1c 
6.73% (1.01) were analyzed. Children showed compa-
rable baseline glucose with the two types of break-
fast. 
No significant difference was found in the trend of 
mean glycemic excursions in the 150 minutes after 
breakfast (p=0.737), nor a significant variation of gly-
cemic excursions over time (p=0.308). 
The statistical significance of the interaction term in-
dicated a different trend over time of the glycemic 
excursions, with the PRO20 characterized by a lower 
glycemic excursion in the following 150 minutes com-
pared to the ITA (p<0.001).
Conclusions: Further studies are required to verify if 
PRO20 could be an alternative breakfast to control 
the PPGR in children with T1D.

P-191    |    Impact of sports behaviour on metabolic 
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1Medical University Graz, Department of Paediatrics 
and Adolescent Medicine, 8010 Graz, Austria, 2LKH 
Villach, Department of Paediatrics, Villach, Austria

Introduction:  To assess the frequency of physical 
activity on reduction of the HbA1c and/or insulin 
dose (IU/kg/d).
Objectives:  Regular exercise reduces BMI and pre-
vents cardiovascular risk factors. There are only a 
few studies about the influence of physical activity 
on metabolic control in persons with type 1 diabetes 
(T1D). The main question of this study was whether 
the frequency of physical activity leads to a reduc-
tion of the HbA1c and/or a reduction of insulin dose 
(IU/kg/d) in children and adolescents with T1D.
Methods: In this cross-sectional study the frequency 
of physical activity of 184 children and adolescents 
between 6 to 18 years with T1D was assessed us-
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ing self-report questionnaires. Data collection took 
place at the Division of Diabetes at the Department 
of Paediatrics, Medical University Graz and the De-
partment of Paediatrics, LKH Villach. 
The frequency of physical activity was catego-
rized into 4 groups: PA0 (≤ 3-times per week), PA1 
(1–2-times per week), PA2 (2–4-times per week), PA3 
(> 4-times per week).
Results:  The mean HbA1c value (%) in the different 
groups was PA0: 8.15 ± 1.64; PA1: 7.65 ± 1.08; PA2: 7.85 
± 1.61; PA3: 7.16 ± 0.89. The mean insulin units per kilo-
gram per day were PA0: 0.77 ± 0.23; PA1: 0.82 ± 0.27; 
PA2: 0.81 ± 0.24; PA3: 0.68 ± 0.25.
The frequency of exercise showed a significant in-
fluence on the HbA1c level. In the most active group 
(PA3) the HbA1c was 0.514 % lower compared to the 
least active group (PA0) (p = 0.036). 
Other significant influences on the HbA1c level were 
seen with the variables diabetes duration, insulin 
dose and BMI-SDS.
Conclusions: The results of this questionnaire study 
show that the frequency of sport among children 
and adolescents with T1D has an influence on met-
abolic control, measured as HbA1c value, but not on 
insulin dose (IU/kg/d).

P-192    |    Assessing the acceptability of a virtual 
food skills program for children with T1D

V. Paiz1, E. Gucciardi2

1Sickkids Hospital, Endocrinology, Toronto, Canada, 
2Toronto Metropolitan University, School of Nutrition, 
Toronto, Canada

Introduction: Food skills programs are not assessed 
in children with diabetes.
Objectives: To assess the acceptability of summer-
lunch+ At Home, a virtual food skills program, in chil-
dren with Type 1 Diabetes.
Methods: Forty-three patients, aged 6-14 years with 
Type 1 Diabetes participated in an 8-week online 
program that included weekly live cooking classes, 
asynchronous learning modules, and quizzes ac-
cessed through Google Classroom. Grocery delivery 
or gift cards were provided to all participants to sup-
port equitable access to participation. 
Open-ended questions were administered post-in-
tervention, and parent/caregivers interviews were 
conducted to assess experience with the program. 
Descriptive results were summarized and thematic 
analysis performed on all two data sets.

Results:  All participants reported having a positive 
experience and would recommend the program 
to others. Acceptable elements included the online 
format, the cooking class demonstrations, and the 
well-organized content. 
Families enjoyed the recipes and expressed an im-
provement in the families’ cooking skills and nutrition 
knowledge, and (noted) the program as a way to im-
prove family bonding and reduce social isolation. 
The gift card or grocery delivery facilitated involve-
ment and was critical to allow low-income and 
food-insecure families to participate. Barriers to par-
ticipation include a distracting home environment 
and not feeling comfortable on camera. 
Factors that negatively impacted satisfaction were 
the large age range of participants and the class 
timing. 
Parents noted a desire for more diabetes education 
and peer-to-peer interaction in future programs.
Conclusions: The summerlunch+ At Home program 
is a novel intervention focused on youth with diabe-
tes. The high participation rate with (in-depth) posi-
tive feedback from families indicates it was accept-
able. 
A food skills program may support the development 
of food skills imperative to diabetes self-manage-
ment long-term and further research can assess 
food literacy skills and glycemic management.

P-254    |    Immediate skills for counting 
carbohydrates by a group of children and teens 
after a nutrition education session

Y.G. Tekel1, C. Arrey2, M. Edongue3, 
F.-X. Owona Ndouguessa4, S. Sap3

1Centre Mère Et Enfant De Le Fondation Chantal 
Biya, Santé- Nutrition, Yaoundé, Cameroon, 2Hopital 
Central De Yaounde, Centre National D’Obesite, 
Yaoundé, Cameroon, 3Faculty of Medicine and 
Biomedical Science of the University of Yaoundé I, 
Pédiatrie, Yaoundé, Cameroon, 4Doctors Without 
Borders Switzerland, Santé Médecine, Lagos, 
Nigeria

Introduction: Type 1 diabetes (T1D) is the most com-
mon endocrine disease in children and its manage-
ment is based on insulin therapy and a balanced 
diet. 
Carbohydrate counting is an essential nutritional 
intervention that emphasizes carbohydrate as the 
main element affecting the glycemic response.
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Objectives:  General objective: to train children and 
adolescents with type 1 diabetes in counting carbs 
in session
Specific objectives:
- to identify the foods most consumed by children 
and adolescents T1D; 
- to present the food equivalences (carbohydrate 
content in 100g of food consumed); 
- to assess the ability of children and adolescents 
with T1D to estimate the carbohydrate content of the 
dish to be eaten
Methods: the basics of carbohydrate counting were 
given to a group of 20 T1D children and adolescents 
who had never benefited from this training. It was 
mainly a question of instilling in them the notion of 
food equivalence (content of carbohydrates in 100g 
of food consumed). The evaluation consisted of an 
on-the-spot estimation by the participants of the 
carbohydrate content of a presented meal.
Results:  90% of children and adolescents gave the 
exact carbohydrate content of the proposed meal. 
As for the remaining 10%, they gave an approximate 
content which could be explained by their age, not 
yet mastering the rule of 3; prior to this training.
Conclusions:  Learning to count carbohydrates can 
be done in a nutritional education session provided 
that the patients have the necessary age/intellectu-
al level.

P-261    |    Type 1 diabetes & Physical activity

S. Madan1

1Lovely Professional University, Jalandhar, India

Introduction:  This pan-India online survey includes 
data from 131 participants with Type 1 Diabetes, age 
12-55, diagnosed from 11 months to 36 years back, 
using different kinds of insulin and delivery therapies, 
monitoring blood glucose levels through glucometer 
or FGM.
Objectives: We aimed to determine the percentage 
of people living with T1D in India who are engaging 
in any type of physical activity and how this relates 
to BMI and HbA1c. The hypothesis was that regular 
exercise helps keeping BMI and HbA1c in better con-
trol.
Methods: The data was collected through an online 
survey from 131 participants. The presentation of 
the categorical variables was done in the form of 
absolute numbers and percentage (%). The quanti-
tative data with non-normal distribution as median 

with 25th and 75th percentiles (interquartile range). 
The data normality was checked by using Kolmogor-
ov-Smirnov test. The cases in which the data was not 
normal, we used non parametric tests.
Results: Close to 30% of respondents reported 1 hour 
or less of exercise and remaining reported 3 hours 
per week or more. Close to 40% of respondents re-
port doing resistance training, while the majority ex-
ercise aerobically. Fear of hypoglycemia is the most 
frequent challenge (29%). Exercise for 4 to 8 hours 
per week showed the best HBA1c management and 
a high BMI z score.
Conclusions: The results indicates an awareness that 
physical activity is important for T1D management, 
to better control glucose levels and general health. 
However, the majority of respondents only do light 
aerobic exercise and many expresses fear of hypo-
glycaemia. This indicates a lack of knowledge about 
the relationship between exercise and maintaining 
blood glucose levels. The lower the time spent on ex-
ercising the higher the population with poorly con-
trolled HbA1c. 
Interestingly we also observe that excessive training 
may not indicate a better control as the population 
spending 8 hours or more shows a larger % of peo-
ple with poorly controlled HbA1c.

P-314    |    Lifestyle modification knowledge 
among parents of children with diabetes in lagos 
university teaching hospital lagos

T. Bello1, A.s. Bature2

1Ahmadu Bello University, Nursing, Zaria, Nigeria, 
2Lagos UniversityTeaching Hospital, Nursing, Lagos, 
Nigeria

Introduction:  Diabetes mellitus (DM) is one of the 
deadliest diseases in the world, especially in devel-
oped nations. In recent years, it has become rampant 
in the developing nations such as Nigeria. Adoption 
of healthy lifestyle helps to prevent or manage the 
disease. However, the knowledge, and practice of 
healthy lifestyles in many diabetic patients are inad-
equate.
Objectives: The study aimed at assessing the knowl-
edge of lifestyle modification among parents of di-
abetic child in Lagos University Teaching Hospital 
Idiaraba Lagos.
Methods: ​​​​  A descriptive cross-sectional survey de-
sign was used, where 100 respondents were conve-
niently sampled to conduct the study. 
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Questionnaires were used to collect data, the data 
was analyzed and presented in frequency and per-
centages.
Results:  The findings showed that the majority of 
the respondents were females and married, but few 
were able to further their education to tertiary level. 
But number of parent (37%) indicated that their chil-
dren were diagnosed 4-6 years ago, while 15%, 27%, 
and 21% were diagnosed 1-3 years, 7-9 years and 
more than 10 years ago respectively. 
About two-thirds of the respondents claimed that 
fatty foods are the main cause of increase blood glu-
cose and majority of them recommended fish, fruits 
and vegetables helps to control the disease, half of 
the respondents sees regular exercise very import-
ant, whilst brisk walking was specified as best exer-
cise for diabetics. 
A majority of the respondents affirmed that the main 
risk factor of contracting diabetes is obesity and rec-
ommends that weight control helps manage diabe-
tes better.
Conclusions:  It was concluded that the overall level 
of awareness among the parents of diabetics is a 
positive one. It was also recommended that there is 
need to create awareness to the community through 
health education about the importance of lifestyle 
modification, also public and private health sectors 
need to offer holistic services and training programs 
for health care.

P-329    |    Waist-height ratio (WHtR) for 
assessment of obesity in children and the risk for 
biochemical derangement – An observational 
cross-sectional study

H. Verma1, R. Mishra1, S. Rohatgi1, S. Chaudhry1

1ESIC-PGIMSR & Model Hospital Basaidarapur, 
Pediatrics, New Delhi, India

Introduction:  Childhood obesity is a growing epi-
demic in developing countries like India, predispos-
ing young adults to coronary heart disease, non-al-
coholic fatty liver disease (NAFLD), Non-Insulin 
Dependent Diabetes Mellitus (NIDDM). WC (Waist cir-
cumference) and WHtR (Waist height ratio) can as-
sess the central adiposity pointing towards greater 
cardiovascular risk. WHtR is an age or sex indepen-
dent tool.
Objectives: ​​​​ To study the predictability of waist-
height ratio for assessment of obesity in children 
and the risk for biochemical derangement and 

nonalcoholic fatty liver disease– An Observational 
cross-sectional study.
Methods:  90 children, 5-15 years of age were en-
rolled as normal, overweight and obese (30 in each 
group) based on the BMI charts of Indian Academy 
of Pediatrics 2015.
Their WHtR assessed based on anthropometric 
examination. Overweight and obese children were 
investigated for biochemical parameters and ultra-
sound abdomen done to look for fatty liver changes. 
Statistical analysis was done by using SPSS version 
21.0.
Results: 3 normal, 27 overweight and 30 obese chil-
dren had WHtR≥ 0.5.
16 overweight, 24 obese children had fatty liver 
changes. Therefore increasing rate of obesity in-
creases chances of NAFLD.
Study also reported raised liver enzymes (SGOT/
SGPT) in these children.
2 overweight and 3 obese children had high total 
cholesterol, 2 overweight and 9 obese children had 
high triglycerides.
One (3.33%) overweight group and 4 (13.33%) obese 
children had prediabetes.
Seven (23.33%) obese and 6 (20%) overweight chil-
dren had subclinical hypothyroidism.

Overweight Obese

Waist-Height Ratio(WHtR) ≥O.5

Sensitivity/specificity 90%/95% 100%/90%

Positive predictive value/ Negative pre-
dictive value 90% / 90% 90.9% / 100%

Fasting blood sugar > 100mg/dl 10/30 (33.33%) 7/30 (23.33%)

HbA1C (5.7-6.5) 5/30 (16.67%) 6/30 (20%)

T4 low (<0.8ng/ml) 1/30 (3.33%) 0 (0%)

TSH (>4.8IU/ml) 7/30 (23.33%) 9/30 (30%)

Triglyceride- High 2/30 (6.67%) 9/30 (30%)

Ultrasound abdomen - Non alcoholic fatty 
liver disease 16/30 (53%) 24/30 (80%)

Table. Biochemical parameters in overweight and 
obese chidren.

Conclusions: WHtR ≥ 0.5 showed high sensitivity and 
specificity to predict overweight and obesity in chil-
dren.
WHtR may be a better indicator to identify risk such 
as dyslipidemia, diabetes, subclinical hypothyroid-
ism, increased liver enzymes and NAFLD and it does 
not depend upon sex, age, and ethnicity of obese 
children and adolescents.
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P-379    |    Development of a multi-centre healthy 
lifestyle campaign through bite size education in 
the UK

K. Henson1, P. Chinchilla2

1Manchester Foundation Trust, Wythenshawe 
Hospital, Manchester, United Kingdom, 2London 
North West University Hospitals, Women and 
Children, London, United Kingdom

Introduction:  Diabetes Dietitians in two regional UK 
networks came together to create a campaign that 
aims to support diabetes teams to give cardiopro-
tective advice. There is a need for dietitians to in-
clude more healthy lifestyle advice during their clin-
ical time which is usually focused on carbohydrate 
counting and exercise management.
Objectives:  To present the development of a 
multi-centre campaign promoting lifestyle changes 
in children and young people (CYP) with Type 1 Dia-
betes (T1D) and their families.
Methods: The campaign is based on healthy eating 
resources from the NHS, partner organisations and 
charities and it also signposts families to further in-
formation via QR codes . A baseline questionnaire 
was developed to measure change in lifestyle be-
haviours over time. The resources include informa-
tion for the MDT as there is a lack of knowledge and 
confidence among health professions on delivering 
lifestyle change. This change is more likely if mes-
sages are given consistently by professionals.
Results:  The baseline questionnaire showed differ-
ences in lifestyle habits between centres and regions 
of the UK showing that health promotion needs pop-
ulation specific focus. The response to the Healthy 
Lifestyle Campaign resources has been very positive 
from HCPs and there has been a call for them to be-
come more widely available. They can be adapted 
to different service needs.
Conclusions:  Key learning points to create such re-
sources in the future would be to ensure a version 
control system, identify key peer reviewers including 
service users, proof readers and use a recognised 
readability tool early on. Bite size information can be 
used effectively for dietitians in their education. Dis-
ordered eating and nutrition burn out risks for CYP 
with T1D should be recognised and the information 
should be aimed at the whole family. Resources like 
this can be applied to other areas and have been re-
quested by obesity and health promotion teams. Un-
derstanding of population lifestyle habits is crucial 
for effective use of resources.

GENETICS, IMMUNOLOGY AND THE ENVIRONMENT 

P-213    |    Association between RS7574865 
polymorphism of STAT4 gene and susceptibility 
of type 1 diabetes: an updated Meta-analysis

P. Lamichhane1, A. Agrawal1, M. Sayami2

1Institute of Medicine, Tribhuvan University, Internal 
Medicine, Kathmandu, Nepal, 2Institute of Medicine, 
Tribhuvan University, Endocrinology Unit, Internal 
Medicine, Kathmandu, Nepal

Introduction: Type 1 diabetes (T1D) is a T-cell-medi-
ated autoimmune disease resulting from the selec-
tive destruction of pancreatic beta-cells. The signal 
transducer and activator of transcription 4 (STAT4) 
gene plays an important role in the incidence of mul-
tiple auto-immune diseases, including T1D. 
Multiple studies have investigated the association 
between the STAT4 rs7574865 gene polymorphism 
and the risk of T1D, but the results have been incon-
sistent.
Objectives: This meta-analysis aimed to explore the 
association between STAT4 gene rs7574865 single 
nucleotide polymorphism (SNP) and the risk of oc-
currence of T1D.
Methods:  Two authors searched PubMed, Scopus, 
Google Scholar, and Embase using the same search 
strategy for studies published from inception to Feb-
ruary 2023 in the English language. Observational 
studies reporting on the association of rs7574865 
polymorphism and risk of T1D were included in the 
meta-analysis. 
Studies investigating other SNPs, animal studies, 
case reports, and reviews were excluded. The asso-
ciation of rs7574865 STAT4 polymorphism and T1D 
in three genetic models (allelic, recessive, and domi-
nant) were evaluated using pooled odds ratios (ORs) 
with 95% confidence intervals (CIs).
Results:  A total of 10 studies (45,583 participants) 
were included in the study. A significant association 
between rs7574865 SNP of STAT4 gene and T1D 
when assuming allelic model (OR: 1.31; 95% CI: 1.19 to 
1.45; p<0.001), recessive model (OR: 1.36; 95% CI: 1.22 
to 1.52; p<0.001) and dominant model (OR: 0.56; 95% 
CI: 0.40 to 0.78; p<0.001) was observed. 
In the allelic model, subgroup analysis revealed that 
the rs7574865 polymorphism of the STAT4 gene is 
associated with T1D in Caucasians (OR: 1.21; 95% CI: 
1.11 to 1.31; p<0.001) but not in the Asian population 
(OR: 1.53; 95% CI: 1.32 to 1.77; p=0.71) (Figure 1).

https://www.cypdiabetesnetwork.nhs.uk/national-network/south-east-coast-london-and-north-west-health-promotion-project/
https://www.cypdiabetesnetwork.nhs.uk/national-network/south-east-coast-london-and-north-west-health-promotion-project/


ISPAD 2023 ABSTRACTS 245

Conclusions:  rs7574865 SNP of STAT4 gene might 
be a risk factor for T1D in Caucasians, which can be 
utilized in the early identification of vulnerable pop-
ulation.

P-214    |    Genetic risk score for T1D in children with 
newly diagnosed diabetes mellitus

J. Stanik1,2, Z. Dobiasova2, M. Karhanek2, F. Gregus2, 
D. Lobotkova1, L. Ruzbarska1, K. Podolakova1, 
E. Jancova1, L. Barak1, M. Skopkova2, D. Gasperikova2

1Medical Faculty of Comenius University and 
National Institute of Children’s Diseases, 
Department of Pediatrics, Bratislava, Slovakia, 
2Institute of Experimental Endocrinology, 
Biomedical Research Center, Slovak Academy of 
Sciences, Diabgene and Department of Metabolic 
Disorders, Bratislava, Slovakia

Introduction: Genetic risk score (GRS) for type 1 dia-
betes (T1D) can be used as an additive marker to al-
ready existent differential diagnosis protocols, par-
ticularly in clinically uncertain cases.
Objectives: Our aims were to assess the GRS for T1D 
in newly diagnosed children with DM, and to deter-
mine its discriminative power between T1D and con-
trols in Slovak population.
Methods: DNA samples from 812 children with newly 
diagnosed DM in the years 2008-2023, 179 unrelated 
patients with monogenic DM and 25 healthy controls 
were analyzed using Infinium Global Screening Array 
MD v3 containing ~725,000 SNPs. Genotypes need-
ed for 10SNP GRS were extracted from the data and 

missing genotypes were determined using KASP as-
say. Sanger and panel sequencing of genes linked to 
monogenic DM was performed in patients with the 
lowest GRS values.
Results: Mean 10SNP GRS-T1D was significantly low-
er in healthy controls and patients with monogenic 
diabetes than in newly diagnosed children with DM 
(9.27±2.2 and 9.55±1.8 vs. 11.92±1.6, p<0.001). ROC 
analysis showed AUC=0.847, and the optimal cut-off 
was set to 10.89 (Youden index 0.573). 
After follow-up, the type of diabetes in the newly 
diagnosed children was assessed based on clini-
cal picture and DNA analysis. Ten from 183 patients 
with GRS under the cut-off were diagnosed with T2D 
while only 2 from 629 patients with the values over 
the cut-off. So far, 4 patients with monogenic diabe-
tes of GCK-MODY type have been identified among 
the patients with the lowest GRS values. 
When only clinically diagnosed T1D patients were 
compared with the whole control group, the ROC 
curve had AUC=0.881, cut-off 10.92 and Youden in-
dex 0.628.
Conclusions:  Significant part of patients with GRS 
under the cut-off was diagnosed with diabetes of 
other type than T1D. 10SNP T1D-GRS has the capac-
ity to contribute to distinguishing of patients with T1D 
from patients with other types of diabetes. 
Supported by: Ministry of Health 2019/20-LFUK-8 
and VEGA 2/0131/21

P-215    |    Relationship between MAIT cells and 
type 1 diabetes development in recently diagnosed 
children according to age

C. Gouveia Buff Passone1, L. Bertrand2, L. Beaudoin2, 
C. Rousseau2, P. Soulard2, Z. Gouda2, G. Vermilac2, 
B. Chassaing2, J. Beltrand3, A. Lehuen2

1University of Sao Paulo, São Paulo, Brazil, 
2Université Paris- Cité, Institut Cochin, INSERM 
1016, Paris, France, 3Université Paris- Cité- Hôpital 
Necker, Unité de Endocrinologie, Diabetologie et 
Ginecologie Pediatrique, Paris, France

Introduction: Mucosal Associated Invariant T (MAIT) 
cells are innate-like T cells recognizing bacterial me-
tabolites, derived from the synthesis of riboflavin, 
presented by the non-polymorphic class I like mole-
cule MR1. 
Recent results in T1D patients and in NOD mice indi-
cate an abnormal MAIT cell frequency and activa-
tion in this pathology.
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Objectives: To investigate changes in MAIT cells fre-
quency, phenotype and function in link with the gut 
microbiota according to T1D age of onset.
Methods: Recent onset (RO) type 1 diabetic patients 
and control patients, between two and 16 years old 
were selected for clinical evaluation, blood and stool 
analysis. For FACS analysis, MAIT cells were identi-
fied as CD3+ CD4- CD161highVα7.2+ T cells. 
Surface markers were analyzed to determine their 
activation status(CD25, CD69, CD44), their exhaus-
tion (PD1, KLRG1, TIM3), their migration capacity 
(CCR6), and their proliferation and survival (Ki67 and 
BCL2 expression). Cytokine production were also as-
sessed.
Results: We observed a decrease in the frequency of 
MAIT cells in RO T1D (n=44, 1,01%±1,2SD) compared 
to control children (n=26,1,83%±2,2SD) (p<0,001). Im-
portantly, we confirmed the correlation between 
granzyme B (GzB) production by MAIT cells and age 
at diagnosis, confirming that MAIT cells are more ac-
tivated in young children who have developed more 
aggressive disease than adolescents. 
We also found an important reduction in MAIT cell, 
especially in children before seven years of age, with 
a different profile from children older than 11 years of 
age. 
We could see a difference between the surface 
markers (CCR6, CD25 and PD1) and also after PMA 
and ionomicin stimulation (GzB, IL-2 and IL-4) in this 
young population. Microbiota was analyzed in mice 
with preliminary results.
Conclusions:  MAIT cells are reduced in type 1 dia-
betic patients, specially at a young age. Indeed, high 
GzB levels can explain a more aggressive disease in 
this population. 
These differences reinforce a different phenotype 
between younger and older T1D recent onset chil-
dren.

P-260    |    Genetic diagnosis of neonatal 
diabetes in a nutrition and diabetes service in a 
general hospital in Buenos Aires, Argentina in the 
2019/2021 coronavirus pandemic

L.F. Palacios Porta1, G. Eiberman2, M. Farías1, 
V. Modica1, C. Mougel2, G. Quevedo3, L. Rudi1, P. Sosa3

1Hospital Nacional A. Posadas, Buenos Aires, 
Argentina, 2Hospital Nacional A.Posadas, Buenos 
Aires, Argentina, 3Hospital NAcional A. Posadas, 
Buenos Aires, Argentina

Introduction:  Neonatal diabetes or monogenic dia-
betes is rare in the pediatric age. Its diagnosis should 
be suspected in the neonatal period up to 6 months 
of life (classic neonatal diabetes) and a late form be-
tween 9 and 12 months of age (late neonatal diabe-
tes).
We present the case of a patient with a suspected 
diagnosis of neonatal diabetes at one year of life, 
who had presented hypoglycemia in the first days 
after birth.
Objectives:  Recognize the diagnosis of neonatal 
diabetes as a difference from diabetes I in the first 
year of life.
Methods: Clinical case, clinical history data.
Results:  Neonatal diabetes, Gen Ins subtype. per-
manent neonatal diabetes. Parents without genetic 
alteration, for which corresponds to a de novo mu-
tation. Implication of the result: 50% risk of inheriting 
this variant and developing diabetes.
Conclusions: Diagnosis of diabetes in the first year 
of life should include neonatal diabetes in order to 
provide advice adequate genetic and offer in some 
cases a different therapeutic alternative to insulin, 
such as sulfonylureas, in the KCJN11 gen for exam-
ple. 
However, in this patient this therapy was not possi-
ble because the treatment in the INS gene mutations 
must be insulin
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P-274    |    Diabetes mellitus in a patient with 
hyperinsulinism hyperammonemia syndrome

M. Ferreira Clemente1, K. Weerasinghe1, L. Crawley2, 
L. Gunarathna2

1BCUHB, Paediatrics, Wrexham, United Kingdom, 
2Wrexham Maelor Hospital UK, Paediatric, Wrexham, 
United Kingdom

Introduction:  Hyperinsulinism/hyperammonaemia 
(HI/HA) syndrome is the second most common form 
of congenital hyperinsulinism. 
Gain of function mutations in the mitochondrial en-
zyme glutamate dehydrogenase are responsible for 
this syndrome. 
Children present with fasting and protein sensitive 
hypoglycaemia combined with elevated ammonia 
levels and seizures.
The hypoglycaemia of the HI/HA syndrome is well 
controlled with diazoxide, a KATP channel agonist.
Objectives: We illustrate an unusual case of Type 2 
Diabetes Mellitus developing years after the diagno-
sis of HI/HA syndrome.
Methods: 
Case report: A 17-year-old female with a history of 
congenital hyperinsulinism due to HI/HA syndrome. 
Patient presented with hypoglycaemia and hyper-
ammonaemia on day 3 of age and was treated with 
diazoxide until she was 8 years old. She also devel-
oped seizures in infancy.
Genetic analysis was positive for a heterozygous 
missense mutation in GLUD-1 gene.
Patient has learning difficulties associated with be-
havioural issues. She has excessive weight gain (BMI 
32) and ultrasound evidence of non-alcoholic fatty 
liver disease.
At the age of 16 years, she was diagnosed with di-
abetes with hyperglycaemia and raised HbA1c. Dia-
betes antibodies were negative and monogenic dia-
betes testing excluded any mutation.
She was initially treated with insulin but changed to 
Metformin.
Results: 
Discussion: Our patient presented with typical clini-
cal picture of HI/HA. These children also have neuro-
logical abnormalities with ADHD type problems and 
absence epilepsy; some of her behaviour problems 
may relate to this and deserve specific help.
Is there a relation between GLUD1 mutation and di-
abetes?
Her excess weight gain could be related to extra in-
take to counteract protein induced hypoglycaemia.

Conclusions:  It remains unclear if patient’s clinical 
presentation can be solely explained by HI/HA syn-
drome or coincidently developed T2DM in presence 
of other risk factors (excessive weight, insulin resis-
tance) hence the need for increased awareness of 
this possibility.

P-327    |    Insulin resistance in rare genetic 
syndromes

C. Tatiana1, M. Cristina Maria1

1Ovidius University Constanta, Faculty of Medicine, 
Pediatric, Constanta, Romania

Introduction: Silver-Russell syndrome (SRS) is a rare, 
but well-recognized, clinically and genetically enti-
ty, caused by genetic alternations, associated with 
prenatal and postnatal growth retardation, relative 
macrocephaly and dismorfic features.
Objectives: We report a case of a boy, which was di-
agnosed with SRS at 2 years, with molecular testing 
positive: 11p15 LOM
Methods:  Analyzing growth chart, we observed a 
linear, constant increase at percentile 10% up to 7 
years when was noticed a jump in his height at per-
centile 25%.
Results:  He was borned small-for-gestational-age 
(SGA), with relative macrocephaly at birth and post-
natal gowth failure. 
At 24 months he presents feeding difficulties, low 
BMI, body asymmetry, failure to thrive, 5th finger clin-
odactyly, cryptorchidism, inguinal hernia, strabismus, 
gastro-esophageal reflux and constipation. 
At 7 years and half he presented axillary hair, gener-
alized hirsutism, acne face, Tanner stage P4G3, ad-
vanced bone age. 
After clinical and laboratory investigations was di-
agnosed with advanced precocious puberty and 
insulin resistance and we initiating treatment with 
Metformin 90 mg x 4/ day and a GnRH agonist, to 
improve final height. At 9 years was performed oral 
glucose test without a dose of metformine before 
the test. 
After the lab results Metformin was replaced with Ex-
tended release metformine 375 mg twice a day. 
After 3 months he repeat oral glucose test with his 
morning dose of Extended release metformin given 
10 min before the oral glucose.
Conclusions:  Occurrence of visceral adiposity with 
insulin resistance already in the childhood, may in-
fluence the onset of puberty in small-for-gesta-
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tional-age (SGA) children. Extended release met-
formin significantly decreased levels of HbA1c after 
3 months.

P-330    |    Congenital hyperinsulinism suspected in 
a 13 years old girl with epilepsy

M. Lezzi1, R. Rana1, P. Passoforte1, A. Meoli1, L.A. 
Moscogiuri2, F. Gallo1

1Perrino Hospital, Unit of Pediatrics, Brindisi, Italy, 
2University of Bari “Aldo Moro”, Bari, Italy

Introduction: A 13 years old girl with history of epilep-
sy was admitted at our department for abdominal 
pain and respiratory distress. Blood tests revealed 
a glucose of 49 mg/dl, not improving after intrave-
nous infusion of 10% dextrose. It was associated with 
raised insulin value (47.6 mcU/ml, normal values 1.9-
25) and HbA1c 3.8%.
Objectives: We suspected an insulinoma or congen-
ital hyperinsulinism.
Methods: Continuous glucose monitoring was start-
ed. An abdominal MRI excluded an insulinoma. Go-
ing back in time, during neonatal period the baby 
had persistent hypoglycemia, treated with a 12-days 
intravenous infusion of dextrose, without addition-
al therapies. C-peptide was 4.23 ng/ml. At age of 
3, she presented with recurrent tremors and visive 
hallucinations. Absence seizures were diagnosed at 
age of 5, and antiepileptics were started. A brain MRI 
showed some areas of altered signal in the periven-
tricular white matter, as signs of perinatal damage.
Results: Because of persistent hypoglycemia during 
hospitalization, we firstly increased intravenous glu-
cose rate to 7 mg/kg/min, then therapy with diazox-
ide was started (3.5 to 5 mg/kg/day). Blood glucose 
levels improved. Therefore, we suspected a form of 
misdiagnosed congenital hyperinsulinism. 
Sanger sequencing of insulin gene and KCNJ11 gene 
showed no mutations. The DNA extracted from pa-
tient’s blood was then analyzed by Next Generation 
Sequencing for 45 genes involved in pancreatic 
function. This analysis is still ongoing. 
After a 2-weeks therapy with diazoxide, the dose 
was reduced to almost 4 mg/kg/day, with a good 
glycemic profile. Additionally, her father now pres-
ents with astenia and tremors, and he shows hypo-
glycemia too at age of 52.
Conclusions: Congenital hyperinsulinism must be al-
ways suspected in presence of hypoglycemia and 
hyperinsulinism. If molecular diagnosis will be con-

firmed in our patient, we need to understand if neu-
rological symptoms are due to epilepsy, or they are 
related to symptomatic persistent hypoglycemia.

P-361    |    Genetic influences on beta-cell function 
before type 1 diabetes diagnosis

T. Triolo1, H. Parikh2, M. Tosur3, L. Ferrat4, 
L. You2, P. Gottlieb1, R. Oram4, 
S. Onengut-Gumuscu5, J. Krischer2, S. Rich5, 
A. Steck1, M. Redondo3

1University of Colorado, Barbara Davis Center, 
Aurora, United States, 2University of Florida, 
Gainsville, United States, 3Baylor College of 
Medicine, Houston, United States, 4Exeter University, 
Exeter, United Kingdom, 5University of Virginia, 
Charlottesville, United States

Introduction: Autoimmune loss of beta-cell function 
(measured by C-peptide) is the hallmark of type 1 
diabetes (T1D) targeted by interventions that aim to 
prevent T1D or its progression after onset.
Objectives: We sought to determine whether T1D ge-
netic risk score-2 (T1D-GRS2) and single nucleotide 
polymorphisms (SNPs) that have been previously 
associated with C-peptide preservation after T1D 
diagnosis (e.g., SNPs in CLEC16A, G6CP2, INS,JAZF1, 
PTPN22, SLC30A8 and TCF7L2) influence C-peptide 
levels before diagnosis.
Methods: We studied islet autoantibody (Ab)-positive 
participants in the TrialNet Pathway to Prevention 
Study who had T1DExomeChip data and assessed 
the influence of these 12 SNPs and the T1D-GRS2 on 
area under the curve (AUC) C-peptide levels during 
oral glucose tolerance tests conducted between 0-9 
months prior to the diagnosis of T1D. 
Participants (n=702) had a mean age of 13.5±10.3 
years, 47% were female, mean BMI was 20.7±6.0 kg/
m2, and mean HbA1c 5.4±0.4%. 
The T1D high-risk HLA-DR3-DQ2 haplotype was 
present in 47% and the high-risk HLA-DR4-DQ8 
haplotype was present in 67% of participants. 
We performed univariate and multivariate analyses 
adjusting for BMI, age, sex, number of positive Ab, 
and the first 3 principal components of ancestry.
Results:  A higher T1D-GRS2 was associated with 
lower C-peptide AUC 0-9 months prior to T1D diag-
nosis in univariate (β=-0.06, P<0.0001) and multivari-
ate (β=-0.03, p=0.008) analyses. 
Participants with the JAZF1 rs864745 G allele had 
lower C-peptide AUC 0-9 months prior to T1D diag-
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nosis in univariate (β=-0.10, p=0.003) and multivari-
ate (β=-0.05, p=0.047) analysis.
Conclusions:  In conclusion, the JAZF1 rs864745 G 
allele (which has also been associated with type 2 
diabetes risk) and higher T1D-GRS2 predict lower 
C-peptide AUC prior to the diagnosis of T1D. Studies 
on their effect on response to trials to prevent or de-
lay T1D onset are warranted.

MONOGENIC AND OTHER FORMS OF DIABETES 

P-070    |    Precision diabetes: identification and 
characterization of monogenic diabetes in a 
tertiary pediatric diabetes center in Israel

I. Yoel1,2, M. Vaxillaire3,4, E. Stern1,2, M. Derhourhi3,4, 
P. Froguel3,4,5, Y. Levy-Shraga1,2, D. Modan-Moses1,2, 
A. Bonnefond3,4,5, O. Pinhas-Hamiel1,2, N. Gruber1,2

1Edmond and Lili Safra Children’s Hospital, Sheba 
Medical Center, Pediatric Endocrine and Diabetes 
Unit, Ramat Gan, Israel, 2Sackler School of Medicine 
Tel-Aviv University, Tel Aviv, Israel, 3Institut Pasteur 
de Lille, Lille University Hospital, Inserm UMR1283, 
CNRS UMR8199, European Genomic Institute for 
Diabetes (EGID), Lille, France, 4Université de Lille, 
Lille, France, 5Imperial College London, Department 
of Metabolism, London, United Kingdom

Introduction:  Monogenic diabetes encompasses 
maturity-onset diabetes of the young (MODY), neo-
natal, and syndromic diabetes.
Objectives: Characterize individuals with monogenic 
diabetes in a tertiary pediatric diabetes center, and 
evaluate epidemiological, clinical, and biochemical 
risk factors.
Methods:  Medical records of all children aged 6 
months to 18 years who were diagnosed with predi-
abetes or diabetes, between 2004 and 2022, were 
analyzed. A DNA sample was collected from children 
with negative pancreatic autoantibodies, a family 
history of diabetes, and/or atypical type 1 diabetes 
presentation. 
Exome sequencing using a next-generation se-
quencing platform and comprehensive analysis of a 
monogenic diabetes gene panel were applied. The 
Exeter MODY probability calculator (MPC) score was 
assessed.
Results:  The cohort included 452 individuals, 160 
(35.4%) had negative antibodies, and of them, 37 
had a high clinical suspicion for MODY. Of the 37 
samples sequenced, 27 individuals had a positive 
genetic result (21 pathogenic/likely pathogenic mu-
tations, 6 variants of unknown significance), yielding 
a 73% genetic diagnosis rate. 
Most cases included mutations in GCK, HNF1A, and 
WFS, without any record of HNF4A. The median (IQR) 
age of diagnosis was 13.5 (10-16) years, with 81% fe-
male predominance in the positive diagnosis group 
compared to 30% in the negative group (p=0.006). 
The median Hba1c level at diagnosis was 1.3-fold 
higher in the positive group compared to the neg-
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ative group (7% (6.2-8.4) vs. 5.5% (5.2-7.7), p=0.017). 
Five children (19%) in the positive group had a low 
(<30%) MPC score and 7 (70%) in the negative group 
had a high (>30%) MPC score. Therapeutic changes 
due to genetic results were made in 26 (70%).
Conclusions: We describe a unique pattern of mono-
genic diabetes in a tertiary center in Israel. In cases of 
low MPC score with a high index of suspicion (atyp-
ical presentation, course, or treatment), periodic 
re-evaluation and genetic testing are warranted for 
early detection and optimizing precision diabetes.

P-071    |    Off-label liraglutide in wolfram syndrome 
type 1: endocrinological and neurophysiological 
long-term follow-up in five pediatric patients

F. Arrigoni1,2, G. Frontino1,2, A. Rigamonti1,2, 
R. Di Tonno1,2, V. Castorani1,2, D. Canarutto3,4, 
E. Morotti1,2, F. Sandullo1,2, F. Scialabba1,2, B. Dionisi1,2, 
R. Foglino1,2, C. Morosini1,2, G. Olivieri1,2, F. Meschi1,2, 
R. Bonfanti1,2,5

1IRCCS San Raffaele Hospital, Department 
of Pediatrics, Milan, Italy, 2IRCCS San Raffaele 
Hospital, Diabetes Research Institute, Milan, Italy, 
3IRCCS San Raffaele Hospital, San Raffaele 
Telethon Institute for Gene Therapy (SR-Tiget), 
Milan, Italy, 4IRCCS San Raffaele Hospital, Pediatric 
Immunohematology Unit and BMT Program, Milan, 
Italy, 5Università Vita-Salute San Raffaele, School of 
Medicine, Milan, Italy

Introduction:  Wolfram syndrome type 1 (WS1) is a 
rare disease with poor prognosis. Insulin dependent 
diabetes and progressive neurodegeneration its the 
main features.
Objectives:  Currently, no medication is able to de-
lay or reverse WS1 natural history. Preclinical data 
suggest that glucagon-like peptide-1 receptor ago-
nist (GLP-1RA), may protect β-cells and neurons. We 
evaluated Liraglutide (LG) as an off-label treatment 
in pediatric patients with WS1.
Methods: Five patients (aged 10-14 at baseline) with 
clinical and genetic diagnosis of WS1, received dai-
ly subcutaneous LG for 12-48 months (starting dose: 
0.3 mg/die up to maximum of 1.8 mg/die). C-peptide 
AUC (C-AUC) variation during MMTT was measured 
to assess the effect on β-cell reserve. 
Optical Coherence Tomography (Carl Zeiss Meditec 
and 3D-Topcon), was used to measure Retinal nerve 
fiber layer (RNFL) thickness and ganglion cell com-
plex (GCC).

Results:  No significant adverse effect was report-
ed. At the latest follow-up, the C-AUC ranged from 
77 to 249% of baseline, suggesting no evident beta 
cell deterioration. Two patients showed a slight re-
duction in C-AUC from baseline respectively at 43 
(101 vs 122 ng∗min/ml) and at 12 months (465 vs 615 
ng∗min/ml). In two patients C-AUC increased (70 vs 
28 ng∗min/ml at 36 months and 316 vs 296 ng∗min/
ml at 15 months). 
Only one case showed significant C-AUC reduction 
after 38 months of treatment (59 vs 111 ng∗min/ml). 
Despite the bias of using two different OCT devic-
es during the follow-up, no significant deterioration 
was observed in RNFL or GCC.

Conclusions:  With this first preliminary study we 
evaluate LG treatment in pediatric WS1 patients. 
Preclinical data shows beneficial effects of GLP-1RA 
on ER stress and cell degeneration. Since LG is the 
only GLP-1RA approved for children and is well tol-
erated, we consider it a valuable option in WS. Mul-
ticenter and RCT studies are needed to evaluate LG 
in routine care.
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P-072    |    Dapagliflozin as the treatment choice 
in a young adult with diabetes and heart failure 
associated with microcephalic osteodysplastic 
primordial dwarfism-type II

G. Galeote Ramires Fernandes da Costa1, 
A. Dantas Costa-Riquetto1,2, R. Gomes Lot1, 
L. Cudizio1, A. Vieira Scarlatelli Macedo3, L.E. Calliari1

1Santa Casa School of Medical Sciences, Pediatric 
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São Paulo, Brazil, 2Hospital das Clínicas, Faculdade 
de Medicina, Universidade de São Paulo, Grupo de 
Diabetes Monogênico (Monogenic Diabetes Group), 
Unidade de Endocrinologia, Genética (LIM25), 
Unidade de Diabetes, São Paulo, Brazil, 3Santa Casa 
School of Medical Sciences, Pediatric Cardiology 
Outpatient Clinic, Pediatric Department, São Paulo, 
Brazil

Introduction: Microcephalic Osteodysplastic Primor-
dial Dwarfism-Type II(MOPDII) is a rare condition with 
severe growth retardation, microcephaly, skeletal 
dysplasia, and increased risk for insulin resistance, 
among others.
Objectives: This report aims to describe the case of 
a female patient diagnosed with MOPDII, diabetes 
mellitus and cardiac insufficiency.
Methods: Case report
Results:  At 17y(Height=91cm/Weight=16kg), the pa-
tient presented acanthosis nigricans, polyuria, poly-
dipsia and weight loss. She was hospitalised with 
blood glucose levels above 200 mg/dL, and insulin 
therapy was initiated. At that time, she had an HbA1c 
of 8.4%, non-reactive anti-GAD Ab and C-peptide of 
10.6 ng/mL(RF:1,1-4,4 ng/mL). 
During follow-up, she showed progressive improve-
ment in glycemic control; metformin was introduced, 
insulin was gradually reduced and withdrawn ten 
months after the diagnosis. 
At 17y11mo, she had a myocardial infarction requiring 
revascularization. During hospitalisation, metformin 
was suspended, and the glycemic control was ade-
quate. She was put on acetylsalicylic acid, clopido-
grel, carvedilol, and enalapril. Her glucose and HbA1c 
levels remained normal without treatment until 20y, 
when HbA1c increased to 6.9%, and continuous glu-
cose monitoring data showed hyperglycemia (Figure 
1A). 
She was also complaining of dyspnea, and her 
echocardiogram showed ventricular dysfunction 
with an ejection fraction (EF) of 31%. The option was 
the introduction of dapagliflozin due to its action in 

reducing glycemia and improving cardiovascular 
outcomes in patients with heart failure. She evolved 
with the improvement of glycemia and reduction of 
HbA1c (Figure 1B), in addition to improved EF (EF: 31% 
to 56%) and resolution of symptoms.

Figure 1. Continuous glucose monitoring reports. 
A. Before Dapagliflozin introduction. 
B. After 3 months of Dapagliflozin introduction.

Conclusions: Patients with MOPDII are challenging to 
manage due to their body size and may present with 
complex combinations, as in this case, with diabetes 
and cardiac insufficiency. We propose that dapagli-
flozin could be an efficient and safe treatment op-
tion.
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P-073    |    Incidence of neonatal diabetes mellitus: 
a reappraisal from Austria/Germany, France and 
Italy covering 2010-2021
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U1163, Paris, France, 13Institut Cochin INSERM U1016, 
Paris, France, 14Academic Teaching Hospital, 
Landeskrankenhaus Feldkirch, Department of 
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Introduction:  Neonatal diabetes mellitus (NDM) de-
fined as diabetes onsetwithin first 180 days of life is 
a rare condition. Current estimates of both clinical 
forms of NDM, i.e. the permanent (PNDM) and tran-
sient (TNDM), vary between 1:90,000 live births (Italy) 
to 1:29,241 (United Arab Emirates).
Objectives:  We reassessed the incidence of NDM 
(PNDM+TNDM) over a period of 12 years.
Methods:  For Austria/Germany the DPV database 
was interrogated, for France data were extractes 
from the national reference laboratory for NDM in 
Paris, for Italy we interrogated a database main-
tained by the Italian Society for Pediatric Endocrinol-
ogy and Diabetes. Inclusion criterium wa diabetes 
onset within 6 months of life. 
Genetic, immunologic and clinical information was 
used for classification. only biallelic GCK pathogenic 
variants were considered cause of NDM, while cases 
bearing heterozygous GCK variants were excluded.

Results: Total number of cases of PNDM and TNDM 
referred for genetic diagnosis during the 12-year pe-
riod was 155, 88 and 50 and incidence was 1:63,591, 
1:102,410 and 1:113,218 for Austria/Germany, France 
and Italy, respectively. 
The most frequent causes of NDM across all clini-
cal presentations were chromosomal aberrations 
of 6q24 followed by ABCC8 and KCNJ11 for Austria/
Germany and France. For Italy most frequent cause 
was KCNJ11 mutations, followed by 6q24 and ABCC8. 
Cases with biallelic EIF2AK3 variants associated 
with the Wolcott-Rallison syndrome were identified 
in Germany and France, but not in Italy. FOXP3 muta-
tions were the most frequent cause of autoimmune 
monogenic PNDM in the 3 countries.
Conclusions:  NDM incidence in France and Italy for 
the 2010-2021 period is similar and close to previ-
ous estimates. The slightly higher incidence found in 
Austria/Germany could derive for more widespread 
ascertainment of cases; however other, still undeter-
mined reasons are also possible.

P-074    |    Use of a sodium-glucose cotransporter 
2 inhibitor in a patient with rabson-mendenhall 
syndrome

E. Morotti1,2, F. Barbetti3, A. Galderisi4, A. Rigamonti1,2, 
G. Frontino1,2, V. Castorani1,2, F. Sandullo1,2, 
F. Scialabba1,2, R. Foglino1,2, F. Arrigoni1,2, B. Dionisi1,2, 
C. Morosini1,2, G. Olivieri1,2, F. Meschi1,2, G. Barera1, 
R. Bonfanti1,2,5

1IRCCS San Raffaele Hospital, Department of Pe-
diatrics, Milan, Italy, 2IRCCS San Raffaele Hospital, 
Diabetes Research Institute, Milan, Italy, 3University 
of Rome Tor Vergata, Department of Experimental 
Medicine, Rome, Italy, 4Yale University, Yale School 
of Medicine, Department of Pediatrics, New Haven, 
CT, United States, 5Vita-Salute San Raffaele Univer-
sity, School of Medicine, Milan, Italy

Introduction: Rabson-Mendenhall syndrome (RMS) is 
a rare cause of insulin-resistant diabetes. The treat-
ment of hyperglycemia in patients with RMS due to 
biallelic mutations of the insulin receptor (INSR) still 
remains a challenge. High-dose 500 IU/ml insulin has 
modest effects, and IGF1 is effective only in some 
cases. 
A good effect of leptin has been observed in RMS 
patients with low leptin levels. However, the most 
commonly used drug is metformin, but with modest 
results. 
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Previously, we used empagliflozin, an SGLT2i drug, in 
2 RMS patients and obtained an excellent response 
in one case and a good response in the second.
Objectives:  to assess the effectiveness of empagli-
flozin in improving the symptoms and outcomes in an 
11-year-old boy with RMS associated with INSR vari-
ants c.121G>A, p.Arg41Trp, and c.1268+2T>C.
Methods: The patient was on metformin therapy with 
unsatisfactory glycemic control (HbA1c 8.5%). To 
optimise therapy, Empagliflozin was added to met-
formin at a dose of 2.5 mg/d for 2 weeks and then 
increased to 5 mg/d. The patient has placed a CGM.
Results:  After 3 months the time in range (TIR) in-
creased from 47% with metformin monotherapy to 
63% and 73% with empagliflozin 2.5 and 5 mg/d, re-
spectively (Figure 1). Three months after the addition 
of empagliflozin was 6.9%. Treatment with empagli-
flozin is still ongoing with no side effects.

Figure 1-Metabolic monitoring before empagliflozin, 
after 2-weeks (2.5 mg) and after 3 months (5 mg) of 
treatment.

Conclusions: Our results support the hypothesis that 
combined metformin / empagliflozin treatment in 
RMS patients is effective and safe in the short term.

P-075    |    Liraglutide off-label in patient with 
MODY3

F. Scialabba1, G. Frontino1, A. Rigamonti1, 
V. Castorani1, E. Morotti1, F. Sandullo1, R. Foglino1, 
F. Arrigoni1, B. Dionisi1, G. Olivieri1, C. Morosini1, 
F. Meschi1, G. Barera1, R. Bonfanti1

1IRCCS Ospedale San Raffaele, Milano, Italy

Introduction:  Maturity-onset diabetes of the young 
(MODY) is a group of inherited disorders of mono-
genic diabetes which usually present in young adult-
hood.
The most common subtype is MODY3 characterized 
by progressive postprandial hyperglycemia due to 
the degeneration of the beta cell.
Patients are treated with sulphonylurea due to very 
high sensitivity to these drugs, but they are also 
prone to develop hypoglycaemia. 

Furthmore MODY3 is characterized by a progressive 
insulin secretory deficit; additional secretagogue or 
insulin therapy may be required to meet glycemic 
targets over time.
Objectives: Our aim is to prove the safety and effi-
cacy of glucagon-like peptide 1 analogues (GLP1) in 
patient with MODY3.
Methods:  In November 2022 FreeStyle Libre 2, was 
placed on a 13-year-old boy with MODY3. In Decem-
ber 2022 subcutaneous therapy with liraglutide at 
0.6 mg/day was started, subsequently therapy in-
creased by 0.6 mg weekly until the dose of 1.8 mg/
day was reached.
Results: Glycemic data prior to the start of therapy: 
Time in range (TIR) 81%, Time above range (TAR) 19%, 
Time below range (TBR) 0%, average glycemia 155 
mg/dl.
Glycemic data after one month of therapy: TIR 99%, 
TAR 1%, TBR 0%, average glycemia 124 mg/dl.
Liraglutide is effective in glycemic control (TIR 81% 
vs 99%) and safe as no episodes of hypoglycemia 
occurred.
Moreover, the patient achieved a weight loss with a 
reduction in BMI from 28.11 Kg/m² (1.78 SDS) to 25.53 
Kg/m² (1.24 SDS).
Conclusions: Sulfonylureas are the first-line therapy 
in MODY3 which can cause episodes of hypoglyce-
mia due to their glucose-independent mechanism of 
action and lead to weight gain.
Liraglutide does not show episodes of hypogly-
cemia because it stimulates insulin secretion in a 
glucose-dependent manner. Furthmore it reduces 
cellular stress, promotes cell proliferation so as to 
improve long-term glycemic control.
Our case report suggests that liraglutide is safe and 
effective and it would be interesting to evaluate ef-
fects over time on a larger population.
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P-076    |    MODY in the portuguese paediatric 
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Introduction:  Despite being uncommon, MODY is 
presumed to account for 2.5-6% of paediatric cases 
of diabetes, but initially, it is frequently misdiagnosed 
as T1D or T2D.
Objectives: The authors aimed to estimate the prev-
alence of MODY in the Portuguese paediatric popu-
lation.
Methods:  Observational study of subjects with 
MODY diagnosed under 18 years old, followed in the 
mainland Portuguese paediatric centers from Jan-
uary 2018 until December 2021. Collected variables: 
demographics; clinical presentation, diabetes clas-
sification and treatment modality at onset; clinical 
course and progression; gene mutation and time 
until MODY diagnosis; current treatment. Exclusion 
criteria: absence of genetic test.
Results:  After a national call for cases, 18 out of 25 
paediatric centers answered back.
82 cases of MODY were identified: 96% white Por-
tuguese, 39% females, the median age of 9 (2-17) 
years. 65% had a family history of diabetes and 7% 
were diagnosed after screening. 6% had hyperinsu-
linism during infancy. 
At onset: median HbA1c was 6.9 (6.5-7.41)%, median 
C-peptide was 1.47 (1.10-3.24)ng/mL, median BMI-
SDS was 0.98 (-0.12-1.4), and median HOMA-IR was 
2.03 (1.14-3.27). Pancreatic antibodies were present 
in 3%.
16 (20%) subjects were misdiagnosed as having T1D 
(15%) or T2D (5%), with a median delay until rectifi-
cation of 3 (0.5-4) years. Genetic studies confirmed 
mutations in GCK (75%), HNF1A (15%), HNF1B (7%), 
and HNF4A (3%).
Conclusions: We are also underreporting MODY: 1st – 
unfortunately, we were not able to collect cases from 
all national centers; 2nd - genetic testing, apart from 

being expensive, is not performed nationwide, caus-
ing delays and even loss of cases; 3rd – as obesity is 
increasing, it is even more difficult to distinguish it 
from T2D. 
As it is done in other countries, we urgently need to 
set up a national strategy for genetic screening, de-
fining who should be tested and where. 
Straightway we should assemble a network with ref-
erence laboratories, and both paediatric and adult 
centers.

P-077    |    A novel mutation in PTF1A in a neonate 
with monogenic diabetes, first case report from 
Pakistan

M. Ibrahim1, M. Riaz1, V. Rani1, S. Hafeez1, Z.A. Khoso1, 
M. Yasir1, R. Parveen1

1National Institute of child Health, Diabetes and 
Endocrine, Karachi, Pakistan

Introduction:  Pancreas trancription factor 1-alpha, 
encoded by the PTf1A gene, is a basic helix-loop-he-
lix (bHLH) protein necessary for the formation of 
pancreas and cerebellum. 
Homozygous loss of function of mutations in PTF1A 
have been reported in literature with variable pheno-
type of pancreatic agenesis, resulting in permanent 
neonatal diabetes (PNDM). and pancreatic exocrine 
dysfunction, neurodevelopmental delay, central hy-
poventilation and cerebellar agenesis. 
Several cases have been reported in literature, how-
ever this is the first case from Pakistan. 
This shows the genetic diversity in largely consan-
guineous married Pakistani population of neonatal 
and monogenic diabetes infants and children.
Objectives: To find out the genetic cause of neonatal 
diabetes of a 24 weeks baby girl .
Methods: This is the case history of baby girl born to 
consanguineously married parents at 37 weeks of 
gestation with birth weight of 2.5 kg. 
At the age of 4 months she presented in emergency 
with respiratory distress and was diagnosed as dia-
betic ketoacidosis. 
Her initial HbA1c was 11.6%. There were no other sig-
nificant findings. 
She was put on basal bolus regimen. Mean while her 
blood sample was sent to Exeter Lab for molecular 
genetics of neonatal / monogenic diabetes. 
She was again admitted at the age of 9 months with 
severe DKA and sepsis and unfortunately could not 
survive.



ISPAD 2023 ABSTRACTS 255

Results:  Analysis of all the known neonatal diabe-
tes gene has identified a novel homozygous PTF1A 
variant, p.Arg187cys, in this patient. This variant has 
not been reported in the literature. Its clinical signifi-
cance is currently uncertain.
Conclusions: In Pakistani population the frequency of 
consanguineous marriage is very high, so the genet-
ic disorders are very common. Permanent Neonatal 
diabetes (PNDM) and other forms of monogenic dia-
betes are frequently seen. This is the first case report 
of a novel PTF1A gene from Pakistan. This also shows 
that the genetic variability of monogenic diabetes in 
population of Pakistan.

P-078    |    A case of effective management of 
neonatal diabetes mellitus in infants with AHCL 
before genetic diagnosis

E. Morotti1,2, G. Frontino1,2, A. Rigamonti1,2, 
V. Castorani1,2, F. Sandullo1,2, F. Scialabba1,2, 
R. Foglino1,2, F. Arrigoni1,2, B. Dionisi1,2, C. Morosini1,2, 
G. Olivieri1,2, F. Meschi1,2, G. Barera1, R. Bonfanti1,2,3

1IRCCS San Raffaele Hospital, Department of 
Pediatrics, Milan, Italy, 2IRCCS San Raffaele Hospital, 
Diabetes Research Institute, Milan, Italy, 3Vita-Salute 
San Raffaele University, School of Medicine, Milan, 
Italy

Introduction:  Neonatal diabetes mellitus (NDM) is a 
rare condition that presents significant manage-
ment challenges.The advanced hybrid closed loop 
(AHCL) is a therapy that combines CGM with CSII, 
which has been successful in T1DM patients.This 
case report describes the use of AHCL in a patient 
with KCNJ11 mutation, who transitioned from insulin 
to sulfonylurea treatment.
Objectives:  To evaluate the efficacy and safety of 
AHCL therapy in the management of NDM.
Methods: A male infant diagnosed with NDM on day 
67 of life,the patient was diagnosed with diabet-
ic ketoacidosis and initiated an intravenous insulin 
infusion. After clinical stabilization in the PICU, the 
patient was transferred to our hospital on day 82 of 
life.We switched treatment from intravenous insulin 
infusion to AHCL(Tandem T:slim X2 with Control-IQ 
technology) off-label, even though it’s not approved 
for children under 6 years.
The Sleep Function was activated 24/7, and fixed 
boluses were administered for formula feeding.This 
resulted in a gradual stabilization of the blood glu-
cose levels.The patient was discharged on day 91 

of life with AHCL,without changing parameters.Af-
ter a genetic diagnosis of KCNJ11 mutation,the pa-
tient’s treatment was switched from insulin to gliben-
clamide. AHCL therapy was discontinued after three 
days,and it was not necessary to use insulin boluses 
for the management of meals.
Results:  The patient’s TIR during the first month of 
AHCL was 81%,and there were no instances of severe 
hypoglycemia,ketoacidosis,catheter occlusion,or in-
fections at the CSII insertion site.The metrics of the 
CGM are presented in Table 1,including those related 
to glibenclamide (G) monotherapy.

1-week 2-weeks 1-month 1-month (G)

Time in range 70-180 mg/dl (%) 62 76 81 93

Time in range > 180 mg/dl (%) 37 22 17 6

Time above range > 250 mg/dl (%) 6 7 4 0

Time above range <70 mg/dl (%) 1 2 2 1

Time above range < 54 mg/dl (%) 0.2 0.2 0.2 0

GMI NA 6.9 6.8 6.4

Estimated mean glycemia (mg/dl) 153 152 144 130

TDD 7.1 7.2 6.9 0

Table 1–Metabolic monitoring after 1-week, after 
2-weeks and after 3 months of treatment with AHCL 
and after 1-month with G.

Conclusions:  Insulin administration is critical in the 
management of NDM), but the use of AHCL may be 
helpful.This case report demonstrates that AHCL is 
a promising and safe option for managing NDM in 
infants.

P-079    |    Impaired glucose tolerance (IGT) and 
indeterminate hyperglycemia (INDET) prevalences 
in a population of adolescent and young adults 
with cystic fibrosis with or without exocrine 
pancreatic insufficiency: a case-control study

S. Viale1, D. Tinti1, F. Giraudo1, W. Assom2, M. Trada1, 
L. Barrocu2, E. Bignamini2, L. de Sanctis1

1A.O.U. Città della Salute e della Scienza di Torino, 
Center for Pediatric Diabetology, Turin, Italy, 2A.O.U. 
Città della Salute e della Scienza di Torino, S.C. 
Pediatric Pneumology, Turin, Italy

Introduction:  Although Cystic Fibrosis Related Di-
abetes (CFRD) is an adulthood disease, Impaired 
Glucose Tolerance (IGT) and Indeterminate Hyper-
glycemia (INDET) may be present from childhood, 
especially in those with Exocrine Pancreatic Insuffi-
ciency (EPI).
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Objectives:  To assess, in a population with Cystic 
Fibrosis (CF), the percentage with IGT, CFRD or IN-
DET following Oral Glucose Tolerance Test (OGTT) 
among patients with or without EPI and analyze for 
subjects with OGTT alterations the correlations with 
other variables.
Methods:  In this observational, case-control study, 
a population (10 to 22 years) with CF in follow-up at 
Regina Margherita Children’s Hospital (Turin, Italy) 
underwent an OGTT with glucose and insulin values 
measures at 0’, 30’, 60’, 90’ and 120’ and classified 
as normal, IGT, INDET, or CFRD. 
The groups (EPI, controls) were compared for age, 
sex, BMI, lung function, comorbidity, antibiotics, CFTR 
modulator drug (MD), Pancrealipase and OGTT 
measures, using χ² or t-test and linear regression.
Results: We enrolled 76 patients. The prevalence of 
INDET and IGT were respectively 36.4% and 25% in 
EPI group, and 9.4% and 6.3% for controls, with an 
odds ratio for INDET of 5.52 (1.45-21.05) and IGT of 
5.0 (1.02-24.4). 
No patients presented with CFRD. Those with EPI 
showed lower BMI and higher antibiotic use in the 
previous year, despite using newer CFTR MD (p< 
0.05). 
In patients with EPI, glucose was significantly high-
er at 30’(p=0.011), 60’(p<0.001), 90’(p<0.001), and 
120’(p=0.031), with an impaired insulin response at 
0’(p=0.015) and 30’(p<0.001). 
Multivariate analyses for glucose at 60’(p=0.001) 
and 90’(p=0.007) showed a positive correlation only 
with EPI.
Conclusions:  We observed a higher prevalence of 
INDET and IGT in adolescents and young adults with 
CF and EPI, with more INDET than IGT. EPI seems to 
increase about 5 times the risk of INDET and IGT, 
while other parameters (such as lung function) seem 
not correlated to glucose disturbances.

P-216    |    Rare cause of marked insulin resistance 
and hypertriglyceridemia

J. Weiskorn1, N. Datz1, M. Niemeyer1, O. Kordonouri1

1Children´s Hospital “Auf der Bult”, Hannover, 
Germany

Introduction: Insulin resistance with hyperinsulinemia 
and dyslipidemia are predominantly associated with 
overweight and type 2 diabetes. Especially in child-
hood and adolescence and in the absence of obe-
sity, monogenetic causes should also be considered.

Objectives: Case report: 13-year-old-girl, Turkish ori-
gin, no consanguineous parents, unremarkable fam-
ily history, etiologically unclear drawfism, acanthosis 
nigricans, hyperinsulinemia, hyperandrogenemia, 
hypertriglyceridemia, hypertransaminasemia and 
muscle cramps. 
Previous therapy: unsuccessful growth hormone 
therapy, low-dose metformin 500 mg/d.
Methods: Physical examination.
Laboratory assessements.
Ultrasound studies.
Genetic diagnostics.
Results: Physical findings: Height 132 cm (< 1st centile), 
weight 42 kg (3rd-10th centile), BMI 23,8 kg/m2(75th-
90th centile), truncal obesity, triangular face shape, 
marked acanthosis nuchal and axillary, normal body 
but thin head hair, brachydactyly, small feet, en-
larged liver.
Laboratory studies: HOMA-Index 8.8, 1st OGTT 2h 
Glucose 194 mg/dl, Insulin > 1000 mU/l, following 
OGTTs normal, normal daily blood glucose pro-
file, GOT 94 U/l, GPT 23 U/l, triglycerides 417 mg/dl, 
ldl-cholesterol 135 mg/dl, lipoprotein (a) 98 mg/dl, CK 
1284 U/l, testosteron 3,98 nmol/l (0,1-2), androstendi-
on 6,8 nmol/l (0,1-5), leptin 17 ng/ml (6,91 – 21,8), other 
lipidological, endocrinological (including growth hor-
mone factores) and hepatological diagnostics were 
unremarkable.
Ultrasound studies: steatosis hepatis, normal ova-
ries, inconspicuous subcutaneous adipose tissue, 
inconspicuous echocardography
Molecular genetic: detection of a homocytogenic, 
autosomal recessive mutation in the POC1A (POC1 
Centriolar Protein A) gene (c.103+1G>T) and thus the 
diagnosis of SOFT syndrome (short stature-onycho-
dysplasia-facial-dysmorphism-hypotrichosis syn-
drome).

Clinical course
Metformin

500mg/d

No  
therapy,  

5-6 month 
diet

Metformin

500 mg/d

Metformin

1000 mg/d

Metformin  
1000 mg/d +

Rosuvastatin  
10 mg/d

Tri-
glycerides 
mg/dl

323 417 538 365 Pending

LDL-C 
mg/dl

153 163 145 163 Pending

GOT U/l 94 102 72 63 Pending

GPT U/l 23 187 123 101 Pending

HOMA-In-
dex

8.8 20.3 - 6.9 Pending

HbA1c 5.3 5.6 5.2 5.1 Pending



ISPAD 2023 ABSTRACTS 257

Conclusions:  Juvenile insulin resistance and hyper-
triglyceridemia coupled with steatosis hepatis, short 
stature, facial dysmorphia, hypotrichosis and muscle 
cramps should be considered as SOFT syndrome. 
Prevalence: <1/1,000.000. Therapeutic goal is to 
minimize cardiovascular risk. The use of metformin, 
statins and fibrates must be discussed individually.

P-217    |    A MODY Calculator for use in the 
paediatric population from diagnosis

B. Shields1, A. Carlsson2, K. Patel1, K. Colclough1, 
H. Elding Larsson3, G. Forsander4, U. Samuelsson5, 
A. Hattersley1, J. Ludvigsson6

1University of Exeter, Clinical and Biomedical 
Sciences, Faculty of Health and Life Sciences, 
Exeter, United Kingdom, 2Lund University/Insitutions 
of Clinical Sciences Lund, Pediatrics, Lund, Sweden, 
3Lund University, Institution for Clinical Sciences 
Malmö, Malmö, Sweden, 4University of Gothenburg 
Instit for Clin Sciences, The Queen Silvia Childrens 
Hospital, Sahlgrenska University Hospital,, Göteborg, 
Sweden, 5Linköping University, Div of Pediatrics, 
Linköping, Sweden, 6Linköping University, Crown 
Princess Victoria Children´s Hospital and Div of 
Pediatrics, Linköping, Sweden

Introduction:  It is important to have a correct dia-
betes classification at diabetes diagnosis in each 
individual to obtain the correct treatment from start. 
Maturity Onset Diabetes of the Young (MODY) is a 
young-onset, monogenic form of diabetes where 
the most common forms in childhood do not require 
insulin treatment. However these cases are often 
misclassified. Genetic testing is expensive; therefore, 
approaches are needed to help identify patients 
who are likely to have MODY.
Objectives: We aimed to develop a MODY probabil-
ity calculator that can be used in pediatric cases at 
the time of diagnosis.
Methods: We analysed clinical features and islet au-
toantibodies data at time of diabetes diagnosis from 
3541 paediatric patients from the Swedish ‘Better 
Diabetes Diagnosis’ (BDD) population study (n=46 
(1.3%) MODY). Firth logistic regression models were 
developed and model discrimination and calibration 
were assessed. Model performance was compared 
with islet autoantibody testing (GAD, IA2, and ZnT8).
Results:  HbA1c, affected parent, and absence of 
polyuria were significant independent predictors of 
MODY, BMI, sex, and age at diagnosis were not dis-

criminatory. Our model showed excellent discrimina-
tion (c-statistic=0.963) and calibrated well, with pre-
dicted probabilities lining up well with the observed 
numbers of MODY (Brier score=0.01). 
By using a MODY probability of >1.3% (that is,. above 
background prevalence) and had similar perfor-
mance to being negative for all three antibodies 
(positive predictive value (PPV) = 10% vs. 11%, respec-
tively). Probability >1.3% and negativity for all three 
antibodies narrows down to 4% of the cohort for 
genetic testing, which detects 93% of MODY cases 
(PPV =31%).
Conclusions:  We developed a MODY calculator for 
use in paediatric patients at the time of diabetes 
diagnosis. This calculator will help to target genetic 
testing to those most likely to benefit to ensure they 
receive the correct diagnosis and treatment for their 
diabetes from the start.

P-218    |    Exploring the clinical and genetic 
spectrum of TRMA/Rogers syndrome: a case series 
of four pediatric patients in Pakistan

V.R. Rai1, P.M.N. Ibrahim1, M. Riaz1, Z. Khoso1, H. Rathore1

1National Institute Of Child Health, Pediatric 
Endocrinology And Diabetes, Karachi, Pakistan

Introduction:  TRMA (thiamine-responsive mega-
loblastic anemia) or Rogers syndrome is a rare au-
tosomal recessive disorder characterized by the tri-
ad of diabetes mellitus, megaloblastic anemia, and 
sensorineural deafness. We report four cases of 
TRMA/Rogers Syndrome from Pakistan, highlighting 
the clinical features and management challenges in 
a resource-poor setting.
Objectives:  To explore genetics and clinical profile 
of TRMA patients presenting in tertiary care centre 
Pakistan
Methods: Case series after informed consent
Results:  Case 1
A 3-year-old female presented with visual problems, 
and was subsequently diagnosed with diabetes and 
megaloblastic anemia. Genetic testing revealed a 
homozygous missense mutation in SLC19A2 con-
firming the diagnosis of TRMA/Rogers Syndrome. 
The patient was managed with thiamine supple-
mentation, insulin therapy, and regular follow-up.
Case 2
A 12-year-old female presented with sensorineural 
deafness, and was later diagnosed with diabetes 
and megaloblastic anemia. Genetic testing revealed 
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a homozygous nonsense mutation in SLC19A2 con-
firming the diagnosis of TRMA/Rogers Syndrome. 
The patient was managed with thiamine supple-
mentation, insulin therapy, and hearing aids.
Case 3
A 2.5-year-old male presented with sensorineural 
deafness, and was subsequently diagnosed with 
diabetes and megaloblastic anemia. Genetic test-
ing revealed a homozygous frameshift mutation in 
SLC19A2 confirming the diagnosis of TRMA/Rogers 
Syndrome. The patient was managed with thiamine 
supplementation, insulin therapy, and regular audi-
ology evaluations.
Case 4
5-year-old child with known case of IDDM since 
1-year of age has diminished hearing and vision. 
Antibody workup was negative and thyroid profile 
showed hypothyroidism. Furthermore, genetic pro-
file showing homozygous mutation in SLC19A2 gene 
cofirming (TRMA).
Conclusions:  The challenges of managing TRMA 
Syndrome in a resource-poor setting highlight the 
need for improved genetic testing and healthcare 
infrastructure in developing countries

P-220    |    Monogenic diabetes gene variants in 
323 Greek MODY patients

A. Sertedaki1, A. Mertzanian1, I. Fylaktou1, M. Binou1, 
M. Dolianiti1, N. Nicolaides1, S. Sakka1, I.A. Vasilakis1, 
C. Kanaka-Gantenbein1

1National and Kapodistrian University of Athens, First 
Dept of Pediatrics, Medical School, Athens, Greece

Introduction:  Maturity Onset Diabetes of the Young 
(MODY) is a clinically and genetically heterogeneous 
type of Monogenic Diabetes. 
It is a rare disease characterized by early onset hy-
perglycemia, autosomal dominant inheritance, and 
defect in β cell insulin secretion, often misclassified 
as T1DM or T2DM.
Objectives: To present the MODY genetic testing of 
323 Greek diabetic patients.
Methods:  ​Genetic analysis was performed in 323 
Greek unrelated patients, fulfilling MODY criteria 
over a period of 4 years. 279/323 patients under-
went targeted Next Generation Sequencing (tNGS) 
with a custom panel for: GCK, HNF1A, HNF4A, HNF1B, 
INS, ABCC8, KCNJ11, NEUROD1, CEL, PDX1, APPL1, 
WFS1, INSR. Copy Number Variation Analysis (CNVs) 
was performed by MLPA. 44/323 patients with mild 

fasting hyperglycemia phenotype, suggestive of 
GCK-MODY, underwent Sanger Sequencing GCK 
gene.
Results:  By tNGs genetic diagnosis was achieved 
in 30% (83/279) of the patients, while by Sanger 
sequencing GCK MODY diagnosis reached 45.5% 
(20/44). MLPA analysis revealed 2 heterozygous de-
letions in GCK and HNF1B genes. 
Overall, the frequency of the different MODY sub-
types were: GCK (17.6%), HNF1A (8.2%) followed by 
ABCC8 (4%), HNF4A (1.4%) and HNF1B (1.4%). Rare 
MODY subtypes such as KCNJ11 (1%) and INS (1%) 
were also detected. Five patients, who presented 
with diabetes without syndromic clinical features 
were carrying heterozygous variants of unknown 
signicance in syndromic monogenic diabetes genes 
WFS1 and INSR .
Conclusions:  Genetic diagnosis was achieved in 
32% of tested patients. The most frequent MODY 
subtypes in this study were found to be GCK, HNF1A 
and ABCC8, while rarer subtypes and patients with 
variants in syndromic genes were also detected. Ge-
netic diagnosis is important since different MODY 
subtypes require different treatment. 
Multiple gene screening in MD patients, employing 
expanded panels of MODY and syndromic diabetes 
genes, provides early diagnosis of atypical presen-
tations, disease progression prognosis and family 
genetic counseling.
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P-221    |    Next generation sequencing and 
changes in neonatal diabetes landscape in Italy 
between 2005-2022

N. Rapini1, M. Delvecchio2, I. Rabbone3, R. Bonfanti4, 
V. Cherubini5, S. Zucchini6, M. Mucciolo7, R. Ruta7, 
D.P. Rosa8, V. Grasso9, L. Russo9, M. Giordano10, 
N. Tinto11, P. Carrera12, D. Iafusco13, F. Barbetti1, 
Diabetes Study Group of Italian Society for Pediatric 
Endocrinology and Diabetes (ISPED)
1Bambino Gesù children Hospital, Endocrinology 
and Diabetology Unit, Rome, Italy, 2”Giovanni 
XXIII” Children Hospital, Metabolic Disorder and 
Diabetes Unit, Bari, Italy, 3University of Piemonte 
Orientale, Division of Pediatrics, Department of 
Health Sciences,, Novara, Italy, 4Scientific Institute 
Hospital San Raffaele, Vita-Salute University, 
Department of Paediatrics, Endocrine Unit, Milan, 
Italy, 5G. Salesi Hospital, Department of Women’s 
and Children’s Health, Ancona, Italy, 6Italian Society 
of Pediatric Endocrinology and Diabetes, ISPED, 
Bologna, Italy, 7Bambino Gesù Children’s Hospital, 
IRCCS, Translational Cytogenomics Research 
Unit, Rome, Italy, 8Fondazione IRCCS Casa Sollievo 
Della Sofferenza, Research Unit of Diabetes and 
Endocrine Diseases, San Giovanni Rotondo, Italy, 
9University of Rome Tor Vergata, Rome, Italy, 
10Università del Piemonte Orientale, Department 
of Health Sciences, Novara, Italy, 11”University of 
Naples “Federico II”, Department of Molecular 
Medicine and Medical Biotechnology, Naples, Italy, 
12IRCCS Ospedale San Raffaele, Milan, Italy, Unit 
of Genomics for Human Disease Diagnosis, Milan, 
Italy, 13University of Campania “Luigi Vanvitelli, 
Department of Pediatrics, Naples, Italy

Introduction:  Neonatal diabetes mellitus (NDM) de-
fined as diabetes onsetwithin first 180 days of life is 
a rare condition
Objectives:  Evaluate the impact of next generation 
DNA sequencing (NGS) in diagnostic performance of 
neonatal diabetes mellitus (NDM, diabetes with on-
set within the first 6 months of life) which is consid-
ered prevalently monogenic
Methods:  We compared the period 2005-2013, 
during which Sanger DNA sequencing was the main 
diagnostic tool, versus the years 2014-2022, when 
NGS started to replace Sanger
Results:  During 2005-2013, forty-five NDM cases 
were studied, 26 with permanent NDM (PNDM), 19 
with the transient (TNDM) subtype. A final genetic 
diagnosis was achieved in 19 patients with PNDM 

(73,1%) (10 KCNJ11, 8 INS, 1 GATA 4) and in 15 patients 
with TNDM (6 ABCC8, 5 KCNJ11, 4 6q24) (79%). During 
2014-2022 we identified 39 NDM cases: 14 PNDM, 25 
TNDM. 
We found causative genetic variants in 13 PNDM pa-
tients (91.6%) (6 KCNJ11, 1 ABCC8, 1 GATA6, 1 RFX6, 1 
PDX1, 1 LRBA, 1 FOXP3, 1 IL2RA) and 19 TNDM patients 
(76%) (7 ABCC8, 7 6q24, 4 KCNJ11, 1 HNF1B). Among 
TNDM without a final genetic diagnosis, two carry an 
ABCC8 variant of uncertain significance while in 4 
genetic screening was incomplete
Conclusions:  As expected, NGS improved the % of 
final genetic diagnosis of cases with PNDM, identify-
ing variants in rare recessive or X-linked genes such 
as RFX6, PDX1, LRBA, IL2RA and FOXP3 in the peri-
od 2014-2022 (42.8% vs 3.8% of 1st period; p=0.002), 
and providing a genetic cause for 3 patients with au-
toimmune PNDM. 
In addition during 2014-2022 we observed an appar-
ent increase in TNDM, likely due to fact that screening 
of blood glucose at birth has become more common 
and the improved detection of mild, transient cases 
with no need of treatment which are easily lost at fol-
low-up. 
We attribute the lower absolute number of cases 
in the second period of observation to the dramat-
ic decrease of births in Italy between 2005-2013 
(4,882,667; incidence 1:108503 live births) and 2014-
2022 (3,952,948; incidence 1:101357 live births)

P-222    |    The national experience of neonatal 
diabetes in Ireland 2006-2023 ​​​​

Y. Woon1,2, C. Card1, L. Holcroft1, E. Somers1, D. Cody1, 
N. McGrath3, C. McDonnell4,5, S.M. O’ Connell1,6

1Children’s Health Ireland at Crumlin, Ireland, 
Department of Diabetes and Endocrinology, Dublin, 
Ireland, 2Cork University Hospital, Department 
of Paediatrics and Child Health, Cork, Ireland, 
3University Hospital Galway, Department of 
Paediatrics, Galway, Ireland, 4Children’s Health 
Ireland at Temple Street, Department of Diabetes 
and Endocrinology, Dublin, Ireland, 5Trinity College 
Dublin, University of Dublin, Discipline of Pediatrics, 
School of Medicine, Dublin, Ireland, 6Royal College 
of Surgeons of Ireland, Department of Paediatrics, 
Dublin, Ireland

Introduction:  Neonatal diabetes mellitus (NDM) is a 
rare form of diabetes usually presenting by 6 months 
of age. It typically occurs due to a genetic muta-
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tion and presents as permanent (PNDM), transient 
(TNDM), or syndromic neonatal diabetes. Those with 
a mutation in genes encoding subunits of the K

ATP
 

channel may be responsive to treatment with oral 
sulphonylureas instead of insulin. 

Objectives:  To review the presentation, genotype, 
clinical management and outcomes of all patients 
diagnosed with NDM in Ireland over the past 17 
years.
Methods: This was a national retrospective review of 
NDM cases from 2006 to 2023. Cases were collected 
through contributions from Paediatric Endocrinolo-
gists across Ireland and interrogating our electronic 
database.
Results:  Twenty cases of NDM were identified; 9 
PNDM, 7 TNDM and 4 syndromic. Age range of con-
firmed diagnosis of diabetes was 1 day to 11 months. 
A genetic mutation was identified in 7 cases of PNDM; 
KCNJ11 (n=6), INS gene mutation (n=1), with negative 
genetics in 2 cases, despite extensive testing. 
One of these cases also had Trisomy 21. Five cases 
of TNDM were due to a 6q24 methylation defect, 1 
due to an ABCC8 gene mutation, and the genetic re-
sult in one case is pending. 
All 4 of the syndromic cases had Wolcott-Rallison 
Syndrome, due to EIF2AK3 gene mutation. In two 
cases, one with PNDM (KCNJ11), the other with TNDM 
(ABCC8) a parent was found to be affected, resulting 
in the former successfully transitioning off insulin to 
sulphonylurea. 
This case series demonstrates the spectrum of pre-
sentation and management of NDM. Treatment with 
sulphonylurea was more successful when it was 
started at a younger age. Cases with 6q24 meth-
ylation defects presented with a similar phenotype 
of intrauterine growth restriction, prematurity and 
TNDM.
Conclusions: Early clinical suspicion and genetic di-
agnosis is key to management of NDM and informs 
future risk for the patient and their families. In PNDM, 
oral sulphonylureas can result in better diabetes 
control and avoid need for insulin.

P-262    |    A case series of monogenic diabetes – 
highlighting the importance of diagnosis

N Meghana1, V.H Nagarajappa2, Z.S. Upadhyay2, 
P. Raghupathy2, V. Radha3, V. Mohan4

1Indira Gandhi Institute of Child Health, Department 
of Paediatric and Adolescent Endocrinology, 
Bengaluru, India, 2Indira Gandhi Institute of Child 
Health, Bengaluru, Department of Paediatric 
and Adolescent Endocrinology, Bengaluru, 
India, 3Madras Diabetes Research Foundation, 
Department of Molecular Genetics, Chennai, India, 
4Madras Diabetes Research Foundation, Diabetes 
Research, Chennai, India

Introduction: Monogenic diabetes is uncommon, but 
accounts for approximately 2.5 to 6.5% of pediatric 
diabetes and is frequently misdiagnosed as either 
type 1 diabetes or young-onset type 2 diabetes.
Objectives: To study the etiology, clinical presenta-
tion and outcomes of children and adolescents di-
agnosed with monogenic diabetes.
Methods:  A retrospective analysis of data from the 
year 2011 to 2021 was conducted including all sub-
jects with genetically confirmed monogenic diabe-
tes in the age group of 0-18 years. Initial clinical pre-
sentation, associated features, genetic analysis and 
outcome of these subjects were studied.
Results: 23 subjects diagnosed with monogenic dia-
betes (confirmed with genetic analysis) were studied, 
which included neonatal diabetes (14 cases), MODY 
(3 cases), and various forms of syndromic diabetes 
(4 with Wolfram syndrome, 1 with H syndrome and 1 
with thiamine responsive megaloblastic anemia). 
Among the 14 cases of neonatal diabetes, mutations 
in KCNJ11 gene (7 cases) accounted for 50% of cas-
es, EIF2AK3 gene (3 cases), ABCC8 gene (2 cases), 
ZFP57 gene (1 case) and NKX2-2 gene (1 case). we 
could successfully switch over 4 subjects (all with 
mutations in KCNJ11 gene) from insulin to oral sulfo-
nylureas. 
We had 3 cases of MODY (MODY 3, MODY 5 and 
MODY 13 associated with mutations in HNF1A, HNF1B 
and KCNJ11 gene respectively) and among them, 2 
with mutations in HNF1A and KCNJ11 gene were suc-
cessfully switched over from insulin to oral sulfony-
lureas.
Conclusions:  Identification of children with mono-
genic diabetes and making a specific molecular di-
agnosis helps predict the expected clinical course 
and guides the most appropriate management. Mo-
lecular diagnosis of specific subtypes of MODY and 
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Neonatal diabetes (with KCNJ11 and ABCC8 muta-
tions) highlights the importance of early genetic di-
agnosis, as these patients can be switched over to 
oral sulfonylureas, that are not only more convenient, 
but also associated with reduced episodes of hypo 
and hyperglycemias.

P-268    |    High prevalence of variants in MODY 
genes among children with type 1 diabetes mellitus

G. Tamaro1, S. Solidoro2, S. Menabò3, E. Faleschini1, 
A. Conti3, E. Barbi2, G. Tornese1

1Institute for Maternal and Child Health IRCCS “Burlo 
Garofolo”, Trieste, Italy, 2University of Trieste, Trieste, 
Italy, 3IRCCS Azienda Ospedaliero-Universitaria di 
Bologna, Genetic Unit, Bologna, Italy

Introduction:  Maturity-onset diabetes of the young 
(MODY) includes several types of monogenic dia-
betes, inherited in an autosomal dominant pattern. 
The literature examining a possible etiopathogenet-
ic connection between MODY and type 1 diabetes 
(T1DM) is limited.
Objectives:  To outline the prevalence of mutations 
in 16 MODY genes in a population of pediatric T1DM 
patients.
Methods: A next generation sequencing (NGS) pan-
el (16 genes: HNF4A; GCK; HNF1A; PDX1; HNF1B/TCF2; 
NEUROD1; KLF11; CEL; PAX4; INS; BLK; ABCC8/SUR1; 
KCNJ11; APPL1; WFS1; INSR) and evaluation of copy 
number variations through multiplex ligation de-
pendent probe amplification assay (MLPA) (5 genes: 
HNF4A; GCK; HNF1A; HNF1B; ABCC8/SUR) were per-
formed on all pediatric individuals with T1DM onset 
from October 2020 to January 2023 (n=32); 2 genet-
ic testing are still ongoing. 
Information about sex, age, ketoacidosis, hemoglo-
bin A1c, C-peptide and beta-cell autoantibodies at 
onset were collected.
Results:  We identified variants in 6 T1DM patients 
(19%): 2 of them were likely pathogenic and 4 were of 
uncertain significance (according to ACMG criteria); 
2 mutations were found in INSR, and 1 each for HN-
F1A, HNF1B, WFS1 and CEL genes. In no cases diabe-
tes was diagnosed in parents. 
Patients with variants in MODY genes had no signif-
icant differences in clinical or laboratory variables 
compared to those without variants, except for the 
positivity rate for ZnT8 antibodies (100% vs. 57%, 
p=0.04).

TOTAL
WITH 

VARIANTS IN 
MODY GENES

WITHOUT 
VARIANTS IN 
MODYGENES

p

n (%) 32 (100%) 6 (19%) 24 (75%)

Female sex, n (%) 18 (56%) 2 (33%) 14 (58%) 0.27

Age at onset, 
median (IQR) 9.4 (6.2;12.6) 8.8 (6.2;13.7) 9.3 (5.8;12.6) 0.73

DKA at onset, n (%) 13 (41%) 2 (33%) 10 (41%) 0.70

C-peptide (ng/mL) at 
onset, median (IQR)

0.34 
(0.23;0.75) 0.35 (0.22;0.97) 0.33 

(0.23;0.71) 0.75

HbA1c (%) at onset, 
median (IQR)

11.5 
(10.6;13.0) 10.3 (9.0;14.1) 11.6 

(10.8;13.0) 0.26

>2 positive 
autoantibodies, 

n (%)
7 (22%) 1 (17%) 5 (21%) 0.80

Negative 
autoantibodies, 

n (%)
3 (9%) 0 (0%) 3 (13%) 0.36

Anti ZnT8, n (% 21 (68%) 6 (100%) 13 (57%) 0.04

Conclusions:  Nearly 20% of T1DM patients had a 
variant (likely pathogenic or of uncertain signifi-
cance) in MODY genes. No clinical differences were 
found between patients with and without variants. 
Despite the small sample size, our study highlights 
the possible involvement of variants in MODY genes 
in the development of T1DM; moreover, the presence 
of beta-cells autoantibodies should not be consid-
ered as a criterion to rule out MODY genetic testing.

P-270    |    Identification of pax-4 gene mutations 
leading to mody-9 in two adolescents at a tertiary 
care centre in South India

T. Reddy1, S. Bhattacharyya1

1Manipal Hospital, Paediatric Endocrinology, 
Bengaluru, India

Introduction:  Maturity onset diabetes of the young 
(MODY) is the most common form of monogenic dia-
betes contributing to 2.5-6 % of paediatric diabetes. 
14 subtypes of MODY have now been identified, and 
mutations in HNF1A, HNF4A, GCK account for about 
95% of all MODY cases. But, the incidence of MODY-
9 due to PAX-4 gene mutation accounts for less than 
1 % of MODY cases.
Objectives: To report and describe the characteris-
tics of two adolescents who tested positive for PAX-
4 gene mutation which is an extremely rare cause of 
MODY.
Methods: Genetic analysis was done for the children 
and adolescents with DM and with a strong family 
history of DM. Among the various common mutations 
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accounting for MODY, we identified two adolescents 
who tested positive for PAX-4 gene mutation leading 
to MODY-9.
Results: 

Patient A Patient B

Age at diagnosis 14.6 years 17.2 years
Gender Male Female
Clinical presen-
tation

Polyuria, polydipsia x 3 
months

Weight loss (16 kgs)in 2 
months

Excessive hunger 
and easy fatigability

BMI 37.17 kg/m2 19.44 kg/m2

Family history of 
DM

Both parents – DM

Genetic test not done

Father – DM since 
age 20 – genetic test 
not done

Mother – T2DM
HbA1C at diag-
nosis

16.2 % 11.8 %

Initial diagnosis Type 2 DM Type 2 DM
Gene mutation PAX-4 (c.680G>A) PAX-4 (c.992C>T)
Treatment Initially, lifestyle modifica-

tion

Now, Insulin – basal and 
bolus

Metformin, Sulfony-
lureas

Discussion: Paired box gene 4 (PAX-4), located on 
chromosome 7, is a transcription factor that regu-
lates fetal development, cancer growth, commitment 
of progenitor cells to islet cells, subdues the promot-
er activity of insulin and is required for the regenera-
tion of β-cells.
Conclusion: Prompt genetic testing in those with a 
family history of DM and negative insulin antibodies 
will be pivotal in diagnosing MODY and identifying 
rare gene mutations such as PAX-4.

P-277    |    Case report: response to liraglutide in a 
16-year-old female with a novel pathogenic variant 
in the HNF1B gene 

S. Tsai1, E. Griffing1, D. Blowey1

1University of Missouri Kansas City, Pediatrics, 
Kansas City, United States

Introduction: Monogenic diabetes accounts for ap-
proximately 1-2% of cases of diabetes mellitus. This 
class of diabetes is often initially misdiagnosed as 
other etiologies are much more common.
Objectives:  We describe a case of monogenic di-
abetes in a 16-year-old female with MODY5. She 
is heterozygous for a de novo pathogenic variant, 

c.926del (p.Phe309SerfsTer18) in HNF1B. This is con-
sistent with a diagnosis of autosomal dominant renal 
cysts and diabetes syndrome. Mutations in the HNF1B 
(MODY 5) are associated with pancreatic agenesis, 
renal abnormalities, genital tract malformations, and 
liver dysfunction. Historically, people with a mutation 
in HNF1B can respond to sulfonylurea or repaglinide 
in addition to insulin.
Methods: The patient was initially treated with met-
formin for presumed diagnosis of T2D. She also 
required multiple daily injections of insulin. Once 
monogenic diabetes was diagnosed, she was start-
ed on glipizide, which was gradually increased to 
5 mg BID and metformin was discontinued. After 2 
years of following this treatment regimen, glycemic 
control remained suboptimal despite good compli-
ance. Blood sugars were erratic with periods of pro-
longed hyperglycemia accompanied by frequent 
hypoglycemia. Average hemoglobin A1C while on 
this treatment regimen was 8.2%. She has renal im-
pairment and there was slight decline in her eGFR 
over the past year (eGFR 60’sml/min/1.73m2). Due to 
poor glycemic response and worsening renal func-
tion, glipizide was discontinued, and she was started 
on liraglutide (0.6 mg daily).
Results:  Her response to this medication has been 
excellent with 95% of blood sugars in target range 
and no hypoglycemia after 2 months of therapy. She 
has discontinued lispro insulin and takes one dai-
ly injection of glargine (0.48 units/kg/day). Her renal 
function remains stable to date.
Conclusions:  Our case suggests that glucagon-like 
peptide (GLP-1) receptor agonist therapy may be of 
value in managing dysglycemia in patients with HN-
F1B monogenic diabetes (MODY 5).

P-284    |    Oculopathy and obesity: a rare case of 
alstrom syndrome

L. Fedi1, F. Di Candia1, F.M. Rosanio1, L. Occhiati1, 
I. Cuccurullo1, E. Mozzillo1

1Department of Translational Medical Science, 
Section of Pediatrics, Regional Center for Pediatric 
Diabetes, University of Naples Federico II, Pediatrics, 
Naples, Italy

Introduction: Alstrom syndrome (AS) is a rare autoso-
mal recessive disease caused by mutation of ALMS1 
gene coding for an ubiquitous protein involved in the 
ciliary function and cell cycle control. We present a 
clinical case diagnosed at our centre.
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Objectives:  A 17-year-old boy with global develop-
mental delay, intellectual disability, hyperphagia, 
obesity (Body Mass Index 30.4 kg/m2), hypertension, 
reduced testicular volume. At a few months of age, 
severe visual impairment and onset of nystagmus, 
altered color perception and photophobia.
Methods:  Laboratory investigations, genetic testing 
and clinical consultations were requested.
Results:  He showed hypercholesterolemia, glucose 
intolerance and severe insulin resistance (maximum 
value at 2 hours: 1019.8 mUI/ml) at oral glucose toler-
ance test, and normal testosterone. Abdominal ultra-
sonography showed hepatic steatosis. 
Ophthalmologic consultation showed dystrophy of 
the central retinal pigment epithelium, and audiolo-
gy consultation showed bilateral sensorineural hear-
ing loss. 
The genetic investigation showed a homozygote 
variant of ALMS1 gene (Val3906gLYFS*2) VARIANT 
NM_015120:c11717_11720 of exon 18 causatives of AS.
Conclusions:  AS shows a highly variable clinical 
spectrum with obesity, insulin resistance, visual im-
pairment, sensorineural hearing loss, mental retar-
dation, dilated cardiomyopathy, hepato-renal alter-
ations, and hormonal disorders. 
The association of early-onset retinal degenera-
tion, obesity, hyperglycemia, and hearing loss raise 
the suspicion of AS which clinically overlaps with 
Bardet-Biedl syndrome (BBS), but is genetically dif-
ferentiated. In AS progression to blindness is inexo-
rable. 
Early diagnosis of AS might improve quality of life 
with interventions such as lens wear to reduce pho-
tophobia, hearing prosthetics, symptomatic therapy 
in dilated cardiomyopathy when present.

P-286    |    Beware of rare forms of diabetes in 
children

L. Fedi1,2, M. Becker1, U. Shierloh1, N. Bonnet1, 
M. Witsch1, C. de Beaufort1,3

1DECCP/Centre Hospitalier of Luxembourg, 
Diabetes Endocrinology Care Clinique Pediatrique, 
Luxembourg, Luxembourg, 2Department of 
Translational Medical Science, Section of Pediatrics, 
Regional Center for Pediatric Diabetes, University 
of Naples Federico II, Naples, Italy, 3University of 
Luxembourg, Faculty of Science, Technology and 
Medicine, Esch-Belval, Luxembourg

Introduction:  When a person with type 1 diabetes 
(T1D) is transferred to another diabetes center, this 
does not lead automatically to a reassessment of the 
diagnosis. This approach has pitfalls that one should 
avoid. This case presentation supports a more criti-
cal approach.
Objectives: A non obese adolescent with T1D diag-
nosis, treated with pump and continuous glucose 
monitoring (CGM) was first seen in our diabetes 
center one year after diagnosis. The family came on 
their own initiative. Apparently, she presented with 
hyperglycemia and a high HbA1c. No information on 
auto immunity was available.
Family history revealed type 2 diabetes in grand par-
ents.
Methods: During follow up a progressive reduction of 
insulin was observed with normal HbA1c values, in-
terpreted as prolonged remission. At age 17, she de-
veloped abdominal pains, for which further analyses 
were performed.
Results: Laboratory tests revealed hypomagnesae-
mia, increased yGt , alkaline phosphatase, C-pep-
tide was 2 ng/dL. Ultrasound demonstrated hypoe-
chogenic liver, hyperechogenicity of portal spaces 
and non-specific inflammatory signs. Pancreas de-
scribed as thin and hyperechogenic, kidneys had 
a normal size, with trophic parenchyma but inter-
spersed with multiple parenchymal cystic images 
bilaterally. The uterus was bicorn. T1D diagnosis was 
questioned. Genetic analysis (Sanger and MLPA) 
confirmed a MODY 5, with heterozygous mutation in 
chromosome 17q12 resulting in a HNF1B whole gene 
deletion variant.
Conclusions: MODY 5 is a rare form of monogenic di-
abetes, characterised by renal cysts, abnormal liver 
function , hypomagnesia, pancreatic exocrine and 
endocrine dysfunction (1). Based on pancreas hypo-
plasia, insulin dependency can occur. 
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Our patient has been initially misclassified and treat-
ed as T1D. Abdominal symptoms led to the correct 
diagnosis and follow up. Without written documen-
tation on diagnostic criteria, a careful evaluation of 
the diagnosis is necessary.
(1) Greeley S. et al ISPAD Clinical Practice Consensus 
Guidelines; 2022; Pediatric Diabetes.

P-304    |    Good response to sulphonylurea in a 
patient with recurrent DM with an ABCC8 variant 
previously described as non-responsive

A. Dantas Costa-Riquetto1,2, 
A.C. Santomauro Júnior1, P. Campos Franco1, 
L. Santos de Santana1, M. Gurgel Teles1

1Hospital das Clínicas, Faculdade de Medicina, 
Universidade de São Paulo, Grupo de Diabetes 
Monogênico (Monogenic Diabetes Group), Unidade 
de Endocrinologia, Genética (LIM25), Unidade de 
Diabetes, São Paulo, Brazil, 2Santa Casa School of 
Medical Sciences, Pediatric Diabetes Outpatient 
Clinic, Pediatric Dieabetes, São Paulo, Brazil

Introduction: Activating mutations in the KATP chan-
nel genes (KCNJ11 and ABCC8) are the commonest 
cause of Permanent Neonatal Diabetes Mellitus 
(PNDM). Approximately 90% of these patients can 
be switched from insulin to sulphonylureas (SU). The 
variant R1182W in ABCC8 has been described as not 
responsive to SU.
Objectives:  We aim to report the case of a patient 
with the R1182W variant who responded well to SU.
Methods: Case report
Results: RAS, male, 15 years old (y). He was diagnosed 
with DM at 6 months, with polyuria, polydipsia and 
DKA, and blood glucose 400 mg/dL. Insulin therapy 
was started. At 4y, he presented with glycemic con-
trol improvement, and insulin therapy was suspend-
ed. At 9y10mo, DM has recurred, with blood glucose 
of 328 mg/dL. Insulin therapy was restarted and one 
year later, he was referred to our monogenic diabe-
tes clinic. The genetic investigation by NGS revealed 
a heterozygous variant in ABCC8 (c.C3544T/p.
R1182W-NM_000352.3). 
This variant has been previously described as not 
responsive to SU. At 11.4y, he was using NPH and reg-
ular insulin (0.6 IU/kg/day) with high blood glucose 
levels, HbA1c of 13%, and C-peptide 0.68 ng/mL. 
We introduced gliclazide 30mg daily. He improved 
glycemic control and reduced HbA1c (13.2% to 6.3%). 
Progressively, the dose of gliclazide was increased, 

and the total amount of insulin/Kg/day was reduced. 
At 13.7 years of age, with an amount of gliclazide of 
90 mg/day, it was possible to suspend insulin. He 
slightly worsened HbA1C (7.1 to 7.7%), and we intro-
duced saxagliptin with A1C improvement (Table1).

Table 1. Evolution of laboratory tests of the 
patient with recurrent DM and a variant in ABCC8 
(c.C3544T / p.R1182W- NM_000352.3)

Conclusions: This case emphasizes the necessity to 
try SU treatment, despite a non-response previous-
ly described. It enables suspending insulin use and 
improving the patient’s quality of life. In addition, we 
saw a good response to the DPP4 inhibitor, which 
may be an alternative in treating patients with varia-
tions in KATP channel genes.

P-305    |    Longer-than-expected survival in a 
patient with Wolcott-Rallison Syndrome: a case 
report

A. Costa-Riquetto1,2, A.C. Santomauro Júnior1, 
P. Campos Franco1, M. Gurgel Teles1

1Hospital das Clínicas, Faculdade de Medicina, 
Universidade de São Paulo, Grupo de Diabetes 
Monogênico (Monogenic Diabetes Group), Unidade 
de Endocrinologia, Genética (LIM25), Unidade de 
Diabetes, São Paulo, Brazil, 2Santa Casa School of 
Medical Sciences, Pediatric Diabetes Outpatient 
Clinic, Pediatric Department, São Paulo, Brazil

Introduction:  Wolcott-Rallison syndrome (WRS) is 
a rare condition and the most typical cause of Per-
manent Neonatal Diabetes Mellitus (PNDM) in con-
sanguineous families. It presents with PNDM or ear-
ly-onset DM, spondyloepiphyseal dysplasia, growth 
retardation, hypothyroidism and recurrent hepatic 
and renal dysfunction, among other comorbidities. It 
is caused by biallelic mutations in the EIF2AK3. Pa-
tients with WRS have a poor prognosis, and most die 
during the first years of life due to acute fulminant 
hepatitis or renal failure.
Objectives: We aim to report a 23 year-male patient 
with genetically confirmed WRS.
Methods: Case report
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Results: LP, 23 years old, born from consanguineous 
parents, had an NDM diagnosis at three months of 
life, using insulin therapy since then. He has bone 
dysplasia, short stature (Height=94 cm), hypothy-
roidism since he was 5 years old, asthma, and immu-
nodeficiency (IgA deficiency and CD4 lymphopenia). 
The genetic investigation by NGS revealed a homo-
zygous stopgain mutation in EIF2AK3 (c.C1192T:p.
Q398X - NM_004836), classified as pathogenic by 
ACMG. 
He presents a good glycemic control (HbA1c 6.5%). 
He has transaminases slightly elevated (AST: 47 U/L/ 
TGP: 36U/L) and never had episodes of hepatitis and 
liver insufficiency. He also has a satisfactory renal 
function (CrCl=57 mL/min/1.73m2 – CKD-EPI).
Conclusions:  We report a case of SWR with a lon-
ger-than-expected survival for patients with this 
disease. It demonstrates the need to develop lon-
ger-term follow-up strategies for these cases.

P-310    |    Mutation in the insulin gene, a rare 
cause of autoantibody-negative type 1 diabetes

S. Vermeulen1, W.M. Bakker-van Waarde1

1Diabeter, Center for Pediatric and Adolescent 
Diabetes Care and Research, Groningen, 
Netherlands

Introduction:  Insulin gene mutations have been de-
scribed as a common cause of permanent neonatal 
diabetes and can be a rare cause of Maturity-onset 
Diabetes of the Young 10 (MODY 10), or autoanti-
body-negative type 1 diabetes.
Objectives: Here we describe an 11 year old girl with 
autoantibody-negative type 1 diabetes due to a het-
erozygous insulin gene mutation.
Methods: An 11 year old girl had signs of polyuria and 
polydipsia since 6 months. She increased in height 
but not in weight, BMI 13,3 kg/m2 (-2,5SD). At diag-
nosis glucose concentration was 16.1 mmol/l, blood 
ketones 0,2 mmol/l, HbA1c 12.5% (113 mmol/mol), 
c-peptide 0,30 nmol/l, insulin < 2.0 mU/l. All diabe-
tes-associated autoantibodies (anti-GAD65, an-
ti-IA2, anti-ZnT8 and anti-ICA) were negative. She 
was treated with multiple daily injections (insulin 
dose 1 U/kg/day) and later on with a hybrid closed 
loop insulin pump (insulin dose 0,7U/kg/day). 
The family history was positive for diabetes. Her fa-
ther and his mother have been diagnosed with type 
2 diabetes and are treated with respectively met-
formin and insulin.

Results:  In our patient next-generation sequenc-
ing showed a heterozygous mutation for c.123del p. 
(Val142Cysfs*89) in exon 2 of the insulin gene. The 
mutation leads to a frame shift and at protein level 
to a premature stop codon. In both parents the mu-
tation was not found, therefore our patient had a de 
novo insulin gene mutation as cause of her autoanti-
body-negative type 1 diabetes.
Conclusions: It is necessary to perform next-genera-
tion sequencing for monogenic diabetes in patients 
that may have all characteristics of type 1 diabetes, 
but lack diabetes-associated autoantibodies. 
Establishing an insulin gene mutation as cause of 
autoantibody-negative type 1 diabetes may not 
change current treatment, but may enable predic-
tion of risk for diabetes in relatives and offspring.

P-326    |    The influence of highly effective CFTR 
modulator therapy (HEMT) in patients with CF 
and different types of diabetes (CFRD/DT1) on the 
clinical course of diabetes - the first preliminary 
Polish experience based on 3 cases

G. Deja1, K. Wieckowska-Rusek2, P. Jarosz-Chobot1

1Medical University of Silesia in Katowice, 
Department of Children’s Diabetology, Katowice, 
Poland, 2Medical University of Silesia in Katowice, 
Students’ Scientific Association in Department of 
Children’s Diabetology, Katowice, Poland

Introduction:  The HEMT in patients with CF (PwCF) 
was introduced in Poland in 2022. These drugs’ pos-
itive effect on the CF course is widely recognized, but 
knowledge about the direct and long-term effects on 
the treatment of CFRD/DT1 is not complete and clear.
Objectives: We present a 6-month follow-up of the 
clinical course of diabetes and QoL assessment 
(WHO survey) in three PwCF and different types of 
diabetes who were treated with HEMT.
Methods: Cases report
Results: 
1.   A 15-year-old girl in good condition (stable CF, 
BMI 18.27) with CFRD diagnosed at 13 yrs, initially was 
treated with a high-energy diet, stayed in good gly-
cemic control in the first year (HbA1c 6.2%). 
Next HbA1c increased to 6.6% and insulin therapy 
was recommended. When the girl started HEMT, we 
observed the positive effect of these drugs without 
insulin on the BG level and BMI:TIR 88%, HbA1c 6.1%, 
BMI 21 in the 3rd mth, no changes in the 6th.The girl 
reported improved QoL. 
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2.   A 19-year-old woman in medium condition (sta-
ble CF, BMI 16.02) with CFRD diagnosed at 9 yrs was 
treated with insulin (MDI,TDD 0.4U/kg/day, HbA1c 
6.4%). After starting HEMT we observed a significant 
increase in body weight (BMI 18.02) and no change 
in HbA1c (6.4%) in 3rd mth. The BMI and HbA1c re-
mained stable in 6th, the women reported improved 
QoL.
3.   A 14-year-old girl with CF and DT1 diagnosed at 6 
yrs was treated with an insulin pump and CGM from 
the DT1 onset. The CF was stable, the effect of dia-
betes treatment was unsatisfactory (TDDI>1.0 U/kg/
day, HbA1c 8.5%, TIR 49%, BMI 23.4). After starting 
HEMT we observed a significant increase in weight 
(BMI 26.2 in 3rd mth, next remaining stable), worsen-
ing of the BG level (HbA1c 9 and 10.4%, TIR 43 and 
35%) and worsening of QoL.
Conclusions:  PwCF and diabetes have very indi-
vidual responses in glycemic control, body weight 
and QoL after introducing HEMT. While the effect 
of weight gain remains neutral or even beneficial in 
CFRD, DT1 require special attention to avoid uncon-
trolled excessive weight gain and worsening glyce-
mic control.

P-353    |    Diabetes mellitus and pre-existed renal 
and pancreatic abnormalities

T. Arvanitaki1, A. Zampoulaki2, S. Psarou2, P. Chinou2, 
Z. Karabouta3

1Saint George Chania General Hospital, Pediatric 
Diabetes Clinic and Pediatric Department, Chania, 
Greece, 2Saint George Chania General Hospital, 
Pediatric Department, Chania, Greece, 3Aristotle 
University AHEPA General Hospital, 2nd Pediatric 
Department, Thessaloniki, Greece

Introduction: MODY5 is a rare subtype of monogen-
ic diabetes mellitus caused by an heterozygous au-
tosomal dominant mutation in the HNF1B gene. The 
HNF1B takes part in the development of pancreas, 
liver, kidneys. Abnormal deletions of the HNF1B gene 
are responsible for urinary system disorders. 
MODY5 is a type of Diabetes associated by with uri-
nary tract abnormalities (renal cysts), pancreatic hy-
poplasia, impairment renal function, hyperuricemia, 
impaired exocrine pancreatic function.
Objectives:  To present a rare case of a new onset 
monogenic diabetes mellitus in a boy and his moth-
er with pre–existed renal and pancreatic abnormal-
ities.

Methods: A 14-year-old boy was admitted to the pe-
diatric department due to abdominal pain and vom-
iting. Laboratory tests showed Glucose: 630mg/dl,H-
bA1c:13%, elevated pancreatic enzymes mild DKA 
(ph7,21HCO3:13), c-peptide:1,12ng/mL. Acute Renal 
failure. He was an obese boy, BMI:30mg/kg, Tanner 
stage III. 
Medical Past History revealed Polycystic kidneys and 
renal atrophy, hypopalastic pancreas. Renal abnor-
malities had been detected by fetal ultrasonography 
and were confirmed after birth. The child was under 
the care of a pediatric nephrologist with no suspi-
cion of monogenic diabetes. His mother had diabe-
tes and polycystic kidneys disease .
Results:  He had Whole Exome Sequence that 
showed HNF1B 17:37731774 -289 missense 
ENST00000617811.5 c.866A>C p. Asn289Thr het-
erozygous. This mutation is indicative of MODY5 DM. 
DKA resolved in 5 hours, renal and pancreatic func-
tion returned in normal, pancreatis and hyperurice-
mia. Currently he is on insulin treatment (Basal bolus) 
and CGM. His mother also had DNA analyses for HN-
F1B (de novo mutation).
Conclusions:  MODY5 is often misdiagnosed as-
Type1or Type2 DM. Familial diabetes and Urinary 
tract abnormalities with liver or pancreatic abnor-
malities increase the index of suspicion. Pediatrician 
Nephrologists must be aware of MODY5 when Renal 
cysts or other renal abnormalities are present. Early 
diagnosis is essential to avoid diabetes and chronic 
kidney disease complications.

P-387    |    JQ our novel super hero

F. Aljaser1

1Alamiri Hospital (MOH), Pediatrics, Kuwait City, 
Kuwait

Introduction: A 4 months old infant was assessed by 
our full diabetic team for hyperglycaemia. The baby 
was born with intrauterine growth retardation at 34 
weeks gestation to a healthy mother. The baby’s 
weight was 1050 grams. The antenatal history was 
only pertinent for IUGR. Due to her low birth weight 
she was kept in the special care unit. On day 1 of birth 
her blood glucose was 27.1 mmol/L. Her physical ex-
amination was unremarkable.
Objectives:  Given the hyperglycaemia event, the 
NICU team thought of severe stress of the newborn 
which can be caused by sepsis or hyperglycaemia 
related to preterm or low birth weight infants.
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Methods: This is a case report of an interesting and a 
novel genetic mutation
Results: The infant was started on insulin subcutane-
ously as multiple daily injections then shifted to insu-
lin intravenous infusion once the patient suspected 
to have sepsis. A clinical diagnosis of Neonatal dia-
betes was established based on the duration insu-
lin requirements. Blood glucose was monitored with 
flash glucose monitoring system with fluctuation in 
blood glucose.
Once we received the patient in our care we insert-
ed an Automated insulin delivery system with diluted 
then undiluted insulin and Blood glucose was in good 
control. Using whole Exome sequence (WES) clinical 
relevant mutation in the NEUROD1gene was identi-
fied ( the p.Ala94Pro variant is NOVEL). This missense 
variant has not reported previously as a pathogenic 
variant nor a benign variant to our knowledge.
Conclusions:  The clinical phenotype of this infant 
can be explained by this novel mutation in NEUROD1 
gene in which the diagnosis of MODY 6 is possible. 
To our knowledge this is missesse mutation that has 
not been reported previously. 
In addition given the challenges of insulin delivery 
and fluctuation in blood glucose to these infant, we 
believe that AID system is the best option to control 
their blood glucose that comes with many challeng-
es.

P-405    |    Neonatal diabetes mellitus due to a de 
novo variant in the INS gene

O.M. Omar1, E.M. Omar2, R.A.H. Abo Elwafa3

1Alexandria, Pediatrics, Alexandria, Egypt, 
2Alexandria, Medical Physiology, Alexandria, Egypt, 
3Alexandria, Clinical and Chemical Pathology, 
Alexandria, Egypt

Introduction:  Neonatal diabetes mellitus (NDM) is 
a rare condition characterized by the onset of dia-
betes within the first few months of life. It is distinct 
from type 1 diabetes, which typically develops in 
childhood or adolescence. NDM can be caused by 
various genetic mutations, including those in the INS 
gene, which encodes for insulin.
Objectives: To report a case of a female baby with 
neonatal diabetes mellitus (NDM) due to a de novo 
variant in the INS gene.
Methods: In this case, a female baby was born at 36 
weeks with a birth weight of 3 kg. The pregnancy was 
uneventful, but at the age of 8 months, she present-

ed with diabetic ketoacidosis the patient responded 
well to insulin therapy. To confirm the genetic aetiol-
ogy, laboratory tests were conducted.
Results: The haemoglobin A1c (HbA1c) level was sig-
nificantly elevated at 17.6 (normal range: 4.5-7), in-
dicating poor glycemic control. However, the insulin 
autoantibody test was negative, ruling out autoim-
mune diabetes.
Genetic analysis revealed that the patient had a het-
erozygous pathogenic INS splicing variant. Further 
genetic testing of the parents showed no mutations, 
indicating that the variant arose spontaneously (de 
novo) in the patient.
Conclusions: This case highlights the importance of 
genetic testing in the diagnosis of NDM. In cases in-
volving INS gene mutations, insulin therapy remains 
the mainstay of treatment. Early diagnosis and ap-
propriate management are crucial to ensure optimal 
glycemic control and prevent complications associ-
ated with diabetes.
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PSYCHOLOGICAL AND PSYCHOSOCIAL ASPECTS 
OF DIABETES 

P-120    |    The relationship between neurodiversity 
in type 1 diabetes and disordered eating: 
preliminary findings from prevent T1DE study

A. Pigott1,2, D. Heggs2, A. Prior2, K. Gallimore2, 
A. Shetty1

1Cardiff and Vale University Health Board, Children’s 
Hospital for Wales, Cardiff, United Kingdom, 2Cardiff 
Metropolitan University, School of Health Sciences, 
Cardiff, United Kingdom

Introduction:  Children and young people (CYP) liv-
ing with Type 1 Diabetes (T1D) are at greater risk of 
developing disordered eating (DE) and eating disor-
ders (ED) (Pursey, Hart et al. 2020). The interactions 
between neurodiversity, ED and T1D are scarcely 
reported within the literature. Links between neuro-
diversity and ED are well established (Nickel et al., 
2019). 
There may be higher rates of neurodiversity in peo-
ple with diabetes (Cortese et al., 2022; Butwicka, 
Frisén et al. 2015) but this is less well established. 
Neurodiversity in diabetes education and eating dis-
order risk is not currently considered within clinical 
guidelines.
Objectives:  To explore the relationship between 
Type 1 Diabetes, Disordered Eating and Neurodi-
versity in people expressing an interest in the Pre-
ventT1DE study
Methods: Participants were recruited from a range of 
T1D communities in the United Kingdom, using social 
media (@preventT1DE) and via Diabetes UK patient 
groups. Participants registered interest for quali-
tative interviews exploring the development of DE 
in T1D. Eligibility criteria, demographic information 
including neurodiversity was collected. Incidence 
of neurodiversity amongst people with a history of 
Type 1 Diabetes and Disordered Eating (T1DE) was 
compared to predicted population and ED inci-
dence. Cardiff Metropolitan University Ethics was 
granted and approval was received from Diabetes 
UK research team. This research is funded by RCBC 
Wales
Results: 27 participants expressed interest. All report 
a history of DE and T1D. 9 participants reported neu-
rodiversity diagnosis. In addition, 10 others reported 
that they believe they may have autism or are seek-
ing a diagnosis.

Participants  
(History of T1DE)

Population 
estimate (Doyle, 
2020; CDCP, 
2022; Thomas, 
Sanders et al, 
2015)

People with 
an eating 
disorder 
(Nickel et al., 
2019)

Neurodiversity 19/27: 70%  
(self reported)

Up to 20%

Autism 15/27: 55%  
(self reported)

Up to 2.7% Up to 27%

ADHD 2/27: 7.4%  
(self reported)

Up to 7.9% Up to 18%

Limitations include recruitment via social media and 
diagnoses were self reported.
Conclusions:  There may be relationship between 
neurodiversity and T1DE development. Further re-
search is needed to understand these links and has 
considerations for structured education and early 
intervention/prevention of T1DE.

P-122    |    Does parental stress adversely affect 
metabolic control of children with type 1 diabetes?

D. Bingöl Aydın1, İ.S. Saraç2, H. Turan1, E. Bayramoğlu1, 
O. Evliyaoğlu1

1Istanbul University-Cerrahpaşa Medical School, 
Pediatrics, Pediatric Endocrinology, İstanbul, Turkey, 
2Istanbul University-Cerrahpaşa Medical School, 
İstanbul, Turkey

Introduction:  Ensuring metabolic control in children 
with Type 1 diabetes is still one of the most import-
ant problems. It is thought that various psychosocial 
variables, such as stress, have an effect on the met-
abolic control of children.
Objectives: The aim of the study is to investigate the 
effect of parental stress on the metabolic control of 
children with type1 diabetes.
Methods: 81 parents who volunteered to participate 
in the study from families of children with type 1 di-
abetes were included. Parents were asked to fill out 
the Parental Stress Index-Short Form (4th version 
Abidin et al.), consisting of 36 questions, including 
those about parental stress, parent-child dysfunc-
tional interaction, and difficult child subscales.
Results:  58%(n=47) of the children participating in 
the study were girls, and the mean age was 10.6±4.2 
years. The mean HbA1c level was 7.6±1.2%. 37% of 
the patients (n=30) were well-controlled. In the pa-
rental stress index(PSI); parental stress, parent-child 
dysfunctional interaction, and difficult child subscale 
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scores were found to be median 30(IQR:8), 25(IQR:10), 
27(IQR:10), respectively. The total parental stress in-
dex score was 81(IQR:25). A positive correlation was 
found between the PSI and HbA1c levels (p<0.05), the 
factor most affecting the score was the difficult child 
subscale. 
A positive correlation was found between the num-
ber of siblings and HbA1c levels. As the education 
level of the parents increased, the mean HbA1c de-
creased, and the difference in HbA1c levels was sig-
nificant at the education level of the father. 
On the other hand, HbA1C levels and parental stress 
scores were found to be significantly lower in pump 
users compared to pen users.
Conclusions: This study showed that parental stress 
adversely affected the metabolic control of children 
with Type 1 diabetes. 
Additionally, diabetes technologies have a positive 
effect on metabolic control and family stress. Provid-
ing education and psychosocial support to the fam-
ily is mandatory for the success of treatment in type 
1 diabetes.

P-124    |    Feasibility of parent/caregiver diabetes 
distress screening in type 1 diabetes clinic

E. Alkhatib1, L. Clary2, R. Streisand2, S. Majidi1

1Children’s National Hospital, Pediatric 
Endocrinology, Washington, United States, 
2Children’s National Hospital, Pediatric 
Endocrinology and Psychology, Washington, United 
States

Introduction:  Caregiver diabetes distress (DD) con-
sists of sadness, worry, and/or frustration about a 
child’s T1D diagnosis. One-third of caregivers report 
severe distress up to 1-4 years after T1D diagnosis, 
which is associated with increased child A1c and 
family conflict. PAID-PR (Problem Areas in Diabetes 
Survey – Parent Revised) is used to assess DD pri-
marily in research settings; however, less is known 
about its clinical utility.
Objectives: We aimed to identify the feasibility of im-
plementing PAID-PR into routine clinical care of T1D 
in a diverse, large US academic pediatric diabetes 
center.
Methods:  The PAID-PR is an 18-item measure with 
scores >56/100 indicative of DD. During T1D appoint-
ment check-in, PAID-PR was completed by caregiv-
ers of all patients. Adult therapy resources were pro-
vided to all. Forms were scored after appointments; 

those with DD (scores >56) were contacted by the 
co-PI; scores >80 were referred to Diabetes Psychol-
ogy.
Results:  In the initial 3 months, 157 caregivers (at 
least 50 % of those who attended clinic) completed 
a PAID-PR. Twenty-percent (N=31) of caregivers ex-
perienced DD; 25% of those with DD were referred 
to Diabetes Psychology; 60% of those referred fol-
lowed up. There were significant associations be-
tween DD and demographic and medical character-
istics such that DD was most common in caregivers 
of male, Black, pre-teens with higher A1c and T1D <4 
years (Table 1).

Table 1. Characteristics of children with T1D whose 
caregivers were screened for diabetes distress.

Conclusions:  PAID-PR was feasibly incorporated 
into routine clinical care, although continued efforts 
to ensure all eligible caregivers receive a PAID-PR 
are necessary. By identifying caregivers with DD, re-
sources can be provided and caregivers can be con-
nected to behavioral health care if needed. 
Limitations can include administration and scoring 
time constraints. Future directions include expansion 
of screening to surrounding diabetes clinics and ad-
ditional languages. We have also begun recruitment 
for a multidisciplinary pilot intervention aimed to ad-
dress caregiver DD.

P-147    |    Suicidal ideation in adolescents with 
diabetes

B. Glick1, K.M.C. Hong1, R. Hoffman1

1Nationwide Children’s Hospital/The Ohio State 
University, Pediatrics, Columbus, United States

Introduction:  Adolescents with diabetes have in-
creased risk of suicide and depression screening 
is an important part of their diabetes care. It is un-
known whether depression screening identifies all 
adolescents with diabetes and suicidal ideation.
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Objectives:  The primary aim of this study was to 
identify the frequency of adolescents who endorse 
suicidality in question 9 of the Patient Health Ques-
tionnaire (PHQ9) with different degrees of depres-
sion scores. 
Our second aim was to determine if diabetes dis-
tress (Problem Areas in Diabetes-Teen, PAID-T) dif-
fers between adolescents with and without suicidal 
ideation.
Methods:  PHQ-9 and PAID T were administered as 
part of routine clinic visits in adolescents 13-17 years 
of age. Results are presented as median and 25 and 
75%tiles.
Results: Overall 27 of 341 subjects indicated suicidal 
ideation. Both PHQ-9 [13 (9-18) vs 1 (0-4.5)] and PAID 
T [88 (62-104) vs 40 (30-59)] scores were significant-
ly higher in patients with suicidal ideation (p<0.001). 
Frequency of suicidal ideation increased with de-
pression severity (Table; p<0.001). 
Adolescents with type 2 diabetes (n=48) had more 
severe depression than with type 1 diabetes (p<0.001) 
but suicidal ideation did not differ. There were no sex 
differences.

Depression Total

Suicidal 
Ideation

None Mild Moder-
ate

Moderately 
Severe

Severe

No 246 49 14 5 0 314

Yes 2 7 7 10 1 27

Conclusions: Adolescents with diabetes and no de-
monstrable or minimal depression may still have sui-
cidal ideation. It is, thus, important to screen directly 
for suicidal ideation in these patients and be imme-
diately ready to interpret results and provide appro-
priate support. Adolescents with suicidal ideation 
experience increased diabetes distress. The direc-
tion of the association between diabetes distress 
and suicidal ideation cannot be determined from the 
single time-point of this study. A bidirectional rela-
tionship is possible.

P-148    |    Meta-analysis of the effects of 
psychosocial and educational interventions on 
depressive symptoms and diabetic control in 
adolescents with type 1 or type 2 diabetes

N. Akramoff1, C. Swetlitz1, S. Gold1, M. Tompson1

1Boston University, Psychological & Brain Sciences, 
Boston, United States

Introduction:  Management of depressive symp-
toms in adolescents with diabetes promotes mental 
health and may have implications for overall disease 
management. However, there is little consensus on 
the most effective interventions for adolescents with 
diabetes experiencing depressive symptoms.
Objectives:  This meta-analysis consolidates re-
search on psychosocial and educational interven-
tions in adolescents with diabetes to determine 
overall efficacy in treating depressive symptoms, as 
well as impact on diabetic control.
Methods: A database search identified articles from 
1980-2021 related to adolescent diabetes (type 1 or 
2), depression/depressive symptoms, and therapeu-
tic/educational interventions. Of the 2,325 articles 
yielded, 14 met inclusion/exclusion criteria. Effect siz-
es were extracted and analyzed using Comprehen-
sive Meta-analysis (CMA) statistics software.
Results:  Selected studies included 1285 patients, 
ages 7 years to 20 years, across multiple ethnicities. 
Studies included psychosocial and/or education-
al interventions. Outcomes measured included de-
pressive symptoms (13 studies) HbA1C (12 studies) 
and quality of life (6 studies). The reviewed interven-
tions showed a moderate within groups pooled ef-
fect (g=0.799, p<0.001), and no significant between 
group effects (g=0.038, p=0.846). No moderators 
were identified.
Conclusions: Results indicate that interventions were 
effective in improving metabolic control and quality 
of life while reducing depressive symptoms for ad-
olescents with diabetes. The lack of significant dif-
ferences between psychosocial and educational in-
terventions may reflect study method heterogeneity, 
factors besides treatment type that may influence 
efficacy (eg therapeutic alliance, treatment dura-
tion/frequency, care team involvement), or partic-
ipants’ greater biopsychosocial context. These re-
sults affirm the value of mental health treatment for 
adolescents with diabetes, leaving questions on op-
timal treatment plans for adolescents with diabetes 
who present with depressive symptoms.
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P-149    |    Suicidal ideation, suicide attempts and 
suicide deaths in adolescents and young adults 
with type 1 diabetes: a systematic review and 
meta-analysis

O. Renaud-Charest1, A. Stoljar Gold1, E. Mok2, 
J. Kichler3, P. Li2, M. Nakhla2

1Faculty of Medicine and Health Sciences, McGill 
University, Montreal, Canada, 2Centre for Outcomes 
Research and Evaluation, Research Institute of the 
McGill University Health Centre, Montreal, Canada, 
3Department of Psychology, University of Windsor, 
Windsor, Canada

Introduction:  Depression and suicidal ideation are 
more prevalent in adolescents with chronic condi-
tions and may have negative effects on adherence 
and health outcomes. Adolescents and young adults 
with Type 1 diabetes (T1D) may be at increased risk 
of suicide-related behaviours (i.e., suicidal ideation, 
suicide attempt and suicide death); in turn such be-
haviours may affect their self-management.
Objectives: The aims of this systematic review were: 
1. To determine the prevalence of suicidal ideation, 
suicide attempts and suicide deaths in adolescents 
and young adults with T1D ages 10 to 25 years; 
2. To compare the prevalence of suicide-related be-
haviours in youth with T1D versus without T1D; 
3. To identify factors associated with suicide-related 
behaviours.
Methods:  A systematic search was conducted on 
MEDLINE, EMBASE, and PsycINFO for studies pub-
lished from inception to November 9, 2022. Method-
ological quality of the included studies was assessed 
using the Joanna Briggs Institute (JBI) Critical Ap-
praisal Checklist. Two independent reviewers con-
ducted all stages of the review, with disagreements 
resolved through discussion.
Results:  32 studies were included. Using a random 
effects model with a Freeman-Tukey double arc-
sine transformation, pooled prevalence of suicidal 
ideation at any point in patients’ lifetime was 15.4% 
(95% confidence interval [CI] 10.4-21.1%; n=17 stud-
ies), which was higher than youth without T1D i.e., 
8.7% (95% CI 0.0-41.0%; n=3). Prevalence of lifetime 
suicide attempts ranged from 0.5 to 11.1% (n=9). The 
designs of studies reporting suicide deaths in T1D 
patients did not allow for the calculation of a pooled 
prevalence. Female sex was associated with in-
creased prevalence of suicidal ideation and suicide 
attempts in most studies. However, suicide deaths 
were more frequent in male individuals.

Conclusions: Prevalence of suicidal ideation and sui-
cide attempts is high in youth and young adults with 
T1D, especially when compared to those without T1D.

P-150    |    Improved sleep quality among 
caregivers of children using the Omnipod® 5 
automated insulin delivery system

E. Cobry1, K. Hood2, W. Polonsky3, S. MacLeish4, 
J. Wood4, L. Huyett5, T. Vienneau5, T. Ly5

1Barbara Davis Center for Diabetes, Aurora, United 
States, 2Stanford University, Stanford, United States, 
3University of California, San Diego, United States, 
4University Hospitals Cleveland Medical Center, 
Cleveland, United States, 5Insulet Corporation, 
Acton, United States

Introduction: Sleep quality of caregivers of children 
with type 1 diabetes (T1D) is often suboptimal due 
to the fear of hypoglycemia overnight and the need 
to wake up to treat their child’s high or low glucose 
events. Automated insulin delivery (AID) systems may 
improve sleep quality by maintaining glucose levels 
in a safe range overnight without the need for man-
ual intervention.
Objectives: To better understand the effects of AID 
on sleep quality of caregivers, we evaluated sleep 
quality and diabetes distress among caregivers of 
children with T1D aged 2 to <12y before and after 
3mo of use with the tubeless Omnipod 5 AID System.
Methods:  Caregivers completed validated pa-
tient-reported outcome surveys evaluating sleep 
quality (Pittsburgh Sleep Quality Index, PSQI) and di-
abetes-related distress (Problem Areas in Diabetes, 
PAID). 
Results were examined for those reporting “very 
bad” or “fairly bad” sleep quality at baseline (PSQI 
sleep quality subscale score ≥2). Time below range 
(TBR <70mg/dL; <3.9mmol/L) overnight (12AM-6AM) 
was also compared.
Results: Children using AID whose caregivers report-
ed poor sleep quality at baseline (N=38) were aged 
6.6±2.5y (mean±SD). Caregivers reported significant 
improvements across all measures (p<0.0001, Ta-
ble), indicating improved sleep quality and reduced 
diabetes distress. TBR overnight was low with stan-
dard therapy and AID (p≥0.05). 
When asked an open-ended question on what they 
liked most about the system, 53% referred to im-
proved sleep quality or overnight performance of the 
system in their response.
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Table. Questionnaire score results from caregivers 
of children aged 2 to <12y (N=38) reporting poor 
sleep quality at baseline in the Omnipod 5 
Automated Insulin Delivery System pivotal studies.

Conclusions:  Use of the Omnipod 5 AID System in 
children with T1D was associated with improved 
sleep quality and reduced diabetes distress among 
caregivers reporting poor sleep quality at baseline. 
Although TBR overnight was unchanged, the burden 
of maintaining these levels is shifted from the care-
giver to the automated system, allowing caregivers 
the opportunity for much-needed rest.

P-152    |    Early introduction of psychology services 
at type 1 diabetes diagnosis

H. Yardley1, J. Weith2, M.J. Okafor1, E. Edwards2, 
S. McGee2, C. Maihle2, A. Peoples2, M. Kamboj2, 
J. Indyk2

1Nationwide Children’s Hospital, Pediatric 
Psychology, Columbus, United States, 2Nationwide 
Children’s Hospital, Pediatrics, Columbus, United 
States

Introduction:  Type 1 diabetes (T1D) is a physiologi-
cally and psychologically challenging disease. Psy-
chological intervention improves adherence and 
decreases depression/anxiety associated with 
management. Currently, limited information is known 
about the preventive power of psychological inter-
ventions.
Objectives: To initiate integration of psychology with 
patient/family at initial T1D diagnosis and to assess 
the benefits of this interaction. We hypothesize that 
having psychology involved at diagnosis will: nor-
malize feelings of distress; introduce coping strate-
gies; proactively identify individual and family needs 
for psychology intervention; reduce future impact of 
depression and anxiety on adherence and manage-
ment; and improve diabetes related quality of life.
Methods: 1st PDSA: Psychology was added as a con-
sult for all youth admitted at new onset T1D during 
the first two weeks of each month. Psychology staff 
provided consultation to families and identified pre-
morbid stressors.

Results:  14 youth (6 females) between the ages of 
3-18 yrs (M = 11.93) were screened. Three had preex-
isting mental health diagnoses (2 with anxiety; 1 with 
depression) and 5 endorsed anxiety related to di-
agnosis (4 injection/needle related; 1 future impact). 
Three were seen multiple times for support during 
injections and reported satisfaction with being seen 
by a known provider.
Conclusions: Psychology successfully identified 3/14 
youth with prior mental health concerns and 5/14 ex-
periencing greater than expected anxiety at diag-
nosis (57%). In the next PDSA cycle, identified youth 
will be targeted for consultation at first endocrinol-
ogy outpatient visit to follow-up, determine further 
needs, and streamline treatment. We anticipate that 
this will lower impact of these concerns on future 
management. Next steps include expanding con-
sults to all patients admitted for new onset and dia-
betes-related quality of life.

P-153    |    Developing a novel intervention for 
addressing unhealthy risk-taking behaviors among 
adolescents with T1D

R. Wasserman1, C. Houck2, S. Patton1, S. Gurnurkar3, 
K. Rossi3, J. Corry1, K. Noriega1, E. Tampke2, A. Monzon1

1Nemours Children’s Health, Center for Healthcare 
Delivery Science, Orlando, United States, 2Warren 
Alpert Medical School of Brown University, 
Psychiatry and Human Behavior (DPHB) and 
Pediatrics, Providence, United States, 3Nemours 
Children’s Health, Endocrinology, Orlando, United 
States

Introduction:  In adolescence, type 1 diabetes (T1D) 
management goals often conflict with social/emo-
tional goals (e.g., taking insulin in front of new friends 
vs. trying to “fit-in” with peers). Building emotion reg-
ulation (ER) skills could help adolescents manage 
distress in such situations and reduce risk-taking be-
haviors (e.g., skipping a bolus).
Objectives: Thus, we aimed to engage adolescents 
with T1D to assess their interest in such an interven-
tion and co-adapt an existing manualized ER inter-
vention for youth with T1D.
Methods:  We recruited 26 adolescents with T1D 
(ages 12-16 years; 46% female and 8% non-binary; 
42% White, 23% Black/African American, 19% Latino, 
and 15% More than one races/ethnicities) to provide 
feedback on and suggestions for the proposed con-
tent for an adapted ER intervention. Over 12 weeks, 
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23 of the adolescents participated in an online pri-
vate forum. Each week we posted a new thread to 
prompt feedback on a certain aspect of the inter-
vention. 
Participants commented on the original post and 
each other’s responses. Another 3 adolescents pro-
vided feedback via online meetings.
Results:  Co-adapted content included education 
about and discussion of managing T1D in potential-
ly emotional situations (e.g., feeling nervous to tell a 
new coach you have T1D) and creating scripted role 
plays for such situations. Participation rates for each 
thread on the forum ranged from 65% to 91%. 
When asked about their opinion of the intervention, 
15 adolescents expressed positive feedback, and 
none responded negatively. Participants respond-
ed that they “enjoyed” the T1D-specific role plays 
and described the situations as “relatable”. Several 
adolescents also expressed an appreciation for the 
opportunity to talk about the emotional aspects of 
managing T1D.
Conclusions: A private, online forum provided a suc-
cessful environment for engaging adolescents with 
T1D in adapting an ER intervention so that it is rele-
vant to youth with T1D.

P-154    |    Assessment of quality of life in type 1 
diabetes mellitus children

V. H.N1, M. N1, R. P1

1IndiraGandhi Institute of Child Health, Pediatric 
Endocrinology, Bangalore, India

Introduction: Type 1 diabetes is an autoimmune dis-
order affecting millions of children
worldwide. Once diagnosed, patients require lifelong 
insulin treatment and can
experience numerous disease-associated compli-
cations. It is known that children
with diabetes appear to have a greater incidence of 
depression, anxiety, psychological
distress, and eating disorders compared to their 
peers without disease
Objectives: To study the quality of life and factors af-
fecting it in developing country.
Methods: Those who were diagnosed with type 1 di-
abetes for more than 1 year and aged more than 8 
years were given Quality of life Instrument for Indian 
Diabetes Patients (QOLID) questionnaire in their own 
language and asked to provide details accordingly. 
Scoring was given according to the answers given 

by them. All reports were compiled and assesed. The 
score of 8 was taken as cut off, those with scores 
<8 were considered to have impaired Quality of life 
(QoL) and those having the score >8 better QoL.
Results: Total of 96 children with type 1 DM were in-
cluded in the study, mean QOLID score of all children 
was 8.1±0.96 among which 37.5% of children had 
score below 8. 
Most affected among various parameters of QOL-
ID was general health (mean 7.11) and least affect-
ed was physical endurance (mean 8.8). Mean HbA1c 
was 9.97±0.2%. Most of them (39.5%) belonged mid-
dle class according modified kuppuswamy socio 
economical classification. Age at the diagnosis (p 
value 0.212),gender (p 0.868), occupation of parents 
(p 0.652) were not statistically correlating with total 
QOLID scores, however socio economic status (p 
value of 0.02) and HbA1c values (p 0.001, r -0.80) had 
a significant negative correlation with QOLID scores 
as depicted in the figure.

Figure 1. Correlation of HbA1c and total score.
In the present study QOLID total score was found to 
be seen correlating with HbA1c and was significant 
(p value of <0.001)

Conclusions:  In our study 37.5 % of children with 
Type 1 Diabetes mellitus had impaired QoL.Socio-
economical status and HbA1c were most essential 
determinants, Assessment of QoL should be done 
periodically so that if any significant impairment is 
identified, early interventions could be initiated to 
improve the overall outcome of the disease.
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P-155    |    Associations between illness identity and 
glycaemic outcomes in adolescents and emerging 
adults with type 1 diabetes

M.V. Ingersgaard1, D. Grabowski2, I. Willaing1, 
K. Olesen1

1Steno Diabetes Center Copenhagen, Health 
Promotion Research, Herlev, Denmark, 2Steno 
Diabetes Center Copenhagen, Herlev, Denmark

Introduction:  Suboptimal glycemic control is a ma-
jor issue in adolescents and emerging adults (young 
people) with type 1 diabetes. At a time when identity 
formation is most pertinent, young people with dia-
betes must integrate diabetes into their identity. The 
way in which diabetes is integrated into identity, i.e., 
their ‘illness identity’, may influence glycemic out-
comes.
Objectives:  The study investigated 1) associa-
tions between illness identity and haemoglobin A1c 
(HbA

1c
), and 2) associations between socio-demo-

graphic and diabetes-specific variables and illness 
identity in adolescents and emerging adults (young 
people) with type 1 diabetes.
Methods:  A survey study was conducted with 1148 
young people (15-25 years of age) with type 1 di-
abetes. Four illness identity dimensions (rejection, 
acceptance, engulfment, and enrichment) were as-
sessed using the Danish Illness Identity Question-
naire. Associations were analysed using multivariate 
linear regression or generalized additive modelling 
adjusted for relevant covariates.
Results: Acceptance and enrichment were associat-
ed with lower HbA

1c
 outcomes. Engulfment was asso-

ciated with higher HbA
1c

 outcomes. Rejection scores 
≥10 was associated with higher HbA

1c 
outcomes. 

Being female was associated with higher scores on 
rejection and engulfment, and with lower scores on 
acceptance. Age was associated with lower scores 
on rejection. Diabetes duration was associated with 
higher levels of acceptance, and lower levels of en-
gulfment. Being treated with an insulin pump was 
associated with lower scores on rejection and higher 
scores on acceptance.
Conclusions: Study findings provide evidence for an 
association between illness identity and HbA

1c
 out-

comes in young people with type 1 diabetes, suggest-
ing that illness identity characterized by rejection or 
engulfment can lead to poor glycaemic outcomes, 
while acceptance and enrichment contribute to bet-
ter glycaemic outcomes, or vice versa.

P-156    |    Minimal clinically important difference 
scores of the parent and child versions of the 
problem areas in diabetes-child in school-age 
families

S. Patton1, J. Pierce2, N. Kahhan3, R. McDonough4, 
M. Benson5, L. Fox5, M. Clements4

1Nemours Children’s Health, Center for 
Healthcare Delivery Science, Jacksonville, United 
States, 2Nemours Children’s Health, Center for 
Healthcare Delivery Science, Orlando, United 
States, 3Nemours Children’s Health, Division of 
Psychology, Jacksonville, United States, 4Children’s 
Mercy Hospitals and Clinics, Division of Pediatric 
Endocrinology, Kansas City, United States, 
5Nemours Children’s Health, Division of Pediatric 
Endocrinology, Jacksonville, United States

Introduction: Diabetes distress (DD) is a multi-symp-
tom emotional condition that relates to living with, or 
caring for someone living with, type 1 diabetes (T1D).
Objectives: We sought to calculate minimally import-
ant differences (MCID) in DD using the Parent Prob-
lem Areas in Diabetes-Child (PPAID-C) and Problem 
Areas in Diabetes-Child (PAID-C) in a sample of 8- to 
12-year-olds with T1D and their parents and to iden-
tify predictors of DD change over 6 months.
Methods:  We recruited 157 parent-child dyads to 
participate in a US multi-center, longitudinal study 
of DD. Parents and children completed the PPAID-C 
and PAID-C, respectively, at baseline and 6-months. 
We also measured parent and child resilience (Brief 
Resilience Scale [BRS] or Diabetes Strength and Re-
silience [DSTAR]), T1D duration, HbA1c, and family 
socio-economic status (SES) at baseline. We calcu-
lated MCIDs for the PPAID-C and PAID-C using one 
standard error of measurement and identified pre-
dictors of DD change at 6 months using ANOVA.
Results: Children were 49% boys and 77% Non-His-
panic White (age [mean±SD]=10.2±1.5 years, T1D du-
ration=3.8±2.4 years, HbA1c=7.96±1.62% [63±6 mmol/
mol]). Parents were 89% mothers and 78% married. 
For parents: 46% reported a MCID decrease (DD im-
proved), 31% reported no DD change, and 23% re-
ported a MCID increase (DD worsened) at 6 months. 
Baseline predictors of a MCID change (±1 MCID) in 
PPAID-C scores were family SES, parent BRS scores, 
HbA1c, and child PAID-C scores. For children: 34% re-
ported a MCID decrease, 33% reported no change, 
and 33% reported a MCID increase. Baseline predic-
tors of MCID change (±1 MCID) in PAID-C scores were 
HbA1c and parent PPAID-C scores.
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Conclusions: At 6 months, 69% of parents and 67% 
of children reported a clinically meaningful change 
in DD levels (±1 MCID), indicating variability in DD lev-
els among children and parents. We also identified 
behavioral and clinical factors that might predict DD 
changes (±1 MCID) in families of school-age children 
with T1D and inform the development of new DD in-
terventions.

P-203    |    A pilot study of a virtually-delivered 
dissonance-based eating disorder prevention 
program for young females with type 1 diabetes: 
within-subject changes over 6 month follow-up

L. Wisting1, S. Haugvik1, A.L. Wennersberg1, 
T.W. Hage1, E. Stice2, M. Olmsted3, A. Ghaderi4, 
C. Brunborg5, T. Skrivarhaug6, K. Dahl-Jørgensen6, 
Ø. Rø1

1Oslo University Hospital, Regional Department 
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and Addiction, Oslo, Norway, 2Stanford University, 
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Science, Stanford, United States, 3University of 
Toronto, Department of Psychiatry, Toronto, 
Canada, 4Karolinska Institutet, Department of 
Clinical Neuroscience, Stockholm, Sweden, 5Oslo 
University Hospital, Oslo Centre of Biostatistics 
and Epidemiology, Research Support Services, 
Oslo, Norway, 6Oslo University Hospital, Division of 
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Introduction:  There is a lack of interventions to im-
prove body image and prevent eating disorders 
among young females with type 1 diabetes, an ul-
tra-high risk group. Therefore, we developed a virtual 
diabetes-specific version of the eating disorder (ED) 
prevention program the Body Project (Diabetes Body 
Project), which demonstrated feasibility and prelim-
inary within-subject improvements in outcomes for 
young females with type 1 diabetes (T1D) from pre-
test (baseline) to posttest, with medium to large ef-
fect sizes. Outcomes have not yet been assessed at 
over longer-term follow-up.
Objectives: The aim of the current study was to in-
vestigate within-subject changes in outcomes from 
pretest over 6-month follow-up.
Methods: Young females with T1D aged 16-35 years 
were invited to complete Diabetes Body Project 
groups in an uncontrolled trial. A total of 35 partici-
pants were allocated to five Diabetes Body Project 
groups (six meetings over six weeks). 

Primary measures included ED risk factors and 
symptoms, and secondary outcomes included 
T1D-specific constructs previously found to be as-
sociated with ED pathology (diabetes distress and 
illness perceptions).
Results: Meaningful within-subjects reductions, with 
medium to large effect sizes, occurred for the prima-
ry (i.e. ED pathology, body dissatisfaction, thin-ideal 
internalization, and appearance ideals and pres-
sures) and secondary (i.e. glycemic control as mea-
sured by HbA1c, diabetes illness perceptions and di-
abetes distress) outcomes (within-condition Cohen’s 
d ranged from .34 to 1.70) over 6-month follow-up.
Conclusions:  The virtual Diabetes Body Project is a 
promising intervention, worthy of more rigorous eval-
uation. A randomized controlled trial is warranted to 
determine its efficacy compared to a control condi-
tion.

P-204    |    Improving care and outcomes for 
teenagers and young adults with diabetes - a 
new blended training programme for healthcare 
professionals

F. Campbell1, M. Julian2, K. Muszynska1, 
T. Woodhead3

1Leeds Teaching Hospital Trust, Children’s Diabetes 
Centre, Leeds, United Kingdom, 2DigiBete, CEO, 
Leeds, United Kingdom, 3West of England Academic 
Health and Science Network, Patient Safety, Bs1 3nx, 
United Kingdom

Introduction: Transition from paediatric to adult ser-
vices is challenging for young people with diabetes. 
The UK’s National Diabetes Transition Audit (NDTA, 
January 2019), points to the deterioration in the com-
pletion of annual healthcare checks, achievement of 
treatment targets and higher levels of diabetic keto-
acidosis (DKA) in young people (YP). 
Those transitioning to adult services are more likely 
to fail in completing their annual health checks and 
miss treatment targets.
Objectives:  The programme aimed to train diabe-
tes healthcare professionals to improve outcomes 
by forming joint paediatric and adult teams, bench-
marking their transition service and developing a 
transition service plan.
Methods:  Eight teams comprising 110 healthcare 
professionals participated in a four-module online 
course, two facilitated learning events and three 
coaching calls between April and November 2022.
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Results: 110 healthcare professionals enrolled, with 58 
(52.7%) completing at least one module of e-learn-
ing, with a similar average attendance at live events. 
From the 18 participants who completed the whole 
course, 15 agree that it informed their approach to 
transition with “early planned introduction, stepwise 
progression through a process of preparation for, 
and then transition to, adult services, leading to bet-
ter outcomes including HbA1c, and diabetes related 
comorbidity and complications”. 
From the improvement plans underway in each team, 
seven include patient- led approach, five implement 
a structured transition pathway and five have result-
ed in recruiting new staff or restructuring job plans. 
All teams are collecting and reviewing team select-
ed metrics (diabetic ketoacidosis (DKA) admissions, 
HbA1c, attendance rates, patient satisfaction).
Conclusions:  Early evidence suggests that the pro-
gramme has been successful in encouraging the for-
mation of cross-service transition teams, identifying 
service gaps and addressing them through compre-
hensive and systematic interventions, in line with the 
best practice guidelines.

P-205    |    Latent growth curves of family conflict 
and glycemic control during adolescence

A. Delamater1, J. Malik1, M. McGrady2, J. Sanchez1, 
J. Pendley3, L. Dolan2

1University of Miami, Pediatrics, Miami, United 
States, 2Cincinnati Children’s Hospital, Pediatrics, 
Cincinnati, United States, 3Nemours Children’s 
Health, Wilmington, United States

Introduction: Diabetes family conflict is a significant 
factor in management of type 1 diabetes in adoles-
cents.
Objectives:  This study examined the relationship 
between latent growth curves of family conflict and 
glycemic control in youth with type 1 diabetes (T1D) 
during adolescence. 
We predicted that variation in family conflict over 
time would be associated with variation in glycemic 
control over time.
Methods: A cohort of 170 adolescents with T1D were 
followed over nine years (starting at a mean age of 
10.4 years) in two phases at three university-affiliat-
ed pediatric diabetes clinics. 
Blood samples were obtained at six-month intervals 
and analyzed for HbA1c in a central laboratory. The 
Diabetes Family Conflict Scale was completed four 

times at yearly intervals by adolescents in the sec-
ond phase when they were on average 16-19 years 
of age.
Results:  Bivariate correlations between HbA1c and 
diabetes family conflict (r’s =.18-.48, p’s<.05) were ob-
served in cross-sectional and longitudinal analyses. 
Five latent variable growth curve models were tested: 
the first four models included latent growth curves 
for glycemic control and a latent variable for family 
conflict at each time point; the final model included 
latent growth curves for both glycemic control and 
family conflict. 
The first four models showed acceptable fit with in-
dices CFI & TLI ranging from .93-.95, and RSMEA=.07; 
however, the intercept of the latent growth curve of 
HbA1c was only related with latent family conflict at 
year 8 and the slope was only related at year 9. 
The final model also showed good fit indices and re-
sults indicated relationships of the HbA1c intercept 
with both the intercept and slope of family conflict 
(B=1.68, & -.37; p<.05), whereas the slope of HbA1c 
had a marginally significant relationship with the 
slope of family conflict (B=.03, p=.08).
Conclusions: Variation in family conflict is associat-
ed with variation in HbA1c for all trajectory groups, 
indicating the important role of this factor in man-
agement of T1D throughout adolescence.

P-206    |    Exploring motivation behind 
engagement in mealtime bolus behavior in 
adolescents with type 1 diabetes (T1D): a behavioral 
economics approach

E. DeWit1, S. Tsai2,1, M. Clements2,1, B. Spartz1, 
L. Lartey1, K. Evans1, L. Sainz Y Diaz1, E. Hurley2,1

1Children’s Mercy Kansas City, Kansas City, United 
States, 2University of Missouri Kansas City, Pediat-
rics, Kansas City, United States

Introduction:  This study involves a pilot behavior-
al economic intervention designed to promote en-
gagement with mealtime bolusing among adoles-
cents with Type 1 Diabetes (T1D).
Objectives:  To understand perspectives of youth 
with T1D and their parents during study participation.
Methods:  C2D was piloted over 14 months with 26 
participants identified as high-risk for subopti-
malT1D outcomes at a pediatric hospital in the U.S. 
Midwest. We conducted virtual focus groups (two 
with adolescent participants [n=6]) and one with 
their parents [n=4]) to explore: 
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1. Motivators for adolescent mealtime bolus behavior 
within and beyond C2D and; 
2. Perceived strengths and weaknesses of C2D. Fo-
cus groups were audio-recorded, transcribed, and 
analyzed based on selected constructs from the 
consolidated framework for implementation re-
search.
Results:  Overall, adolescents felt C2D’s financial 
incentives and accompanying text notifications 
served as motivators for mealtime bolus engage-
ment, with some identifying them as key in estab-
lishing habit. Parent perceptions on the appropriate-
ness of financial incentives were mixed, as some had 
concerns that improvements may not be sustained. 
While some adolescents reported technical issues, 
all indicated they would participate in C2D again 
and recommend it to peers. Parents valued the tech-
nology within and outside of C2D that allowed their 
child’s real-time blood glucose data to be shared 
with their clinics, finding this data-sharing central to 
facilitating individualized care. Beyond motivators 
introduced by the intervention, participants empha-
sized the importance of social support from others 
with T1D, with some also mentioning previous par-
ent-provided financial incentives and fear of nega-
tive health outcomes.
Conclusions:  Behavioral economic interventions, 
coupled with text message reminders show promise 
for motivating mealtime bolusing in adolescents with 
T1D. Future iterations of the intervention may consid-
er including a peer support component to enhance 
program satisfaction and mealtime bolusing.

P-207    |    A novel pilot program introducing 
behavioral health support at onset for youth with 
diabetes

B.-M. Vu-Boast1, E. Grandelis1, A. Guarneri1, I. Libman1

1University of Pittsburgh, Pediatric Endocrinology 
and Diabetes, Pittsburgh, United States

Introduction:  Psychosocial issues are common 
among youth with diabetes and affect glycemic 
control and quality of life. While guidelines empha-
size the importance of behavioral health (BH), imple-
mentation remains a challenge.
Objectives: We describe a novel program introduc-
ing BH support at diagnosis.
Methods: At a large academic children’s hospital in 
Pittsburgh, PA, a psychologist rounds with the endo-
crine team twice weekly and meets 1:1 with families 

of youth newly diagnosed with diabetes, explaining 
the role of BH in diabetes management and offering 
follow-up care. We retrospectively reviewed charts 
of all patients admitted since program inception 
with a new diagnosis of type 1 or 2 diabetes (T1D or 
T2D) and examined characteristics of those who did 
(Group1) vs did not (Group2) meet the psychologist 
at onset.
Results:  145 youth (age 10.2±4.7 years, 51% female) 
were admitted over 6 months with a new diagnosis 
of T1D (84.1%) or T2D (15.9%). Rounding twice weekly, 
the psychologist met with 35.2% (n=51). There was no 
difference in sex, age, type of diabetes, BMI percen-
tile (BMI%), or HbA1c between Group1 vs Group2 at 
diagnosis. 
At the first outpatient diabetes visit (Visit 1), time in-
terval since diagnosis, uptake of glucose sensors 
or insulin pumps, BMI%, HbA1c, delta-BMI% or del-
ta-HbA1c since diagnosis were not different between 
groups for all youth and for those with T1D. 
Among youth with T2D, albeit small numbers, Group1 
(vs Group2) had higher HbA1c at diagnosis (14.5±1.8 
vs 10.4±1.2) and at Visit1 (8±2.1 vs 6.4±0.9) yet exhib-
ited a larger decrease in HbA1c between diagnosis 
and Visit1 (6.4±1.4 vs 3.9±1.4; p<0.05).

Variables (%, mean±SD, or 
median [IQR])

Group 1

(n=51)

Group 2

(n=94)
p- 

value

At diagnosis:

- Age (yrs)

- Type of diabetes (%T1D)

- BMI percentile

- HbA1c (%)

10.6±4.5

88

64.4 [16.4-95.1]

11.9±2.6

10.0±4.8

82

65 [19-94.2]

11.2±2.2

0.48

0.32

0.91

0.09

At visit 1:

- Time interval since diagno-
sis (days) 92.1±41.2 91.2±29.3 0.88

- Uptake of glucose sensors 
(%) 90 84 0.30

- Uptake of pumps (%) 11.7 12 0.99

- BMI percentile 85.8 [47.8-95.5] 81.4 [51.2-96.6] 0.94

- HbA1c (%) 7±1.6 6.7±1.0 0.22

- Delta BMI percentile (Visit 
1 – Diagnosis) -10.1 [1.3-30.5] -5.7 [0.5-23.1] 0.47

- Delta HbA1c percentile 
(Visit 1 – Diagnosis) -4.5±3.1 -4.3±2.5 0.69

Conclusions: BH intervention at diagnosis is feasible. 
Glycemic impact may be more significant in those 
with T2D, and not be seen early in the course during 
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honeymoon in those with T1D. Expanding the cohort 
and longer follow-up will allow further assessment 
and drive modifications of the intervention.

P-208    |    Somatic symptoms, subjective health 
complaints and emotional and behavioural 
problems in children and adolescents with type 1 
diabetes

A. Galler1, G. Hirschbrand1, D. Hilgard2

1Charité - Universitätsmedizin Berlin, corporate 
member of Freie Universität Berlin and Humboldt-
Universität zu Berlin, Sozialpädiatrisches Zentrum, 
Paediatric Endocrinology and Diabetology, Berlin, 
Germany, 2Kinder- und Jugendarztpraxis, Witten, 
Germany

Introduction:  Children and adolescents with type 1 
diabetes have a higher risk of psychological prob-
lems, e.g. emotional and behavioural problems.
Objectives: To assess somatic symptoms, subjective 
health complaints and emotional and behavioural 
problems in children and adolescents with type 1 di-
abetes.
Methods: Children and adolescents with type 1 dia-
betes (age 8-18 years) completed the Giessen Sub-
jective Complaints List Questionnaire (GBB-KJ), a 
measure of somatic symptoms and subjective health 
complaints used for assessment in psychosomatic 
medicine, the Strengths and Difficulties Question-
naire (SDQ), and measures of depression and anxi-
ety. Clinical data, outcome parameter HbA1c and the 
prevalence of somatic symptoms, subjective health 
complaints and emotional and behavioural prob-
lems were analysed. The study was approved by the 
ethics committee.
Results:  Overall, 257 children and adolescents with 
type 1 diabetes (median age 13.8 years, median HbA1c 
7.7 %) participated in the study. Out of all, 36% of in-
dividuals had normal SDQ scores (score 0-15), 32% 
had slightly raised SDQ scores (score 16-19), and 32% 
had high SDQ scores (score 20-40), reflecting clini-
cally significant emotional or behavioural problems. 
No significant correlation between HbA1c levels and 
total SDQ scores was present (p=0.38). Overall, 44% 
of females with type 1 diabetes within the age 11-14 
years had above-average (i.e.>75.percentile) somat-
ic symptoms and health complaints, whereas 30% of 
females above the age of 15 years had above-aver-
age (i.e.>75.percentile) somatic symptoms and com-
plaints. In contrast, 47% and 48% of males (age 11-14 

years and above 15 years) with type 1 diabetes had 
above-average (i.e.>75.percentile) somatic symp-
toms and health complaints.
Conclusions: Children and adolescents with type 1 di-
abetes are vulnerable with respect to somatic symp-
toms, subjective health complaints and emotional 
and behavioural problems. Screening for emotional 
and behavioural problems and psychosomatic dis-
orders is advisable in clinical routine care.

P-209    |    High rates of anxiety & Depressive 
symptoms in parents of young children with 
type 1 diabetes during and immediately after the 
COVID-19 pandemic

E. Shaffer1, K. Driscoll1, A. Milkes2, H. O’Donnell3, 
M. Clements4, S. Patton2

1University of Florida, Gainesville, United States, 
2Nemours Children’s Health, Center for Healthcare 
Delivery Science, Jacksonville, United States, 
3Barbara Davis Center, Aurora, United States, 
4Children’s Mercy Hospitals and Clinics, Division of 
Pediatric Endocrinology, Kansas City, United States

Introduction: Parenting very young children with type 
1 diabetes (T1D) can be challenging leaving some 
parents more vulnerable to feelings of anxiety and 
depression. We embarked on a randomized clini-
cal trial (RCT) of a new parent-focused video tele-
health intervention to reduce parent anxiety and de-
pression in 2019; then the world faced a significant 
public health challenge, the novel coronavirus dis-
ease-2019 (COVID-19) pandemic.
Objectives: Our objective is to describe rates of clin-
ically relevant anxiety and depressive symptoms in 
parents of very young children with T1D who enrolled 
in our RCT from 2019-2023.
Methods: From a US sample, we recruited parents of 
children (2-6 years-old) for our RCT. Parents complet-
ed screeners for depressive (Center for Epidemio-
logical Studies Depression Scale- Revised [CESD-R]) 
and anxiety (PROMIS-Anxiety [PROMIS-A]) symp-
toms at baseline, prior to any treatment. We exam-
ined rates of clinically relevant depressive and anxi-
ety symptoms by enrollment year. We also correlated 
parents’ symptoms to child HbA1c.
Results:  Our sample includes n=167 parents-child 
dyads. Child mean age is 4.3+1.2 years, mean time 
since T1D diagnosis is 1.5+1.9 years, and mean child 
HbA1c is 7.6+1.2%. Children are 88% Non-Hispanic 
White and 46% girls. Ninety-two percent of parents 
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self-reported as mother. Table 1 shows rates of clin-
ically relevant parent-reported anxiety and depres-
sive symptoms by study year. Notably, rates of clini-
cally relevant symptoms appear to increase in recent 
years. 
Overall, child HbA1c correlated with parent-reported 
depressive symptoms (r=0.24, p<0.01) but not anxiety 
symptoms (p>0.05).

2020 2021 2022 2023*

Baseline Completed (N) 27 11 96 29

Clinically relevant CESD-R 6 (22%) 4 (36%) 48 
(50%)

15 
(52%)

Clinically relevant PROMIS-A 1 (3.7%) 0 (0%) 5 (5.2%) 11 
(38%)

Note. *Reflect data collected through April 2023

Table 1. Rates of clinically relevant anxiety and 
depressive symptoms among parents by trial year.

Conclusions: Parents of very young children with T1D 
may experience high rates of clinically relevant anx-
iety and depressive symptoms, with rates increasing 
post-pandemic. Parents of very young children with 
T1D may benefit from screening and treatment to 
help reduce anxiety and depressive symptoms.

P-210    |    Impact of moving to a new neighborhood 
and child opportunity index 2.0 (COI) on near term 
hemoglobin A1c (A1c) in youth with type 1 diabetes 
(T1D)

B. Lockee1, C. Vandervelden1, K. Panfil1, E. Tallon1, 
D. Williams2, S. Patton3, S. Mehta4, D. Tilden5, 
C. Schweisberger1, N.-H. Yayah Jones6, 
R. McDonough1, M. Clements1

1Children’s Mercy Kansas City, Endocrinology, 
Kansas City, United States, 2Children’s Mercy Kansas 
City, Kansas City, United States, 3Nemours Children’s 
Health, Jacksonville, United States, 4Joslin Diabetes 
Center, Boston, United States, 5University of 
Kansas Medical Center, Kansas City, United States, 
6Cincinnati Children’s, Endocrinology, Cincinnati, 
United States

Introduction: Life stressors, such as changes in living 
situation, can negatively impact access to diabetes 
care and outcomes for youth with T1D.
Objectives:  The Child Opportunity Index 2.0 (COI) 
measures neighborhood conditions related to child 
health. We investigated the impact of moving to a 

new neighborhood on glycemic control with addi-
tional attention to the impact of moving to a neigh-
borhood defined by lower COI.
Methods: We analyzed electronic health records col-
lected between 2016 and 2022 from a network of 
pediatric diabetes clinics in the Midwest USA. Patient 
addresses were geocoded using Degauss geocod-
ing software. These data were combined with the 
publicly available COI data which assigns each cen-
sus tract (containing ~4,000 people) to one of five 
neighborhood opportunity categories (very low, low, 
moderate, high, or very high) based on how it com-
pares to other census tracts in the metro area. For a 
move to qualify for analysis, it must have been to a 
different census tract. We analyzed youths’ A1c re-
sults at three time points: (1) 30-150 days prior to the 
move, (2) within 30 days following the move, and (3) 
the first follow up visit, 60-180 days after the move.
Results:  We identified 241 moves to a new census 
tract by youth with T1D (13.7 ± 4.0 years old, 58% 
non-Hispanic white, 28% commercial insurance, 
45% female) and their families. Of these, 73 were 
moves to a neighborhood in a lower COI category. 
The mean(±SD) A1c change from pre-move to imme-
diately post-move was –0.09% (±1.09). Mean HbA1c 
change from post-move to follow up was -0.0 9% 
(±0.97). Moving to a lower-COI neighborhood did not 
associate with a significant change in A1c in the im-
mediate or near-term post-move periods.

All 
Moves

Moves to 
Neighborhood 

with Equal 
or Better COI 

Category

Moves to 
Neighborhood 
in Lower COI 

Category

p  
value

Count of Individuals 241 168 73

HbA1c(%) Before 
Move

9.54 ± 
2.10 9.48 ± 2.00 9.68 ± 2.33 > 

0.05

HbA1c(%)  
Post-Move

9.48 ± 
2.01 9.45 ± 2.03 9.55 ± 1.98 > 

0.05

HbA1c(%) Change 
during Move

-0.09 ± 
1.09 -0.08 ± 1.13 -0.13 ± 1.0 > 

0.05

HbA1c(%) Change 
Post-Move to  
Follow Up

-0.09 ± 
-0.97 -0.18 ± 1.02 0.10 ± 0.82 > 

0.05

Conclusions:  Although moving can disrupt the pat-
tern of family life, we did not find an association 
with A1c increases in this study cohort. Future efforts 
should assess the impact of diabetes care team 
continuity and the reasons behind family moves to 
better understand this finding.
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P-211    |    Executive functions and glycometabolic 
control among children and adolescents with type 
1 diabetes in multi-injection therapy and insulin 
pump therapy
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of Padova, Department of Developmental 
Psychology and Socialisation, Padova, Italy, 
3University of Padova, Department of General 
Psychology, Padova, Italy, 4Azienda Ospedaliero-
Universitaria delle Marche, Department of 
Women’s and Children’s Health, Ancona, Italy, 
5Azienda Ospedaliero Universitaria delle Marche, 
Department of Women’s and Children’s Health, 
Ancona, Italy

Introduction: Type 1 diabetes (DT1) has a severe im-
pact on neuropsychological development, with im-
portant implications for onset and maintenance of 
long-term comorbidities. 
In particular, the most affected cognitive domain 
is executive functions (EF) which includes cognitive 
flexibility, working memory and inhibition abilities. 
These functions are crucial for adherence to treat-
ment and glycometabolic control.
Objectives:  To verify potential differences in cog-
nitive flexibility, inhibition and working memory in 
school-age children with insulin pump treatment 
(CSII) and in multiple daily injection therapy (MDI) 
shortly after diagnosis (<3 years).
Methods: 50 children (26F) of school age (7-17 years; 
M=11.76 ± 2.75), 26 in MDI (52%), 24 in CSII (48%) were 
included in this study. The following glycemic metrics 
were collected: TIR%, TAR%, TBR%, HbA1c. 
Computerized tasks were administered to inves-
tigate EF: set-shifting task for cognitive flexibility, 
N-back task for working memory and antisaccade 
task for inhibition (an eye-tracker was used to record 
eye movements).
Results:  Descriptive analyses showed sample 
HbA1c mean 7.04%, CSII TIR mean= 69.7%, MDI TIR 
mean=53.9. 
Regression analyses revealed that youth aged >12 
years on MDI therapy witch have longer reaction 
times in the more difficult condition of set-shifting 
showed lower TIR% (p= 0.003), as well as longer time 
in TAR% (p= 0.010). 

Furthermore, youth aged >12 years in MDI have a 
higher accuracy in the antisaccade task, which in-
vestigates oculomotor inhibition, than their peers in 
CSII (p<.001).
Conclusions:  The present study highlighted the re-
ciprocal relationship between glycometabolic con-
trol and cognitive performance in the domain of 
cognitive flexibility and processing speed, aspects 
that mostly influence the performance of crystallized 
intelligence (QI). 
Furthermore, a high activation of the inhibitory sys-
tem in MDI patients emerged. Confirming these re-
sults on larger series, would further endorse the im-
portance of early metabolic control and the use of 
technology.

P-212    |    Associations between the child 
opportunity index 2.0 (COI) and hemoglobin A1c 
(A1c) during the first year following a diagnosis 
with type 1 diabetes (T1D)

B. Lockee1, E. Tallon1, C. Vandervelden1, K. Panfil1, 
M. Barnes1, D. Williams2, R. McDonough1, 
C. Schweisberger1, D. Maahs3, P. Prahalad3, 
D. Scheinker3, M. Clements1

1Children’s Mercy Kansas City, Endocrinology, 
Kansas City, United States, 2Children’s Mercy Kansas 
City, Kansas City, United States, 3Stanford University, 
Stanford, United States

Introduction:  To provide patient-centered care to 
youth with T1D, clinicians must understand any social 
barriers to health.
Objectives: We examined whether the COI is associ-
ated with A1c at onset and during the first year after 
T1D diagnosis.
Methods: The COI is a measure of neighborhood op-
portunity across three domains: education, health 
and environment, and social and economic. We 
geocoded patient addresses and mapped them to 
census tracts. 
We combined COI data from diversitydatakids.org 
with electronic health record data collected between 
2018 and 2022 from a network of pediatric diabetes 
centers in the Midwest USA. Individuals were cod-
ed as living in a low opportunity area at diagnosis if 
the COI for their census tract was at the 40th per-
centile or lower (LO-COI; ≥41st percentile=HI-COI) for 
the metro area. We applied LOWESS smoothing to 
visualize trends across the population and key sub-
groups.
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Results: We analyzed data for 784 unique individu-
als (age 9.9 ± 4.3, 46% female, 13% Black or multira-
cial [B/MR], 58% commercial insurance) with >2,900 
A1c results. LOWESS curves for those in the LO-COI 
group are higher than those in the HI-COI group at 
nearly all points for each of the cohorts. 
We conducted two-sided t-tests for differences at 
three points for each population (onset, months 6-7, 
and months 12-13). A1c was higher in the LO-COI 
group at months 6-7 [7.9% LO-COI vs. 7.3% HI-COI, 
p<0.01] and months 12-13 [8.3% LO-COI vs. 7.7% HI-
COI, p<0.01] , in those on public insurance at diabetes 
onset [12.3% LO-COI vs. 11.8% HI-COI, p<0.05], and in 
B/MR youth at months 12-13 [10.1% LO-COI vs. 8.7% 
HI-COI, p<0.05].

Conclusions: During the first year after T1D diagno-
sis, mean A1c was higher in youths living in a low op-
portunity neighborhood, as well as in minority youths 
and those on public insurance. COI may help clini-
cians identify individuals at risk for worsening glyce-
mia post-diagnosis and may identify those patients 
and families experiencing unique barriers to care.

P-228    |    What can those with a lived experience 
of type 1 diabetes and disordered eating (T1DE) 
teach us about the development of eating 
disorders in paediatric diabetes care. Early 
observations from prevent T1DE study

A. Pigott1,2, D. Heggs1, K. Gallimore1, A. Prior1, 
A. Shetty2

1Cardiff Metropolitan University, School of Health 
Sciences, Cardiff, United Kingdom, 2Cardiff and 
Vale University Health Board, Children’s Hospital for 
Wales, Cardiff, United Kingdom

Introduction: People living with Type 1 Diabetes (T1D) 
have a lifetime risk of disordered eating behaviours 
(DEB) (Wisting, Skrivarhaug et al. 2018) and increased 
psychological distress, morbidity and mortality (Gib-
bings, Kurdyak et al. 2021). 
Expert opinion and pre-hypothesised understanding 
informs much of our understanding around the cor-
relation between T1D and DEB (Murphy and Pigott 
2021).
Objectives: This research aims to further current un-
derstanding of the development of disordered eat-
ing within paediatric diabetes care
Methods: Participants were recruited via Diabetes UK 
patient groups and the diabetes online community 
(@preventT1DE). Expressions of interest and eligibil-
ity screening were completed via online registration. 
Participants who met T1DE diagnostic criteria in the 
past 2 years were signposted to their medical team 
and eating disorder charities. 
Eligible participants were invited to take part in 
semi-structured interviews to understand more 
about the development of DEB in T1D. This retro-
spectively explored their diabetes journey, DEB jour-
ney, home life and friendships during childhood. 
Each interview was transcribed with initial field notes 
which were utilised to develop these early observa-
tions before further thematic analysis. Cardiff Metro-
politan University Ethics was granted. Approval was 
received from Diabetes UK research team. This re-
search is funded by RCBC Wales.

Eligibility criteria Exclusion 

Type 1 Diabetes
Meets proposed Type 1 Diabetes 
and Disordered Eating (T1DE) in 
past 2 years (Chapman, Partridge 

et al., 2022)

Received care from a paediatric dia-
betes team in the United Kingdom
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Results:  Early observations and field notes before 
analysis were considered after 7 interviews. DEB 
varied significantly amongst participants. All partic-
ipants had overweight in childhood. 5/7 reported Di-
abetic Keto Acidosis (DKA) during their DEB journey. 
Early emerging themes of trauma, health care pro-
fessional (HCP) weight stigma and childhood obesity 
were noted.
Conclusions:  The voice of people with a lived ex-
perience of T1DE is fundamental to understanding. 
These early themes of trauma, obesity and HCP 
weight stigma may emerge in analysis. This requires 
coding and in-depth analysis before further conclu-
sions can be made

P-230    |    ‘Swimming with the T1DE’ - using the 
arts within health to raise awareness of type 1 
diabetes and disordered eating (T1DE)

R. Humphreys1, K. Stiller2

1All Wales Diabetes Implementation Group, 
Diabetes, Cardiff, United Kingdom, 2Breathe 
Creative, Cardiff, United Kingdom

Introduction:  In 2021 adults from Wales with a lived 
experience of T1DE were invited to take part in an 
arts-based project to raise awareness of the com-
plexity of T1DE. Funded by the All Wales Diabetes 
Implementation Group, Breathe Creative, an arts-
based company from Wales who focus on the use 
of art to positively impact on physical and mental 
health and wellbeing, led virtual workshops to ex-
plore the risks, issues and links of T1DE, resulting in a 
powerful animation.
Objectives: To raise awareness of T1DE amongst the 
diabetes community and healthcare professionals in 
order to increase understanding and promote better 
co-ordination of care amongst diabetes and mental 
health/eating disorder services.
Methods:  Over ten weeks, four participants (3 fe-
males, 1 male) shared their experiences of T1DE 
through reflection, creative writing, and art. Katja 
Stiller, Therapeutic Arts Facilitator and Counsellor, 
led the sessions with the support of Rachael Hum-
phreys, AWDIG Steering Group member for T1DE 
and Paediatric Diabetes Specialist Nurse. 
Using Mindfulness and Emotional Freedom Therapy 
to create a safe and relaxing space, the four partic-
ipants were able to honestly and safely reflect on 
their experiences in a creative way. Creative tasks 
focused on their diagnosis, their relationship with 

diabetes, the significance of numbers and control 
when trying to manage their diabetes (for example 
glucose readings, targets, HbA1c, counting carbo-
hydrates), and their hope for courageous conversa-
tions and co-ordinated care from healthcare profes-
sionals in identifying T1DE.
Results:  Jane Hubbard, BAFTA award winning Ani-
mator, used the creative work to produce the script 
and style of the animation. With input from the par-
ticipants throughout the animation process, the end 
result is a powerful insight into what it is like to live 
with Type 1 Diabetes and the difficulties that can 
arise with their relationship with food, leading to 
T1DE. The animation can be viewed here: 
www.youtube.com/watch?v=0McVei11Er8&t=3s
Conclusions: The underlying message is that health-
care professionals need to recognise that T1DE is a 
significant risk and that courageous conversations 
need to take place in order to identify patients who 
are experiencing T1DE so that appropriate care and 
treatment can be provided. By working closely with 
mental health and eating disorder teams, healthcare 
professionals within diabetes care can identify pa-
tients at risk, screen appropriately, liaise with, and 
refer to, the right professionals for treatment.

P-241    |    Diabetes patient and family focus group 
program: a new initiative to incorporate the voice 
of the consumer!

T. Barnard-Kirk1, M.J. Okafor1, A. Thompson1, 
D. Buckingham1, J. Indyk2, M. Abdel-Hadi3, A. Clark1, 
M. Kamboj2

1Nationwide Children’s Hospital, Pediatrics, 
Columbus, United States, 2Nationwide Children’s 
Hospital at The Ohio State University, Pediatrics, 
Columbus, United States, 3Nationwide Children’s 
Hospital, QIS, Columbus, United States

Introduction: Diabetes mellitus (DM) is a challenging 
chronic medical condition requiring active participa-
tion of patient/families in self-care and this is key to 
optimal DM care and to address social determinants 
of health.
Objectives:  Initiation of family-centered groups for 
DM patients, focused on sharing perspectives to im-
prove diabetes management.
Methods:  Diabetes team members meet with pa-
tients/families 2-3 times annually over dinner. Eight 
focus group sessions have been conducted since 
the launch in 2019. Agenda items are preplanned. 

https://www.youtube.com/watch?v=0McVei11Er8&t=3s
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Topics that have been discussed thus far include 
but not limited to: diabetes daily management, sick 
day management, DM technologies, school diabetes 
resources, medical handicap/insurance, and strat-
egies and resources for coping with DM, insurance, 
foods over holidays, and optimal use of diabetes 
technologies. 
Our groups encompass diversity in age, gender, eth-
nicity, race, socio-economic backgrounds, allowing 
for families to correlate their experiences with other 
families.

Results: Participation in these sessions has demon-
strated encouragement in a desire of patients/ fam-
ilies to increase their technology usage, improve 
emotional support, develop coping mechanisms, 
decrease difficulty with social determinants of 
health, and improved health literacy. In addition, this 
has allowed the DM team to identify areas for prac-
tice change. 
Some of the feedback testimonials include: “I do not 
feel alone”, “Great to feel our feedback matters”, “We 
are all on different paths but still some similarity”.
Conclusions:  The sentiments expressed showcase 
what a difference inclusion of families in these ses-
sions can make in their lives. We plan to continue to 
augment these sessions further to every 3 months 
and to extend to a greater number of families per 
session. 
This concept of inclusion of patients and families 
in care of patients may also be beneficial in other 
chronic medical conditions.

P-249    |    Observing, ‘doing’ and ‘making’ gender 
in paediatric type 1 diabetes care, at home and in 
the clinic: multiple-stakeholder perspectives

M. de Wit1, Y. Liu2, G. Nefs3, P. Verdonk2, C. Dedding2

1Amsterdam UMC, Medical Psychology, Amsterdam, 
Netherlands, 2Amsterdam UMC, Ethics, Law 
& Humanities, Amsterdam, Netherlands, 
3Radboudumc, Medical Psychology, Nijmegen, 
Netherlands

Introduction:  In diabetes care, increased emphasis 
is put on person-centred care in order to align with 
the individual needs and circumstances of youth 
with diabetes. Among other factors, sex and gender 
constitute inherent dimensions of a person with dia-
betes’ identity. These sex and gender differences are 
apparent in diabetes health and medicine and could 
have a potential impact on care.
Objectives: To investigate the perspectives of Dutch 
care professionals, parents and persons living with 
type 1 diabetes on gender dynamics in paediatric 
type 1 diabetes care.
Methods:  15 Semi-structured interviews were held 
with care professionals, supplemented by two focus 
groups with parents of children with diabetes (n=12 
parents) and three semi-structured interviews with 
two experts by experience and a mother. 
Two respondent validation interviews were conduct-
ed, one with two care professionals and one with an 
expert by experience. 
Participant observations were conducted at three 
clinics, a diabetes sports day, weekend for young 
people and their families, and a high-school. An in-
ductive framework analysis was done, informed by 
relational theory on gender.
Results: Care professionals ‘did’ and ‘made’ gender 
differences together with young people, manifest-
ing as communicative difficulties, in particular be-
tween female care professionals and young boys. 
Boys were considered less skilled in articulating their 
needs compared to girls. At home, care profession-
als and parents observed, ‘did’ and ‘made’ gender 
differences by perpetuating gendered divisions of 
labour. 
As traditional caretakers, mothers risk focusing ex-
cessively on the diabetes of their child whilst fathers 
remained more at a distance.
Conclusions:  Gender patterns have negative impli-
cations on those involved in paediatric type 1 diabe-
tes. Leaving tacit, the gendered communicative is-
sues across child-parent and child-care professional 
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dyads can sustain invisible friction in a care system 
that normatively expects verbal participation and 
increased self-management. 
Findings may encourage care professionals and par-
ents to engage with the potential impact of gender 
dynamics on diabetes practices. Incorporating these 
dynamics as conversational tools would contribute 
to improving type 1 diabetes care for young people.

P-252    |    Attachment in close relationships and 
glycemic outcomes in children with type 1 diabetes

S. Klemenčič1, J.K. Lipovšek2, A. Turin2,3, K. Dovč1,3, 
N. Bratina1,3, K. Trebušak Podkrajšek4,3, 
B. Repič Lampret4, B. Jenko Bizjan4,3, T. Battelino1,3, 
M. Drobnič Radobuljac2,3

1University Children’s Hospital, University Medical 
Centre Ljubljana, Ljubljana, Slovenia, Department 
for Endocrinology, Diabetes and Metabolic 
Disease, Ljubljana, Slovenia, 2University Psychiatric 
Hospital Ljubljana, Centre for Mental Health, 
Ljubljana, Slovenia, 3University of Ljubljana, 
Faculty of Medicine, Ljubljana, Slovenia, 
4University Children’s Hospital, University Medical 
Centre Ljubljana, Ljubljana, Slovenia, Clinical 
Institute of Special Laboratory Diagnostics, 
Ljubljana, Slovenia

Introduction: Psychological stress can contribute to 
diabetes control through physiological mechanisms 
or by poorer adherence to diabetes treatment. Child 
– parent attachment can have a decisive influence 
on the regulation of individual’s stress response. 
Child’s morning cortisol level may be another indica-
tor of psychological stress.
Objectives:  The aim of our study was to evaluate 
how child’s psychological features, reflecting in 
child’s or parents’ attachment patterns and child’s 
morning cortisol levels influence glycemic outcomes 
measured with average HbA1c and HbA1c variability 
over 4 years, moreover to time in range (TIR).
Methods: 101 children with type 1 diabetes (T1D) and 
one of their parents/carers were assessed at base-
line for children’s attachment (Child Attachment In-
terview; CAI) and parents’ attachment (Relationship 
Structures Questionnaire; ECR-RS). Morning saliva 
cortisol samples were taken before interviewing chil-
dren. HbA1c was measured on regular three-monthly 
visits during a four-year follow-up and data for TIR 
was exported form blood glucose measuring devic-
es. 

Multivariate linear regression models were built to 
determine independent predictors of glycemic out-
comes.
Results: More girls than boys were securely attached 
to their mothers. Results of regression models show 
that securely attached girls (CAI) had higher average 
HbA1c than insecurely attached girls (B = -0.64, p = 
0.03). In boys, the more insecure parent attachment 
style (ECR-RS), the poorer the child’s glycemic out-
come - higher average Hb1Ac (B = 0.51, p = 0.005), 
higher HbA1c variability (B = 0.017, p = 0.011) and low-
er TIR (B = -8.543, p = 0.002).
Conclusions:  Our findings suggest that attachment 
in close relationships is associated with glycemic 
outcomes in children with T1D with important differ-
ences between sexes. Sex specific approach should 
be considered in management of children with poor-
er glycemic outcomes.

P-278    |    Quality of life in children with type 1 
diabetes

R. Markosyan1, E. Aghajanova1, L. Navasardyan1, 
G. Bayburdyan1, L. Qalantaryan1, S. Hakobyan1

1Yerevan State Medical University, Endocrinology, 
Yerevan, Armenia

Introduction: Diabetes paces a burden on family life 
and daily routine that can be reduced by the prop-
er disease management program. The outcomes of 
diabetes may be largely determined by the patient 
and caregiver behavior.
Objectives:  To evaluate of children from 8-18 y/o 
with T1DM, to compare perceived by their parents, to 
understand gender and other factors influence and 
disease management.
Methods:  We conducted prospective non-random-
ized cross-sectional study. Children with T1DM were 
identified from pediatric endocrinology department. 
The age of child at the moment of questionnaire ad-
ministration had to be from 8-18 years old. For the 
study we used the validated adapted PedsQL Pedi-
atric Quality of Life Inventory 3.0 Diabetes Module of 
child.
Results:  A total of 236 children with T1DM and their 
primary caregivers participated in this study in-
cluding 45% girls and 55% boys. Parents were ei-
ther uneducated 63.64% or had secondary school 
education 36.36%. In most of the cases insulin was 
injected by child 63.64%. There was statistically sig-
nificant difference in mean HbA1C levels by gender: 9 
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(±1.78) for girls and 7.93 (±1.0) (p<0.001). Children with 
uneducated primary caregiver hadn’t been on diet 
compared to children whose mother had secondary 
school education (p value 0.0138). 
In the results of Paired t-test of HRQOL scores re-
ceived from children and their mothers for the same 
question we found statistically significant difference 
between the score means for 15 items, where prima-
ry caregivers mostly underestimated HRQOL relat-
ed to their child’s disease. They only overestimated 
problems associated with finger pricking and insulin 
shots, whereas children don’t find it to be hard.
Conclusions: In group of T1DM children girls seem to 
be more sensitive towards pain and difficulties as-
sociated with the disease, boys experienced more 
difficulties related to treatment compliance and par-
ents’ involvement. Primary caregivers mostly under-
estimated the child’s PedsQL .

P-282    |    Quality of life in youth with type 1 
diabetes and Celiac disease

K. Feigenbaum1,1, S. Meighan1, R. Suresh1, A. Singh1,2, 
L. Fahey1,2, B. Marks1,2

1The Children’s Hospital of Philadelphia, 
Philadelphia, United States, 2University of 
Pennsylvania Perelman School of Medicine, 
Philadelphia, United States

Introduction:  Parents of children diagnosed with 
type 1 diabetes (T1D) at a younger age report great-
er psychological challenges in managing and cop-
ing with T1D. Little is known about the mental health 
impact of parents of children diagnosed with celiac 
disease (CD) and T1D.
Objectives:  We evaluated health-related quality of 
life (HRQOL) in youth with a dual diagnosis of CD 
and T1D according to age at diagnosis to determine 
whether age impacts parental quality of life or men-
tal health.
Methods:  Parents of youth ages 2-19 with CD and 
T1D followed at a large pediatric tertiary care center 
were eligible to participate. Demographic, clinical, 
and laboratory data were collected via chart review, 
insulin pump, and continuous glucose monitoring 
software. The Celiac Disease Quality of Life ques-
tionnaire (CDQL), Type 1 Diabetes and Life (T1DAL), 
and a 10-item, Likert scale tool were used to assess 
HRQOL. Data were collected and managed using 
the Research Electronic Data Capture (REDCap) da-
tabase. T-tests were used to compare outcomes.

Results: Of 137 eligible parents, 43 responded (31.4%) 
and 21 (15.3%) completed all survey measures. Other 
than expected differences in child age, other demo-
graphic characteristics did not differ between the 
two groups (48% female youth, 86% female parent, 
90% diagnosed with T1D before CD, T1D duration 
4.9±3.2 years, 95% insulin pump users, 100% CGM 
users). T1DAL (55± 19 vs 45± 12, p=0.17) and CDQL 
(29± 6 vs 29 ± 5, p=0.69) scores did not differ between 
the groups. 
Parents of youth diagnosed before 6 years of age 
reported a greater impact of CD on their own mental 
health (6.9±1.7 vs 4.3±2.6, p=0.01) and this approached 
significance for T1D (8.2±1.9 vs 6.4±2.3, p=0.06).
Conclusions: Parents of children diagnosed with CD 
and T1D at a younger age reported a greater impact 
of CD on their own mental health than parents of 
youth who were older at diagnosis. These results in-
dicate the need for additional mental health support 
for families of young children with both CD and T1D.

P-300    |    The “losvast” (“loose tight”) parent 
training in pediatric type 1 diabetes - what works 
for whom and under what circumstances

M. Jansen1,2,3, P. Voorhoeve4,3, L. Wiltink5,6,3, 
N. Boerboom5,3, J. Prins2, G. Nefs7,8,2

1Canisius-Wilhelmina Hospital, Department of 
Research Support Office, Nijmegen, Netherlands, 
2Radboud University Medical Center, Department 
of Medical Psychology, Nijmegen, Netherlands, 
3Vivendia, Nijmegen, Netherlands, 4Canisius-
Wilhelmina Hospital, Department of Paediatric 
Endocrinology, Nijmegen, Netherlands, 5Canisius-
Wilhelmina Hospital, Department of Medical 
Psychology, Nijmegen, Netherlands, 6De Kleine 
Berg, Nijmegen, Netherlands, 7Diabeter, Center 
for type 1 diabetes care and research, Rotterdam, 
Netherlands, 8Tilburg University, CoRPS - Center of 
Research On Psychological Disorders and Somatic 
Diseases, Department of Medical and Clinical 
Psychology, Tilburg, Netherlands

Introduction:  The “LosVast” (“Loose Tight”) parent 
training aims to guide parents of children with type 1 
diabetes (T1D) towards more positive child coaching. 
It was developed practice based, with broad, nation-
wide clinical uptake and adoption in guidelines. Prior 
to outcome evaluation, we first need to make explic-
it how and why the program is assumed to work, for 
whom and under what circumstances.
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Objectives:  To propose a model, based on current 
knowledge and experience, of: 
1.  What contexts play a role, and; 
2. What mechanisms should be triggered to enhance 
positive parenting behaviour.
Methods: Qualitative analysis of: 
A.  Interviews with program developers and facilita-
tors, 
B.  Parent training literature, and; 
C. The course manual.
Results: Figure 1 depicts the proposed model. Many 
contexts play a role in how content and delivery of 
LosVast is experienced. These can be grouped into 
four broad categories of parent, child, group and 
facilitator characteristics. Jointly, the program and 
contexts trigger several mechanisms of increased 
awareness, knowledge, skills, self-compassion, 
self-efficacy, motivation, reflection, empathy with 
their child and a sense of group coherence among 
participants. Activation of (some of) these mecha-
nisms is necessary to change parenting behavior. As 
an illustration of a mismatch between context and 
program: parents from other cultural backgrounds 
may value respect over positive reinforcement. As a 
consequence, reflection on parenting and motiva-
tion to change parenting behavior are less activated, 
as is sense of group coherence. This then negatively 
affects intended outcomes.

Figure 1.

Conclusions: Changes in parenting behavior are not 
the result of mere delivery of the LosVast program, 
but are susceptible to a complex interplay between 
contexts and mechanisms. Clarifying these relations 
guides further evaluation and adaptation of the 
training in real-world settings, leading to a more tai-
lored approach.

P-336    |    Improvements in psychological and 
diabetes self-care outcomes for children and 
adolescents attending diabetes camps, Auckland, 
New Zealand, 2023

R. Sigley1, A. Boggiss2, B. Albert3, D.Y. Han1, 
C. Jefferies1,3

1Starship Children’s Health Te Whatu Ora, 
Paediatric Endocrinology, Auckland, New Zealand, 
2University of Auckland, Psychological Medicine, 
Auckland, New Zealand, 3University of Auckland, 
Liggins Institute, Auckland, New Zealand

Introduction:  Diabetes camps have been deemed 
an important part of diabetes care: providing edu-
cation, support, and a greater sense of what is now 
termed ‘common humanity’ for the children and fam-
ilies attending. In Aotearoa New Zealand, Diabetes 
New Zealand have been running camps for 40 years, 
however the impact on camp and psychological out-
comes has not been studied.
Objectives: We aimed to examine psychological and 
glycaemic outcomes in children attending the 2023 
summer camp.
Methods:  An observational study for children (9-14 
years) attending Auckland diabetes camp 2023 ex-
amining pre/post differences in glycemic control, 
self-care behaviours, self-compassion, distress, 
quality of life, and self-efficacy assessed at base-
line, 1-week, and then 3 and 6 months. Parental mea-
sures included distress and burden, self-efficacy, 
and quality of life.
Results:  27 children with T1D and a key caregiver 
(87%) participated in the study. mean age 11 (1.3)* yrs, 
44% female and diabetes duration of 4.8 yrs (3.6). 
Data on baseline, 1-week showed: 
Children 8-12 yrs demonstrated less feelings of iso-
lation (p=0.0140). 
Adolescents 13-14 yrs demonstrated more signifi-
cant improvements in psychological outcomes; im-
proved diabetes related burden (p= 0.0263), self-ef-
ficacy (p=0.0086), self–care (p=0.0320), and less 
feelings of being overwhelmed by their emotions 
(p=0.0417). 
Parent perceptions of children’s psychological well-
being demonstrated improved diabetes related bur-
den (p=0.0230) and self-efficacy (p=0.0207), how-
ever lower quality of life for children 1 week following 
camp (p=0.0057) especially in the treatment ad-
herence (p= 0.0162) and worry (p=0.0100) domains. 
3-month data under analysis. 
*Mean ±SD



ISPAD 2023 ABSTRACTS 287

Conclusions: Children attending camp demonstrat-
ed improved short term psychological outcomes fol-
lowing camp. Results will offer insight into the impact 
of diabetes camps and guide future adaptions.

P-357    |    Turning the tide of ‘T1DE’ (type 1 diabetes 
& eating disorders)

O. Kazeem1

1Cambridge University Hospitals NHS Foundation 
Trust, Paediatrics, Cambridge, United Kingdom

Introduction:  Although eating disorders in children 
and young people (CYP) with type 1 diabetes mellitus 
(T1DM) are associated with increased morbidity and 
mortality, they are often under-recognised in prac-
tice. 
A thorough understanding of the range of issues af-
fecting CYP with T1DM is critical to establishing the 
diagnosis, management, and good outcomes.
Objectives:  To review the literature on disordered 
eating and diagnosed eating disorders in CYP with 
T1DM.
Methods:  A review of the literature on disordered 
eating and diagnosed eating disorder in CYP with 
T1DM.
Results: The review shows that in addition to the bur-
den of chronic disease, other factors that are related 
to diabetes such as dietary intake precision and in-
sulin omission or restriction, contribute to disordered 
eating behaviours and clinical eating disorders in 
CYP with T1DM.
The warning signs of eating disorders in CYP with di-
abetes include weight loss and poor glycaemic con-
trol, among other things.
Early treatment outcome studies for disordered eat-
ing in T1DM were limited by small size, lack of com-
parison groups, and high drop-out rates.
However recent research including:
•	 Safe Management of People with T1DM and Eat-

ing Disorder Study (STEADY) – Cognitive Be-
havioural treatment specifically for Disordered 
Eating in T1DM

•	 Eating disorder prevention manual (Body project) 
tailored for TIDM.

•	 A small pilot study of iACT (Acceptance and Com-
mitment Therapy Tailored for T1DM) have shown 
promise.

Conclusions: The results identify promising manage-
ment strategies for disordered eating behaviours 
and clinical eating disorders in CYP with T1DM. None-

theless, a high index of suspicion for early recogni-
tion and adequate management through shared 
care is paramount.

P-369    |    Racial and ethnic disparities in 
symptoms of anxiety, depression, and eating 
disorders in adolescents with T1D

B. Tanner1, E. Shaffer2, P. Trojanowski1, K. Driscoll2, 
H. O’Donnell1

1University of Colorado Anschutz Medical Campus, 
Barbara Davis Center, Aurora, United States, 
2University of Florida, Department of Clinical and 
Health Psychology, Gainesville, United States

Introduction: Youth of color with type 1 diabetes (T1D) 
have worse health outcomes compared to non-His-
panic White children.
Objectives:  This study examined racial and ethnic 
differences in symptoms of generalized anxiety, de-
pression, and disordered eating in adolescents with 
T1D.
Methods:  N=343 adolescents (Mage=13.9+2.1yrs.; 
MA1C=8.1+1.8%; 71.6% non-Hispanic White; 15.3% His-
panic or Latinx; 50.5% female) completed the Gen-
eral Anxiety Disorder-7 (GAD-7) and Patient Health 
Questionnaire-8 (PHQ-8); scores >10 are elevated), 
and the Diabetes Eating Problems Survey-Revised 
(DEPS-R scores >20 elevated).
Results:  Youth of color had a higher percentage of 
elevated scores on the PHQ-8 and DEPS-R com-
pared to non-Hispanic White youth (PHQ-8: 𝜒2=11.9, 
p<0.005; DEPS-R: 𝜒2=10.3, p<0.05). Overall, 22.7% 
of adolescents reported GAD-7 scores ≥10, 21.2% 
reported PHQ-8 scores ≥10, and 20.7% reported 
DEPS-R scores >20.
Rates of elevation on Questionnaires:

Black or African 
American 

Multi-
racial 

Hispanic/
Latinx of any 

race 

non-
Hispanic 

White 

GAD-7 23.1% 34.6% 32.2% 15.5% 

PHQ-8 22.2% 38.2% 24.7% 17.6% 

DEPS-R 31.3% 31.3% 29.0% 16.8%

Conclusions:  Adolescents with T1D from racial and 
ethnic minority backgrounds experience higher 
rates of elevated scores on anxiety, depression, and 
disordered eating screening measures compared to 
non-Hispanic White adolescents. 
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An important first step to reducing racial and ethnic 
disparities is appropriately identifying adolescents 
in need of psychological treatment through routine 
psychosocial screening at clinic appointments.

P-370    |    Youth are anxious when they learn they 
are at risk for T1D

H. O’Donnell1, F. Dong1, S. Johnson2, 
C. Geno Rasmussen1, B. Frohnert1, A. Steck1, 
K. Bautista1, F. Sepulveda1, M. Rewers1, K. Simmons1

1Barbara Davis Center for Diabetes University of 
Colorado, Aurora, United States, 2Florida State 
University, Tallahassee, United States

Introduction: Several studies have documented the 
psychological experience of caregivers participat-
ing in screening and monitoring programs with their 
children– caregiver anxiety about their child devel-
oping T1D, risk perception accuracy and actions tak-
en to prevent T1D. However, there is a paucity of data 
on the psychological experience of children partici-
pating in such studies.
Objectives:  The objective of this abstract is to de-
scribe anxiety about developing T1D in a sample of 
youth from the general population with >1 positive is-
let autoantibody.
Methods: The Autoimmunity Screening in Kids (ASK) 
study screens for IA in general population youth re-
siding in Colorado, USA. Youth positive for >1 IA are 
invited to enroll in a follow-up monitoring study to 
prevent diabetic ketoacidosis at onset of clinical T1D 
and facilitate enrollment into prevention trials. This 
study included 125 youth ages 10-15 years (56% fe-
male; 8.8% with a family history of T1D) with positive 
screening results who confirmed IA+ at a separate 
visit. Nearly half (49.6%) were positive for a single IA, 
24.8% were positive for a single IA by two methods, 
and 25.6% were positive for multiple IA. 
Study participants completed a version of the child 
state anxiety inventory (SAI-CH-6) adapted to spe-
cifically assess anxiety about developing T1D in 
youth at their first visit following learning they are 
confirmed to be IA+. Scores > 1 SD above the mean 
of the normative data (i.e., >36) are indicative of high 
anxiety.
Results: Based on normative data, we would expect 
16% of youth to have high anxiety scores. The major-
ity of youth reported high anxiety about developing 
T1D. Depending on age, 45%-77% of youth had an 
elevated SAI-CH-6 score.

Age 10  
(n = 27)

11  
(n = 23)

12  
(n = 23)

13  
(n = 20)

14  
(n = 20)

15  
(n = 12)

Mean 
(SD)

41.4  
(7.5)

37.7  
(9.1)

37.7  
(7.4)

37.1  
(4.9)

37.8  
(7.0)

39.3  
(5.6)

% >36 77.8% 60.9% 56.5% 45.0% 60.0% 75.0%

Table 1. Mean anxiety about T1D and percent 
elevated by age

Conclusions: High anxiety about developing T1D is a 
common reaction for youth found to be IA+ through 
general population screening. Screening programs 
must be prepared to adequately address anxiety 
created by IA screening.

P-388    |    Who returns for confirmation after 
initial positive islet autoantibody results?

H. O’Donnell1, F. Dong1, S. Johnson2, 
C. Geno Rasmussen1, B. Frohnert1, A. Steck1, 
K. Bautista1, F. Sepulveda1, M. Rewers1, K. Simmons1

1Barbara Davis Center for Diabetes University of 
Colorado, Aurora, United States, 2Florida State 
University, Tallahassee, United States

Introduction: The benefits of screening for islet au-
toantibodies (IA) include DKA prevention and access 
to therapies that may delay disease onset, but these 
can never be fully realized unless screening results 
are confirmed and high-risk people actively engage 
in follow-up visits.
Objectives:  We attempted to identify factors pre-
dicting completion of the confirmation test after ini-
tial IA+ screening.
Methods: The Autoimmunity Screening in Kids study 
screens youth in Colorado for IA in multiple locations 
across the community. If a child screens positive for 
>1 IA, the study team requests the family complete 
a confirmation visit with venipuncture to obtain se-
rum. Multiple logistic regression was used to exam-
ine factors associated with completing a confirma-
tion visit.
Results:  N=730 of 991 (74%) of participants who 
screened positive for IA returned for confirmation. 
Child sex and first-degree relative status were not 
significant. Youth with higher risk IA screening results 
(i.e., single by two methods or multiple) were more 
likely to complete a confirmation visit than youth with 
a single IA by one method. Younger children (<13 yrs) 
were more likely to complete confirmation compared 
to adolescents 13-18 yrs. 
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Hispanic youth were just as likely to return for confir-
mation as Non-Hispanic White youth but youth from 
other racial and ethnic backgrounds were less likely 
to complete a confirmation visit than Non-Hispanic 
White youth.

Effect OR 95% Wald 
confidence 

limits

Pr>  
ChiSq

% Return  
for 

Confirmation

Child Age  
(Ref=Adolescent 13-18 yrs)

75%

Child <13 yrs 1.61 1.16-2.25 0.005 69%

Initial Autoantibody 
Screening Results  
(Ref= Single IA+ by One 
Method)

69%

Single IA+ by Two Methods 2.14 1.40-3.28 0.0005 81%

Multiple IA+ 2.97 1.79-4.92 <0.0001 87%

Child Race/Ethnicity 
(Ref=Non-Hispanic White)

79%

Hispanic 0.91 0.64-1.28 0.58 74%

All other 0.37 0.27-0.59 <0.0001 57%

Table 1. Factors associated with returning for 
confirmation after positive IA screening.

Conclusions:  The study team’s knowledge about 
high-risk IA screening results (i.e., single by two meth-
ods or multiple) may influence messaging with these 
participants that results in increased rates of com-
pleted confirmation visits. 
Caregivers of adolescents may have more trouble 
getting adolescents to return for confirmation giv-
en their age and increased autonomy compared to 
younger children. Barriers to completing confirma-
tion visits for racial and ethnic minorities must be 
assessed to ensure equal access to screening for IA 
and pre-symptomatic T1D treatments. 

P-390    |    Higher prevalence of mental health 
impairment in youth with diabetes and association 
of higher HbA1c with physical complaints

M. Eilers1, K. Heldt1, S. Maeder1, B. Quecke1, 
J. Rohayem1, D. l’Allemand1

1Ostschweizer Kinderspital, Ped. Endocrinology and 
Diabetology, St. Gallen, Switzerland

Introduction:  An increased prevalence of mental 
health impairments has been reported for adoles-
cents with type 1 diabetes (T1D). Although psychoso-

cial factors bear the potential to have a detrimental 
impact on glycemic control, health professionals are 
insufficiently trained to recognize and accommo-
date problems in this field.
Objectives:  We aimed to determine the prevalence 
and the type of mental health impairment in adoles-
cents in our outpatient diabetes clinic and to assess 
the relationship between mental health problems 
and glycemic control.
Methods:  YSR11-18R assesses the scales: anxious/
depressive, regressive/depressive, physical com-
plaints, social problems, thinking, and repetitive 
problems, attention problems, rule-breaking and ag-
gressive behaviour and measures socially desirable 
behaviours. 
Student’s t tests were used to compare the results in 
two groups, patients with good (HbA1c < 7.7%), and 
less good glycemic control (HbA1c > 7.7%).
Results:  In 29 adolescent patients (15 girls, 14 boys), 
aged 14.9 years (range: 13-18), median HbA1c was 
7.8% (range 6.1-14.3%). In 3 questionnaires manifest 
psychiatric comorbidities were detected, while 3 
showed less severe psychopathologies, thus 10 per-
cent of YSR tests in our cohort were abnormal. 
The individual problem scales showed that highest 
T-values (means ± SD) were achieved in the fields 
regressive/depressive (T 55.7 ± 9), anxious/depres-
sive (T 55.79 ± 9) and attention problems (T 55.6 ± 
6.4). HbA1c < 7.7% was associated with significantly 
less (p = 0.03) physical complaints; adolescents with 
HbA1c > 7.7 had a tendency towards rule-breaking 
behaviour (p=0.08). 
High scores were obtained in the socially desirable 
responses (Highest score 2, mean 1.53 ± 0.30 SD). 
Good glycaemic management was associated with 
fewer physical complaints, while adolescents with 
impaired glycemic control showed a tendency to-
wards rule-breaking behaviour.
Conclusions:  There is an increased prevalence of 
psychosocial impairment in T1D adolescents but 
poor glycemic control is mainly associated with 
physical complaints. YSR testing allows for detection 
of psychologic problems in adolescents with T1D 
and thus could allow for targeted interventions.
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P-392    |    Improving provider-patient 
relationships in treatment of young adult type 1 
diabetes: a digital survey in the United States

C. Diaz1, A. Ong2, C. Chen3

1University of California at Davis, Global Disease 
Biology, Davis, United States, 2University of 
Miami/Jackson Memorial Health, Internal 
Medicine-Pediatrics, Miami, United States, 3Emory 
and Henry College, Physician Assistant Studies, 
Emory, United States

Introduction:  Type 1 diabetes mellitus (T1D) is a 
chronic illness that requires constant monitoring and 
management of blood glucose levels. Young adults 
with T1D face unique challenges as they age through 
transitional periods and milestones, requiring them 
to adapt their medical management to novel envi-
ronments such as the workforce. 
Evidence has shown that a trusting relationship with 
a diabetes care provider can be crucial in meeting 
T1D goals and developing resilience to life changes.
Objectives: This study focuses specifically on young 
adults aged 18-25 living with T1D in the United States 
and aims to identify strengths and areas of improve-
ment for provider-patient relationships within young 
adult T1D care.
Methods: An online 15-question Qualtrics survey was 
distributed across social media over one month. Re-
sponses to the survey, including an adaptation of the 
Health Care Climate Questionnaire (HCCQ; Williams 
et al., 1996) were studied using descriptive, inferen-
tial, and causal statistical analysis.
Results:  Higher measurements of provider-patient 
trust were associated with improvements in A1C and 
self-perceived improvements in diabetes control, 
whereas lower measurements of trust were associ-
ated with higher A1Cs and worsened diabetes-relat-
ed stress. 81% of patients who identified as black, in-
digenous, and people of color (BIPOC) did not have a 
provider who shared the same background as them, 
and this group was more likely to see no change or 
worsening in their diabetes-related stress. 
Additionally, diabetes-specific stressors and di-
abetes burnout was the most selected topic that 
participants wanted their provider to address more 
often.
Conclusions:  Strong provider-patient relationships 
that facilitate trust and connection were related to 
lower HbA1C, improved diabetes control, and im-
proved diabetes-related stress. More BIPOC can be 
incorporated into future studies to better understand 

the unique challenges of this young adult population 
and the role providers can play in promoting health 
equity in the treatment of T1D.

P-397    |    Sexual knowledge and contraceptive 
use in adolescents with type 1 diabetes in 
comparison with their healthy peers

K. Karavanaki1, B. Kandyla1, A. Tsitsika2, C. Tzavara2, 
A. Soldatou1, S.E. Karanasios1, L. Kossiva1

1National and Kapodistrian University of Athens 
School of Medicine, Diabetes Unit, Second 
University Department of Pediatrics, “P. & A. 
Kyriakou” Children’s Hospital, Athens, Greece, 
2National and Kapodistrian University of Athens 
School of Medicine, Adolescent Health Unit 
(A.H.U), Second University Department of 
Pediatrics, “P. & A. Kyriakou” Children’s Hospital, 
Athens, Greece

Introduction: Adolescents with type 1 diabetes mel-
litus (T1D) may differ from their healthy peers in re-
spect to sexually transmitted diseases (STDs) knowl-
edge and contraceptive use.
Objectives: We aimed to explore sexual knowledge 
and contraceptive use and associated factors in T1D 
adolescents compared to healthy peers.
Methods:  Fifty- eight T1D adolescents (mean±SD 
age 16.3±2.0 years, disease duration 6.7±3.5 years, 
HbA1c:8.0±1.3%) were compared to 116 healthy con-
trols (matching 1:2 for school and gender). Anony-
mous questionnaires were used to evaluate sexual 
knowledge and contraceptive methods.
Results: The commonest contraceptive method was 
the condom (T1D:71.4%, controls:73.1%). The birth pill 
was reported by 11.8% patients and by 8.3% controls, 
no protection by 23.5% patients and by 10.2% con-
trols, while double protection (≥2 methods) was re-
ported by 35% patients and 27.7% controls. 
Among patients, the double protection group was 
characterized by older age at sexual debut (16.4 vs 
15.8 yrs, p=0.010). The low protection group (no con-
traception/withdrawal) was characterized by older 
patients’ age (17.0 vs 16.5 yrs, p=0.023) and younger 
paternal age (41.0 vs 51.9 yrs, p=0.046). 
Among controls, double protection use was more 
frequent among groups with married vs divorced 
parents (34.3% vs 10%, p=0.042).
Conclusions:  The commonest contraceptive meth-
od for both groups was the condom, while 23.5% 
patients and 10.2% controls used no protection. The 
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degree of contraception use among patients was 
associated with age and parental age and with the 
family situation in controls.

P-398    |    How the ‘Nurture Parents Program’ 
improved the parent’s mental health and the 
positive impact on their children with type 1 
diabetes

A. Manzke1, K. Battocchio
1University of Queensland, Brisbane, Australia

Introduction:  Parents of children with type 1 diabe-
tes can show a higher rate of depression, anxiety, 
and post-traumatic stress disorder. Supporting 
parent’s mental health increases their capacity to 
parent a child with type 1 diabetes. Increasing a par-
ent’s well-being increases the whole family’s mental 
health and ultimately metabolic control of type 1 di-
abetes. Diabetes Australia recognised this need and 
funded counselling for parents with the support from 
the Future Generation.
Objectives:  Aim: The Nurture Parents Program was 
designed to benefit children living with type 1 diabe-
tes by improving parents and carers mental health 
and resilience.
Subjects: 127 parents and carers of children with type 
1 diabetes had 500 counselling sessions amongst 
them via telehealth across Australia. 109 parents 
completed the mental health questionnaire to anal-
yse.
Methods: The Depression, Anxiety and Stress Scale 
21 Questions (DASS21) was completed by the par-
ents before counselling commenced and at the end 
of counselling. The session amounts varied from 3-6 
sessions with an average of 4 sessions per parent.
Results:  This program highlighted the effectiveness 
of parent counselling. The parents who entered the 
program showed 43% of them reported either se-
vere or extremely severe stress, anxiety, or depres-
sion. Majority of the parents reported moderate lev-
els and post completion of counselling the majority 
reported normal levels on the scales of stress, de-
pression, and anxiety.

Conclusions: Parents of children with type 1 diabetes 
should have access to diabetes counselling as the 
research shows the effectiveness of counselling in 
reducing mental health pressures. 
Decreasing these risks supports their parenting ca-
pacity and impacts on their child with type 1 diabe-
tes. Research shows that a parent’s mental health 
directly impacts a child’s mental and physical health.

P-402    |    Content validity and reliability test of 
type 1 diabetes distress scale Indonesian version 
as a distress test tool for adolescent with type 1 
diabetes mellitus

D. Anugrah1, W.H Polonsky2,3, F. Soesanti4, 
T. Wiguna5

1Universitas Indonesia/Cipto Mangunkusumo 
National Hospital, Department of Child Health, 
Central Jakarta, Indonesia, 2University of California 
San Diego, Department of Psychiatry, San Diego, 
United States, 3Behavioral Diabetes Institute, 
San Diego, United States, 4Universitas Indonesia/
Cipto Mangunkusumo National Hospital, Division 
of Pediatric Endocrinology, Department of Child 
Health, Central Jakarta, Indonesia, 5Universitas 
Indonesia/Cipto Mangunkusumo National Hospital, 
Department of Psychiatry, Central Jakarta, 
Indonesia

Introduction: Diabetes Mellitus (DM) is a chronic dis-
ease that has the potential to experience more se-
vere complications for the patient’s lifetime. This is 
what causes many T1DM patients experience dis-
tress. 
The prevalence of distress in adolescents with T1DM 
reaches 42%. The T1-DDS questionnaire is a valid 
and reliable questionnaire, but there are no studies 
that specifically use this questionnaire in adoles-
cents with T1DM.
Objectives:  This study aims to adapt the T1-DDS 
questionnaire into Indonesian and prove the validity 
and reliability of the questionnaire.
Methods:  This study used a cross-sectional study 
design that recruited adolescent subjects aged 10-
18 years who had been diagnosed with T1DM for at 
least 6 months. The translation of the questionnaire 
was carried out by certified translators. 
The validity of the content was assessed by 11 related 
experts. The results of the assessment of all experts 
are presented in the form of I-CVI and S-CVI scores. 
Content validity also assessed the correlation of 
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each statement to the mean T1-DDSscore and each 
of its subscales. Reliability testing was assessed us-
ing at Cronbach’s alpha value.
Results: A hundred adolescents with T1DM were re-
cruited using the consecutive sampling method. The 
mean value of I-CVI and S-CVI is 0.97. The correla-
tion of the Indonesian version of SDD-T1 statements 
with each subscale is 0.7-0.8. The Cronbach’s alpha 
value of this questionnaire is 0.9 with very good in-
ternal consistency.
Conclusions:  The Indonesian version of the SDD-T1 
Questionnaire is proven to be valid and reliable as a 
screening tool for distress in adolescents with T1DM

P-408    |    The effectiveness of the STEP parenting 
skills program among parents of children with 1 
type diabetes for diabetes type 1 management

J. Zilinskiene1,2,2, L. Šumskas3

1Lithunian Health Science University, Health 
Psychology, Kaunas, Lithuania, 2Lithuanian Health 
Science Universtity, Health Psychology Department, 
Kaunas, Lithuania, 3Lithuanian Health Science 
University, Department of Preventive Medicine, 
Kaunas, Lithuania

Introduction:  Parents raising a child withT1DM have 
many tasks: they must ensure good disease man-
agement to avoid complications in the future, while 
simultaneously teaching these procedures to the 
child and developing their psychological qualities 
towards psychological maturity.
Parenting style may positively or negatively affect 
the relationship between a parent’s involvement and 
the child’s illness management. 
Parenting skill programs can help reduce excessive 
parental control and provide more autonomy and 
encouragement [18], something that is especially rel-
evant to children with diabetes [19].
Objectives:  The aim of the study –to reveal the ef-
ficiency of the adapted STEP program (hereinafter 
STEP T1DM) for diabetes type 1 ( hereinafter T1DM) 
management.
Methods:  The study data were collected in two 
groups:
1. 	 Experimental group – parents of children with 

T1DM participated in the STEP T1DM program (75 
parents);

2. 	Comparison group – parents of children with T1DM 
who did not participate in the STEP T1DM program 
(81 parents). 

The STEP T1DM program effectiveness study con-
sists of three parts:
1. Pre-assessment.
2. Post-assessment 
3. Follow-up-assessment 
The results of gHbA1c were used to evaluate the 
management of T1DM. 
Dispersion analysis of blocked data using ANOVA 
parametric samples and Friedman test non-para-
metric samples revealed T1DM management.
Results: One of the tasks of the research was to eval-
uate the effectiveness of the STEP T1DM program for 
the management of T1DM. HbA1c levels were eval-
uated 3 times (during pre-, post- and follow-up as-
sessments). The decline in indicators suggests that 
the program has a positive impact on illness man-
agement. 
The analysis of the data presented in Fig. 1 below 
shows the long-term positive effects of the STEP 
T1DM program on T1DM management over a period 
of 3 to 4 months.

Fig. 1. 

Conclusions: 
•	 The STEP parenting skill development program 

had short- and long-term positive effects on a 
child’s type 1 diabetes management.
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DIABETES PATHOGENESIS, EPIDEMIOLOGY AND 
ETIOLOGY 

P-173    |    Fruit, berry, and vegetable consumption 
and the risk of islet autoimmunity and type 1 
diabetes in children – the dipp birth cohort

M. Mattila1,2,3, H.-M. Takkinen1,2,3, E.J. Peltonen1,2, 
A.-L. Vuorinen1,2,4, S. Niinistö3, J. Metsälä3, 
S. Ahonen1,2,3, M. Åkerlund1,2,3, L. Hakola1,2, J. Toppari5,6, 
J. Ilonen7, R. Veijola8,9, T. Haahtela10, M. Knip11,12, 
S.M. Virtanen1,2,3,13

1Tampere University, Faculty of Social Sciences, Unit 
of Health Sciences, Tampere, Finland, 2Tampere 
University Hospital, Research, Development and 
Innovation Center, Tampere, Finland, 3Finnish 
Institute for Health and Welfare, Department 
of Public Health and Welfare, Helsinki, Finland, 
4University of Helsinki, Institute for Molecular 
Medicine Finland (FIMM), Helsinki, Finland, 
5University of Turku, Institute of Biomedicine, 
Research Centre for Integrative Physiology and 
Pharmacology, and Centre for Population Health 
Research, Turku, Finland, 6Turku University Hospital, 
Department of Pediatrics, Turku, Finland, 7University 
of Turku, Immunogenetics Laboratory, Institute of 
Biomedicine, Turku, Finland, 8University of Oulu, 
Department of Pediatrics, PEDEGO Research Unit, 
Medical Research Center, Oulu, Finland, 9Oulu 
University Hospital, Department of Children and 
Adolescents, Oulu, Finland, 10Helsinki University 
Hospital, Skin and Allergy Hospital, Helsinki, Finland, 
11University of Helsinki, Research Program for Clinical 
and Molecular Metabolism, Faculty of Medicine, 
Helsinki, Finland, 12Tampere University Hospital, 
Department of Pediatrics, Tampere, Finland, 
13Tampere University and Tampere University 
Hospital, Center for Child Health Research, 
Tampere, Finland

Introduction:  Prospective studies on the associa-
tion between fruit, berry, and vegetable consump-
tion and the risk of type 1 diabetes development are 
few.
Objectives:  We explored the association between 
consumption of fruits, berries, and vegetables in 
early childhood and the risk of developing islet au-
toimmunity and type 1 diabetes in genetically at-risk 
children.
Methods:  Food consumption data were available 
from 5,674 children in the Finnish Type 1 Diabetes 
Prediction and Prevention (DIPP) cohort study. Diet 

was assessed with 3-day food records at the age of 
3, 6, and 12 months and then annually up to 6 years 
of age. The association between food consumption 
and the risk of islet autoimmunity (repeated pos-
itivity to islet cell autoantibodies plus at least one 
biochemical autoantibody out of 3 measured), type 
1 diabetes, and progression to type 1 diabetes was 
analyzed using joint models adjusted for energy in-
take, sex, HLA genotype, and family history of dia-
betes.
Results:  During the 6-year follow-up, 247 children 
(4.4%) developed islet autoimmunity and 94 (1.7%) 
type 1 diabetes. Furthermore, 64 (12.7%) out of 505 
children with at least one repeatedly positive auto-
antibody progressed from islet autoantibody posi-
tivity to type 1 diabetes. 
The consumption of cabbages was associated with 
decreased risk of islet autoimmunity (HR 0.83; 95% 
CI 0.73, 0.95, per 1 gram/megajoule increase in con-
sumption) and the consumption of berries with de-
creased risk of type 1 diabetes (0.60; 0.47, 0.89). 
The consumption of banana was associated with in-
creased risk of islet autoimmunity (1.08; 1.04, 1.12) and 
type 1 diabetes (1.11; 1.01, 1.20) while the consumption 
of apple fruits (1.11; 1.00, 1.23) and potato (1.08; 1.02, 
1.14) was associated with increased risk of progres-
sion from islet autoantibody positivity to type 1 dia-
betes.
Conclusions: Consumption of fruits, berries, and veg-
etables showed both risk-decreasing and risk-in-
creasing associations with type 1 diabetes-related 
outcomes, depending on the food group and the 
outcome.

P-174    |    Serum concentrations of trace 
elements in children with newly diagnosed type 1 
diabetes: a prospective case-control study

S. Attri1, D. Dayal1, S.V. Attri1, A.G. Saini1

1Postgraduate Institute of Medical Education and 
Research, Pediatrics, Chandigarh, India

Introduction:  Type 1 diabetes (T1D) is a metabolic 
condition with multiple underlying causes. The role 
of micronutrients has been studied as prophylactic 
or therapeutic agents, however, most studies have 
been conducted in adult patients with either T1D or 
type 2 diabetes.
Objectives:  To measure plasma serum concentra-
tions of micronutrients in children with newly diag-
nosed T1D and near age and sex-matched controls.
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Methods: Fifty-eight cases were enrolled from Pedi-
atric Diabetes Clinic or Pediatric Endocrinology ward 
based on eligibility for inclusion. Near age and sex-
matched controls were also enrolled. Trace elements 
were analyzed in serum samples by inductively cou-
pled plasma mass spectrometer (ICP-MS).
Results: T1D cases were recruited at a median dura-
tion of 8 days (4.7-27.2) from the diagnosis of diabe-
tes. The mean age of the T1D children was 7.17 years 
and 60.3% were males. 62% of children had either 
of the osmotic symptoms at presentation and 38% 
presented in hyperglycaemic crisis. Among cases, 24 
children (41.4%) had a family history of type 2 diabe-
tes. The diagnosis of T1D was confirmed by measur-
ing Hb1Ac, C-peptide levels, and pancreatic autoan-
tibody positivity. 
The mean ± SD levels of Mn (1.96±0.48 µg/dl) in cases 
were found to be significantly low (p<0.001) as com-
pared to the controls (2.51±0.64 µg/dl) and Se levels 
(12.8±17.3 µg/dl) were found to be significantly high in 
cases (p <0.001) as compared to controls (7.68±2.5 
µg/dl). 
The mean levels of chromium, iron, cobalt, copper, 
and zinc in cases were not statistically significant as 
compared to the controls.
Conclusions: The low serum concentration of Mn and 
high concentration of Se at the onset of T1D might be 
associated with the development of T1D in children. 
The monitoring and management of trace elements 
might prove beneficial in achieving better glycemic 
control in children with T1D.

P-176    |    3 screen ICA™ ELISA – a new tool 
to identify pre-clinical diabetes in first-degree 
relatives of patients with type 1 diabetes 
(pre-d1abetes study) 

A. Bossowski1, K. Noiszewska2, A. Polkowska3, 
A. Zasim4, M. Myśliwiec5, A. Szadkowska6, A. Mazur7, 
A. Szypowska8, A. Chobot9, P. Jarosz-Chobot10, 
J. Nazim11, A. Józwa12, I. Ben-Skowronek13, 
M. Wysocka-Mincewicz14, K. Robak-Kotna15, 
E. Niechciał16, A. Noczynska17, M. Amoroso18, 
J. Furmaniak18, S. Chen19, B. Rees Smith18

1Medical University in Białystok, Dep of Pediatric 
Endocrinology and Diabetes with a Cardiology 
Unit, Bialystok, Poland, 2Medical University in 
Bialystok, Dep of Pediatric, Endocrinology and 
Diabetes witha Cardiology Unit, Białystok, Poland, 
3Medical University in Białystok, Dep of Pediatric 
Endocrinology and Diabetes, with a Cardiology 
Unit, Białystok, Poland, 4University Children’s 
Hospital, Dep of Pediatrics, Endocrinology and 
Diabetes, with a Cradiology Unit, Białystok, Poland, 
5Gdansk Medical University, Gdansk, Poland, 
6Medical University in Lodz, Łodz, Poland, 7Rzeszow 
Medical University, Rzeszow, Poland, 87Medical 
University in Warszawa, Warsaw, Poland, 9Opole 
Medical University, Opole, Poland, 10Silesian 
Medical University, Katowice,, Poland, 11Jagiellonski 
Medical University in Krakow, Krakow,, Poland, 
12Pomorian Medical University in Szczecin, Szczecin, 
Poland, 13Medical University in Lublin, Lublin, 
Poland, 14Memorial Institute of Healthy Children, 
Warsaw,, Poland, 15Medical University in Bydgoszcz, 
Bydgoszcz,, Poland, 16Medical University in Poznan, 
Poznan,, Poland, 17Medical University in Wroclaw, 
Wroclaw,, Poland, 18FIRS Laboratories, RSR Ltd, 
Cardiff,, United Kingdom, 19FIRS Laboratories, RSR 
Ltd, Cardiff, United Kingdom

Introduction: Overt clinical symptoms of type 1 diabe-
tes (T1D) are often preceded by a pre-clinical stage of 
varying duration. Diagnosis of the pre-clinical stage is 
difficult and is based on the presence of specific islet 
autoantibodies in the subject’s blood.
Objectives: Apparently healthy first-degree relatives 
of patients with T1D were tested using the 3 Screen 
ICA™ ELISA (RSR Ltd) for combined testing for au-
toantibodies to GAD65 (glutamic acid decarboxy-
lase, 65 kDa isoform), ZnT8 (zinc transporter 8), and 
the islet antigen IA-2. 3 Screen positives were subse-
quently tested for individual auto anti bodies. Poten-
tially, approximately 70% of individuals with two or 
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more types of diabetes associated auto anti bodies 
(including insulin auto anti bodies; IAA) will need in-
sulin treatment over the next 10 years.
Methods:  A total of 1227 subjects (age 1–18 years) 
were recruited from clinical Centers from Białystok (n 
= 237), Rzeszow (n = 80), Poznan (n = 74), Warsaw IP-
CZD (n = 147), Warsaw WUM (n = 42), Opole (n = 106), 
Wrocław (n = 90), Gdansk (n= 55), Łódź (n= 165), Kato-
wice (n= 46), Krakow (n= 14), Szczecin (n = 20), Bydgo-
szcz (n = 73), Lublin (n = 42). Serum samples collected 
by the coordinating clinics were tested by 3-Screen 
at FIRS Laboratories, RSR Ltd (Cardiff, UK).
Results:  Out of 1227 samples n = 105 (8.5%) were 3 
Screen positive. Testing in individual autoantibody 
assays identified 70 children (5.7%) with multiple 
auto anti bodies who were diagnosed with pre-clin-
ical diabetes. 
These children were followed-up with a normal glu-
cose tolerance test and glycated hemoglobin deter-
minations.
Conclusions:  Early detection of islet autoantibod-
ies by 3 Screen identifies pre-clinical T1D preceding 
development of carbohydrate abnormalities. This 
opens up opportunities for the therapeutic interven-
tions in innovative clinical programs. 
Patient follow up with early education and multidi-
rectional diabetes care should prevent occurrence 
of ketoacidosis associated with severe clinical man-
ifestations.

P-178    |    Lower percentage of NK cells in children 
with type 1 diabetes and their siblings

I. Ben-Skowronek1, J. Sieniawska1, Z. Tomczyk1, 
A. Skowronek1, R. Piekarski1

1Medical University in Lublin, Pediatric Endocrinology 
and Diabetology, Lublin, Poland

Introduction: The pathogenesis DM1 involves genet-
ic and environmental factors as well as the patient’s 
immune system. The role of NK cells in the pathogen-
esis of this disease has been not clarified.
Objectives: Evaluation the population of NK cells and 
autoantibodies to pancreatic beta cells in the group 
of children with type 1 diabetes and their healthy sib-
lings in comparison with children from families with 
no history of autoimmune diseases.
Methods: The research included 76 children with type 
1 diabetes, 101 children from the sibling group and 30 
children from the control group. Peripheral blood was 
analyzed on a FACSCalibur flow cytometer (Becton 

Dickinson) to evaluate the NK cell population. The re-
sults are shown as the percentage of NK cells among 
lymphocytes.
Results:  The mean percentage of NK cells in chil-
dren with type 1 diabetes (10.59 ± 5.37) and in the 
sibling group (11.93 ± 5.62) was statistically reduced 
compared to the control group (14.89 ± 7.78) in se-
quence. 
There was no statistically significant difference in 
the percentage of NK cells between the group of 
children with type 1 diabetes and their siblings.
In the group of siblings, the younger the child, the 
lower the reported percentage of NK cells. This rela-
tionship was statistically significant. In the group of 
children with type 1 diabetes, a similar relationship 
was not found.
The concentration of anti-IA2 and anti-Znt8 anti-
bodies was statistically significantly higher in the 
sibling group compared to the control group, and the 
concentration of anti-GAD antibodies was compa-
rable in both groups.
In the group of children with type 1 diabetes, a pos-
itive correlation was demonstrated between a re-
duced percentage of NK cells and the coexistence 
of anti-GAD and anti-ZnT8 antibodies. There is no 
similar relationship in the group of siblings.
Conclusions:  The reduced percentage of NK cells 
in children with DM1 and their siblings compared to 
the control group suggests that NK cells and genet-
ic predisposition underlie the pathogenesis of type 1 
diabetes.

P-179    |    Vascular endothelial growth factor 
(VEGF) As the predictor microangiopathy in obese 
and diabetic children

Z. Tomczyk1, S. Krawczyk1, R. Piekarski1, 
A. Bury1, 
M. Malka1, I. Rysz1, E. Zagojska1, I. Ben-Skowronek1

1Medical University in Lublin, Pediatric Endocrinology 
and Diabetology, Lublin, Poland

Introduction:  Vascular endothelial growth factor 
(VEGF) is a signal protein produced by cells that 
stimulates vasculogenesis and angiogenesis. It is 
part of the system that restores the oxygen supply to 
tissues when blood circulation is inadequate. Serum 
concentration of VEGF is high in bronchial asthma 
and diabetes mellitus. Overexpression of VEGF can 
cause vascular disease in the retina of the eye and 
other parts of the body.
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Objectives: The aim of this study is comparison be-
tween circulating VEGF levels in children with diabe-
tes type 1, obese and healthy children.
Methods: The study concerned 90 children with di-
abetes type 1, 60 children with obesity without di-
abetes and 60 healthy children. The blood has 
been taken fasten from peripheral vein. The VEGF 
was checked by ELISA in all children. In serum were 
checked the cholesterol, triglycerides, insulin and 
glucose level and Hb A1c.
Results: The VEGF mean levels were highest in chil-
dren with obesity 356,55 pg/ml (SD 169,44 pg/ml). In 
children with DM1 mean VEGF was 254,88 pg/ml ( 
SD 167,89 pg/ml). The lowest levels of VEGF was ob-
served in group healthy children: mean 188,75 pg/ml 
( SD 144,88 pg/ml). 
We noticed statistic significant differences between 
group of diabetic and obese children and healthy 
children. The results were correlated with BMI, and 
with calculated HOMA. It was observed not any cor-
relations between VEGF and cholesterol level or tri-
glycerides.
Conclusions: High levels in peripheral blood – marker 
of vasculogenesis and predictor of microagiopathy 
VEGF is more connected with obesity then with dia-
betes type 1.

P-223    |    A diabetes can hide another: always 
think about type 1 diabetes in children

A. Messaaoui1, L. Hajselova1, S. Tenoutasse1

1Université Libre de Bruxelles (ULB) – Hôpital 
Universitaire de Bruxelles (H.U.B) – Hôpital 
Universitaire des Enfants Reine Fabiola, Diabetology 
Clinic, Brussels, Belgium

Introduction: Monogenic diabetes account for 1 to 6 
% of pediatric diabetes while type 1 diabetes for over 
90%.
Objectives:  We report the story of a family where 
monogenic and type 1 diabetes coexist.
Methods: Case report.
Results: We report the case of a 16 year old boy who 
presented for glycosuria detected to the school 
medical visit, without weight loss, polyuria or polydip-
sia. He is the eldest of three children. The parents are 
of Moroccan origin, not consanguineous. Laborato-
ry investigations showed HbA1c at 6.8 % (51 mmol/l) 
and C peptide level at 0.6 µg/l. There were no ketosis. 
We performed an oral glucose tolerance test show-
ing a fasting glucose level at 155 mg/dl and after two 

hours at 310 mg/dl with an insufficient insulin level at 
134 pmol/l. The diagnosis of diabetes is confirmed. 
The teenager is hospitalized and, while awaiting the 
results of immunological and genetic markers, insu-
lin therapy is started. IAA, ICA, GADA and IA2A were 
negative. 
The genetic analysis showed an heterozygote 
c.236A>T p.(Glu79Val) variant in the HNF-1-alpha 
gene. The current meaning of this variant is unclear. 
Following this result, we empirically introduced gli-
clazide and the insulin was quickly weaned based 
on blood glucose monitoring. Metabolic control re-
mained optimal with gliclazide 120 mg/d. 
We proposed genetic research of this variant in the 
parents: the mother has the same variant, without di-
abetes, the brothers do not have it. 
However, one year later, the second brother, at the 
age of 13, presented with polyuria, urinary urgen-
cy, polydipsia and a 5% weight loss. In consultation, 
glucose level was measured at 433 mg/dl, HbA1c at 
10.9% (95 mmol/l) and C peptide diminished to 0.314 
nmol/l. There were no ketosis. 
The teenager is hospitalized to start subcutaneous 
insulin therapy. IAA (1.1 %), ICA (50 U JDF) and GADA 
(52.6 U/ml) were positive, confirming the diagnosis of 
type 1 diabetes.

Conclusions:  Diabetes in youth is a heterogeneous 
disease that can vary widely in clinical presentation 
and course. As the most common form of diabetes in 
children is type 1 diabetes, a family history of mono-
genic diabetes does not exclude the development of 
type 1 diabetes. 
If the diagnosis in unclear, the presence of at least 
one diabetes-associated autoantibody confirms the 
diagnosis of type 1 diabetes. 
Establishing a correct diagnosis has important im-
plications for guiding appropriate education, treat-
ment, prognosis and genetic counselling.
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P-269    |    Clinical profile of immunemediated 
versus idiopathic type 1 diabetes in children – an 
observational study

J. Muralikrishnan1, S. Dokania1, N. Upadhya1, 
N.K. Bhat1

1Aster CMI Hospital, Pediatric Endocrinology, 
Bengaluru, India

Introduction:  International Society for Pediatric and 
Adolescent Diabetes proposed two subcategories 
for type 1 diabetes mellitus (T1DM): immune-mediat-
ed type 1 diabetes (IDM) and non-immune-mediated 
or idiopathic type 1 diabetes (NIDM). 
The absence of β-cell autoimmune markers, perma-
nent insulinopenia and susceptibility to ketoacidosis 
define the second category, whose pathogenesis 
remains unclear. 
The aim of this study is to evaluate differences in 
presentation between the two categories.
Objectives: 
1. Prevalence of NIDM in a cohort of T1DM
2. Demographic, clinical and laboratory features of 
immune mediated vs idiopathic T1DM
Methods:  This was a retrospective cohort study of 
patients between ages 6months to 18 years with 
β-cell autoimmune markers performed at diagnosis. 
Patients with suspicion of another specific type of 
diabetes were excluded. 
We obtained two groups: IDM (≥ 1 positive antibody) 
and NIDM (negative antibodies). 
Age, anthropometry, duration of symptoms, clinical 
presentation, blood glucose at admission, A1C, were 
evaluated. 
Quantitative and qualitative data was represented 
as Mean +/- standard deviation (SD) and frequen-
cies/ proportions respectively. 
Shapiro Wilk test used to assess normality. t test 
and Fischer exact test/ chi square test was used for 
quantitative and qualitative variables. p < 0.05 - sta-
tistically significant. Analysis was done by SPSS22.
Results:  Total number of patients enrolled: 38, Idio-
pathic group 5/ 38.
Conclusions: Prevalence of idiopathic T1DM in a co-
hort of T1DM was 13.2%. Severe DKA was seen in im-
mune mediated T1DM, none of the idiopathic group 
presented in severe DKA. 
Younger age of onset, higher mean blood glucose 
and lesser mean duration of symptoms was seen in 
immune mediated group but not statistically signifi-
cant, probably limited by small sample size.

IDM

n= 33  
(86.8%)

Mean (SD)

NIDM

N= 5 
(13.2%)

Mean (SD)

p 95%  
Confidence 
interval (CI)

Female n (%) 16 (48.5%) 4 (80%) 0.344 -

Mean age 
at diagnosis 
(years)

14.27 (13.40) 17.2 (7.16) 0.568 (- 4.62, 2.58)

Mean duration 
of symptoms 
(days)

16.2414 (13.12) 17.20 (7.15) 0.875 (-13.32, 11.40)

Mean pH 7.22 (0.192) 7.20 (0.238) 0.858 (-2.65, 0.22)

Mean GRBS 
(mg/ dl) 488.53 (100.91) 428.20 (55.02) 0.203 (-34.15, 158.81)

Mean HBA1C 
(%) 11.85 (2.20) 12.46 (3.47) 0.613 (-3.04, 1.82)

Severe DKA 
n (%) 12 (36) 0 0.158 -

P-356    |    Could serum metabolites be potential 
biomarkers in children with type 1 diabetes? A pilot 
studies

E. Samborowska1, D. Dyńka2, A. Ochocinska3, 
J. Karczmarski1, K. Skubisz2, M. Wysocka-Mincewicz4, 
M. Radkiewicz1, B. Cukrowska5, A. Paziewska6

1Mass Spectrometry Laboratory, Institute of 
Biochemistry and Biophysics, Polish Academy 
of Sciences, Warsaw, Poland, 2Institute of Health 
Sciences, Faculty of Medical and Health Sciences, 
University of Natural Sciences and Humanities, 
Siedlce, Poland, 3Department of Biochemistry, 
Radioimmunology and Experimental Medicine, 
The Children’s Memorial Health Institute, Warsaw, 
Poland, 4Clinic of Endocrinology and Diabetology, 
The Children’s Memorial Health Institute, Warsaw, 
Poland, 5Department of Pathomorphology, The 
Children’s Memorial Health Institute, Warsaw, 
Poland, 6Institute of Health Sciences, Faculty of 
Medical and Health Sciences, University of Natural 
Sciences and Humanities, Warsaw, Poland

Introduction: Recent studies suggest connection be-
tween specific metabolic profile and islet autoimmu-
nity. Early metabolic changes are attributed to many 
biochemical pathways which may have important 
implications for the understanding of type 1 diabetes 
(T1D) pathophysiology and early disease detection 
and prevention.
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Objectives:  Therefore, the aim of our study was a 
pilot assessment of the metabolic profile of children 
with T1D.
Methods: Study included 30 patients with T1D (me-
dian age 11; range 5-17), 21 (70.0 %) girls and 9 (30.0 
%) boys. Control group consisted of 11 apparently 
healthy children (median age 9; (range 4-17): 6 (55.0 
%) girls and 5 (45.0 %) boys. 
Metabolic profiles of serum samples were analyzed 
with the AbsoluteIDQ® p180 kit (Biocrates Life Sci-
ences). Statistical analysis was performed using R 
version 4.1.0.
Results:  Among 188 tested metabolites (21 amino 
acids, 21 biogenic amines, one of the monosaccha-
rides, 40 acylcarnitines, 90 glycerophospholipids, 15 
sphingomyelins) 151 (80.3%) were detected in more 
than 75.0 % of tested samples. Seven of the analyzed 
amino acids (33.0%) were decreased in T1D serum 
samples. 
Among of tested biogenic amines, 5 (23.8%) were 
statistically different (p<0.05) between T1D and con-
trol samples. 36 significant changes (p<0.05) in glyc-
erophospholipids (92.3%) were mainly phosphatidyl-
cholines. 15 metabolites showed good and very good 
discriminatory power in ROC analyzes. 
The highest diagnostic power to discriminate T1D 
patients was shown for octadecenoylcylcarnitine 
(C18:1) and phosphatidylcholine acyl-alkyl C42:5 (PC 
aa 42.5), with area under the curve (AUC): 0.923 and 
0.915, respectively.
Conclusions: Certainly, metabolites showing altered 
concentrations can be suggested as a potential se-
rum biomarker for the diagnosis of T1D, but confir-
mation of the results in a larger cohort is required. 
Considering the changes in the phosphatidylcho-
lines group, one can speculate about the relation-
ship between barrier damage and the development 
of type 1 diabetes.

P-413    |    Normal insulin and C-peptide levels 
in overweight children diagnosed with diabetes: 
what type is it?

E.I Sakellari1, S. Giza1, C. Aggeli1, M. Hatziandreou1, 
S. Douma1, E.P Kotanidou1, V.R. Tsinopoulou1, 
A. Papadopoulou1, E. Litou1, E. Efstratiou1, 
A. Galli-Tsinopoulou1

1Aristotle University of Thessaloniki, Unit of 
Diabetes Mellitus of Children and Adolescents, 2nd 
Department of Pediatrics, Thessaloniki, Greece

Introduction:  The increase in obesity prevalence 
among children and adolescents has also impact on 
the pediatric population with type 1 diabetes (T1D). At 
clinical presentation, obese T1D patients may show 
clinical and laboratory findings compatible with 
Type 2 Diabetes (T2D), making the differential diag-
nosis difficult.
Objectives: To underline the higher C-peptide levels 
at recognition in overweight and obese children and 
adolescents diagnosed with T1D.
Methods:  The characteristics of two cases with in-
creased body mass index (BMI) and diagnosis of T1D 
are presented.
Results: Case 1 was an 11-year-old girl with a 1-month 
history of polyuria, polydipsia and weight loss. Clini-
cal examination revealed overweight (BMI 22.66 kg/
m2) and acanthosis nigricans. Laboratory testing 
revealed fasting hyperglycemia (291 mg/dl) without 
diabetic ketoacidosis (DKA), elevated glycated he-
moglobin (12.1%), and normal fasting insulin (14.8 μIU/
ml) and C-peptide (2.84 ng /ml) levels. Case 2 was an 
8 3/12-year-old girl referred for hyperglycemia. She 
complained of a one-month history of fatigue, poly-
uria, polydipsia and weight loss. The clinical exam-
ination revealed obesity (BMI 23.67kg/m2) and acan-
thosis nigricans. 
Laboratory testing revealed fasting hyperglycemia 
(291 mg/dl) without DKA, elevated glycated hemo-
globin (9.9%), and normal insulin (12.7 μIU/ml) and 
C-peptide (1.88 ng/ml) levels. Both patients were 
commenced on intensive insulin therapy by multiple 
insulin injections. 
Normal insulin and C-peptide levels along with the 
absence of DKA in children with elevated BMI and 
evidence of insulin resistance reasonably raised the 
question of diabetes type. Positive pancreatic auto-
antibodies confirmed the diagnosis of T1D.
Conclusions:  Children with increased BMI have 
slightly more residual pancreatic β-cell function at 
diagnosis compared to children of normal BMI. Ini-



ISPAD 2023 ABSTRACTS 299

tially elevated C-peptide and insulin values, not in-
dicative of T1D, make the differential diagnosis from 
T2D difficult.

P-175    |    Low economic standard may be 
associated with increased risk of diabetic 
ketoacidosis in Swedish children with new-onset 
type 1 diabetes

J.H. Wersäll1, G. Forsander2,3, R. Hanas4,5, K. Akesson6,7

1Institute of clinical sciences, Sahlgrenska 
Academy, University of Gothenburg, Anesthesia 
and Intensive care, Gothenburg, Sweden, 
2Institute of Clinical Sciences, Sahlgrenska 
Academy, University of Gothenburg, Department 
of pediatrics, Gothenburg, Sweden, 3Queen 
Silvia Children’s Hospital, Sahlgrenska University 
Hospital, Gothenburg, Sweden, 4NU Hospital Group, 
Pediatrics, Uddevalla, Sweden, 5Institute of Clinical 
Sciences, Sahlgrenska Academy, University of 
Gothenburg, Gothenburg, Sweden, 6Linköping 
University, Biomedical and Clinical Sciences, 
Linköping, Sweden, 7Ryhov County Hospital, 
Jönköping, Department of Pediatrics, Jönköping, 
Sweden

Introduction: The risk of diabetic ketoacidosis (DKA) 
in children with new-onset diabetes has been asso-
ciated with socioeconomic factors in several stud-
ies. Disposable income may be associated with DKA 
even in a high-income country with extensive access 
to public healthcare such as Sweden.
Objectives: The aim of this study is to analyze house-
hold disposable income and low economic standard 
in relation to the incidence of DKA in children with 
new-onset type 1 diabetes in Sweden.
Methods:  Two different sources of data were used: 
The Swedish National Diabetes Register (NDR) and 
the longitudinal integrated database for health in-
surance and labor market studies (LISA). 
Data were used regarding children admitted for type 
1 diabetes in Sweden from January 1, 2006, to De-
cember 31, 2019. The definition of DKA was pH < 7.30 
at hospital admission. 
Disposable income per consumption unit was cal-
culated from LISA and adjusted for inflation with 
2019 as the index year. Low economic standard/
relative poverty was defined as under 60% of the 
median disposable income per consumption unit in 
the whole population. Logistic regression was used 
to predict the effect of disposable income on the 

probability of DKA. Households with low vs non-low 
economic standard and DKA cases vs non-DKA cas-
es were compared using the Pearson chi-square test 
and relative risk for DKA was calculated.
Results: There was a significant association between 
household disposable income and DKA (p=0.014). 
DKA was more common in households with low eco-
nomic standard/relative poverty (28.2% vs 19.6%, rel-
ative risk 1.44, p<0.001).
Conclusions:  Even in a high-income country like 
Sweden with universal public access to healthcare, 
low economic standard/relative poverty is associat-
ed with a higher incidence of DKA at new-onset type 
1 diabetes.

P-177    |    Evaluation of the partial remission 
period after diagnosis of type 1 diabetes based on 
insulin dose adjusted A1c (IDAA1c)

P. Enes1, N. Moliner1, M. Güemes1, G.Á. Martos1,2, 
J. Pozo1,2, J. Argente1,2,3,4

1Hospital Infantil Universitario Niño Jesús, Pediatrics 
& Pediatric Endocrinology. La Princesa Research 
Institute, Madrid, Spain, 2Universidad Autónoma 
de Madrid, Pediatrics, Madrid, Spain, 3Centro de 
Investigación Biomédica en Red de Fisiopatologia 
de la Obesidad y Nutricion (CIBEROBN), Instituto 
de Salud Carlos III, Madrid, Spain, 4IMDEA Food 
Institute, Madrid, Spain

Introduction:  The partial remission period (PRP) is 
characterized by residual endogenous insulin secre-
tion after type 1 diabetes (T1D) diagnosis and insulin 
therapy initiation. PRP is associated with better gly-
cemic control and a lower prevalence of long-term 
microvascular complications and is a critical period 
for preserving beta cell function and investigating 
immunomodulatory therapeutic options. However, 
the factors involved in its development and progres-
sion have not been fully established.
Objectives: To evaluate the characteristics and fac-
tors associated with PRP in patients with T1D over 
the first 3 years of follow-up To establish the utility 
of its definition based on insulin dose adjusted A1c 
(IDAA1c) in relation to definitions based on total daily 
insulin dose.
Methods:  The PRP was retrospectively evaluated 
in 103 newly diagnosed T1D patients followed con-
tinuously for 3 years using the definition based on 
IDAA1c ≤ 9 compared with definitions using the total 
daily insulin dose (TDD).
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Results:  PRP criteria based on IDAA1c was met by 
63% of the studied patients. The highest prevalence 
of PRP was found in the 3rd month after diagnosis, 
with 48.1% of patients achieving an IDAA1c ≤ 9. The 
mean duration of PRP was 8.6 months +/- 8 months. 
At 12 months after diagnosis, 21.9% of patients were 
in PRP, at 24 months 10.8%, and at 36 months 5.9%. 
DKA at diagnosis, A1c at diagnosis, ICU admission, 
and the maximum insulin dose required during ad-
mission at diagnosis were significantly related to the 
subsequent development of PRP (p<0.05). 
Of the patients who met the PRP definition based 
on IDAA1c criteria at 3rd month after diagnosis, 75.6% 
did not meet a TDD < 0.3 U/kg/day and 37.8 % did not 
meet a TDD < 0.5 U/kg/day.
Conclusions:  1. The prevalence and duration of PRP 
in our series were consistent with previous reports.
2. The development of PRP is negatively related to 
indicators of severity at diagnosis.
3. IIDAA1c seems to be a more sensitive parameter 
for defining PRP than definitions employing a TDD.

P-180    |    Spatial association between the 
multidimensional poverty index and glycated 
hemoglobin control in patients with diabetes in 
Colombia: a population-based secondary data 
analysis

J.P. Pérez Bedoya1,2,3, A. Mejía Muñoz2,4, 
L.M. Ruiz Galvis1, E. Herrera Franco1,2, 
F.E. Taparcua Cardona1,2, O.I. Mendoza Cardozo1,2, 
C.A. Pérez Aguirre5, N.C. Barengo6,7, 
P.A. Diaz Valencia1,2
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Introduction:  Socioeconomic inequalities in diabe-
tes have been associated with less control of the dis-
ease and a higher probability of complications.
Objectives: The present study examined the spatial 
association between the multidimensional poverty 
index and the proportion of patients with diabetes 
presenting a glycated hemoglobin (HbA1c) less than 
7% in Colombia.
Methods:  Ecological study using secondary data 
aggregated at the departmental level. The multidi-
mensional poverty index was collected from the Co-
lombian National Administrative Department of Sta-
tistics for the year 2021. 
The proportion of patients with diabetes who had a 
HbA1c less than 7% were derived from the High-Cost 
Account during the year 2021. 
We calculated Moran’s I statistics and local indica-
tors of univariate (LISA) and bivariate (BiLISA) spa-
tial association along with significance map, cluster 
map and Moran’s scatter plot. 
Queen’s first-order contiguity matrix was used to 
produce spatial weights. 
Results were based on 99999 permutations with a 
pseudo-significance level of 0.05.
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Results: The multidimensional poverty index (Global 
Moran’s I: 0.417, p <0.001) and the proportion of pa-
tients with diabetes who had a HbA1c less than 7% 
(Global Moran’s I: 0.451, p <0.001) showed positive 
and statistically significant values with a cluster pat-
tern. In the case of the bivariate local Moran’s I, a val-
ue of -0.385 (p < 0.001) was obtained between both 
variables. 
The BiLISA measures showed the conformation of 
clusters by departments, indicating the clustering of 
a low poverty index and a high proportion of patients 
with HbA1c less than 7% in the northeastern and cen-
tral region of the country. 
On the contrary, a grouping with a high poverty in-
dex and a low proportion of patients with HbA1c less 
than 7% was found in the eastern and southeastern 
regions of the country.
Conclusions: Public health actions aimed at the met-
abolic control of patients with diabetes should be 
implemented in regions with greater socioeconomic 
inequalities.

P-181    |    20-year trends in incidence and 
prevalence of childhood onset type 1 diabetes in 
British Columbia, Canada

S. Amed1, D. Fox1, J. Leung2, Q. Zhang3, J. Bone3, 
L. Chen4

1University of British Columbia, Pediatrics, 
Vancouver, Canada, 2University of British Columbia, 
Medicine, Vancouver, Canada, 3BC Children’s 
Hospital Research Institute, Vancouver, Canada, 
4University of British Columbia, School of Population 
and Public Health, Vancouver, Canada

Introduction: Rising rates of childhood type 1 diabe-
tes (T1D) have been reported globally but more re-
cent data is lacking.
Objectives: We described incidence and prevalence 
trends of T1D in children <20 years of age in British 
Columbia (BC), Canada from 1997 to 2019.
Methods:  We used linked administrative data 
(out-patient physician visits, hospitalizations, pre-
scription dispensations, demographics) from 1992 / 
93 to 2019 / 20. 
We used a validated pediatric diabetes case-find-
ing definition and diabetes differentiating algorithm. 
Date of diagnosis was when the first diabetes-relat-
ed diagnostic code appeared in the outpatient/in-
patient record, or the first prescription dispensation 
for a diabetes medication. 

After excluding cases from 1992 to 1996 (run-in pe-
riod), age standardized incidence and prevalence 
was calculated. Annual percent change (APC) was 
calculated using Joinpoint Regression Program (ver-
sion 4.9.1.0), overall and by sex.
Results:  There were 204 new cases of T1D in 1997 
(age-adjusted incidence rate (IR) 20.99 cases per 
100,000 [95% confidence interval (CI): 18.11, 23.87]) 
peaking in 2008 with 285 new cases (IR 31.76 per 
100,000 [95% CI: 28.06, 35.46]). 
From 1997 to 2007, APC was 3.1 (95% CI: 1.5, 4.6; 
p=0.001) with a decreasing trend from 2008 to 2019 
(APC -1.3; 95% CI: -2.4, -0.2; p=0.021). 
There were 1,994 prevalent cases of T1D in 2002 
peaking at 2,533 cases in 2013 followed by 2,397 
cases in 2019. From 2002 to 2013, the age-standard-
ized prevalence increased from 0.2 (95% CI: 0.191, 
0.209) to 0.267 (95% CI: 0.256, 0.277) per 1,000 cases. 
In 2019, prevalence was 0.244 cases per 1,000 (95% 
CI: 0.234, 0.254). Prevalence increased from 2002 to 
2008 (APC 3.3; 95% CI: 2.9, 3.7; p<0.001) with a slow-
er rise from 2008 to 2013 (APC 1.8%; 95% CI: 1.1, 2.5; 
p<0.001) and a declining prevalence from 2013 to 
2019 (APC -2.6; 95% CI: -1.9, -1.2; p<0.001).
Conclusions: Recent data from BC, Canada indicate 
declining incidence and prevalence of childhood T1D 
over the last decade.

P-182    |    High increase in the incidence of type 1 
diabetes in children in central Poland over the past 
40 years

A. Szadkowska1, I. Pietrzak1, A. Michalak1,2, 
E. Czerniawska1, A. Zmysłowska3, A. Hogendorf1, 
A. Baranowska-Jaźwiecka1, A. Olejniczak1, 
A. Dynowska4, A. Kordialik4, B. Mianowska1

1Medical Uniwersity of Lodz, Department of 
Pediatrics, Diabetology, Endocrinology and 
Nephrology, Łódź, Poland, 2Medical Uniwersity of 
Lodz, Department of Biostatistics and Translational 
Medicine, Łódź, Poland, 3Medical Uniwersity of Lodz, 
Department of Clinical Genetics, Łódź, Poland, 
4Medical Uniwersity of Lodz, Łódź, Poland

Introduction: The prevalence of type 1 diabetes has 
increased worldwide. Epidemiological studies on 
long-term trends provide information for appropri-
ate health management.
Objectives: To assess the changes of type 1 diabetes 
(T1D) incidence rate in central Poland (Lodz Province) 
since 1983 to 2022 year.
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Methods:  This was a prospective observational 
study performed in a reference center for pediatric 
diabetes care for Lodz Province (LP) . Our centre pro-
vides continued services to the whole LP population 
(currently 2.4M people, 360K children). 
Each case of new-onset diabetes between years 
1983 and 2022 in children between 0 and 14 y.o. was 
noted, together with basic demographic information 
(sex, place of living, date of birth, date of diagnosis 
– defined as date of first administration of insulin). 
Children living outside LP were excluded from cases 
count. 
Case ascertainment was backed up by yearly check-
up in neighboring regions and adding those living in 
LP but diagnosed outside.
T1D diagnosis was based on available guidelines at 
given time: clinical presentation and assessment of 
autoantibodies and c-peptide when those assays 
became available and common. Known or later dis-
covered cases of other types of diabetes were ex-
cluded.
Demographic data were acquired from the Poland`s 
General Statistical Office.
Results:  In the analyzed period, T1D incidence rate 
increased considerably from 3.29/100000 (95%CI: 
2.01-5.08) in 1983 to 30.4 (24.87-36.80) in 2022. Av-
erage annual percentage change of incidence rate 
was 5.61% (95%CI: 4.97%-6.62%). 
Joinpoint analysis detected two distinct periods of 
incidence rate increase: rapid increase in 1983-2006 
(annual percentage increase 7.24%) and slower in-
crease in 2006-2022 (3.32%). Three outliers with high 
incidence rates (2016: 35.81/100000 person-years, 
2017: 34.22, 2021: 38.98) were observed.
Conclusions: Over the past 40 years, the incidence 
of T1D in Lodz province has increased significantly, 
but the rate of increase appears to be slowing.

P-227    |    Fifty years (1972-2022) Of childhood 
diabetes in the pediatric Ward

M. Touhami1, M. Gharnouti1, S. Benferhat1, 
C. Latroch1, F.-Z. Serradji1, K. Bouziane-Nedjadi1

1University of Oran, Medicine, Oran, Algeria

Introduction: The epidemic and the precocity of on-
set of T1D in children have inevitably increased over 
the past 25 years.
Objectives: This work aims to show the reality of this 
evolution through the incidence register of the de-
partment of Oran, the recruitment of the Pediatric 
Service “C” of the University Hospital of Oran and the 
profile of the cohort regularly followed.
Methods: Descriptive single-center study on a popu-
lation where the incidence of T1D before the age of 
15 currently exceeds 30/100,000 and whose preva-
lence was 1/458 children under 15 at the end of 2022. 
The cohort includes subjects reporting at least 3 vis-
its in the past 15 months
Results:  From 1973 to 2022, 5091 incident cases, of 
which 45% reside outside the original department, 
52% of boys, were received, increasing from a few 
dozen/year in the 1970s to 250/year in the last five-
year period with in particular 73% fewer 10 years, a 
notable adiposity rebound, a reversal of seasonality, 
22% inaugural ketoacidosis and an initial HbA1c of 
10.75%±2.22%. 
The regularly followed cohort is 1258, of which 33% 
outside the department, 3.78 ± 1.67 visits / last 15 
months / child, average age 13.68 ±6.25, median 
13.79, 42% over 15 years old, last HbA1c of 8.03±1.63%, 
median at 7.8. 
The current glycemic balance is strongly correlated 
with the age and the seniority of the diabetes -par-
ticularly deleterious in the conjunction 15-20 years of 
age and 5-10 years of duration-, with the socio-eco-
nomic conditions and the educational and profes-
sional occupation. Age at onset, sex and place of 
residence have no notable effects
Conclusions:  We confirm by this work covering 50 
years of recording, more than 5000 recruitments 
and a large current cohort, the reality of the child-
hood diabetes epidemic with an annual growth rate 
of more than 10% over the past 25 years. 
The significance of the non-infectious environment 
was established on the observation of the loss of 
seasonality and on the phenomenon of acceleration 
associated with the emergence of childhood obesi-
ty.
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P-238    |    Clinical profile of diabetes among 
children and adolescents at type 1 diabetes centre, 
Kota, Rajasthan, India
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Introduction:  Very less information is available on 
presentation, characteristics and types of youth-on-
set diabetes in Rajasthan, with limited publications 
from Rajasthan, India.
Objectives:  This study is based on the clinical fea-
tures of children and adolescents at the time of on-
set of diabetes at Ramchandani Diabetes Care & 
Research Centre, Kota, Rajasthan, India.
Methods: Based on the review of clinical features of 
all children and adolescents with newly diagnosed 
diabetes at Ramchandani Diabetes Care & Research 
Centre, Kota, Rajasthan, India from January 2018 to 
December 2020.
Results: Total 72 new patients presented with diabe-
tes in 2018-2020, of which 55.6% were female. They 
were diagnosed as type 1 by clinical features and 
history given by family members. There median age 
was 16.5 yrs. Common clinical features were polyurea 
(98%), polydipsia ( 95.5%), weight loss (70%). 
Approx 20% children were diagnosed as a type 1 af-
ter viral fever. Approx 50% patients were diagnosed 
after DKA. Median diabetes duration was 4.1 yrs. 
In this year no diabetic type 2 adolescents or chil-
dren was diagnosed, 100% were diagnosed as type 
1. Mean HbA1c was 9.6, only 1 percent patient admit-
ted in hospital due to severe hypoglycemia, 2.1% pa-
tients were affected by diabetic retinopathy. 20.4% 
children did not have a refrigerator at their home, so 
they used clay pot to store insulin.

Conclusions:  In this study,the outcome was that fe-
males are more prone to become diabetic type 1. 
So proper, education, screening and diagnosis are 
very important. Community and health professional 
awareness should be must.

P-313    |    Hypoglycemia in children with type 1 
diabetes in Quebec, Canada: A BETTER registry 
study

L. Hill1,2, M. Talbo3, A. Katz4, V. Messier5, M. Rekik6, 
A.-S. Brazeau3, L. Legault1

1Research Institute - McGill University Health Centre, 
Pediatrics, Montreal, Canada, 2McMaster University, 
Pediatrics, Hamilton, Canada, 3McGill University, 
School of Human Nutrition, Montreal, Canada, 
4Université de Montreal, Faculté de Médecine, 
Montreal, Canada, 5Institut de Recherches Cliniques 
de Montréal, Montreal, Canada, 6Université Laval, 
Département d’Opérations et Systèmes de 
Décision, Quebec, Canada

Introduction:  An estimated 600,900 children are 
living with type 1 diabetes (T1D) worldwide. Hypogly-
cemia is the most common complications of insulin 
therapy and is an important barrier to maintaining 
euglycemia. Parents and caregivers oversee or aid 
with the care and management of their T1D. 
Children with T1D experience more frequent severe 
hypoglycemic episodes compared to adults and are 
at greater risk for disruptions in cognitive function 
and neuropsychological development.
Objectives:  This study aims to describe children’s 
(<14 y/o) experience with hypoglycemia, using data 
from a T1D registry in Canada.
Methods:  Descriptive cross-sectional study de-
sign from the BETTER Registry (BEhaviours, Ther-
apies, TEchnologies and hypoglycemic Risk in T1D) 
(NCT03720197). Parents of children <14 y.o. complet-
ed an online survey of sociodemographic variables, 
diabetes and hypoglycemia history, current treat-
ment, and impaired hypoglycemia awareness (IAH). 
Children were divided into 3 groups 0-5 y.o., 6-11 y.o. 
and 12-14 y.o. Chi-square test was used for categor-
ical variables and one-way analysis of variance for 
continuous variables.
Results: A total of 323 parents completed the survey. 
On average, children were 9.3 ± 2.9 years with a di-
abetes duration of 2.9 ± 2.9 years, 46% female, 86% 
white, 42% used an insulin pump and 72% used a 
continuous glucose monitor. 73% of children experi-



ISPAD 2023 ABSTRACTS304

enced a serious hypoglycemia event (<3mmol/L) in 
the last month, but number of events didn’t differ be-
tween groups. Last severe hypoglycemia event (re-
quiring assistance or glucagon) was not significantly 
different between the groups (p=0.073). 
The last month IAH was experienced significantly 
more in the 0-5 y.o. compared to the other groups, 
with 29% having felt no symptoms at onset.
Conclusions: Hypoglycemia and IAH are highly prev-
alent in children <14 y.o. Children diagnosed between 
<5 y.o are the most at risk for a severe hypoglycemia 
event. 
Patient-reported outcomes are an important first 
step to understanding the burden of T1D in vulnera-
ble populations.

P-382    |    Clinical profile of type 1 diabetes in 
children: a hospital-based cross-sectional study in 
Myanmar

P.P.P.S. Linn1

1Universtiy of Medicine, Mandalay, Pediatric 
department, Mandalay, Myanmar

Introduction:  Type 1 Diabetes is a common pediat-
ric endocrine disorder and is increasing each year, 
mainly in younger children. Its clinical features and 
associated factors are essential for the diagnosis of 
children and thus for the prevention of serious out-
comes such as DKA
Objectives: To describe the clinical profile of type 1 
diabetes in children and to evaluate the factors as-
sociated with poor glycemic control and associated 
comorbid conditions
Methods: A hospital-based cross-sectional descrip-
tive study was conducted at a diabetes clinic and 
medical units of 550 bedded Children Hospital, Man-
dalay, Myanmar from January to December 2020. 52 
children, aged between 1-16 years, were included in 
this study
Results:  In this study, 52 children with T1DM were in-
volved. Most of them were female and the common 
age group was 5-10 years. 
Polyuria, Polydipsia, and weight loss are the major 
presenting symptoms and DKA was an initial presen-
tation in 40%. 65% of children didn’t achieve optimal 
glycemic control. 67% of children used premixed in-
sulin twice daily regimen. 
Most children had no associated comorbid condi-
tions such as hypertension, dyslipidemia, and thyroid 
dysfunction.

Conclusions:  In this study, females were more com-
mon, and major symptoms are polyuria, polydipsia 
and weight loss. Most of them presented with DKA at 
the time of diagnosis. 
In addition to the disease’s demographic charac-
teristics and clinical presentation, this study empha-
sized the factors related to poor glucose control. 
After finding out these factors, there was no signif-
icant statistical association between glycemic con-
trol and age of onset, time spent for physical activi-
ties, and nutritional status in terms of BMI. 
This study is important because accurate epidemi-
ological data are important to guide the planning of 
healthcare systems and policies to further improve-
ment of diabetes care in the country. Awareness 
among parents/public about the symptoms of dia-
betes is needed as it may result in a timely diagnosis 
of diabetes and may prevent serious outcomes.
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