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P001
Ethnic differences in the development of
cardiovascular disease risk factors in children with
type 1 diabetes - a prospective longitudinal study in
the UK
S. Jones1, A. Khanolkar2,3, E. Gevers4,5, T. Stephenson2, R. Amin2

1University College London, London, United Kingdom, 2University College
London, GOS Institute of Child Health, London, United Kingdom,
3Karolinska Institutet, Institute of Environmental Medicine, Stockholm,
Sweden, 4Queen Mary University, Centre for Endocrinology, London,
United Kingdom, 5Barts Health NHS Trust, Royal London Children's
Hospital, Department of Paediatric Endocrinology, London, United
Kingdom

Objective: Cardiovascular disease (CVD) is a leading cause of death in
diabetes with significant ethnic differences. CVD risk factors develop
in childhood and are modifiable. We studied development of CVD risk
factors from diagnosis of type 1 diabetes (T1D) in a multi-ethnic
cohort of children and young people (CYP).
Methods: All CYP diagnosed with T1D attending three pediatric clinics
in London (2005-2015) were included. Clinical and demographic informa-
tion was collected prospectively during routine check-ups. Linear longitu-
dinal mixed effects modeling was used to analyze ethnic (White, Mixed-
ethnicity, Black, Somali, Bangladeshi and Asian) differences in trajectories
of risk factors (BMI, blood pressure [BP], lipids and albumin-creatinine-
ratio [ACR]) from diagnosis (adjusting for age, gender and clinic).
Results: 565 children were included (48% males, 60% non-white).
Mean age at diagnosis was 8.5 years (range 0.9-19.4) and diabetes dura-
tion was 4.3 years (0-10.8). 33% of measures showed unhealthy BMI (Z-
scores ≥ 85th percentile), 15% showed microalbuminuria, 66% were
above total cholesterol targets and 5% reached LDL treatment thresh-
olds. Mean BMI was highest in Black (21 kg/m2) and Bangladeshi CYP
(20.3 kg/m2 Vs. 19.7 kg/m2 in White). Black and Asian groups had
higher BP (p < 0.001). Following diagnosis, there were significant annual
increases in BMI (adjusted estimates 1.4 kg/m2, 95% CI 0.5-2.3) in
Somali and total cholesterol (0.35 mmol/mol, 0.2-0.7, Figure) and LDL
(0.35 mmol/mol, 0.12-0.58) in Bangladeshi compared to White CYP.
Black CYP had significant annual increases of triglycerides (0.14 mmol/
mol, 0.25-0.01) and ACR (0.5, 0.66-0.28) compared toWhite.
Conclusions: CYP with T1D have higher prevalence of CVD risk fac-
tors, with worse profiles in Black and Bangladeshi groups. This sup-
ports findings of increased CVD risk in ethnic minorities with and
without diabetes. Tailored interventions for ethnic minority CYP with
T1D are needed to preserve CV health in adult life.

P002
Organ specific autoimmune diseases in type
1 diabetes mellitus
A. Venkatanarasu1,2, A. Sachan1, S. Vaikkakara1, D. Bekkam1,
P. Ganji1, B. Bachimanchi1, P. Chaitanya1, A.K. Prayaga3, R.N. Sugali1,
D. Gunashekar1, K. Egtv1

1SVIMS, Endocrinology, Tirupati, India, 2Yashoda Hospital, Endocrinology,
Secunderabad, India, 3SVIMS, Pathology, Tirupati, India

Objectives: To study the prevalence of organ specific autoimmune
diseases especially autoimmune thyroid disease (AIT) and celiac dis-
ease (CD) in patients with type 1 diabetes mellitus (T1DM).
Materials and Methods: It was a cross sectional case-control study.
Subjects with T1DM (n =139) and otherwise healthy subjects (n = 70)
were recruited as cases and controls respectively. AIT was defined as
presence of anti TPO or anti TG antibodies (Beckmann access II,
chemiluminescence assay). Anti TPO and anti TG positivity was
defined by values >3 times of the upper limit of the normal. CD auto-
immunity was detected with anti TTG (tissue transglutaminase) anti-
bodies (AESKULISA-ELISA kits) and positivity was defined by values
>3 times of the 100th percentile of controls. After taking consent,
those who were positive for CD autoimmunity, subjected for intesti-
nal biopsy for confirmation.
Results: Mean age of the cases and controls recruited for the study
were 17.6 � 7.1 and 18.2 � 7.0 years respectively. Prevalence of anti
TPO antibody, anti TG antibody or either of the thyroid antibodies
was in 28% (39/139), 11.5% (16/139) and 32.4% (45/139) respec-
tively among cases. Thyroid dysfunction was found in 17.3% of cases.
Goiter, serum TSH, thyroid dysfunction and anti TG antibody positiv-
ity were high in anti TPO antiboby positive cases compared to nega-
tive cases. Anti TTG antibody was positive in 24.5% (34/139) of
cases. Among CD autoimmune positive subjects, 23 were given con-
sent for biopsy and 22 (95.6%) cases found to have biopsy proven
CD. Glycemic control was better in anti TTG antibody negative group
when compared to positive group but there was no difference among
patients with or without AIT.
Conclusions: In individuals with T1DM, prevalence of organ-specific
autoimmune diseases was high. Presence of thyroid autoimmunity did
not have any effect on glycemic control but presence of celiac autoim-
munity was associated with poor glycemic control.

P003
25OHD deficiency and insufficiency in obese
children and adolescents and its relationship with
metabolic parameters
N.K. Abd El-Fatah1, O.M. Omar2, R.A. Abo Elwafa3, N.S. Mohamed4

1Alexandria University, High Institute of Public Health, Department of
Nutrition, Alexandria, Egypt, 2Alexandria University, Pediatrics,
Alexandria, Egypt, 3Alexandria University, Clinical Pathology, Alexandria,
Egypt, 4Alexandria University, High Institute of Public Health, Statistics,
Alexandria, Egypt

Introduction: Childhood obesity is increasing reaching an epidemic
with the risk of long term metabolic effects.
Objectives: To assess 25OHD deficiency among obese Egyptian chil-
dren and adolescents, and to investigate association between 25OHD
and some metabolic parameters.
Methods: A cross-sectional study was conducted on 60 Egyptian
obese children. Children were interviewed to collect personal data,
weight, height and waist circumference (WC). 25-OHD and metabolic
parameters defined as systolic blood pressure (SBP), fasting serum
glucose (FBG), insulin, lipids and hsCRP were measured.
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Results: Majority of the studied obese children were either 25-OHD
(20-< 30 ng/ml) or (<20 ng/ml) (45% and 40% respectively). Co-
occurrence of severe obesity, insulin resistance (IR), high total choles-
terol (TC) and triglycerides (TGs), high FBG or high hsCRP with
25OHD deficiency was encountered among 48.3%, 36%, 66.7%,
81.2%, 72.7%, and 51.4% of obese children, respectively, and all previ-
ous variables were significantly associated with vitamin D. Serum
25-OHD had a significant intermediate inverse correlation with BMI,
WC and IR (r = -0.471, r = -0.547, r = -0.408, respectively). Almost all
children who had low High-density lipoprotein cholesterol (HDL) had
25-OHD <30 ng/ml. After adjustment of confounders the most pow-
erful predictor for explaining 25OHD variation was obesity sub-
classes.
Conclusions: Within a pediatric obese population, 25OHD deficiency
is observed with an association between low 25OHD and unfavorable
metabolic parameters.

P004
Effect of micronutrient intake on serum glucose and
insulin in adolescents with overweight/ obesity
V. Jain1, B. Upadhyaya1, B. Kumar1

1All India Institute of Medical Sciences, New Delhi, India

Introduction: Several minerals and vitamins play a role in metabolic
and hormone signaling pathways.
Objectives: To investigate the effect of dietary intake/ serum levels
of selected micronutrients on insulin resistance and blood glucose.
Methods: Overweight/ obese adolescents (n = 214) aged 10 to
16 years were recruited after taking consent. Dietary assessment was
done by 24 hr recall and quantitative food frequency questionnaire.
The intakes of calcium, magnesium, folic acid, and vitamin B12 were
calculated for each subject, and compared to age and gender based
recommended daily allowances (RDA) for Indians. As vitamin D is
chiefly synthesized in the skin, serum 25 hydroxyvitamin D (25OHD)
was measured in a subset of 66 subjects. Blood glucose was measured
fasting and after 2 hr of 1.75g/kg oral glucose. Fasting insulin was
measured and homeostatic model assessment of insulin resistance
(HOMA-IR) was calculated as fasting insulin (μU/ml) × fasting glucose
(mmol/L)/22.5.
Results: Vitamin D deficiency (25OHD <20 ng/ml) was present in
74%; dietary calcium and vitamin B12 intakes fell short of the RDA in
39 and 78% of the subjects, respectively. Intakes of magnesium and
folate exceeded the RDA in all. The comparison of glucose, insulin and
HOMA-IR between subjects with deficient and adequate serum
levels/ intakes for Vitamin D and calcium; and those with intakes < or
≥ 200% and 150% of the RDA, respectively, for magnesium and folate
is shown in Table 1.

Parameter (N) Fasting glucose
(mg/dl)

2 hr glucose
(mg/dl)

Fasting Insulin
(μU/ml)

HOMA-IR

Mean � SD P Mean � SD P Median (range) P Median (range) P

Serum 25hydroxyD
<20 ng/ml (49)

89.3 � 10.5 0.017 113.8 � 16.8 0.124 13.9 (3.3-42.6) 0.618 3.0 (0.7-8.8) 0.883

≥ 20 ng/ml (17) 81.8 � 12.3 107.1 � 10.4 15.1 (4.1-36.9) 3.2 (0.8-7.8)

Calcium intake
<100% RDA (83)

82.8 � 10.5 0.134 107.6 � 12.5 0.959 17.2 (6.3-55.7) 0.016 3.5 (1.3-10.8) 0.023

≥ 100% RDA (129) 85.2 � 11.2 107.7 � 19.1 14.4 (1.3-55.5) 2.9 (0.3-10.7)

Magnesium intake
<200% RDA (14)

87.3 � 13.9 0.299 120.5 � 38.3 0.004 17.6 (9.3-40.4) 0.201 3.4 (2.2-8.7) 0.158

≥200% RDA (198) 84.0 � 11.1 106.0 � 14.1 15.4 (1.3-55.7) 3.2 (0.3-10.8)

Folate Intake
<150% RDA (49)

85.7 � 10.2 0.300 112.7 � 23.1 0.018 17.9 (1.8-41.4) 0.198 3.5 (0.4-9.4) 0.169

≥150% RDA (163) 83.8 � 11.7 106.2 � 14.2 14.8 (1.3-55.7) 3.1 (0.3-10.8)

[Fasting and 2 hrs plasma glucose, serum insulin and HOMA-IR in overweight/ obese adolescents according to categories of micronutrient intake/level]

Subjects with vitamin D deficiency had higher fasting glucose, those
with low calcium intake had higher insulin and HOMA-IR. Subjects
with lower intakes of folate and Mg had higher 2 hr glucose. B12
intake did not have an effect on any of the parameters.
Conclusions: In overweight/obese adolescents, higher levels of Vita-
min D and higher dietary intakes of calcium, magnesium and folate
have a beneficial effect on glucose homeostasis.

P005
Oral diseases in a young population of patient living
with type 1 diabetes in Cameroon: epidemiological
and clinical aspects
M. Anne Marilyne1, C. Adèle Bodieu2, K. Laura3, S. Desvictoires4,
D. Mesmin5, S. Eugène5

1Faculty of Medicine and Biomedicals Sciences of University of
Yaoundé I, Odontostomatology, Yaoundé, Cameroon, 2Central Hospital
Yaoundé Cameroon, Endocrinology/Pediatric, Yaoundé, Cameroon,
3Regional Hospital of Maroua, Medecine, Maroua, Cameroon, 4Central
Hospital Yaoundé Cameroon, Pediatric, Yaoundé, Cameroon, 5National
Obesity Center of Central Hospital Yaoundé Cameroon, Endocrinology/
Diabetology, Yaoundé, Cameroon

Introduction: Diabetes has been unequivocally confirmed as a major
risk factor for periodontitis, which amplifies the immune response to
pathogenic oral germs and, therefore, lead to the destruction of peri-
odontal tissues. On the other hand, severe periodontal diseases
induced by dental plaque will also alter metabolic control by inducing
insulin resistance.
Objective: To evaluate the frequency and typology of oral diseases
observed in a cohort of patients living with type 1 diabetes in
Cameroon.
Methods: Oral diseases were clinically assessed in 101 patients (7-28
years of age) followed up in a project “Changing Diabetes in Children”
in Cameroon with diabetes and 101 nondiabetic control subjects
(12-29 years of age).
Results: Severe periodontitis was more common in diabetes patients
than in controls. The number of teeth with evidence of attachment
loss was significantly greater in patients with diabetes 28.8% vs
16.8% p = 0.032. patients with diabetes had significantly higher pla-
que and gingival inflammation levels compared with control subjects
46 � 31% vs 24 � 23% in controls p = 0.001 and 51 � 30% in T1DM
vs 19.2 � 23% in control p 0.001. Halitosis and coated tongue were
more prevalent in diabetes patients 72.3% vs 25% controls, p = 0.001
and 50.5% vs 15% controls, p = 0.03. The prevalence of dental caries
was high in both groups. The prevalence of oral diseases was higher in
T1DM patients with poor glycemic control. Diabetes was correlated
with the onset of oral diseases in our study population.
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Conclusion: The prevalence of oral diseases was high in our study
population, probably reflecting the situation in the general population.
These conditions were diagnosed in a context of low consumption of
oral health benefits coupled with a lack of knowledge about the two-
way relationship between type 1 diabetes and oral diseases.
Keywords: Oral diseases; type 1 diabetes; oral hygiene

P006
Study to evaluate dental caries and its progression
by using PRS index in type 1 diabetics
S. Gupta1, M. Zamad2, A. Zamad3, K. Gupta3, S. Gathe3

1Sunil's Diabetes Care n' Research Centre, Diabetology, Nagpur, India,
2Sunil's Diabetes Care n' Research Centre Pvt. Ltd, Dentistry, Nagpur,
India, 3Sunil's Diabetes Care n' Research Centre Pvt. Ltd, Nagpur, India

Objective: To evaluate dental caries and its progression in T1DM
using Pulpal involvement -Roots -Sepsis index.
Method: Clinical examination of 55 T1DM was carried out. Data on
demography, duration, oral hygiene, brushing frequency and HbA1c
status was obtained on these patients & examined for the presence of
caries, pulpal involvement( p/P), root stumps (r/R),dental abscess (s/S)
and PRS indexing was followed to arrive at score for each patient.
PRS index was calculated as the sum of teeth with P, R and S greater
than 0.The correlation of PRS index with duration of diabetes and
HbA1c level was determined using Spearman's correlation coefficient.
The index scores according to brushing frequency as well as oral
health status was determined using Wilcoxon's rank sum test. The sta-
tistical significance was evaluated at 5% level.
Results: Study sample consisted of 27 males and 28 females. In oral
hygiene, 18 had poor hygiene, while 37 had fair. Clinical examination
revealed that out of 55 patients, 37 patients had one or more teeth
with caries & affected teeth were 113.The prevalence of PRS among
type I DM was 61.8% & overall mean was 1.33,while the median score
was1. The correlation of PRS with duration of diabetes was 0.11, indi-
cating that as duration of DM increases, there is tendency of
increased PRS index, although the correlation was insignificant with P
= 0.407.The correlation of HbA1c was studied with PRS index, which
resulted into positive correlation of 0.036, but statistically insignificant
(P = 0.791).The median index for patients with brushing habit of twice
a day was insignificantly different than those with habit of once a day
with P = 0.133.
Conclusion: Poor glycaemic control and longer duration of diabetes
may increase the risk of dental caries and value of PRS index, but
appropriate oral hygiene & metabolic control may prevent the devel-
opment of dental caries in T1DM. Good preventive care can control
this development.

P007
The efficacy and safety of octreotide treatment for
diazoxide-unresponsive congenital hyperinsulinism
in China
B. Cao1, C. Gong1, D. Wu1, X. Liang1, M. Liu1, C. Su1, W. Li1

1Capital Medical University, Beijing, China

Background: Octreotide is an off-lable medicine for CHI but widely
used nowadays. However, the efficacy and adverse effects have been
reported varied in centers.
Objective: To evaluate the efficacy and safety of the subcutaneous
octreotide injection for diazoxide-unresponsive CHI in China.
Subjects and Methods: Diazoxide-unresponsive CHI children treated
with subcutaneous octreotide injection at an adjusted dosage of up to
50 μg/kg/day were involved in the study. Every 2 hours the blood glu-
cose (BG) was checked after wean-off iv dextrose during 48 hours, if
BG was over 3.3 mmol/L means complete effectiveness; if BG <
2.8 mmol/L was detected more than two times means ineffectiveness;
if BG between 2.8 mmol/L and 3.3 mmol/L was detected more than
twice means partial effectiveness.

Results: Twenty-five Chinese (15 males) children were enrolled in the
study. Their median onset age was 1 day (range1-150 days), the
median diagnosis age was 7.5 weeks (range 1-24 wk), the mean age of
last visit was (1.6 � 0.9) (maximum 3.3) years old. The effective
median dose of octreotide required was 10.0(range 1.2~20.0) μg/kg/
d, the mean duration was (8.9 � 6.3) months (range 1.5-25 mo).
Eighty-eight percent (22/25) were confirmed with ATP sensitive
potassium channel gene mutation (19ABCC8, 3KCNJ11). The octreo-
tide was completely effective, partly effective in 12, 9 patients respec-
tively and ineffective in 4 (16%). The effectiveness of octreotide was
not different between gene-positive and -negative group. The dose of
octreotide was not different between monoalliec and biallelic ATP
sensitive potassium channel mutation. Transient elevation of liver
enzymes occurred in 20% patients, asymptomatic gallbladder pathol-
ogy occurred in 1 patient, the mean height SDS was 0.3 � 1.5 at the
last follow-up.
Conclusions: The octreotide was well tolerated, effective therapy for
diazoxide unresponsive CHI cases.

P008
Celiac disease autoimmunity in children with type
1 diabetes is associated with longitudinal loss in
bone mineral density
B. Frohnert1, E. Liu2, I. Taki1, M. Rewers1

1University of Colorado School of Medicine, Barbara Davis Center,
Aurora, United States, 2University of Colorado School of Medicine,
Pediatrics, Aurora, United States

Objective: Evaluate longitudinal changes in bone mineral density
(BMD) for children with a history of celiac disease autoimmunity as
evidenced by tissue transglutaminase (TG) antibody positivity and
type 1 diabetes mellitus (T1D) compared to appropriate control
groups.
Methods: BMD was assessed at baseline and 4 years later in 249 chil-
dren with T1D (120 TG+; 129 TG-) and in 141 children without diabe-
tes (71 TG+; 70 TG-). Of these, 153 and 101 returned for 4-year
follow-up, respectively. Comparisons were by chi-square for categori-
cal variables and t-test for comparison of continuous measures. Mean
age for at baseline was 14y for all groups and did not differ signifi-
cantly by TG or T1D status.
Results: T1D Children with TG+ had significantly worse BMD L1-L4
z-score at baseline compared to T1D children who were TG- (-0.4 �
1.2 vs 0.1 � 1.1, p < .001) and this was also seen at 4 year follow-up
(-0.6 � 1.2 vs -0.2 � 1.0, p = .04). There was no difference in HbA1c
between TG+ and TG- children. In children without T1D, there was no
difference in BMD for TG+ vs TG- children. In TG+ children, those
with T1D had lower average BMD L1-L4 z-score than those without
T1D at baseline (-0.44 � 1.22 vs -0.16 � 1.07, p = 0.11) and 4 years
(-0.56 � 1.22 vs -0.41 � 1.16, p = 0.44), but this difference was not
significant. Of note, the T1D children had shorter duration of known
TG positivity than those without T1D (5.5 � 3.1 vs 8.3 � 3.4 y, p <
.0001). None of the TG- participants avoided gluten, while in TG+
positive groups, a similar number of T1D vs non-T1D were gluten-free
at baseline (44% vs 32%, p = 0.12).
Conclusions: Children with both T1D and TG+ showed greater
abnormalities in BMD compared to TG- controls at baseline and after
4 years of followup.

P009
Association of T1DM and HLH syndrome- a case
report
S. Madhavan1

1KIMS, Pediatric Endocrinology, Trivandrum, India

Hemophagocytic lymphohistiocytosis (HLH) is a rare, potentially fatal
disease characterized by proliferation of activated lymphocytes and
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macrophages. Familial HLH syndrome may be caused by Perforin gene
mutation, which also predisposes to Type1 Diabetes Mellitus (T1DM).
A fourteen year old born of consanguinous parents presented with
fever and abscess in his gluteal region. He was on insulin for T1DM
diagnosed two weeks earlier. We initiated antibiotic therapy. High
spiking fever persisted. He developed hepatomegaly and skin lesions.
Laboratory tests showed pancytopenia, hypertriglyceridemia,

markedly elevated ferritin and hemophagocytes in bone marrow. Skin
lesion biopsy revealed cytophagic histocytic panniculitis. EB virus PCR
was positive. We started steroids for secondary HLH. After initial
favorable response he relapsed with pancytopenia, sepsis and multi-
organ failure, and finally succumbed.
HLH syndrome in T1DM patient is a red flag for primary HLH. Early
referral for stem cell transplantation must be considered.
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P010
Primary sjogren syndrome, autoimmune hemolytic
anemia and thrombocytopenia in a type 1 diabetic
child
N. Yousef Salah1, R. Adel Thabet1

1Ain Shams University, Pediatrics, Cairo, Egypt

We present a 14 years old type 1 diabetic male for 4 years controlled
on basal bolus insulin regimen (1.3u/kg/day). One year ago the patient
developed generalized lymphadenopathy, polyarthritis and spiky
fever. 1st hour ESR (90 mm/hr), rheumatoid factor (Latex) was nega-
tive and C3 and C4 were not consumed (C3 91.7 mg/dL, C4 9.1
mg/dL). ANA was positive speckled pattern while antiDNA was nega-
tive. Abdominal examination revealed hepatosplenomegally with the
liver 5 cm below costal margin and spleen just palpable below costal
margin. Pelviabdominal ultrasound revealed hepatosplenomegally,
liver 14.6cm and spleen 14.4 cm with right external iliac lymhadeno-
pathy measuring 1.7*1 cm with preserved hilum and normal vascular-
ity. Lymph node biopsy revealed chronic lymphadenitis with reactive
follicular hyperplasia and periadenitis. Slit lamp showed no uveitis.
The patient was diagnosed as rheumatoid arthritis and started ibupro-
fen (30 mg/kg/day) with no improvement. Three months later the
patient developed parotid and submandibular sialoadenitis, neck ultra-
sound showed bilateral parotid and submandibular glands heteroge-
nous appearance mostly inflammatory. Antibiotics were given for
2 weeks with no improvement. The patient developed epistaxis, CBC
showed anemia (Hb 7.4 mg/dL) and thrombocytopenia (plt 24 X109),
direct and indirect coomb's were positive. 24 hours urinary proteins
0.2gm/24hrs (n < 0.15g/dL), and echo was normal. Anti GAD anti-
bodies were 81 U/ml (n < 1U/ml). So SSA and SSB were done, SSA
was strongly positive (90u) and SSB was positive (26U). The patient
was diagnosed as primary Sjogren with immune mediated anemia,
thrombocytopenia and autoimmune diabetes and started steroids on
1mg/kg/day.
Conclusion: Further studies should be done to explore the relation-
ship between primary sjogren, autoimmune diabetes and autoimmune
cytopenias. Physicians should be aware of the possibility of autoim-
mune cytopenias and sjogren syndrome in pediatrics with autoim-
mune diabetes.

P011
Polyglandular autoimmune syndrome type II: a rare
presentation in an adolescent
R. Mohanty1

1Blackpool Teaching Hospital, Paediatrics, Blackpool, United Kingdom

Introduction: The occurrence of two or more endocrine disorders in
an individual is called polyglandular autoimmune syndrome ( PAS).
2 major types have been described. PAS type I which consists of
mucocutaneous candidiasis, hypoparathyroidism, addisons disease,
type1 diabetes is common in childhood. On the other hand PAS type
II which is characterized by presence of addison´s disease with either
thyroid disease or type1 diabetes is usually seen in adults and more
commonly seen in females. It is very rare in children and adolescents.
Objectives: We describe a case of an adolescent being diagnosed
with PAS II with rare combination of 3 endocrine disorders. A 16 year
old boy with known type1 diabetes was subsequently diagnosed with
hypothyroidism and addison´s disease.
Methods: This 16 year old boy was diagnosed with type1 diabetes at
2 years age as he presented with classic symptoms of polyuria and
polydipsia. He was initially started on twice daily insulin regime. He
moved to basal bolus regime when he was 11 years old. He was rela-
tively well controlled. His last HbA1c was 76. He had regular annual
bloods.

Results: During his annual review in 2015 his blood tests showed
high TSH ( 22.2) and low T4. His Thyroid Peroxidase Antibody (TPO)
was very high( 1497). He was diagnosed with hypothyroidism and
commenced on L-Thyroxine.
In May 2017 he became increasingly lethargic, anxious with loss of
weight and appetite for 3 weeks. His face and arms looked tanned.
Further blood tests showed severe hyponatremia (111 mmol/L),
hyperkalemia (6mmol/L). His ACTH was very high ( 691 ng/L, N:
0-46), Cortisol was very low at 281 nmol/L, aldosterone < 50.
Synacthen Test (ACTH stimulation test) showed 2 hour Cortisol rise
to 284 and he was positive for adrenal antibody. He was diagnosed
with addison´s disease and commenced on hydrocortisone and
fludrocortisone.
Conclusion: PAS type II is very rare in children and adolescents
(1:20000). T4 therapy can precipitate adrenal crisis.

P012
Simultaneous onset of type 1 diabetes mellitus &
juvenile dermatomyositis complicated by diabetic
ketoacidosis in a girl of 4 y
N. Thalange1, B. Fathalla2

1Al Jalila Children's Hospital, Paediatric Endocrinology, Dubai, United
Arab Emirates, 2Al Jalila Children's Hospital, Paediatric Rheumatology,
Dubai, United Arab Emirates

A girl of 4y presented with a 4-month history of progressive proximal
muscle weakness and photosensitive facial rash. She was unable to
stand or walk. Investigations showed high CK and positive anti-Mi-2,
anti-NXP-2 myositis-associated antibodies. Muscle MRI showed
extensive inflammation of the pelvic and quadriceps muscles. Muscle
biopsy showed inflammatory myositis, confirming the diagnosis of
Juvenile Dermatomyositis [JDM]. The severity of her disease dictated
intensive treatment including IV methylprednisolone, immunoglobulin
and weekly SC methotrexate.
On commencing methylprednisolone, she unexpectedly deteriorated
with metabolic acidosis (pH 7.2) hyperglycemia (553 mg/dL) and keto-
nuria consistent with diabetic ketoacidosis [DKA]. HbA1c was 9.2 %
[eAG 217 mg/dL], and coupled with severity of hyperglycemia, Type I
diabetes [T1D] was suspected. On direct questioning, a history of pro-
gressive polyuria and polydipsia was disclosed. She responded to IV
fluids and insulin and was converted to high-dose multiple daily injec-
tion regime with control eventually achieved with insulin degludec
[IDeg] 16u OD, aspart 1u:10g. CHO, [1.81 U/kg/d], combined with
Flash glucose monitoring. Glycemic control was very problematic due
to steroid-induced insulin resistance and improved as steroids were
reduced [currently requiring 0.86 U/Kg/d, on Prednisolone 25 mg].
T1D was confirmed, by positive glutamic acid decarboxylase [GAD65]
antibodies. The patient is now much improved, and successfully
ambulating.
To our knowledge, this is the only report of the simultaneous occur-
rence of JDM and T1D. The high HbA1c, positive GAD65 and ante-
cedent polyuria and thirst confirmed new-onset T1D rather than
steroid-induced diabetes. The clinical imperative was to manage her
severe JDM. IDeg was highly beneficial in countering the steroid-
induced insulin resistance due to ease of titration to fasting plasma
glucose, and no ketosis has been encountered since starting insulin
injection therapy.
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High prevalence of obesity among infants
presenting with intussusception: findings from an
Egyptian cohort
K. Ashour1, M. Nada2, M. Abidy3, G. Eladely4, A. Elabany1, O.M.
Omar1

1Alexandria University, Pediatric Surgery, Alexandria, Egypt, 2Ministry of
Health Hospitals, Red Sea Governorate, Egypt, 3Ministry of Health
Hospitals, Kafr el Sheikh Governorate, Egypt, 4Ministry of Health
Hospitals, Aswan Governorate, Egypt

Introduction: Intussusception is a life-threatening illness,. The causes
underlying intussusception are not fully understood, although some
predisposing factors are known. Intussusception is frequently seen to
occur in well-nourished infants.
Objectives: To determine whether patients presenting with intussus-
ception have a high prevalence of obesity.
Methods: This cross sectional study was conducted in 100 infants
presenting with intussusception aged ≤ 2 years at the Pediatric Sur-
gery Department. Anthropometric measures, history of recent upper
respiratory tract infection, timing and type of intervention were
recorded. A near median split divided the population into younger
(aged < 8 months, N = 47) and older (8-24 months, N = 53) groups.
Obesity was defined as having a body weight for length ≥ 97.7th cen-
tile on WHO growth charts.
Results: The study comprised 58 boys and 42 girls, 31% of whom had
upper respiratory infection in the preceding month. Obesity was pre-
sent in 18% of patients, based on WHO growth charts. There was a
trend toward higher percentage of obese infants within the younger
(25%) compared to older age groups (12%, P = 0.085), but no gender
difference. Obesity did not influence the rate of success of hydrostatic
reduction.
Based on Egypt-specific growth charts, the percentage of infants with
a weight-for-age centile ≥85th was 42%, of whom 7% were ≥97.7th

centile. The corresponding percentages for the weight-for -length
were 29% and 15% of patients respectively.
Conclusion: There is a high prevalence of obesity in infants present-
ing with intussusception, more so under 8 months of age. The mecha-
nistic link between obesity and the pathogenesis of intussusception
deserves investigation.

P014
Diabetic ketoacidosis (DKA) among patients with
young-onset type 1 and type 2 diabetes: results
from SEARCH (USA) and YDR (India) registries
P.A. Praveen1, C.W. Hockett2, T.C. Ong3, A. Amutha4, S.P. Isom5,
E.T. Jensen6, V. Mohan7, D.A. Dabelea2, R.B. D'Agostino5,
R.F. Hamman2, E.J. Mayer-Davis8, M.G. Kahn3, N. Tandon1

1All India Institute of Medical Sciences, New Delhi, Endocrinology and
Metabolism, New Delhi, India, 2Colorado School of Public Health,
Epidemiology, Denver, United States, 3University of Colorado, Pediatrics,
Denver, United States, 4Madras Diabetes Research Foundation &
Dr. Mohan's Diabetes Specialties Centre, Chennai, India, 5Wake Forest
School of Medicine, Bio-statistics and Bioinformatics, Winston-Salem,
United States, 6Wake Forest School of Medicine, Epidemiology, Winston-
Salem, United States, 7Madras Diabetes Research Foundation &
Dr. Mohan’s Diabetes Specialties Centre, Chennai, India, 8University of
North Carolina at Chapel Hill, Nutrition, Chapel Hill, United States

Introduction: There is a significant global variation in the presence of
Diabetic Ketoacidosis (DKA) among youth with diabetes.
Objectives: We compared the prevalence of DKA at onset among
patients with type 1 diabetes (T1D) and type 2 diabetes (T2D) from
the SEARCH for Diabetes in Youth (SEARCH) registry in the US and
the Registry of People with Diabetes with Young Age at Onset (YDR)
in India.
Methods: We harmonized the SEARCH and YDR data elements to
the structure and terminology in the Observational Medical Outcomes

Partnership (OMOP) Common Data Model (v5). Data used in the ana-
lyzes were from youth with T1D and T2D, aged <20 years and newly
diagnosed between 2006 and 2012 in YDR and between 2009 and
2012 in SEARCH. We compared the prevalence of DKA at/near onset
across registries using chi-square test.
Results: There were 5,366 SEARCH (4,078 with T1D, 1,288 with
T2D) and 1,579 YDR (1,416 with T1D, 163 with T2D) youth. The
prevalence of DKA by diabetes type and demographic characteristics
are shown in the table. More than one third of T1D youth enrolled in
SEARCH reported DKA at onset which was significantly higher than
YDR (35.3% vs 22.4%, p < 0.0001). The prevalence of DKA among
T2D in SEARCH and YDR were 5.5% and 7.4%, respectively (p = 0.4).
The burden of DKA in T1D was significantly higher among younger
age groups in both SEARCH and YDR and this relationship was similar
across registries (p = 0.4). In all age and gender categories, the propor-
tion of T1D patients with DKA was significantly higher in SEARCH
compared to YDR. There was no gender difference in the prevalence
of DKA in both SEARCH(p = 0.8) and YDR (p = 0.9).
Conclusions: These data show significant burden of DKA at onset
among SEARCH and YDR youth with diabetes, especially among the
younger age groups. The reasons behind such high prevalence are
largely unknown, but are critical in designing interventions to prevent
DKA at onset among young onset diabetes.

T1D T2D

SEARCH
n = 4,078

YDR
n = 1,416 p-value

SEARCH
n = 1,288

YDR
n = 163 p-value

Crude
Prevalence
n(%)

1440 (35.3) 317 (22.4) <0.0001 71 (5.5) 12 (7.4) 0.4

Age at
diagnosis
n(%)

0-4 yrs 285 (43.7) 55 (26.2) <0.0001

5-9 yrs 463 (35.2) 97 (23.5) <0.0001

10-14 yrs 525 (35.4) 117 (25.3) <0.0001 41 (6.9) 4 (10.0) 0.5

15-19 yrs 167 (26.6) 48 (14.5) <0.0001 29 (4.6) 8 (7.2) 0.2

Gender-
Female n(%)

662 (35.1) 152 (22.5) <0.0001 35 (4.2) 6 (7.4) 0.2

Gender-
Male n(%)

778 (35.4) 165 (22.3) <0.0001 36 (7.8) 6 (7.3) 0.9

[Crude and stratified prevalence(%)of DKA at onset in SEARCH and YDR]

P015
Autoimmune polyglandular syndrome: a diagnosis
not to miss
P. Nagaraj1, H.N. Vani1, P. Raghupathy1

1IGICH, Pediatric Endocrinology, Bengalooru, India

Introduction: Autoimmune polyendocrine syndromes are a heteroge-
neous group of diseases characterized by autoimmune activity against
more than one endocrine organ, although non-endocrine organs can
be affected. There are 4 types of APS. Type II APS is characterized by
Addison's and thyroid diseases with/without type 1 DM. We describe
a case of a 6 yr old girl presenting at an early age as compared to the
usual presentation at 3rd to 4th decade.
Case Details: 6yr old girl came with polyuria, polydipsia and polypha-
gia since 7days and family history of type II diabetes mellitus. Her
weight and height at the 50th centile, had generalized pigmentation
since 2yrs, more on the lips, gums, tongue, knuckles, nipples and nape
of neck. A café au lait spot measuring 7x6 cm was present on the
medial side of left thigh. Systemic examination was normal.
Investigations: high sugars (HbA1c - 12.1%, GAD antibodies positive),
hyponatremia, hyperkalemia (ACTH- 1250 pg/ml), normal calcium pro-
file, hypothyroidism (Anti TPO - 161 IU/ml), low serum cortisol (1.28
μg/dl). The symptoms, examination and laboratory investigations
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were suggestive of adrenal insufficiency, hypothyroidism and type I
DM; a diagnosis of APS II (Carpenters syndrome) was made. Hydro-
cortisone, insulin and thyroxine were commenced. Child gained good
weight with good glycemic control.
Discussion: APS II presents at 3rd or 4th decade of life with female
preponderance and defined by the occurrence of 2 or more of the fol-
lowing: adrenal insufficiency, type 1 DM, thyroid disorders and associ-
ated with other autoimmune disorders.
Presentation with multiple endocrine problems in the 1st decade is
unusual in our case. Functional screening of hormones, electrolytes,
glucose should be done first followed by organ-specific autoanti-
bodies. Treatment of APS-II is limited to hormone therapy.
An advance in genetics and research focused on family studies is
required. This might offer further knowledge on the inheritance of
APS II.

P016
Fecal calprotectin in children with type 1 diabetes
mellitus
Z. Orbak1

1Ataturk University, Medical Faculty, Department of Pediatric
Endocrinology, Erzurum, Turkey

Background: Fecal calprotectin (FC) is a potential biomarker of intes-
tinal inflammation. We examined fecal calprotectin concentrations in
patients with type 1 diabetes mellitus (T1DM), and also aimed to pro-
vide evidence on whether children at risk of gastrointestinal inflamma-
tion by measurements of fecal calprotectin.
Methods: We included 26 T1D patients without complications and
15 healthy control subjects matched for age, sex and BMI. Rapid test
for the quantitative determination of calprotectin in stool was used
for measurement.
Results: The T1DM patients had significantly higher fecal calprotectin
concentrations (p < 0.01). Of these patients, 15,38% (n = 4) had high
cut-off of 100 mg/kg while this ratio was 6,6% of controls. Only one
patient of these four diabetics had coeliac disease.
Conclusion: Higher concentrations of fecal calprotectin were associ-
ated with diabetes but not coeliac disease. Fecal calprotectin is not
able to investigate the subclinical inflammation of coeliac disease and
FC should be considered a useless tool in the diagnostic work-up for
coeliac disease in T1DM.

P017
Hyperglycaemic hyperosmolar state: a report of two
cases in PEG feeding children with underlying
neuro-disability
R. Koshy1, M. Al Qanoobi1, A. Granahan1, D. O'Sullivan1,
S.M. O'Connell1, D. Cody1,2

1Our Lady's Children's Hospital, Crumlin, Dublin, Ireland, 2University
College Dublin, Dublin, Ireland

Background: Hyperosmolar hyperglycemic state (HHS) is character-
ized by marked hyperglycemia, hyperosmolality and dehydration with-
out ketoacidosis. HHS is a rare diagnosis with a higher morbidity than
DKA. We present two cases of HHS in gastrostomy fed children with
underlying neuro-disability.
Methods: Retrospective chart review of patients with a diagnosis of
HHS between 2012 and 2018.
Results: Two Caucasian females (14 and 15 years old) were identified.
Both had underlying pre-morbid neuro-disability and were well estab-
lished on long term gastrostomy feeds. In Case 1, dehydration was
secondary to a two week history of gastro-enteritis, PEG site leak and
concomitant respiratory illness. Case 2 had preceding polydipsia and
dehydration related to travel to a hot climate.

Serum biochemistry for both cases demonstrated marked hypergly-
caemia/hypernatraemia (41.6/169 and 54/169 mmol/l respectively),
elevated serum osmolality (410 and 413 mmol/kg) and urea/creatinine
(19.1/128 and 21.8/103) levels. Both had mildly elevated HbA1C%
(6.6% and 6.9 %). Neither had evidence of ketosis. Both had negative
T1D auotantibodies and a normal BMI Z-score of 19.5 and 18.
Case 1 was further complicated with multiple infarcts and sinus
venous thrombosis on MRI Brain. Case 1 required up to 2units/kg/hr
of IV insulin prior to titration and subsequently discontinued four days
later. Case 2 remains on multiple dose injection therapy with low dose
requirements 0.3unit/kg/day.
Conclusions: HHS can occur in children with non-T2D phenotype
causing significant morbidity. Diagnosis can be challenging in children
with neuro-disability who may be non-verbal or unable to access
water freely. Preservation of intravascular volume can mask the sever-
ity of dehydration and result in late presentation. Deranged renal
function can impair glycosuria and cause worsening hyperglycemia.
Early identification and judicious fluid resuscitation should be a crucial
focus for initial management in this subgroup.

P018
Use of home blood ketone meters is associated with
a lower degree of metabolic deterioration in DKA
J.H. Wersäll1, P. Adolfsson1,2, G. Forsander1,3, A. Janson4,5,
E. Örtqvist4,5, L. Wallensteen4,5, R. Hanas1,6

1Sahlgrenska Academy, Institute of Clinical Sciences, Gothenburg
University, Gothenburg, Sweden, 2Department of Pediatrics, The Hospital
of Halland, Kungsbacka, Sweden, 3The Queen Silvia Childrens' Hospital,
Sahlgrenska University Hospital, Gothenburg, Sweden, 4Astrid Lindgren's
Children's Hospital, Karolinska University Hospital, Stockholm, Sweden,
5Department of Women's and Children's Health, Karolinska Institutet,
Stockholm, Sweden, 6Department of Pediatrics, NU Hospital Group,
Uddevalla, Sweden

Introduction: DKA is a potentially life-threatening condition and
should be avoided by the use of all available patient education and
technology methods.
Objectives: To investigate the use of home blood ketone meters
immediately before admission for DKA among patients with known
T1DM, and test the hypothesis that pH values were lower in patients
with no home ketone measurements before admission.
Methods: All children in Sweden with known T1DM admitted for
DKA and their caregivers were invited to participate in a two-year
study from Feb 2015 to Jan 2017. Admission parameters and access
to and use of home ketone meters immediately before admission for
DKA were collected through patient records and questionnaires filled
out by the caregivers and the attending physicians. Descriptive statis-
tics were used to investigate proportions and Mann-Whitney U test
to compare pH values in patients with or without home ketone
measurements.
Results: Data from a total of 67 patients were recorded, correspond-
ing to 56% of the 120 patients with known diabetes and DKA in the
SWEDIABKIDS registry. Of these, 60 patients had received a home
ketone meter and 36 (60%) patients had used it immediately before
seeking medical assistance. Of all the patients, 43 (64%) used CSII and
24 (36%) MDI. In the CSII group, 42 (98%) had access to a ketone
meter and 28 (67%) of those had used it. In the MDI group, 18 (75%)
had access to a ketone meter and 8 (44%) had used it. The median pH
value in the group who had measured ketones at home was 7.25 and
in the group who had not measured ketones at home, the pH was
7.17 (p = 0.009).
Conclusions: Access to a blood home ketone meter reduces the risk
for severe DKA and should be subscribed to all individuals on insulin
treatment regimen.
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P019
Acute kidney injury in children with diabetic
ketoacidosis - experience in a tertiary care hospital
T. Ahmed1, F. Mohsin1, J. Nahar1, S. Akhter1, A.H. Mollah1

1BIRDEM General Hospital, Department of Paediatrics, Dhaka,
Bangladesh

Background: Children with diabetic ketoacidosis (DKA) suffer from
several complications like cerebral oedema, electrolyte imbalance,
acute respiratory distress syndrome, acute kidney injury ((AKI)) etc.,
which are responsible for increased morbidity and mortality.
Objectives: To determine the rate of AKI in children (age < 15 years)
with DKA and to identify the associated factors related to the devel-
opment of AKI.
Methods: An observational study was done in Department of Pediat-
rics, BIRDEM General Hospital, Dhaka from January 2016 to
December 2017. Total 73 DKA patients were admitted during this
period. Data of all DKA patients were collected from medical records.
The clinical and biological parameters were then compared between
the patients with DKA who developed AKI and who did not devel-
oped AKI by using SPSS version 23.
Results: Among these 73 patients with DKA, 45 (61.6%) children
were newly detected DM and 28 (37%) children were known case of
DM. Male to female ratio was 1:1.8. Eleven (15%) child were below
5 years of age, 24 (32%) were between 5 to 10 years of age and
38 (52%) were between 11 to 15 years of age. Among them,
16 (21.9%) patients developed AKI. No statistically significant differ-
ences were found in demographic features of children with AKI and
non AKI group. Low Glasgow Coma Scale (score-< 8), hemodynamic
failure, high blood glucose level, severe acidosis and sepsis were sig-
nificantly present in children with AKI. Among the patients with AKI,
11 children needed intermittent peritoneal dialysis and others
responded to volume replacement therapy. Twelve (75%) patients
were completely recovered from kidney injury and 4 (25%) patient
were died.
Conclusions: This study documented that a high proportion of chil-
dren with DKA may develop AKI and it is associated with increased
morbidity and mortality of these children.

P020
Earlier resolution of ketosis than acidosis in DKA-
time to change the goal post?
N. Agarwal1, C. Dave1, R. Kapoor2, R. Shukla1, A. Bajpai1

1Regency CDER, Department of Endocrinology, Kanpur, India, 2Regency
Hospital Pvt. Ltd., Department of Pediatrics, Kanpur, India

Introduction: Resolution of metabolic acidosis is the pre-requisite for
discontinuation of acute therapy in diabetic ketoacidosis (DKA). Use
of 0.9% normal saline as hydration fluid in DKA causes hyperchlore-
mic metabolic acidosis, a self-limiting condition that does not require
insulin therapy. Moreover, high cost and lack of availability limits
repeated use of blood gas under these circumstances. Use of resolu-
tion of acidosis as criteria for discontinuation of acute therapy may
prolong duration of DKA treatment in presence of hyperchloremic
metabolic acidosis. Blood beta hydroxyl butyrate (BOB) level, marker
of DKA state and unaffected by chloride levels, may be preferable.
Validation of BOB as marker of resolution of DKA would help improve
management in these settings.
Objective: To evaluate the role of blood BOB in assessing severity
and response to therapy of DKA.
Design: Retrospective study of 93 DKA episodes (51 severe, 20 mod-
erate and 22 mild) from January 2012-2018. Blood gas and BOB were
measured at presentation and four hourly till resolution of DKA.

Results: Blood BOB levels were more than 3 mmol/L in all at presen-
tation (5.7 0.9) but did not predict severity of DKA. Survival analysis
revealed earlier resolution of ketosis compared to acidosis (10.5
0.7 hours versus 21.2 1.8 hours; Figure 1). Eighty five percent subjects
had resolution of ketosis by 8 hours as against 30% for acidosis by this
time. No subjects with resolution of ketosis had deterioration on
follow-up.
Conclusion: Findings of our study highlight the role of blood BOB in
monitoring treatment of DKA. Discontinuation of treatment using
ketone as an end point would have reduced time of acute manage-
ment of DKA by 50% compared to that for acid base parameters.
There is a need for prospective study to further explore role of BOB
in monitoring treatment of DKA.

[Time trend showing resolution of ketosis and acidosis]

P021
High rate of cerebral edema at presentation in
Indian children with diabetic ketoacidosis: need for
caution
N. Agarwal1, C. Dave1, R. Kapoor2, R. Shukla1, A. Bajpai1

1Regency CDER, Department of Endocrinology, Kanpur, India, 2Regency
Hospital Pvt Ltd, Department of Pediatrics, Kanpur, India

Introduction: Cerebral edema is the leading cause of morbidity and
mortality in diabetic ketoacidosis (DKA). Identification of risk factors
would help reduce the adverse effect of the condition.
Objective: To evaluate risk factors and course of cerebral edema in
children with DKA.
Methods: Retrospective observational study (January 2012 - March
2018).
Results: Ninety-three episodes of DKA were observed during the
period (age 9.1 � 4.5 years). Twenty-one subjects had cerebral edema
at presentation (22.6%) and 3 developed it at 29.6 � 16.3 hours of
treatment (3.2%). All subjects with cerebral edema had severe DKA
(pH 6.90 � 0.12 vs 7.13 � 0.16; p < 0.001) and were more likely to
have received treatment before presentation (odds ratio, OR = 3.9,
confidence interval, CI = 1.4-11) and having fresh presentation of dia-
betes (OR = 3.3, CI = 1.3-10.8) than those without the condition. Base
excess (BE) was the best predictor of cerebral edema among acid-base
parameters with an OR of 15.3 for levels less than -20. Treatment
prior to presentation was the only predictor of cerebral edema on
logistic regression (exp B = 4.5, p = 0.04). Mortality was observed in
2 subjects with cerebral edema and severe acidosis (pH < 6.8). The
remaining 22 subjects with cerebral edema had favorable outcome
with ventilation required in 11. No mortality or need for ventilation
was seen in those without cerebral edema. Cerebral edema prolonged
the duration of insulin infusion (60.4 � 22.3 h vs 25.8 � 12.1 h; p <
0.001) and ICU stay (4.3 � 2.2 days vs 1.8 � 0.7 days; p < 0.001).
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Conclusion: Findings of our study indicate a high prevalence of cere-
bral edema at presentation in Indian children with DKA. A high index
of suspicion for cerebral edema is required in those with severe DKA
and prior outside management. There is a need for early detection
and uniform protocol based management of DKA.

P022
Effect of gluten free diet on metabolic control and
anthropometric parameters in type 1 diabetes with
asymptomatic celiac disease: a randomized
controlled trial
P. Kaur1, N. Tandon2, R. Goswami3, G. Makharia3, S. Bhatnagar3,
A. Agarwala3

1Medanta Hospital, Endocrinology, Gurugram, India, 2AIIMS,
Endocrinology, Delhi, India, 3AIIMS, Delhi, India

Objective: Effect of gluten free diet (GFD) in patients with type 1 dia-
betes mellitus (T1DM) and asymptomatic celiac disease (CD) remains
unclear. The primary objective was to evaluate the effect of GFD on
frequency of hypoglycemia, in patients with T1DM and asymptomatic
CD. The secondary objective included effect of GFD on height,
weight, glycosylated hemoglobin levels (HbA1c), insulin dose require-
ment and bone mineral homeostasis.
Design: Prospective open label randomized controlled trial.
Methods: Patients with T1DM and asymptomatic CD were equally
randomized to receive either GFD (GFD group) or a normal diet (non
GFD group) for one year. Primary outcome measure was frequency of
hypoglycemic episodes (blood glucose < 70 mg/dl) as measured by
self-monitoring of blood glucose (SMBG) at 6th month in GFD group
vs. non GFD group.
Results: 30 patients were randomized to receive either GFD (n = 15)
or a normal diet (n = 15). Mean number of hypoglycemic episodes/
month as recorded by SMBG and mean time spent in hypoglycemia as
measured by CGMS (in mins) in GFD group vs. non GFD group at 6th

month was 2.3 vs 3.4 (p = 0.5) and 124.1 vs 356.9 (p = 0.1) respec-
tively. There was significant decline in mean number of hypoglycemic
episodes/month in GFD group (3.5 at baseline vs. 2.3 at 6 months, p =
0.03). Mean HbA1c level declined by 0.73% in GFD group and rose by
0.99% in non GFD group, at the end of follow up period. The differ-
ence in this mean change in HbA1c level from baseline between the
groups was statistically significant (p = 0.02). Significant increase in
body mass index was seen at the end of follow up period in GFD
group.
Conclusion: This is the first randomized controlled study to assess
the effect of GFD on metabolic control in patients with T1DM and
asymptomatic CD. There was a trend toward decrease in hypoglyce-
mic episodes and better glycemic control in patients receiving GFD,
although this did not achieve statistical significance between the
groups.

P023
Dermatological complications in children with type-
1-diabetes using continuous glucose monitoring
systems and insulin pumps part 2
A.T. Weng1,2, J. Svensson1,2, A.K. Berg1,2

1Copenhagen University Hospital Herlev-Gentofte, Department of
Paediatrics, Herlev, Denmark, 2University of Copenhagen, Copenhagen,
Denmark

Objectives: The aim was to describe the prevalence, incidence and
predictors of the skin problems observed in Danish clinics using glu-
cose monitoring systems and insulin pumps in children, after a 4 to
6-month follow-up study to investigate fluctuation, seasonality and
skin problems' impact on quality of life.
Methods: 138 patients within the age of 4-20 using CSII (n: 136)
and/or CGM (n: 94) filled in a second questionnaire, 4-6 months after
they responded to the first, about skin problems relating to CSII and

CGM. The questions have been focusing on current skin problems
and changes in treatment in the time between the two responses.
Descriptive statistics, chi-squared test and advanced statistics (HrQoL
RASCH modeling and GLLRM) were used to analyze the
collected data.
Results: The study showed no significant difference in total current
skin problems regarding the use of the CSII or CGM (p > 0.05 for
both), though a paired t-test showed a significant reduction in red/-
blue dots (p = 0.01) regarding the CSII. Although there was not a sig-
nificant difference, the study reaffirmed that many patients currently
have skin problems with 60% having skin problems to CSII and 40%
having skin reactions to CGM. Patients still rate the skin complications
to the CSII to be an average “moderate problem”, compared with the
skin complications to the CGM to be a “big problem” and therefore
significantly worse (p < 0.0001).
Conclusions: Our research show that there is no significant difference
regarding current skin problems 4-6 months after our pediatric
patients responded to the first survey. Although skin complications
are still very common among many of the children. This could indicate
that more research is needed within this field to aid the prophylaxis
and treatment of skin complications when using CSII and/or CGM.

P024
Sagittal vein thrombosis in a girl with diabetic
ketoacidosis and iron deficiency anemia - a case
report
S. Karthik1, S. Siddharth2, S.K. Jain2, E. Bhatia1, V. Bhatia1

1SGPGIMS, Endocrinology, Lucknow, India, 2SGPGIMS, Radiology,
Lucknow, India

Cerebral venous thrombosis is a rare complication in general popula-
tion and it is important for it to be diagnosed accurately as the man-
agement is specific and relatively simple. We report a girl with type
1 diabetes of 10 years duration who presented with mild diabetic
ketoacidosis (DKA) and refractory seizures. On evaluation was found
to have iron deficiency anemia (IDA) and mild hypocalcemia, due to
vitamin D insufficiency. In spite of treatment and normalization of
serum calcium, she still had refractory seizures, for which neuro-
imaging was performed which revealed superior sagittal sinus throm-
bosis. She was evaluated and found negative for precipitating pro-
thrombotic conditions including all genetic and functional assays and
autoimmune markers. Since she had no other etiological prothrombo-
tic cause (except DKA and IDA), she was treated with 3 months of
anticoagulation and antiepileptics without any morbidity. Repeat neu-
roimaging showed that there was complete recanalization of the vein.
She remains well 2 years after the initial event. This case highlights
the importance of doing early comprehensive investigation in face of
atypical neurological features in patients of DKA especially as most
CNS disturbances will be usually presumed to be cerebral edema.

P025
Anasarca and difficult to treat colitis in an
adolescent with newly diagnosed type 1 diabetes
mellitus following the resolution of diabetic
ketoacidosis
V. Vyas1, D. Khera1

1All India Institute of Medical Sciences, Jodhpur, Department of
Pediatrics, Jodhpur, India

Introduction: Untreated Type 1 Diabetes Mellitus is a condition
known to be associated with severe catabolism due to an absolute
lack of insulin. In most cases we see an improvement in the condition
of the patient once insulin therapy is initiated.
Objective: We report a newly diagnosed case with T1DM who came
to us after resolution of DKA in anasarca and difficult to treat colitis.
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Case Report: A 15 years old boy recently diagnosed to have T1DM
was referred to us following the resolution of DKA for abdominal pain,
diarrhea and anasarca.
The child was sick looking though vitals were stable. His BMI was
12kg/m2.
The child has severe abdominal tenderness and b/l pleural effusion.
USG Abdomen showed findings suggestive of colitis. The child was
managed with i.v. fluids and antibiotics. He was gradually allowed
orally and achieved euglycemia on subcutaneous insulin. However the
child did not show any improvement in diarrhea and anasarca and
even required a therapeutic pleural tap.
Work up for tuberculosis, HIV, dengue, and typhoid was done but it
was negative. CT scan of the chest and abdomen was done which
showed Gross ascites with moderate bilateral pleural effusion. Edema-
tous colonic loops with thickening of jejunal folds.
Results: There was no proteinuria and a good oral intake of proteins
should have resulted in an increase in serum protein.
When there was no improvement in the diarrhea despite one week of
antibiotics we concluded that a severe catabolic state had been pre-
cipitated by untreated diabetes. The ensuing hypoalbuminemia lead to
gut wall edema which did not allow the diarrhea to improve. Hence
we gave him i.v. albumin, following which the diarrhea resolved.
Conclusion: Severe catabolic state precipitated by untreated T1DM
can be difficult to treat even after resolution of DKA and initiation of
appropriate insulin therapy. Though albumin should be used sparingly,
persistent diarrhea with edematous bowel loops and hypoalbumine-
mia can respond very well to i.v. albumin.

P026
Management of DKA in a patient with coexisting
type 1 diabetes mellitus and sickle cell disease
S. Nadella1, K. Loechner1

1Emory University School of Medicine/Children's Healthcare of Atlanta,
Pediatric Endocrinology, Atlanta, United States

Background: Type 1 Diabetes Mellitus (T1DM) and Sickle Cell Dis-
ease (SCD) are independently common diseases, although the co-
existence appears rare. The role SCD has on diabetes control and fre-
quency of Diabetic Ketoacidosis (DKA) is unclear, although as acidosis
and dehydration can trigger a VOC (vaso-occlusive crisis), DKA can
likely trigger a VOC. SCD patients with a VOC tend to independently
have risk of dehydration due to insensible losses or hyposthenuria,
potentially triggering ketosis.
Case: We present an 11-year-old female with Hemoglobin - SS Dis-
ease with subsequent diagnosis of T1DM at 4 years of age. Diabetes
control was poor, with frequent DKA episodes, at times accompanied
by VOC. Medical course was complicated by growth failure, hepato-
pathy, pancreatitis, multiple periventricular watershed infarcts and
intraparenchymal hemorrhagic infarcts.
Objectives: Understanding specifics of fluid management and pain
control in patients with DKA with VOC.
Methods: Literature review was done in PubMed in February, 2018
with terms 'T1DM' and 'SCD'. Guidelines for T1DM and SCD were
individually reviewed.
Discussion: Fluid resuscitation in DKA is done cautiously due to risk
of cerebral edema, and often with isotonic fluids initially to prevent

rapid fluid shifts. Excessive isotonic fluids in a VOC could lead to
increased sickling, for which continued hydration with hypotonic
fluids is often recommended. Pain control is complex as opiate ther-
apy used frequently in VOC may limit mental status exam and prevent
adequate monitoring for cerebral edema.
Conclusion: Poor control of one condition could exacerbate the
other, therefore management of a DKA episode with concurrent VOC
requires consideration of multiple factors, including specifics of fluid
resuscitation and appropriate pain management. Treatment should
balance the goals of one condition without increasing risk of complica-
tions of the other.

P027
Admissions rate due to ketosis episodes and DKA in
children and adolescents with type 1 diabetes.
Report of 178 episodes during the period
2010-2017 in a tertiary hospital
R. Cardona-Hernandez1, L. Suarez-Ortega1

1Sant Joan de Deu Hospital, Division of Pediatric Endocrinology. Diabetes
Unit, Barcelona, Spain

Introduction: DKA is the main cause of death in children and adoles-
cents with T1DM. Identification of predisposing factors is therefore
an opportunity to identify risk groups and prevent it.
Objectives: To describe the rate and characteristics of ketosis and
DKA admissions in patients with T1DM in a tertiary urban hospital.
Methods: Retrospective study analyzing demographic, clinical and
laboratory parameters regarding admissions due to acute episodes of
ketosis or DKA in a tertiary hospital during the period 01/01/2010 -
31/12/2017.
Results: 178 episodes of hospitalizations (belonging to 117 subjects)
due to ketosis or DKA were identified: 27 hyperglycemia with ketosis;
46 mild DKA; 59 moderate DKA and 46 severe DKA. The incidence of
DKA was 2.85/100 patients-year, showing an oscillating trend during
this period. For the total number of episodes average age at presenta-
tion was 13.04+/-4.04 years; gender (38%♂ /62%♀ ); diabetes dura-
tion 5.04+/-3.40 years; previous HbA1c 9.10+/-1.97%; 21.2%
immigrant background; 82% MDI vs 18% CSII; time of hospitalization
1.68+/-1.19 days; 15.7% required ICU care. In 34.3% episodes insulin
omission was reported; in 20.8% a concomitant illness was identified;
10.8% subjects reported problems with the pump infusion set and in
34.1% no predisposing factors were identified. In subjects with severe
DKA, a longer period between the last follow up visit and the admis-
sion was identified (severe 4.33+/-5.54months; moderate 3.41+/-
4.94 months; mild 2.44+/-3.02 months).
Conclusions: The rate of hospitalizations due episodes of ketosis or
DKA in a tertiary hospital remains stable through the last years and
slightly lower than the rates reported by the DPV registry. Subjects in
our cohort tended to present an average age close to adolescence,
female sex predominance and elevated HbA1c (>9%). The identifica-
tion of subjects in risk to develop DKA may address the development
of specific approaches aimed to avoid admissions in this selected
population.
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P028
Metabolic syndrome and prediabetes among obese
Arabic children in Kuwait
L. Davidsson1, E. Alkhabbaz1, V. Vijayan2, A. Alhubail3,
D. Alhomaidah1, H. Alkandari1, A. Shaltout1

1Dasman Diabetes Institute, Family Medicine and Pediatrics, Dasman,
Kuwait, 2Dasman Diabetes Institute, Biobank, Dasman, Kuwait, 3Dasman
Diabetes Institute, Clinical Laboratory, Dasman, Kuwait

Introduction: The Kuwait Nutrition Surveillance System (Ministry of
Health 2015; https://www.moh.gov.kw/en/Ministry-Statistics)
reported that 26.2 % of schoolchildren (>5-19 years) were obese.
Information on metabolic complications related to obesity are critical
components of risk assessment related to long term health outcomes.
The metabolic syndrome (MetS) refers to a cluster of factors that
increase the risk of cardiovascular disease and diabetes.
Objective: To estimate prevalence of MetS and prediabetes in obese
Arabic children (12-17 years old)
Methods: Obese (BMI for age z-scores >+2 according to WHO;
http://www.who.int/growthref/who2007_bmi_for_age/en) “appar-
ently healthy” boys and girls 12-17 years old will be recruited.
Informed written consent will be obtained from one parent. Children
will provide oral informed assent. Anthropometry (body weight/height
and waist circumference) and blood pressure will be measured.
Venous blood will be drawn after an overnight fast. MetS will be
based on the International Diabetes Federation (IDF) consensus defi-
nition of the metabolic syndrome in children and adolescents (https://
www.idf.org/e-library/consensus-statements.html). Prediabetes will
be based on HbA1C in the range 5.7- 6.4 % or fasting blood glucose
5.6-6.9 mmol/l. All children will be counseled about the importance of
lifestyle modifications to reduce body weight. If needed, children will
be referred for additional assessment.
Results: Preliminary results based on 95 obese children indicate that
18.9 % (19.3 % boys and 18.4 % girls) had MetS. 17.5 % had fasting
blood glucose in the range 5.6-6.9 mmol/l and 28 % had HbA1C in
the range 5.7-6.4 %. One child had HbA1C at 6.5 %.
Conclusions: These results indicate that metabolic complications are
relatively common in obese Arabic children. More attention is needed
to address MetS and prediabetes in populations with high prevalence
of childhood obesity.

P029
Prevalence of thyroid auto-immunity in children and
adolescents with type 1 diabetes mellitus and their
siblings
P. Singh1, S. Mahato1, A. Seth1, E. Malik2

1Lady Hardinge Medical College and Associated Hospitals, Department of
Pediatrics, Delhi, India, 2Lady Hardinge Medical College and Associated
Hospitals, Biochemistry, Delhi, India

Introduction: Autoimmune pathology in type 1 diabetes mellitus
(T1DM) predisposes the children to other autoimmune disorders like
Autoimmune Thyroiditis (AIT). Anti TPO antibody titer estimation can
detect AIT before the onset of thyroid dysfunction in these children.
Objectives: To assess the prevalence of thyroid auto-immunity in
Indian children and adolescents aged 2-18 years withT1DM.
Methodology: This was hospital based cross-sectional study con-
ducted at Kalawati Saran Children's Hospital, New Delhi from
November 2014 to March 2016. The study population consisted of
3 Groups; Group A- 120 children withT1DM, Group B - 120 siblings
of the index cases and Group C- 120 healthy age and sex matched
control children. Children in all the 3 groups were screened for thyroid
peroxidase antibodies (anti TPO) and thyroid function (free T4 /T3

and TSH levels) using solid phase, enzyme labeled electrochemilumi-
nescent sequential immunometric assay (ECLIA).
Statistical Analysis: The proportion of children with positive anti TPO
titers and thyroid dysfunction were assessed and compared among
the 3 groups. Chi-square test was used to find association between
the categorical variables and expressed as Odds ratio with 95% confi-
dence intervals (CI). A p-value < 0.05 was taken as significant.
Results: The prevalence of anti-TPO positivity (25%) was much
higher among the children with T1DM than their siblings (8.3%) and
unrelated healthy control children (6.7%) though the prevalence of
autoimmune thyroid disease (AITD) was not different among the
3 groups. Children with T1DM were 4.7 (CI- 2.0 -10.7, p < 0.001)
times more likely than healthy unrelated controls and 3.7 (CI- 1.7 -
7.9, p - 0.001) times more likely than their siblings to have a positive
anti-TPO titer.
Conclusions: There is a definite need to screen all children with
T1DM for thyroid autoimmunity and regularly follow up those in
whom these antibodies are positive.

P030
Prevalence of thyroid disorders in a cohort of
children and adolescent diagnosed with T1DM
before 18 yrs of age
S. Olety Sathyanarayana1

1Karnataka Institute of Endocrinology and Research, Bangalore, India

Introduction: Autoimmune thyroid disease and T1DM are two auto-
immune diseases frequently associated, especially in pediatric popula-
tion. Autoimmune thyroiditis occurs in approximately 8 to 17 % [1,2].
Up to 20 percent of patients with T1DM have positive antithyroid
antibodies [3]. Population studies of school girls in India have sug-
gested evidence of juvenile autoimmune thyroiditis at 7.5 % [4]. Coex-
isting thyroid disorders significantly affect the insulin requirement,
glycaemic control, hypoglycaemia and optimal growth in them. It is
essential to identify and treat them at the earliest to avoid untoward
problems.
Objectives: To determine the prevalence of thyroid disorders in
cohort of children and adolescents with T1DM diagnosed before
18 yrs of age at our center.
Methods: A cross sectional data analysis of all children and adoles-
cent registered at our institute and diagnosed with T1DM before
18 yrs of age from Jan 2013 to April 2018. Thyroid function test were
done as a part of annual screening, suspicion of goiter, symptoms of
hypothyroidism, unexplained hypoglycaemia or reduction in
insulin dose.
Results: T1DM diagnosed before 18 yrs of age = 408
TFTs data available in 322 (79%) Female (54%)
Hypothyroid = 46 (14.3 %) [Female 29 (63 %) ]
Euthyroid with positive Anti TPO antibodies = 8 (2.48 %)
Hyperthyroid = 3 (0.93 %)
Euthyroid = 265 (82.3%)
Conclusions: Thyroid disorders are frequently present among T1DM
patients (14.3 % hypothyroid and 0.93 % hyperthyroid) and can imbal-
ance the glycaemic control. It reinforces and supports a call for
improvement in the quality of health care services, including provision
of universal screening for thyroid function in children with T1DM.
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P031
Assessment of metabolic syndrome risk in
children & adolescents as per the recommendation
based on the age and sex-specific reference curves
for Waist Circumference (WC) for Indian children by
Khadilkar et al
V. Chugh1, A. Arya1

1Sir Gangaram Hospital, Department of Pediatric & Adolescent
Endocrinology, New Delhi, India

Objective: To assess the risk of metabolic syndrome (MS) in children
and adolescents as per the suggested cutoff values of 70th percentile
according to the Khadilkar et al age and sex specific reference curves
for Waist Circumference (WC) for Indian children.
Study Design: A total of 250 children (134 girls, 116 boys) aged 6 to
18years referred to our center from January 2016 to April 2018 with
WC >70th percentile were screened for metabolic syndrome risk fac-
tors. BMI, blood pressure, and levels of fasting triglycerides, high- den-
sity lipoprotein (HDL) cholesterol, and plasma glucose were recorded
for all children.
Results: Prevalence rates of MS in the pediatric age group vary
depending on the criteria used. The International Diabetes Federa-
tion's (IDF) definition of the MS in children, divided into 3 age groups
(6-10yr, 10-16yr, and 16+ yr), includes abdominal obesity as a crite-
rion for the diagnosis of MS in children.
As per this definition, 49 out of 250 (19.83%) children aged 6-18yr
met the criteria for pediatric metabolic syndrome.

AGE 6 to <10 yr
(n = 86)

10 to <16 yr
(n-148)

16-18 yr
(n = 16)

% meeting the IDF criteria 12.7% 20.3% 50%

[Age-wise distribution as per IDF]

Children were also evaluated for MS as per the modified definition
proposed by NCEP/ATPIII. As per this definition, 44/112 (39.28%)
children in the age group of 12-18 yr and 50/138 (36.23%) children in
the 6 to < 12yr age group met the criteria for pediatric metabolic
syndrome.
Conclusion: Overall, 37.6% and 19.83% children met the NCEP/
ATPIII & IDF criteria respectively. The low incidence of MS with IDF
definition may be due to the cut-off value used for blood pressure as
systolic BP ≥130 or diastolic BP≥85mmHg for all age groups.
The 70th WC percentiles cutoff as per Khadilkar et al. to screen for
MS in Indian children seems appropriate since the prevalence in our
study is significantly high.

P032
Depression disorders in children with type
1 diabetes mellitus
M. Abd El Fattah1, M. Khalil1, O.M. Omar1, M. Raji1

1Alexandria University, Pediatrics, Alexandria, Egypt

Introduction: Depression is under-diagnosed in children with type
1 diabetes.
Objectives: To determine the prevalence of depression disorders in
children with type 1 diabetes attending Alexandria University outpa-
tient clinics and identify the possible risk factors of depression in chil-
dren with diabetes.
Methods: This case control study conducted on 100 children with
type 1 diabetes with at least 6 months of illness, aged 7 to 18 years
and 100 non diabetic children matched for age and sex as control
group. Children with Chronic illness other than diabetes mellitus were
excluded .All children included in this study were subjected to full his-
tory of diabetes including: age at onset, duration of diabetes, previous

hospital admission due to hyperglycemia or hypoglycemia, type of
insulin administered and method of administration, number of injec-
tions and dose. They completed the Children's Depression Inventory
(CDI) Arabic form. Glycemic control was determined by calculating the
mean of the last two or more readings of HBA1c.
Results: The diabetic children had significantly higher depressive
score compared to the control; mild , moderate and severe were 26%,
40% and 29% in diabetic children compared to 55%, 28% and 6 %,
respectively.
Conclusion: Children with diabetes had high depressive score

P033
Prevalence of Celiac disease and autoimmune
thyroid dysfunction in children with type 1 diabetes
V. Chugh1, A. Arya1

1Sir Gangaram Hospital, Department of Pediatric & Adolescent
Endocrinology, New Delhi, India

Objective: To estimate the prevalence of Celiac disease (CD) and
autoimmune thyroid dysfunction (AITD) in children with type
1 diabetes.
Study Design: The analysis included 177 (83 girls, 94 boys) children
and adolescents with a diagnosis of Type 1 Diabetes who were fol-
lowed up for a duration of more than 2years at Sir Ganga Ram Hospi-
tal, a tertiary care hospital in Northern India.
Results: Biopsy-confirmed CD was present in 18 (10.16%) children.
Duration of diabetes at the time of CD diagnosis was <2 years in
13 (72.22%), >2-5 years in 4 (21.05%), and >5 years in 2 (10.52%) chil-
dren. Celiac disease was found in 11/94 (11.7%) boys and 8/83
(9.63%) girls.
We found 28 (15.81%) cases of autoimmune thyroid dysfunction,
27 (15.25%) cases of hypothyroidism and 1 of hyperthyroidism. Dura-
tion of diabetes at the time of diagnosis of AITD was < 2 year in
17 (60.71%), >2-5years in 4 (14.28%), >5 years in 3 (10.71%) children.
AITD was present in 3 (10.71%) children prior to the diagnosis of Type
1 Diabetes. AITD was present in 18/83 (21.68%) girls and 10/94
(10.63%) boys.
Conclusion: CD and AITD are common comorbidities in children with
type 1 diabetes. The findings support routine screening for CD &
AITD in patients with type 1 diabetes, particularly within the first
2 years after the diagnosis of diabetes. The prevalence estimate for
CD is slightly higher in our study compared with a review conducted
over three continents where an overall prevalence of 3.5% (1.9-7.7%)
was reported. The difference in the prevalence could be because of
the smaller number of children included in the study.

P034
Time course and predictors of development of
celiac disease in type 1 diabetes
N. Agarwal1, C. Dave1, R. Kapoor2, R. Shukla3, A. Bajpai3

1Regency Hospital Pvt Ltd, CDER, Kanpur, India, 2Regency Hospital Pvt
Ltd., Department of Pediatrics, Kanpur, India, 3Regency CDER,
Department of Endocrinology, Kanpur, India

Introduction: Celiac disease (CD) is common in subjects with type
1 DM. Lack of characteristic clinical features mandates the need for
screening for the condition. The duration and frequency of the
screening is unclear. An understanding of time course and predictors
of celiac disease in type 1 DM would held devise screening strategy
for the same.
Objective: To study the time course and predictors of development
of celiac disease in type 1 DM.
Methods: Retrospective Observational Study. Tissue transglutami-
nase antibody levels were estimated at diagnosis and annually there-
after. Celiac disease was diagnosed on the basis of positive TTG levels
and characteristic features on duodenal biopsy.
Results: One fifty children and adolescents with Type 1 DM (89 boys)
diagnosed at the age of 7.9 � 4.1 years were followed for 4.4 �
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4 years (range 1-19.2 years). Celiac disease was identified in 23 sub-
jects (15.3%). Two subjects had CD before type 1 diabetes. Seven
subjects were identified with CD at diagnosis of T1DM. New onset
CD was identified in 14 children 3.3 � 3.2 years (range 1 -12.6 years)
after diabetes onset. Survival analysis revealed that 83.3% of subjects
with new onset CD were identified within 5 years of onset of diabe-
tes. Subjects with new onset celiac disease (n = 14) had compromised
growth (weight standard deviation score, SDS -1.2 � 1.1 versus -0.8
� 1.5 and height SDS -0.8 � 1.2 vs -0.1 � 2.4) and higher insulin

requirement (1.6 � 0.5 vs 1.1 � 0.5) at presentation than those who
remained celiac disease free on follow-up.
Conclusion: Findings of our study demonstrate high prevalence of
new onset celiac disease in subjects with Type 1 diabetes on follow-
up. There is a need for periodic estimation of TTG in subjects with
type 1 diabetes till at least 5 years of diagnosis. Growth failure and
high insulin requirement predict development of celiac disease in
these subjects.
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P035
Neonatal diabetes with extra hepatic biliary atresia
due to PDX1 mutation without exocrine pancreatic
insufficiency - a rare case
S. Gopalakrishnan1, D. Lakshmi2, B. Ninan3, S. Shuba4, R. Kumar4,
U. Maheswari4

1Sri Ramachandra Medical College and Research Institute, Pediatrics,
Chennai, India, 2Sri Ramachandra Medical College and Research Institute,
Paediatric Endocrinology, Chennai, India, 3Sri Ramachandra Medical
College and Research Institute, Neonatology, Chennai, India, 4Sri
Ramachandra Medical College and Research Institute, Chennai, India

Introduction: Permanent Neonatal diabetes is a rare disease. Most
of permanent neonatal diabetes are caused by singles gene muta-
tion in potassium channel genes (KCNJ11, ABCC8) or in the insulin
(INS) gene. PDX-1 mutation is a rare cause for PNDM and usually
associated with Annular Pancreas, Duodenal Atresia, Hypoplastic
Gall Bladder and Exocrine Pancreatic Insufficiency. We wish to
report a case of permanent Neonatal diabetes due to homozygous
novel mutation in the PDX1 gene with unreported association of
extrahepatic billiary atresia without exocrine pancreatic
insufficiency.
Case Report: A preterm (36weeks) boy 1.36 kg, 3rd born to third
degree consanguineous parents had hyperglycemia on day 2 of life.
There was anhydramnios and IUGR by antenatal scans. Initial Genetic
analysis for ABCC8, KCNJ11, INS, EIF2AK3 mutations were negative
with pending results for rare mutations. Child was discharged by day
32 of life with subcutaneous lispro insulin needed as per CBG moni-
toring. On day 45 child presented with lethargy, poor feeding and
vomiting. There was history of clay colored stools for past 10 days.
Workup revealed conjugated hyperbilirubinemia, anemia, thrombocy-
topenia, deranged coagulation profile. HIDA scan and liver biopsy sug-
gestive of extra hepatic biliary atresia. Child was managed with
vitamin supplements, antibiotics for sepsis and required multiple
transfusion for refractory anemia. He also developed severe exfollia-
tive dermatitis. Despite our efforts, child expired due to sepsis.
Genetic mutations for rare genes of NDM showed homozygous
frameshift variant for PDX1 gene. Parents were heterozygous carriers
for the mutation. There was no evidence of exocrine pancreatic defi-
ciency in the child.
Conclusion: Our case highlights the possible association of Neonatal
diabetes caused by PDX1 gene mutation, with extra hepatic billiary
atresia and refractory anemia, without exocrine pancreatic deficiency
which has not been reported so far.

P036
Comparison of differences in clinical characters and
courses between a girl with GCK-MODY and the
normal sibling
H. Konno1, K. Ohsugi2, K. Shiga2, A. Fukuyama3

1Yokohamashi Tobu Hospital, Department of Pediatrics, Kanaga, Japan,
2Yokohama City University Medical Center, Children's Medical Center,
Yokohama, Japan, 3National Hospital Organization Yokohama Medical
Center, Department of Pediatrics, Yokohama, Japan

Objectives: Heterozygous inactivating mutations in the glucokinase
(GCK) gene cause maturity-onset diabetes of the young (GCK-
MODY), which is a mild familial diabetes mellitus. Because of reports
of fetal growth retardation, we compared the prenatal and postnatal
course of a GCK-MODY case and her normal sibling.
Target and Methods: Case 1 (proband): She was born as a SGA
baby with a gestational age of 37 weeks and 1 day, height 39.5 cm,
weight 1,542 g. Hyperglycemia and failure to thrive was recognized;
at 9 months, the blood glucose level was around 140 mg/dl in

CGM. The p.Gly72Arg mutation was confirmed heterozygously in
exon 3 of the GCK gene, and the patient was diagnosed as
GCK-MODY.
Case 2 (mother of the proband): At the age of 34 years, insulin was
administered after diagnosis of gestational diabetes in case 1. Since
case 1 was GCK-MODY, genetic testing was conducted and similar
genetic abnormalities were found.
Case 3 (Presenter´s sister): Born SGA with a gestational age of
37 weeks 5 days, height 44 cm, weight 2,305 g. No hyperglycemia
was observed after birth, and no genetic variation of the GCK gene
was observed. Case 1 and case 3 were compared at the fetal stage:
estimated body weight, postnatal height, weight course.
Results: The estimated body weight of Case 3 in the fetal stage was
about -0.9 SD; in case 1, severe hypoplasia of about -3.5 SD was
observed , and after birth, prominent growth disorder was seen.
Conclusions: In Case 1, we suggest that the failure of growth in fetal
life was due to low insulin secretion and that SGA had a large influ-
ence on the postnatal growth disorder. In cases of maternal hypergly-
cemia, childhood fetal hypoplasia, and postnatal hyperglycemia, the
possibility of GCK-MODY should be considered. Decisions on treat-
ment policy and glycemic control must be effective during next child
pregnancy.

P037
Demographical and clinical characteristics of
12 patients with thiamine-responsive megaloblastic
anemia syndrome: data from the German/Austrian
DPV Registry
G.J. de Sousa1,2, N. Prinz3,4, K. Warncke5, D. Dunstheimer6,
O. Schwab7, O. Kordonouri8, D. Linsenmeyer9, W. Mihatsch10,
U. Ohlenschläger11, R. Holl3,4, for the German/Austrian DPV Registry
1Klinikum Dortmund, Dortmund, Germany, 2University of Witten/
Herdecke, Witten, Germany, 3Institute of Epidemiology and Medical
Biometry, Central Institute for Biomedical Technology, University of Ulm,
Ulm, Germany, 4German Center for Diabetes Research (DZD), Munich-
Neuherberg, Germany, 5Children's Hospital München Schwabing and
Hospital rechts der Isar, Technical University Munich, Munich, Germany,
6Children's Hospital Augsburg, Augsburg, Germany, 7Children's Hospital,
University of Freiburg, Freiburg, Germany, 8Children's Hospital auf der
Bult, Hannover, Germany, 9Cnopfsche Children's Hospital, Nürnberg,
Germany, 10HELIOS Klinikum Pforzheim GmbH, Pforzheim, Germany,
11Children's Hospital, University of Frankfurt, Frankfurt, Germany

Objectives: Thiamine-responsive megaloblastic anemia syndrome
(TRMA) is an extremely rare disorder characterized by a triad of
megaloblastic anemia, non-type I diabetes mellitus, and sensorineural
deafness. The aim was to characterize the clinical phenotype of this
very rare type of diabetes by means of multicenter data
documentation.
Methods: The standardized diabetes patient follow-up registry DPV
currently comprises data on 499,325 patients with diabetes from
464 centers in Germany, Austria, Switzerland, and Luxembourg. The
database was searched for the additional lifetime diagnosis of
TRMA/Rogers syndrome. We analyzed demographic data (age, sex,
duration of diabetes), glycemic control (HbA1c), insulin dose as well
as treatment regimen. For the present study, data from the last
documented visit were considered. All statistics were carried out
with SAS 9.4.
Results: The DPV registry comprises information on 12 patients with
TRMA. The patient characteristics are shown in table 1.
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Patients with TRMA (n = 12)

Age at analysis [years] 13.02 (7.30-17.02)

Age at diabetes onset [years] 1.46 (1.22-5.91)

Current age < 18 years 75%

Male patients 42%

Duration of diabetes [years] 7.22 (3.80-14.00)

Insulin treatment 92%

Insulin dose [units/kg] 0.81 (0.37-1.06)

HbA1c [mmol/mol] 50.38 (46.01-60.55)

Pump use 18%

[Table 1: Characteristics of patients with TRMA as median with quartiles
or proportion]

According to the literature, many patients with TRMA do not require
insulin at the beginning of diabetes. In the further course, however,
most patients with TRMA do become insulin-dependent as observed
in our study. Our data confirm the observation of other authors that
diabetes in patients with TRMA mostly develops in the first 5 years
of life.
Conclusion: Data on long-term observation of the further course of
diabetes in patients with TRMA are scarce and confined to a few
case-reports. Aggregation of data on patients with TRMA in a registry
could provide the basis for long-term follow-up of a larger cohort of
patients with this very rare disease.

P038
An adolescent with Rabson-Mendenhall syndrome:
long-term follow-up
A. Emelyanov1, T. Kuraeva1, V. Peterkova1, R. Atanesyan2, L. Klimov2,
T. Uglova2

1National Medical Research Center of Endocrinology, The Institute of
Pediatric Endocrinology, Moscow, Russian Federation, 2Stavropol State
Medical University, Stavropol, Russian Federation

Backgound: Rabson-Mendenhall syndrome is extremely rare disease
with significant insulin resistance, growth retardation, dysmorphisms,
lack of subcutaneous fat, acanthosis nigricans.
Aim: To analyze a long- term follow-up of case of Rabson-
Mendenhall syndrome in boy.
Materials and Methods: The parents of child are cousins. The boy is
from VII pregnancy at 35 week, birth height is 41 sm, weight is 2150
g, 7/8 on Apgar scale. He had marked significant intellectual and
psycho-speech delay after one year of life. At the age of 4 Rabson-
Mendenhall syndrome was established by geneticist on basis of phe-
notypic features. At the age of 9 glycemia was 29.3 mmol/l, insulin
400 ME/ml. Insulin therapy was started, however, mother stopped
it. During 4 years the mother of boy did not appeal to health care pro-
fessionals. At the age of 13 boy was hospitalized: HbA1c 14.1%, dia-
betic non proliferative retinopathy, neuropathy was revealed. The
patient received a high insulin doses, a metformin was added, how-
ever glycemia was 9.6-15.5 mmol/l. At the age of 17 the boy was
once again hospitalized, the therapy was corrected: total insulin doses
128 U/day, metformin 1700 mg/day. Objective status: height -104
sm. (SDS -10.63), weight -20 kg, BMI -18.5 kg2/m2 (SDS -1.2). A sig-
nificant acanthosis nigricans in the neck, axillary cavities, elbows folds.
The laboratory: cholesterol 7.27 mmol/l, glomerular filtration rate
35 mg/min, HbA1c - 11.4%. Diabetic proliferative retinopathy OU,
terminal stage, diabetic cataract OU, retinal detachment of OU was
diagnosed. The parallel sequencing (IOM Torrent platform) revealed
homozygous replacement c.3539+4_8delICGTCT ins TGACAG-
TAAACCTTCAA in INSR gene (MIM#: 147670, reference sequence
NM_000208.2). The patient was discharged with improvement of gly-
cemic profile, however glucose fluctuations was 7.0-15.1 mmol/l.

Conclusion: Only few cases of Rabson- Mendenhall syndrome in child
are described in literature, so this case presents a great interest.

P039
Monogenic diabetes (MODY) study in Kuwait: initial
report
H. Al Kandari1,2, D. Thomas3, B. Chandy4, M. Melhem5, F. Al Mulla5

1Dasman Diabetes Institute, Family Medicine and Pediatrics, Kuwait,
Kuwait, 2Farwaniya Hospital, Pediatrics, Kuwait, Kuwait, 3Dasman
Diabetes Institute, Kuwait, Kuwait, 4Dasman Diabetes Institute, Biobank,
Kuwait, Kuwait, 5Dasman Diabetes Institute, Genetics, Kuwait, Kuwait

Background: MODY describes a heterogeneous group of monogenic
inherited disorder of diabetes. MODY 3, the most common subtype, is
caused by mutations in HNF-1 alpha (hepatocyte nuclear factor -1
alpha). MODY 5 is caused by mutations in HNF-1 beta (hepatocyte
nuclear factor-1 beta) and is characterized by developmental renal dis-
ease and pancreatic atrophy.
Objectives: To study the prevalence of MODY in patients with auto-
immune negative type 1 or type 2 diabetes diagnosed before the age
of 25 years and have a family history of diabetes.
Methods: Targeted next-generation sequencing tested mutations of
known /putative monogenic diabetes gene by targeted next-
generation sequencing at Exeter Laboratory.
Results: Out of 50 subjects enrolled in the study 12 had tested posi-
tive. In the following report, we describe the clinical features and the
molecular genetics results of two positive mutation subjects. The first
is a female diagnosed at the age of 16 years with type 1 diabetes,
who had C- peptide of 1.2 ng/ml and strong family history of type
2 diabetes in both her mother and sister. She required small doses of
insulin (0.5 unit/kg) to maintain good glycemic control. The second
subject is a 13-year-old male who was diagnosed soon after birth with
chronic renal failure due to bilateral cystic kidney disease. He had
renal transplantation at the age of 3 years and developed diabetes at
the age of 10 years.
Results: Sanger Sequencing of HNF1A gene revealed a heterozygous
mutation, insertion of cytosine at nucleotide 872 (c.872dupC) in the
first subject, confirming the diagnosis of MODY 3.Gliclizide was
started and HbA1c dropped to 6.8%. Sequencing of HNF1B gene
revealed a mutation p.E138K consistent with a diagnosis of renal cyst
and diabetes syndrome (RCAD) in the second subject.
Conclusion: Diagnosis of MODY can have significant implications for
the guidance of appropriate treatment, prognosis and genetic
counseling.

P040
Case series on thiamine responsive megaloblastic
anemia syndrome (Rogers syndrome): a rare form of
monogenic diabetes mellitus in children
S. Singh1, H. Vani1, M. Govindaraj1, P. Raghupathy1

1Indira Gandhi Institute of Child Health, Pediatric and Adolescent
Endocrinology, Bangalore, India

Objective: To study the clinical presentation and outcome of children
presenting with Type 1 diabetes mellitus and thiamine-responsive
megaloblastic anemia (TRMA) syndrome.
Methods: Five children who were investigated for anemia were also
found to be thriving poorly with onset of polyuria hence a diagnosis
of non-autoimmune type 1 diabetes mellitus was considered since
these features were also associated with sensorineural hearing loss.
Appropriate diagnostic workup and management was carried out and
the children were regularly followed up as outpatients.
Results: The mean age of presentation was 23.2 months. Mean
hemoglobin at presentation was 3.44 gm/dl while mean hemoglobin
after treatment with thiamine was 10.96 g/dl (range: 9.1-12.3 g/dl ).
There was dramatic improvement in hematological picture also with
thiamine. All children were treated with oral thiamine 150 mg daily.
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Two out of five children required insulin only during presentation and
were soon weaned off. Requirement of insulin fell from 1unit/kg/day
to 0.5 unit/kg/day in other three subjects. Hearing loss persisted in all
and did not show any improvement with thiamine.
Conclusion: TRMA syndrome (Rogers syndrome) is a triad of megalo-
blastic anemia, sensorineural hearing loss and diabetes mellitus. Distur-
bances of thiamine transport into the cells results from mutations in the
SLC19A2 gene. In anemic children with type 1 diabetes mellitus and
severe pallor at presentation, a high index of suspicion of megaloblastic
anemia should be considered as a possibility. Oral treatment with thia-
mine results in amelioration of anemia and hyperglycaemia. It is gratifying
to see that some children may not even require treatment with insulin for
control of hyperglycaemia but they need regular monitoring. Any diabetic
child with anemia and/or deafness should therefore be evaluated for
Rogers Syndrome using SLC19A2 gene analysis. Lifelong treatment with
pharmacologic dose of thiamine (25-75 mg/day) is advised.

P041
Diabetes and Down's syndrome; psychosocial
health, family dynamics and challenges in diabetes
self-care
E. Bergdahl1, P. Sand1, G. Forsander1

1University of Gothenburg, Institute of Clininical Sciences, Department of
Pediatrics, Gothenburg, Sweden

Introduction: The risk of having type 1 diabetes (T1D) have been esti-
mated to be almost fourfold among individuals with Down's syn-
drome (DS).
Objectives: The aim of the study was to examine psychosocial health
and challenges in keeping a good glycaemic control in children, adoles-
cents and young adults with Down's syndrome and diabetes.
Methods: 11 parents (6 mothers, 5 fathers) of all 6 available children
in the catchment area (12-22y) with Down's syndrome and diabetes
participated in the study. A semi-structured interview guide was con-
structed for the interviews. These were audiotaped, transcribed and
analyzed by using qualitative content analysis; a method for system-
atic analysis of interview texts in various steps. The qualitative con-
tent analysis used was influenced by Graneheim and Lundman.
Results: From data analysis emerged one main theme, 3 categories
and 12 subcategories. The main theme was “Psychosocial impact and
challenges in diabetes self-care”. Psychosocial impact from the diabe-
tes diagnosis involves the young individual as well as his/ her family.
For the young individual the reason for social restrictions were mainly
their need of continuous help with the diabetes self-care. Feelings of
guilt toward siblings were brought up in many of the interviews. The
diabetes care sometimes was a cause of conflict between the parents
but also made them strong as a team.
Conclusions: The social consequences of diabetes diagnosis in chil-
dren, adolescents and young adults with DS are the most prominent
in our results. The diabetes diagnosis causes continuous need for help
and support in a lifelong perspective and thus affects these individuals
in terms of social restrictions and less prospects of independency. Sib-
lings are often neglected and feelings of guilt were common among
the parents. An important challenge in diabetes self-care is handling
persistent fear of diabetes related procedure in these children.

P042
Two patients with diabetes and mutations in genes
that regulate beta cell function in mice
D. Repaske1

1University of Virginia, Pediatrics, Charlottesville, United States

Objective: Two patients are described with new onset diabetes and
mutations in genes that are known to regulate beta cell function in
animal models.
Methods: Patients who presented to the University of Virginia Chil-
dren's Hospital for clinical care

Results: Patient C presented at 11 yo with hyperglycemia, 25 mM. She
had no acidosis. C-peptide was 1.1 ng/ml. She is overweight, has short-
ened 5th digits, micrognathia and hypertelorism. She had a seizure disor-
der starting at 14 month old and MRI and EKG were normal. At 8 yo she
had a seizure followed by ventricular fibrillation. She was successfully
defibrillated. Genetic testing revealed a mutation in RYR2 gene, c.7025
G>A and p.Gly2342Glu, associated with Catecholaminergic Polymorphic
Ventricular Tachycardia (CPVT). The gene encodes an endoplasmic retic-
ulum calcium ion channel that is present in cardiomyocytes and beta cells.
The murine knock-in model has decreased glucose-stimulated insulin
release with ER stress response, mitochondrial dysfunction, and beta cell
apoptosis. Complicating this picture, however, is the fact that GAD65 Ab
= 0.14 (normal < 0.02), IA-2 Ab = 0.32 (normal < 0.02), ZnT8 Ab = 61.6
(normal < 15), IAA = 0.00 (normal < 0.02) at Mayo Clinical Labs.
The second patient presented at 12 yo with hyperglycemia, 30 mM. She
had no acidosis. C-peptide was 0.54 ng/ml. She was normal weight and
had bilateral ptosis, aniridia and nystagmus. She has a known PAX6 muta-
tion, W257X. PAX6 is a transcription factor that is required for normal
development of the eye and also for normal islet cell number, morphol-
ogy, and hormone gene expression. Complicating this picture is the fact
that GAD65 Ab = 0.10, IA-2 Ab = 0.05, ZnT8 Ab < 15, and IAA = 0.00.
Conclusions: Both of these patients with diabetes carry mutations in
genes that cause disruption of normal beta cell function. They both
also have positive islet cell Ab's. These mutations may contribute to
development of diabetes.

P043
Severe diabetic ketoacidosis with cerebral edema in
a patient having relapse of TNDM due to R50Q
mutation in the KCNJ11 gene
Y. Tikhonovich1, N. Zubkova1, E. Petraikina2, I. Rybkina2, I. Garyaeva2,
A. Tiulpakov1

1Endocrinology Research Centre, Moscow, Russian Federation, 2Morozov
Children's City Clinical Hospital of the Moscow Healthcare Department,
Moscow, Russian Federation

TNDM presents within the first 6 months of life with remission in
childhood. The most common cause of TNDM is an abnormality of
chromosome 6q24. Other causes include an activating mutations in
KCNJ11 or ABCC8. Some patients with TNDM may relapse later in
life. Clinically, relapse is considered to resemble type 2 diabetes.
We present the case of TNDM with severe diabetic ketoacidosis
threatening brain edema and developed complications: diabetic poly-
neuropathy, OU cataract.
Result: The girl was diagnosed with NDM in 3 months old and at
1 year her hyperglycemia remitted. After that her mother did not
apply for medical care, therefore, glycemia was not controlled.
From the age of 13 periodic episodes of lethargy and headache were
noted. At the age of 14 she was admitted to the hospital with dis-
pnoea and signs of severe dehydration. Diagnostic work-up revealed
hyperglycemia (414 mg/dL) with severe ketoacidosis: pH 6,8; BE
-31.8 mmol/l, lactate 2.9 mmol/l, blood ketones 7.5 mmol/l. HbA1c
was 17.2%. C-peptide level was undetectable.
CT scan of brain demonstrated the signs of developing brain edema.
The girl recovered from ketoacidosis within 72 hours and was started
on subcutaneous insulin 1,2 U/kg/day.
Further examination showed diabetic polyneuropathy and OU-
cataract that are an evidence of prolonged hyperglycemia.
Molecular genetic analysis revealed a heterozygous c.149G>A p.
R50Q mutation in KCNJ11 gene.
Two months later the girl was successfully transferred to glibencla-
mide (0.45 mg/kg/day). A scheduled re-evaluations at 6 months
showed improvement in glycemic control (HbA1c 6,2%).
Conclusion: The obtained data underscore the need for child regular
observation during TNDM remission in order to permit timely detec-
tion of relapse and prevention of diabetic ketoacidodsis and microan-
giopathy. Molecular genetic analysis allows to personalize
hypoglycemic therapy improving glycemic control and life quality in
patients with NDM.
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P044
A rare case of Kearns Sayre syndrome with three
co-existing endocrine complications in a child
C. Rahul Reddy1,2, K.Y. Loke1,2, Y.J.Y. Lim1,2, S.Y. Goh1,2, W.L.C. Ho1,2

1Khoo Teck Puat-National University Children's Medical Institute,
National University Health System, Singapore, Singapore, 2Yong Loo Lin
School of Medicine, National University of Singapore, Department of
Paediatrics, Singapore, Singapore

Background: Kearns Sayre Syndrome is a heterogeneous mitochon-
drial disorder with multisystem involvement in the form of myopathy,
external opthalmoplegia, pigmentary retinopathy, heart block, cerebel-
lar ataxia and endocrinopathies.
Case: We report a 12 year old boy with a background of bilateral sen-
sorineural hearing loss who presented to the endocrine clinic with fal-
tering growth. Endocrine testing confirmed the presence of growth
hormone deficiency and central adrenal insufficiency. As he had bilat-
eral partial ptosis with opthalmoplegia, it raised the suspicion for a
mitochondrial disease. Muscle biopsy was performed which showed
the characteristic 'red-ragged appearance' of muscle fiber, confirming
Kearns Sayre Syndrome. He went on to develop other systemic
involvement including diabetes mellitus, which required subcutaneous
insulin.
Discussion: This is one of the few reports of endocrinopathies being
the first presenting complaints in Kearns Sayre syndrome. We dis-
cussed the usual presentations of Kearns Sayre Syndrome in literature
and the management of his mitochondrial diabetes.

P045
An unusual presentation of monogenic diabetes
mellitus in a girl with Turner syndrome
C. Rahul Reddy1,2, K.Y. Loke1,2, Y.Y. Lim1,2, A. Sng1,2

1Khoo Teck Puat-National University Children's Medical Institute,
National University Health System, Singapore, Singapore, 2Yong Loo Lin
School of Medicine, National University of Singapore, Department of
Paediatrics, Singapore, Singapore

Background: Turner syndrome is a genetic condition characterized by
the partial or complete absence of an X chromosome in a girl. Girls
with Turner syndrome are at increased risk of type 1 and type 2 diabe-
tes. In contrast, there have been no previous reports of monogenic
diabetes mellitus associated with Turner syndrome.
Case: We report a 12 year old girl who presented with recurrent can-
didiasis over 9 months associated with an elevated random blood
sugar level with a HbA1c of 10.9%. She had no symptoms of polyuria,
polydipsia or loss of weight and she was not in ketoacidosis. Her C
peptide levels were not elevated at 721 pmol/L (364-721). Anti-islet
cell antibody and anti-GAD antibody were negative. She was not
overweight with a BMI of 19.0 kg/m2 with no features of insulin
resistance on examination.
In addition, she was found to have short stature (height measured was
at 3rd percentile, weight was at 10th-25th percentile) and she was pre-
pubertal. Investigations showed hypergonadotrophic hypogonadism

and chromosomal karyotyping confirmed the diagnosis of Mosaic
Turner syndrome.
She was started on insulin therapy and achieved good control with a
low total daily dose of insulin at 0.3 units per kg per day. Genetic test-
ing identified a novel variant in exon 8 of HNF4A gene, confirming
the diagnosis of MODY 1. She was weaned off insulin after 3 months
and has maintained euglycemia on diet control.
Conclusion: Girls with Turner syndrome are at increased risk of adi-
posity, insulin resistance and the subsequent development of type
2 diabetes mellitus and also an increased risk of type 1 diabetes melli-
tus due to autoimmunity. In girls with Turner Syndrome and diabetes
without the features of obesity, insulin resistance and negative insulin
antibodies, it is important to screen for monogenic diabetes as this
has a significant impact on treatment and long term outcomes.

P046
Tacrolimus induced diabetes mellitus in children: a
case series
V. K C1, H. K Prasad2, K. Narayanasamy3, N. Krishnamoorthy4,
T. Sangaralingam5

1Mehta Multi Speciality Hospital India Private Limited, DNB Pediatrics
Trainee, Chennai, India, 2Mehta Multi Speciality Hospital India Private
Limited, Department of Paediatric Endocrinology, Chennai, India, 3Mehta
Multi Speciality Hospital India Private Limited, Medical Director, Chennai,
India, 4Mehta Multi Speciality Hospital India Private Limited, Head,
Research & Academics, Chennai, India, 5Mehta Multi Speciality Hospital
India Private Limited, Department of Pediatrics, Chennai, India

Introduction: Tacrolimus is an important immunomodulator used in
children which can lead to blood sugar abnormalities.
Objectives :To describe the clinical profile, biochemical profile and
management of three children with Tacrolimus induced diabetes melli-
tus managed in a multidisciplinary diabetic clinic.
Methods: Retrospective review of case records of three children who
received Tacrolimus 0.1-0.4 mg/kg/day and developed diabetes melli-
tus from 2013 - 3018.
Results: Three subjects (median age -15 years, two females) devel-
oped Tacrolimus induced diabetes mellitus. Indication for Tacrolimus
were NODAT (new onset diabetes after transplantation) and
Nephrotic syndrome. All three were on Tacrolimus and steroid ther-
apy. Two children were symptomatic and one picked up on routine
screening. None had diabetic ketoacidosis. Median C peptide level
was 2.2 ng/ml, anti GAD (glutamic acid decarboxylase) were negative .
Median HbA1C was 9.7% and one child underwent continuous glu-
cose monitoring. One adolescent each received Glargine with Aspart
(1.2 U/kg), Glargine (0.25 U/kg) and Detemir (0.2 U/kg) for 8 months,
3 months and 2 months respectively. Insulin dosages were weaned as
the Tacrolimus dosages were reduced. None developed hypoglycae-
mia or diabetic ketoacidosis on follow up.
Conclusion: Tacrolimus induced diabetes mellitus is an important
cause of reversible cause of diabetes mellitus. Judicious insulin ther-
apy is a key stone in the management of these children.

Case Indication HbA1C (%)
C peptide
(ng/ml) Anti GAD Ketone Acidosis Type of insulin

Maximum dose
of insulin (U/kg) Duration

Case 1 New onset diabetes
after transplantation

9.7 2.2 Negative Negative Negative Glargine and Aspart 1.2 8 months

Case 2 Nephrotic syndrome 9.2 1.4 Not done Negative Negative Glargine 0.25 3 months

Case 3 Nephrotic syndrome 9.7 3.2 Negative Negative Negative Detemir 0.2 2 months

[Profile of children with Tacrolimus induced diabetes mellitus]
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P047
Unusual and rare association of type I diabetes
mellitus with epiphyseal dysplasia
Z. Upadhyay1, H. Vani1, P. Raghupathy1

1Indira Gandhi Institute of Child Health, Pediatric and Adolescent
Endocrinology, Bangalore, India

Introduction: Wolcott-Rallison syndrome (WRS) is a rare disease,
inherited as autosomal recessive, and is characterized by neonatal or
early-onset type I Diabetes Mellitus associated with epiphyseal dyspla-
sia and growth retardation and other variable multisystemic clinical
manifestations. Clinical manifestations vary between patients in their
nature and severity and include frequent episodes of acute liver failure,
renal dysfunction, exocrine pancreas insufficiency, intellectual deficit,
hypothyroidism, neutropenia and recurrent infections. WRS is caused
by mutations in the gene encoding eukaryotic translation initiation fac-
tor 2α kinase 3 (EIF2AK3), also known as PKR-like endoplasmic reticu-
lum kinase (PERK).Eight cases have been reported from South India.
Here we report a case of 2 year old girl who presented to us with gait
abnormality , she was treated for severe DKA at the age of 58 day
and is presently on insulin. Child had normal birth history, no dysmor-
phic features and normal development. She has short stature and gait
abnormality. Her sugars were difficult to control initial few months.
Her development is normal and her skeletal survey revealed epiphy-
seal dyplasia in long bones, carpals and phalanges. X-ray pelvis shows
dysplastic femoral head with shallow acetabular roof. Antibody
screening was negative and other genetic tests for monogenic diabe-
tes were negative. Molecular genetic analysis detected homozygous
mutation in the exon 17 of EIF2AK3 gene (OMIM 604032).
Children with WRS have a risk of developing acute multi-organ failure
during inter current illness. Parents should be informed about early rec-
ognition so that timely treatment is instituted. This case report depicts
the importance to screen for associated abnormality with neonatal dia-
betes for timely intervention to avoid life threatening problems.

[X ray pelvis of the child with dysplastic femoral head and shallow
acetabulum]

P048
Clinical and molecular characterization of children
with neonatal diabetes mellitus at BIRDEM, a
tertiary care center in Bangladesh
F. Mohsin1, K. Azad1, Z. Hassan2, N. Islam1, S. Mahbuba1, S. Khan1,
T. Ahmed1, B. Zabeen3, A.H. Mollah1, E.D. Franco4, S. Ellard4,
A.T. Hattersley4

1BIRDEM General Hospital, Paediatrics, Dhaka, Bangladesh, 2Tairunnessa
Memorial Medical College, Physiology, Gazipur, Bangladesh, 3BIRDEM

General Hospital, CDiC, Dhaka, Bangladesh, 4University of Exeter
Medical School, Exeter, United Kingdom

Objective: To determine clinical profile and genetic mutations in
patients with neonatal diabetes mellitus (NDM) diagnosed during
2001-2016 in department of Pediatrics, BIRDEM, Dhaka.
Methods: Twenty one patients with NDM were evaluated. Genetic
testing was performed by sequence analysis of the KCNJ11, ABCC8,
EIF2AK3, INS and other relevant gene or by methylation analysis of
the 6q24 locus associated with transient neonatal diabetes melli-
tus (TNDM).
Results: Fourteen patients (10 female, 4 male) had permanent neona-
tal diabetes mellitus (PNDM) and 6 (3 female, 3 male) had TNDM, in
one patient classification was not possible (presented with DKA and
died, no mutation identified). The median age at initial presentation
was 76 days (3-210), median birth weight 2000 gm (1000-3700),
mean gestational age 37.15 � 1.95 weeks (32-40), initial mean blood
glucose 27.78 � 9.39 mmol/L (14.9-50). Six patients presented with
diabetic keto acidosis (DKA). The current mean age is 7.06�3.87 year
(2.2-17). In PNDM patients current mean HbA1c is 6.57 � 1.5%
(5-8.5). Among 14 patients with PNDM 1 had novel mutation in INS
gene, 3 had mutation in KCNJ11 gene, 4 had mutation in ABCC8 gene
and 4 had E1F2AK3 mutation (Wolcott-Rallison syndrome), in
2 patients no mutation was identified. In 6 patients with TNDM 1 had
mutation in INS gene promoter, 3 had paternal uniparental isodisomy
of chromosome 6, one had mutation in KCNJ11 and ABCC8 gene
each. Outcome was good in majority of patients except those with
Wolcott-Rallison syndrome; 3 out of 4 died due to DKA with renal or
hepatic failure, 1 was lost from follow up. In PNDM patients with
mutation in KCNJ11 and ABCC8 gene all were successfully transferred
to oral sulphonylurea except one.
Conclusions: NDM is a heterogeneous disorder. With dedicated team
effort, optimal glycaemic control, growth and development are achiev-
able. Molecular genetic analysis is useful for prediction of outcome,
mode of treatment and genetic counseling.

P049
Neonatal diabetes mellitus (NDM) - a case report
M.S. Thein1, T.H. San2

1Yangon Children Hospital, Medical Unit 2, Endocrine and Diabetes
Clinic, Yangon, Myanmar, 2Yangon Children Hospital, Dagon Township,
Yangon, Myanmar

Definition: Neonatal diabetes mellitus(NDM) is one form of mono-
genic diabetes that occurs in first 6-12 months of life.
Introduction: NDM diagnosed before 6 months of age is a rare dis-
ease, occurring 1:400,000 live births. There are two types of NDM:
permanent NDM and transient NDM. Recently, various genetic
defects like chromosome 6 uniparental disomy,ABCC8,KCNJ11 & INS
gene mutations have been associated with NDM. We report one such
rare case in our country.
Case presentation: The 3 months old male baby, the first child of
unrelated parents, was admitted to the district hospital as his mother
noticed increasing frequency of micturition for six weeks and her
son's sweetened urine. On the day of hospitalization, his RBS was
583mg%. There was no other complications during pregnancy. No
known history of diabetes mellitus in their family. His body weight
was 6.1kg & height was 60cm.He was dehydrated, thirsty and irrita-
ble. Urine sugar was ++++ and random RBS was 480%. HbA1C was
7.4%.The child was put on insulin infusion 0.1U/kg/hr and titrated
dose for four days. We changed to levemir on day4,2U/2U with fre-
quent feeding. We couldn't do other investigations because of limited
resources. As the family lost follow up, the child didn't have insulin
treatment for three months. Then at one year of age, his Hb A1C was
14%.The genetic testing was sent and sequence analysis gene showed
a rare heterozygous INS missense mutation,p.Cys95Arg, in patient's
exon 3 of INS gene. The mutation analysis confirmed permanent neo-
natal diabetes. INS missense mutation was not detected in his par-
ents. It´s therefore likely that the p.Cys95Arg mutation has arisen de
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novo. Now the child is three years old and on Levemir twice daily. His
HbA1C was 7.5% last seven months ago and satisfactory growth.
Conclusion: Permanent neonatal diabetes mellitus which appears in
first six months of life persists and needs insulin throughout the life
span. INS gene mutations (gene mutation of our case) are the second
most common cause of PND.

P050
Monogenic diabetes, case series from four Arab
countries
K. Elsayed Eltonbary1,2

1Ain Shams University, Pediatric Department, Cairo, Egypt, 2Dr. Soliman
Fakeeh Hospital, Pediatric Department, Jeddah, Saudi Arabia

Introduction: Monogenic diabetes results from the inheritance of a
mutation in a single gene. It may be dominantly or recessively inher-
ited or may be de novo. Saudi Arabia is a country with lots of expatri-
ates from other Arab countries, all these countries are still
characterized by high rates of consanguinity.
Methods: 5 cases are described in a single center in Jeddah, all are
products of 1st cousin marriage. 3 infants including 2 siblings from
Egypt and one from Saudi Arabia were found to have diabetes after
hospital admission for gastroenteritis with age range (2-3 months) at
diagnosis. The 4th case (Yemeni) was admitted with anemia and fail-
ure to thrive, picked up during routine clinic visit at the age of four
months, hyperglycemia was detected during routine hospital workup.
The 5th case is a four years old Jordanian child who was found to
have hyperglycemia during routine workup after hospital admission
for pneumonia, with history of maternal diabetes during pregnancy
that was misdiagnosed as gestational diabetes and an affected grand-
parent. All patients but the 5th were started on insulin after collecting
samples from patients and parents for Molecular genetic testing.
Results: 3 patients were diagnosed with Wolcott Rallison, having mis-
sense mutation of EIF2AK3 and all expired by almost 6-7 months of
age. Thiamine responsive megaloblastic anemia was confirmed with
homozygous SLC19A2 mutation in the Yemeni patient and was suc-
cessfully managed with high dose thiamine. Last child showed typical
profile of fasting hyperglycemia and with the typical family history,
was diagnosed on clinical basis as Glucokinase MODY with autosomal
dominant pattern.
Conclusion: Awareness with different forms of Monogenic diabetes
is essential for early diagnosis, especially in countries with high rates
of consanguineous marriage. Genetic diagnosis is also mandatory in

management, especially in the first 6 months of life and when insulin
is not always the solution.

P051
Wolcott-Rallison syndrome with novel EIF2AK3
mutation presenting with diabetes ketoacidosis
after DPT vaccination
A. Subbarayan1, S. Giridhar2

1Apollo Children's Hospital, Pediatric Endocrinology, Chennai, India,
2Chettinad Health City, Neonatology, Chennai, India

Neonatal Diabetes Mellitus (NDM) is a rare form of Monogenic diabe-
tes diagnosed before the age of 6 months. These infants usually pre-
sent with a classical history of polyuria and polydipsia but there is
often delay in recognition of symptoms leading on to development of
Diabetes Ketoacidosis.
We present a six weeks old male baby who attended emergency
department with one day history of fever and tachypnea. The child
had DPT (Diphtheria Pertusis Tetanus) whole cell vaccine the day
before following which he developed fever, pain and swelling in the
leg. He was a first born child to consanguineous parents of Indian
origin.
On examination the baby was severely dehydrated and was in circula-
tory failure. The venous blood glucose was 550 mg/dl and arterial
blood gas showed severe acidosis with a pH of 6.9. The urine ketones
was positive and the diagnosis of Diabetes Ketoacidosis was made.
The baby was treated with intra-venous normal saline boluses fol-
lowed by maintenance fluids with dehydration correction. The patient
was also started on intra-venous insulin and subsequently changed to
subcutaneous insulin. The infection markers were negative including
blood culture. The liver function tests were deranged which was man-
aged conservatively.
The GAD and Islet-cell antibodies were negative. Genetics for neona-
tal diabetes showed novel homozygous mutation in the EIF2AK3 gene
(in-frame deletion mutation p.Leu884del) consistent with the diagno-
sis of Wolcott-Rallison Syndrome (WRS). Both his parents were found
to be heterozygous for the same mutation.
WRS is a rare autosomal recessive disorder caused by mutation in the
EIF2AK3 gene which encodes an endoplasmic reticulum transmem-
brane protein that plays a very important role during stress. We pre-
sent this case for the identification of a novel mutation and to
emphasize that even vaccination stress can precipitate diabetic ketosis
and liver dysfunction in infants with WRS.
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P052
The role of autonomy supportive health care
climate in adolescents with type 1 diabetes
E. Goethals1,2, B. Soenens3, M. Vansteenkiste3, A. Delamater4,
K. Casteels1,2, K. Luyckx2

1University Hospital Leuven, Leuven, Belgium, 2KU Leuven, Leuven,
Belgium, 3Ghent University, Ghent, Belgium, 4University of Miami, Miami,
United States

Objective: In research about barriers to treatment adherence in ado-
lescents with type 1 diabetes the role of health care providers and
their possible impact on treatment adherence and glycemic control
remains understudied. Moreover, less than 10% of the clinical inter-
ventions are provider-based (Datye, Moore, Russel, & Jaser, 2015).
Against the background of Self-Determination Theory (Ryan & Deci,
2017), the present study examined the role of autonomy support by
the diabetes team in addition to diabetes-related autonomy support
by parents in adolescents' treatment adherence and glycemic control.
Methods: Linear regression analyzes was used in a sample of 136 ado-
lescents (M age = 14.47; 54.1% girls), 171 mothers, and 121 fathers
who completed questionnaires on treatment adherence, adolescent or
self-reported maternal and paternal diabetes-specific autonomy-sup-
port, as well as perceived autonomy-support by the diabetes team.
Physicians were contacted to collect HbA1c-values from patients'
medical records.
Results: Across all respondents, and in adolescents most prominently,
perceived autonomy-support by the diabetes team related positively
to treatment adherence in adolescents with type 1 diabetes (β =
2.738 p = .01). This was the case even when controlling for diabetes-
related autonomy-support by parents. Moreover, in adolescent
reports, there was a significant interaction between autonomy-
support by parents and by the diabetes team (β = 1.966 p = .03; β =
1.860 p = .04), indicating that the combination of autonomy-support
by the diabetes team and by parents, led to optimal treatment
adherence.
Conclusions: Integrating attention for the quality of autonomy-
support by the diabetes team in research as well as in clinical interven-
tions, may be an innovative target for adherence-promoting interven-
tions. Self-Determination Theory may lay the groundwork for future
research and interventions (e.g., communication training for diabetes
teams).

P053
Psychometric properties of the parent-preschoolers
diabetes adjustment scale (PP-DAS)
P. Enlow1, R. Wasserman2, J. Pierce2, K. Aroian3, J. Lee4, T. Wysocki5

1Nemours/A.I. duPont Hospital for Children, Center for Healthcare
Delivery Science, Wilmington, United States, 2Nemours Children's
Hospital, Center for Healthcare Delivery Science, Orlando, United States,
3University of Central Florida, College of Nursing, Orlando, United States,
4University of Michigan, Ann Arbor, United States, 5Nemours Children's
Health System, Center for Healthcare Delivery Science, Jacksonville,
United States

Objectives: It is well known that type 1 diabetes (T1D) in very young
children places significant stress on families and that family adjust-
ment is related to psychosocial and health-related outcomes, but
there is no measure of family adjustment specific to parents of very
young children with T1D (YC-T1D). Thus, in collaboration with parent
stakeholders, we adapted measures of family adjustment to chronic ill-
ness to create the PP-DAS. This study aims to describe the initial psy-
chometric properties of the PP-DAS.
Methods: Participants were the first 106 parents of YC-T1D to enroll
in a larger randomized control trial. Parents completed the PP-DAS,

Brief Symptoms Inventory-18 (BSI-18), and Parental Self-Efficacy
Scale for Diabetes Management (PSESDM). Diabetes-related out-
comes were obtained from the medical record. Principal component
analysis (PCA) was used to identify underlying subscales (eigenvalue
[E]>2 as cutoff ). Reliability was established via Cronbach's alpha. Con-
vergent validity was established by bivariate correlations with the BSI-
18 and PSESDM and medical variables.
Results: The PCA supported a five-factor solution (Mastery, Child's
Care, Personal Life, Emotional Adjustment, Family Adjustment; E =
2.13, variance accounted for = 42.69%). Of the 40 original items,
8 were removed due to low factor loadings or item-to-total correla-
tions. The PP-DAS demonstrated good internal consistency for sub-
scales (α's = .72-.84) and the total adjustment scale (α = .82). The PP-
DAS total score demonstrated convergent validity with the BSI-18
(r = -.40) and PSESDM (r = .41). Only the Mastery subscale was associ-
ated with A1c. The PP-DAS total score and Mastery and Emotional
subscales were positively associated with duration of diagnosis.
Conclusions: The PP-DAS demonstrates good initial reliability and
validity. Future directions include establishing test-retest reliability
and predictive validity via longitudinal associations between the PP-
DAS and psychosocial and health outcomes.

P054
Determinants of psychological distress in families
with type 1 diabetes mellitus and impact of a camp
on psychological distress
V. K C1, H. K Prasad2, N. Krishnamoorthy3, T. Sangaralingam4

1Mehta Multi Speciality Hospital India Private Limited, DNB Pediatrics
Trainee, Chennai, India, 2Mehta Multi Speciality Hospital India Private
Limited, Department of Paediatric Endocrinology, Chennai, India, 3Mehta
Multi Speciality Hospital India Private Limited, Research & Academics,
Chennai, India, 4Mehta Multi Speciality Hospital India Private Limited,
Department of Pediatrics, Chennai, India

Introduction: Data on psychological distress in families with type
1 Diabetes Mellitus (DM) and its improvement by diabetic camps is
scarce in Indian literature.
Objectives: To study determinants of psychological distress in fami-
lies with children with Type 1 DM and to assess the short term impact
of a camp based motivational intervention on psychological distress of
the subjects.
Methods: Forty one families attending a type-1 diabetic clinic in India
were selected and administered the Quality of Life (QoL) question-
naire in controlled settings. Glycemic control parameters and other
demographic parameters (chronological age, diabetic age, glycosylated
hemoglobin, total daily requirement, self-monitoring of blood glucose,
sex, insulin regimen, presence of severe hypoglycemia and presence
of complications) retrieved from logbook and case records. Fifteen
families randomly underwent an educational camp. Motivating talk
was given by parents regarding coping up with the disease. Medals
were given to motivate children with low HbA1C, maintaining good
log book, less number of hypoglycemia. QoL assessed immediately
after the camp and after 3 months.
Results: Forty one families participated in the study (chronological
age 10.7 � 4.1years, diabetic age 2.7 � 2.1years and 14 males). The
mean score was 24.9 � 8.7 (1-64). On univariate analysis: poor glyce-
mic control, female sex and severe hypoglycemia were determinants
of high psychological distress. On multivariate analysis, occurrence of
severe hypoglycemia was the single modifiable independent determi-
nant of significant psychological distress. There was a significant
improvement in psychological distress scores after the camp: 28.7 �
4.5 versus 16.6 � 3.9 (p < 0.05).
Conclusion: Severe hypoglycemia is an independent modifiable risk
factor for psychological stress.
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Educational diabetic camps serve as a useful measure to improve psy-
chological distress in families with type 1 diabetes.

Determinants
Standard
error Beta t Significance

HbA1C 0.217 0.140 0.775 0.44

Sex 0.195 -0.009 -0.046 0.04

Regimen 0.217 0.047 0.220 0.82

Breakthrough DKA 0.267 0.151 0.796 0.43

Severe hypoglycemia 0.214 -0.073 -0.372 0.05

Presence of complications 0.275 -0.031 -0.170 0.86

Chronological age 0.187 -0.035 -0.187 0.85

Diabetic age 0.216 -0.092 -0.426 0.67

[Determinants of poor psychological score]

P055
Provision of psychology in pediatric diabetes
services
J.C. Agwu1,2, A. Reynolds3

1Sandwell and West Birmingham NHS Trust, Paediatrics, West Bromwich,
United Kingdom, 2University of Birmingham, College of Medicine,
Birmingham, United Kingdom, 3Black Country Partnership NHS
Foundation Trust, Psychology, West Bromwich, United Kingdom

Children & Young people (CYP) with Diabetes Mellitus (DM) have
increased rates of depression, anxiety, psychological distress and eat-
ing disorders than their healthy peers. Psychological factors and the
patient's health beliefs are important determinants of self-care behav-
ior. Randomized control trials have confirmed that Psychological inter-
ventions can significantly lead to improvement in measures of
psychological well-being. Routine psychological support is advocated
as a normal part of a pediatric diabetes service.
Objective: To assess the current level of provision of psychology ser-
vices for CYP with diabetes mellitus and how integrated the Psycholo-
gists are with the rest of pediatric diabetes multidisciplinary team
(MDT) in United Kingdom.
Method: Clinicians working in 152 NHS trusts and health boards in
the United Kingdom were invited via email to complete an online sur-
vey (from April 2018).
Results: Responses were received from 59.8% (91/152) NHS trusts
and Health boards looking after approximately 18935 CYP with
DM. 83.5% have a psychologist as part of the MDT. The median num-
ber of whole time equivalent psychologist (WTE) was 0.5. The ratio of
WTE Psychologist to number of CYP cared for in the service varied
from 1:75 to 1:3,600 (Median 1:404). 51% of Psychologists routinely
attend all DM clinics & see CYP separately during clinic or with the
MDT. 54% see all newly diagnosed patients at presentation. 87.7%
see CYP outside of DM clinics in separate psychology sessions. 94.6%
of services undertake annual assessment of psychological wellbeing
using various tools with 'Well being in Diabetes Questionnaire' being
the most commonly used (39%).
Conclusion: Compared to the 2008 National survey, there has been a
significant increase in the provision of Psychological services for CYP
(21% VS 83.5%) P < 0.05. This appears to be related to increased
funding for diabetes services following introduction of best practice
tariff.

P056
Emotional distress and psychosocial risk in children
with type 1 diabetes in Ireland
E. Hennessy1,2,3, P. Agrawal1, B. Gordon1, C. Cronin1, A. Bradfield1,
O. Neylon4, C. O'Gorman4, A. Khan5, D. Bux6, P. Leahy2,
S. O'Connell1, S. O'Riordan1,2,3

1Cork University Hospital, Cork, Ireland, 2University College Cork, Cork,
Ireland, 3HRB Clinical Research Facility-Cork, Cork, Ireland, 4University
Hospital Limerick, Limerick, Ireland, 5Tralee General Hospital, Tralee,
Ireland, 6Waterford University Hospital, Waterford, Ireland

Objectives: To evaluate the risk for poor glycaemic control and for
emotional distress (ED) and to examine the association of scores on
two screening tools measuring psychosocial risk and ED in an Irish
cohort of children with T1D.
Methods: The Risk Index for Poor Glycaemic Control (RI-PCG) is the
screening tool to assess psychosocial risk where each score increases
the risk of poor control and DKA on 10% (low risk score 0-1, moder-
ate = 2, high risk ≥3). The Pediatric Index of Emotional Distress (PI-
ED) was used for ED assessment (symptoms of anxiety and
depression).
Results: As a part of 2-year longitudinal study 212 children with T1D
(109 males) aged 4-18 years (mean 12 � 3.4) were analyzed. 60.5% of
patients had a low score (0-1) on the RI-PGC, 16.5% had a moderate
score (=2), 23% had high scores (≥3). Parents reported socio-
demographic issues in 49.8% of cases, psychological issues - 38.9%.
There was a correlation between the Risk score and HbA1c in adoles-
cents (p = 0.002). RIPGC score were associated with ED in total group
(p = 0.03).
6.9% of patients were at high risk for ED (PI-ED>20). Anxiety symp-
toms were reported by 12.3% of children, depression - 16.2%. Most
children at high risk for ED were female: anxiety 86,3% vs 13.7% boys
(p < 0.001), depression 72.4% vs 27.6% boys (p = 0.01). Children with
unemployed parents were at high risk for ED: 27.3% in high PI-ED
score group vs 8.2% in low score group (p = 0.03).
Conclusions: High psychosocial risk is associated with higher HbA1c
and ED, especially in female adolescents. ED is associated with par-
ent's unemployment. Present analyzes suggest that screening tools
for psychosocial risk and emotional distress (RI-PGC and PI-ED) are
useful in clinical practice. The ability to predict higher risk of diabetes
related complications and psychological distress would allow for early
intervention by trained clinical Psychologist.

P057
The mental health of parents of children with type
1 diabetes in a north Indian metropolis needs
attention and support
S. Puri1, A. Virmani2

1Jamia Millia Islamia University, Social Work, New Delhi, India, 2Max
Super-specialty Hospital, Pentamed, SL Jain Hospitals, Endocrinology,
New Delhi, India

Introduction: Type 1 diabetes (T1D) being expensive and stigmatiz-
ing, can have a devastating impact on parents' mental health. This
needs quantification if it is to be tackled meaningfully.
Methods: During home visit interviews (Aug 2016-Nov 2017), 76 par-
ents of children with T1D in Delhi were administered a standardized
tool: “Depression Anxiety Stress Scale-21 (DASS-21)” to assess impact
of child's chronic illness. Findings were correlated with DM duration
using Pearson Correlation in SPSS and cross tabulation for age of child
and socio-economic status (SES)
Results: Of 76 children (ages 3-17y (mean 9.4y), 62% were < 10y old;
DM duration 1-14y (mean 4.8y); 30% duration was >5 y) with T1D,
one parent was interviewed. In these 152 parents, ages 25-50y (mean
36y); education was: graduate & above: 49.3%, school pass-out
41.4%, uneducated 18.4%; occupation was: self-employed 23.7%, in
jobs 42.1%, homemakers 32.9%, 2 dads unemployed.
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Severe
% fathers
n = 28

% mothers
n = 48

% total Parents
N = 76

% severely affected
parents with kids <10yo

% from
low SES

% from middle
SES n = 18

% from high
SES n = 26

Depression 28.6 47.9 40.8 51.6 50 22.2 42.3

Anxiety 28.6 52.1 43.4 75.8 62.5 22.3 43.5

Stress 17.9 43.8 34.2 65.4 41.6 22.2 34.6

[Table: data pertaining to interviewed parents]

Depression was not affected by diabetes duration; anxiety and stress
correlated negatively, ie reduced with time. Of parents interviewed, a
third (7 dads, 18 moms) had already been advised psychologist/psy-
chiatrist consultation: of them, all dads, 14/18 moms had seen a psy-
chologist. 10 had/were taking medication for stress/ sleep problems.
Conclusion: In urban north India, parents of T1D often have severe
mental health problems, more so if (a) moms, (b) child under 10y, (c) in
low and in high SES. These sub-groups need support and seem willing
to seek it. Middle class families appear to cope better.

P058
Adjustment and adherence to treatment among
adolescence with type 1 diabetes through photo-
elicitation group-therapy
Y. Sadeh1,2, O. Zvi Shaked1,2, O. Pinhas-Hamiel2,3,4

1Bar Ilan University, School of Social Work, Ramat Gan, Israel, 2Pediatric
Endocrine and Diabetes Unit, The Edmond and Lily Safra Children's
Hospital, Chaim Sheba Medical Center, Ramat-Gan, Israel, 3Sackler
Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel, 4National
Juvenile Diabetes Center, Maccabi Health Care Services, Ra'anana, Israel

Introduction: Despite technological advancements, poor glycemic con-
trol continues to be a major problem among adolescents with type 1 dia-
betes mellitus (T1DM). Preventive initiations which address the present
state of affairs are therefore required. Photo-elicitation methods used in
chronic diseases, encourage participants to focus on issues of greatest
significance to them, and to photograph the “realities” of their everyday
encounters and experiences. We aimed to assess the impact of photo-
elicitation group therapy among children and adolescents with T1DM.
Method: An intervention merging established methods of photo elicitation,
and photovoice was designed. Interventions were held during 2016-2017, at
the Diabetes Clinic in Sheba AcademicMedical Center in Israel. The interven-
tions were designed for two different age groups, 10-12 and 13-15 years
and included 14 sessions lasting 90minutes each, and a final exhibition event.
Applying grounded theory approach, interviews of the adolescents, parents
and the clinic's attending endocrinologist, nurses and dietitians were con-
ducted before, immediately after the intervention, and 12months later.
Results: Fourteen children participated the program, their mean dis-
ease duration was 4.7 years, and mean HbA1c of 7.8%. Findings high-
light the following themes: sense of normality, self-esteem, child-
parent positive communication, belongingness, empowerment and
peer-support. All were improved from baseline and associated with
improve adherence to T1DM treatment.
Conclusions: Photo-elicitation empowers participants, by allowing
them a more active position and by promoting verbalization of
thoughts and emotions. An ecological adjustment model for adoles-
cents with TD1M combining these variables is offered to improve
adherence glycemic control, and improve quality of life.

P059
The tree of life project: an evaluation of a group
approach to engaging young people with type 1 diabetes
H. Flannery1, L. Casdagli1, R. Pulham1, D. Christie1

1University College London Hospitals NHS Foundation Trust, Child and
Adolescent Psychological Services, London, United Kingdom

Introduction: Type 1 diabetes can dominate young people's lives, tak-
ing over their identity, leaving them feeling disconnected from family
and friends and often unwilling to attend traditional therapy. The 'Tree
of Life' is a group which has been adapted for young people with

diabetes. It enables young people to a) Share knowledge and experi-
ences of living with diabetes b) Develop positive views of themselves
increasing self-esteem c) Change their relationship with diabetes so it
has less influence on their lives. After attending young people are
invited to qualify as 'peer trainers' to co-facilitate further days.
Objectives: To evaluate the Tree of Life project in a UK pediatric dia-
betes service.
Methods: Between July 2010 and May 2018, 22 Tree of Life groups
were attended by 117 young people (aged 8 to 19 years). Participants
share stories of their daily lives, abilities, hopes and dreams and iden-
tify important people, guided by a metaphor of a tree (figure 1). The
group discusses challenges young people with diabetes might face
and responses to them. Feedback was collected after each group.
Results: Qualitative data highlights how the group has helped young
people develop positive views of themselves and feel less isolated by
connecting, learning from and sharing knowledge with others with simi-
lar experiences. Attendees on average rated enjoyment of the day 9.56,
likelihood to recommend a friend 9.16, and the usefulness of sharing of
experiences 9.19 out of 10. 28 young people became peer trainers. Over
100 professionals attended 8 training days in delivering the group.
Conclusions: The Tree of Life is an innovative approach to delivering
support to young people who are unable or unwilling to engage in tradi-
tional psychological approaches. The group allows young people to
share and develop positive views of themselves and to learn from others
living with diabetes. It is a transferable and sustainable approach.

[Figure 1. The Tree of Life]
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P060
Parent reports of dietary actions to prevent type
1 diabetes are reflected in dietary intakes: TEDDY
study
L. Smith1, J. Yang1, R. Quigley1, K. Lynch1, U. Uusitalo1, S. Hummel2,
J. Norris3, S. Johnson4, TEDDY Study Group
1University of South Florida, Tampa, United States, 2Diabetes Research
Institute, Munich, Germany, 3University of Colorado Denver, Denver,
United States, 4Florida State University, Tallahassee, United States

Objective: Many parents report engaging in dietary behaviors
intended to prevent type 1 diabetes (T1D) in The Environmental
Determinants of Diabetes in the Young (TEDDY) Study. We sought to
validate whether children whose parents report dietary changes evi-
dence actual dietary differences compared to those whose parents do
not report these behaviors.
Methods: The TEDDY Study follows children with high-risk geno-
types from birth to age 15. Mothers of 6,301 reported behaviors to
prevent T1D at 6, 15, and 27-month study visits with an open-ended,
retrospective question. Responses were coded. Dietary intake was
collected via 3-day food records at 6, 9, 12, 18 and 24-month visits.
Length of breastfeeding (days) and energy intake from carbohydrates
(%) was examined. Dietary intake data from the visit(s) at/prior to the
report of behaviors to prevent T1D was used (e.g., 12-month diet
intake data was used for the 15-month visit).
Results: Children of mothers reporting reducing carbohydrates to
prevent T1D (28% of sample) had a slightly lower % energy intake
from carbohydrates than children of mothers who did not report this
behavior at both 15 and 27 months (49.9%, 95% CI (49.5-50.3)
vs. 50.8 %, 95% CI (50.6-51.0), p≤0.005 and 49.3%, 95% CI

(48.9-49.7) vs. 50.2% 95% CI (50.0-50.4), p≤0.005, respectively), but
not at 6 months. Children of mothers reporting breastfeeding to pre-
vent T1D (9% of sample) at any visit had longer duration of breast-
feeding compared to mothers who did not report this (p≤0.0001,
Figure 1).
Conclusion: Children whose mothers report engaging in dietary
behaviors intended to prevent T1D do evidence dietary differences,
including increased length of breastfeeding and slightly reduced car-
bohydrate intake compared to children whose parents do not report
these behaviors. Although TEDDY is a natural history study, these
findings suggest that participants may change their behavior during
study participation.

[Breastfeeding duration by mothers who did not/did report breastfeeding
as a behavior to prevent T1D]
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P061
Type 1 diabetes, IS IT A SOCIAL STIGMA? “A
journey from childhood to parenthood”
A. Jhingan1, R. Jhingan2

1Delhi Diabetes Research Center, Diabetes and Metabolism, New Delhi,
India, 2Endocrine Associates, Endocrinology, Diabetes and Metabolism,
Philadelphia, United States

Introduction: Majority of patients after T1 DM diagnosis face many
social problems from the very early stages of life, starting from school
till adulthood. Present study is to “assess the magnitude of social and
matrimonial problems faced by T1 diabetics in India, in a 10 year fol-
low up period”. Study also includes assessment of the prevailing social
perceptions which make their life downhearted.
Objectives: To study T1 diabetic subjects for assessing the magnitude
of matrimonial problems faced by them ,as T1 diabetes is considered
as a 'SOCIAL STIGMA'.
Methods: 40 T1 diabetic subjects in the age group of 19-31years,
27 females(67.5%) & 13 males(32.5%) ,were studied. Formal inter-
views were conducted with the patient's family members using specif-
ically designed Questionnaire.
Result: 4 out of 9 T1 diabetic females (who got married) were sent
back to their parents house within 6 months after the marriage and
are now living separately. 2 women totally lost interest in self-care
and monitoring after being denied funds for treatment by in-laws, and
consequently succumbed to diabetes complications.
Marriage of 1 of the female subject, working as an executive, was can-
celed at the last moment when 1 of the close relative from boy's fam-
ily raised objections. 2 female subjects are happily married to non -
diabetic males. 4 male subjects did not disclose their disease before
marriage.
Conclusion: Large number of patients face matrimonial problem as
diabetes is considered as a social stigma. Problem is more severe with
T1 DM females. Majority of male T1 DM do not disclose their disease
before marriage. Post marriage majority of T1 DM are subjected to
social stigma which invariably leads to confrontation, separation &
divorce ,severe psychiatric problems with suicidal risks. Social implica-
tions of T1 DM for South Asia need special attention because of prev-
alent culture. Increasing awareness on socio-economic aspect of
diabetes can play important role in improving diabetes control.

P062
Adjustment to type 1 diabetes among very young
children and their parents as a function of time
since diagnosis: cross-sectional analyzes
T. Wysocki1, J. Pierce2, P. Enlow3, R. Wasserman2, K. Aroian4, J. Lee5

1Nemours Children's Health System, Center for Health Care Delivery
Science, Jacksonville, United States, 2Nemours Children's Hospital, Center
for Health Care Delivery Science, Orlando, United States, 3Alfred
I. duPont Hospital for Children, Center for Health Care Delivery Science,
Wilmington, United States, 4University of Central Florida, College of
Nursing, Orlando, United States, 5University of Michigan, Center for Child
Health Evaluation Research, Ann Arbor, United States

Objectives: It is unknown how adjustment to type 1 diabetes (T1D)
in very young children (YC) and their parents/caregivers varies with
time since diagnosis and if/when they should be referred for behav-
ioral health services. We report cross-sectional analyzes of baseline
data from participants in a randomized, controlled trial (RCT) of an
online coping resource designed by and for parents of YC-T1D. We
explored how measures of child and parent adjustment to T1D vary
with T1D duration.
Methods: The first 106 parents/caregivers of YC-T1D under 6 yrs old
who enrolled in the RCT comprised four T1D duration groups: <1yr

(n = 33); 1-< 2 yrs (n = 30); 2-< 3 yrs (n = 23); or >3 yrs (n = 20). We
employed General Linear Models to compare parents' baseline scores
on questionnaires across these groups, with child age as a covariate.
Results: Controlling for child age, significant group differences
emerged for scores on the Preschool Diabetes Behavior Checklist (F =
2.60; p = .050) and the Diabetes Self-Management Profile (F = 3.84; p
= .012), indicating significantly worse T1D-specific behavioral prob-
lems and adherence for children with longer T1D duration. There
were no significant main effects for T1D duration group on the Eyberg
Child Behavior Inventory or Pediatric Diabetes Routines Question-
naire, nor on any parent adjustment measures: Brief Symptom Inven-
tory; Parent-Preschooler Diabetes Adjustment Scale; Parent Mutuality
Scale; or Diabetes Benefit-Finding Scale.
Conclusions: Children's adherence and T1D-specific behavioral prob-
lems were worse among those further out from diagnosis, while other
aspects of child and parent adjustment did not differ by T1D duration.
Longitudinal research is needed to determine how T1D-specific
behavioral and adherence problems emerge/worsen and why other
indices of adjustment do not improve over time. Psychosocial screen-
ing and evidence-based interventions shortly after diagnosis may pre-
vent the development or worsening of adjustment problems.

P063
Quality of life and problem areas associated with
emotional distress in Indian children with type
1 diabetes
A. Sharma1, R. Sharma1, V. Jain1

1All India Institute of Medical Sciences, New Delhi, India

Introduction: Children with type 1 diabetes (T1D) often have psycho-
logical problems.
Objectives: To assess quality of life and emotional distress in children
with T1D.
Methods: We enrolled 8-17 y old children with T1D for at least 1y.
Two questionnaires were administered: DAWN Quality of Life (QoL),
and Problem Areas in Diabetes (PAID). QoL has 21 questions, scored
from 0 (never) to 4 (all the time), grouped in 5 domains; and 1 on
health perception. Score was considered 'concerning' if in upper two-
thirds of the range (e.g., ≥28 out of 84 for total QoL). PAID has
20 items to assess negative emotions related to T1D with total score
of 0-100. For each question, a response of 3 or 4 (somewhat serious
or serious problem) was considered concerning.
Results: We enrolled 25 children (14 F, 11 M) aged 11.8 � 2.8 y, with
duration 5.0 � 3.8 y and HbA1c 9.2 � 1.6. Total QoL score was 22 �
10, with concerning score in 8 (32%). The most affected domain was
'parent issues' with 88% children feeling that parents are too protec-
tive/ worried; 'impact of treatment' was concerning for 11 (44%). It
was reassuring that only 1 child had concerning score for impact on
activities; and health perception was excellent/ good in 17 (68%).
Mean PAID score was 21 � 15; in 3 children score was <10 suggest-
ing denial; and in 2 it was > 40 indicating emotional burnout. Three
areas -worry about hypoglycemia, anger at living with diabetes, and
deprivation of food, were concerning for 5 children each (20%). In
4 areas- scared of living with diabetes, guilt and anxiety if going off-
track, worry about future, and feeling alone, 4 children each (16%) had
concerning responses. QoL score was linearly related to HbA1c, rho =
0.49, p = 0.012. Gender, age and duration of diabetes did not affect
PAID and QoL scores.
Conclusions: QoL and PAID helped in identifying common issues
(parents' overprotectiveness, worry about hypoglycemia, anger, etc.)
that adversely affect psychological well-being in children with T1D.
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P064
Definition of critical health-related quality of life
subscale scores to support clinical decision-making
based on the DISABKIDS© questionnaire
J. Svensson1, J.B. Nielsen1, S. Kreiner2, S.U. Thorsen1, S.M. Sildorf1

1Herlev Hospital/University of Copenhagen, Herlev, Denmark,
2Copenhagen University, Copenhagen, Denmark

Background: There is an increasing focus on health-related quality of
life (HrQoL) as an important outcome within type 1 diabetes (T1D)
research. However, there is no clear definition of an optimal score for
HrQoL or guidelines for how to use HrQoL in clinical decision-making.
The aim of this study was to define critical values for clinical decision-
making.
Methods: Altogether, 99 patients with T1D aged from 8-18 years
and their parents were asked to complete the Danish version of the
DISABKIDS® questionnaire. We defined suboptimal metabolic control
as glycated hemoglobin (HbA1c) levels of >70 mmol/mol (>8.5%). The
graphical log-linear Rasch model was used to estimate the HrQoL sub-
scale scores according to sex, age, treatment and HbA1c levels. The
optimal critical value for each HrQoL subscale was calculated using
stepwise analysis of categories in contingency tables by counting the
joint distribution of DISABKIDS® scores and HbA1c levels.
Results: We found a trend for lower HrQoL scores in girls compared
with boys for most subscales. We also found a decrease in HrQoL
with increasing age but no differences in HrQoL based on treatment.
Parents rated their children's HrQoL lower than the children did.
Increasing HbA1c levels were generally associated with decreasing
HrQoL subscale scores. The critical values for each subscale varied
from 55 to 91.6. The odds of having an HbA1c level of >70 mmol/mol
varied from 2.2 [1.0-5.3] to 6.8 [1.5-30.2] with the highest odds
observed for the Emotion and Impact subscales.
Conclusions: We confirmed the same trend toward a perception of
lower HrQoL in children with T1D by parents, girls, older children, and
children with higher HbA1c levels. Large variations in the critical
values determined for each subscale confirm the need for subscale-
specific cut-off points to guide clinical decision-making. Prospective
studies are needed to confirm the utility of the cut-off points to pre-
vent metabolic control from deteriorating.

P065
To compare and evaluate effects of psychological
state of patient- irritable or depressed on HbA1c
level of type 1 diabetes mellitus
S.K. Sharma1,2, N. Sharma3,4, P.K. Sharma4,5

1Galaxy Speciality Centre, Endocrinology, Jaipur, India, 2PGIMER,
Chandigarh, Endocrinology, Jaipur, India, 3Mahatma Gandhi University,
Medicine, Jaipur, India, 4Galaxy Speciality Centre, Jaipur, India,
5Rajasthan University of Health Sciences, Pharmacist, Jaipur, India

Objective: To compare and evaluate effects of psychological state of
patient- irritable or depressed on type 1 diabetes mellitus.
(an observational study)
Research Design and Methods: Observational based study using data
obtained from type 1 diabetic participant. Studies meeting the inclu-
sion criteria were examined, and study demographics (age, sex, and
type of diabetes) as well as psychological status information (assess-
ment method, prevalence, and mean scale scores) were recorded
using a structured form based on the case report form. Diabetic con-
trol status was measured in HbA1c level. Each participant was inter-
viewed using the Psychological status to Illness Scale, a specifically
designed questionnaire, Two subject pool were categorized based on
their psychological status (irritate and depressed).
Result: Appropriate data required for this study were collected from
total 205 participants out of which 27 were classified in depressed
psychological status pool while 89 were in irritate.43.41% participant
were found in irritable psychological status in which 55.05% partici-
pant were male and remaining 44.95% were female participant, while

out of total 205 participant 13.71% was undergoing with depressed
psychological status in which 66.67% was male and remaining 33.33%
was female participant.
Samples were categorized in two different pool according to their psy-
chological status- irritable and depressed, mean HbA1c level for each
pool from their HbA1c data set was calculated. Statistical analysis was
made by hypothesis testing. Significance level was 5%.
Conclusion: Prevalence of irritable psychological status can worse
diabetic control more than the prevalence of depressive psychological
status.
Keywords: Type 1 diabetes mellitus, psychological status, depressed,
irritable, cheerful, HbA1c, Dysphoria

P066
Validation of the Diabetes Benefit Finding Scale for
Parents
J. Pierce1, R. Wasserman1, P. Enlow2, K. Aroian3, J. Lee4, T. Wysocki5

1Nemours Children's Health System, Center for Healthcare Delivery
Science, Orlando, United States, 2Nemours Children's Health System,
Center for Healthcare Delivery Science, Wilmington, United States,
3University of Central Florida, College of Nursing, Orlando, United States,
4University of Michigan, Center for Child Health Evaluation Research,
Ann Arbor, United States, 5Nemours Children's Health System, Center for
Healthcare Delivery Science, Jacksonville, United States

Objectives: Benefit finding (BF; perceived positive effects of specific
adversity) has been associated with psychological well-being in people
with chronic illnesses and with better adherence for youth with type
1 diabetes (T1D). Our previous qualitative research with parents of
young children (YC) with T1D indicated that BF may be a common
parental coping mechanism. But, no tools exist to measure BF in par-
ents. We aimed to establish initial psychometric properties of the Dia-
betes Benefit Finding Scale for Parents (DBFS-P), a 16-item
questionnaire adapted from the DBFS adolescent-version and guided
by parent stakeholder input.
Methods: Participants were the first 106 parents of YC with T1D (<6
yrs old) to enroll in a larger RCT. We examined the DBFS-P factor
structure through principal component analysis (PCA); internal consis-
tency through Cronbach's alpha; convergent validity via bivariate cor-
relations between the DBFS-P and measures of parental depression,
anxiety, T1D self-efficacy, and hypoglycemia fear; and discriminant
validity via bivariate correlations between the DBFS-P and measures
of parental somatization, spousal support, and child behavior
problems.
Results: PCA revealed one factor (54.32% variance) with excellent
internal consistency (α = .94). The DBFS-P demonstrated convergent
validity with parental depression (r = -.34, p < .001), anxiety (r = -.21,
p = .03), T1D self-efficacy (r = .36, p < .001), and hypoglycemia fear
(r=.34, p < .001) and discriminant validity with parental somatization
(r=-.01, ns), spousal support (r = .16, ns), and child behavior problems
(r = -.08, ns). The DBFS-P was not correlated with child age, T1D
duration, or HbA1c, which is consistent with prior BF findings.
Discussion: The DBFS-P demonstrated good preliminary reliability
and validity. Our ongoing RCT will examine BF trajectories over time
and evaluate whether parental BF mediates or moderates changes in
other outcomes of health and well-being among YC with T1D and
their parents.

P067
Medical provider autonomy support, regimen
adherence, and glycemic control in adolescents with
type 1 diabetes
C. Nicolais1, A. Warning2, J. Pendley3, J. Sanchez4, L. Dolan2,
A. Delamater4

1University of Miami, Psychology, Miami, United States, 2Cincinnati
Children's Hospital Medical Center, Cincinnati, United States, 3du Pont
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Hospital for Children, Wilmington, United States, 4University of Miami,
Pediatrics, Miami, United States

Background: Cross-sectional studies demonstrate that the patient-
provider relationship impacts regimen adherence in adolescents with
type 1 diabetes (T1D). However, no studies have examined longitudi-
nal associations between patient-provider relationship and adherence
or glycemic control.
Objectives: To examine longitudinal associations between patient-
provider relationship, adherence, and glycemic control in late adoles-
cents with T1D.
Methods: These data were obtained from a longitudinal, multi-site
study of factors affecting self-management in adolescents with T1D.
Data from surveys and laboratory results were collected at baseline
(N = 165), 12-month (N = 156) and 24-month (N = 144) follow-ups.
Participants had a mean age of 16.4 years (SD = 1.3) at baseline and
were 50.9% female, with 20.6% of ethnic minority status. Pearson
correlations evaluated associations between patient-perceived medi-
cal provider autonomy support (Healthcare Climate Questionnaire;

HCQ), self-reported adherence (Diabetes Self-Management Profile;
DSMP), and glycemic control (Hemoglobin A1c). T-tests examined dif-
ferences between boys and girls on HCQ score.
Results: Baseline and 12-month HCQ scores were associated with
DSMP both in cross-sectional and prospective analyzes (range of r's =
.20-.29, p's < .02), indicating better adherence with more autonomy
support; however, 24-month HCQ and DSMP were not significantly
related. There were no sex differences in mean HCQ. However, when
examining these relationships separately for boys and girls, all correla-
tions were significant for girls (r's = .24-.42, p's < .03), except for that
between baseline HCQ and baseline DSMP, which was observed for
boys only (r = .26, p < .03). Baseline HCQ was associated only with
12-month A1c (r = -.24, p < .004).
Conclusions: Prior to 18 years of age in adolescents with T1D,
greater medical provider support of autonomy was associated with
better self-management. However, this relationship seems to be
stronger for girls than boys.
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P068
Going to school with type 1 diabetes in urban India:
experiences of children, adolescents and their
parents, and attitudes of schools toward them
S.K. Boddu1, A. Virmani2, A. Sarda3, R. Shukla4, S. Puri5, M. Chhabra6,
G. Jevalikar7, S. Jaggi8

1Rainbow Children's Hospital, Pediatric Endocrinology, Hyderabad, India,
2Max Super-Specialty Hospital, Endocrinology & Diabetology, New Delhi,
India, 3Sarda Center for Diabetes & Self-Care, Endocrinology & Diabetes,
Aurangabad, India, 4Regency Hospital, Endocrinology & Diabetes,
Kanpur, India, 5Jamia Millia Islamia University, Social Work, New Delhi,
India, 6Sri Gangaram Hospital, Diabetology, New Delhi, India, 7Medanta
The Medicity, Pediatric Endocrinology, Gurgaon, India, 8Dr Mohan's
Diabetes Specialties Center, Diabetology, New Delhi, India

T1D children need non-stigmatizing support at school for self-care
activities. We looked at their school experience in private (PS) and
government schools (subsidized: GS) in urban India.
Methods: We administered a pre-prepared questionnaire to T1Ds
aged < 20 y and parents in Aurangabad, Delhi-NCR & Kanpur, and
Hyderabad (West, North, South India respectively) about diabetes
care and attitudes of staff.
Results: 397 responded: 204 (51%) boys; 277 (70%) in PS; mean age
11.7 + 3.7y; diagnosis age 7.2 + 3.7y; diabetes duration 4.5 + 3.5y.
Insulin doses/day: 2 in 4.5% children; 3 in 22.2%, 4/more in 65.2%;
pump 7.8%. 44% parents found school supportive, 6.3% unsupportive,
rest no comment.
Facilitating care: School staff knew about diagnosis of diabetes in
96%. Only 52% children took insulin in school: 70% self-injected (with
help from staff in 7%); parent came to inject in 27%; teacher/nurse
injected in 3%. BG was checked at school by 60%, with staff help in
10%. 50% checked BG/ took insulin in classroom, 30% in medical
room; 15% in staffroom and 5% in washroom. 21.9% said school had
glucometer (82/87 PS). 82.6% said staff knew hypo handling.
Rejection, exclusion, taboo: 52.9% parents visited school daily/often.
School refused permission to check BG 15.9%, refused injection-
taking 4.3%; asked for secrecy when checking/ injecting 12.6%; pro-
hibited child from sports/ excursions 17.9%; did not allow time for
pre-sports snacks 7.6%. Only 3% children had to change school
because of denied admission/ hostility (11/12 PS). 26.2% knew of
others with diabetes in their school, 55% avoided meeting them.
Discussion: Most of these involved, responsive parents found school
supportive; staff knew of diabetes and handling hypos, and mostly
allowed testing/injecting. Unsupportive behaviors were seen in just
4-18%. Many schools lacked infrastructure to facilitate care. Many
parents were themselves diffident. The situation may improve with
HCP encouraging parents to ask for greater support.

P069
Impact of “Innovative Social activity” on happiness
score in children and adult with type 1 diabetes
mellitus (T1DM)
M. Gupta1,2,3, R. Shukla1,2,3, S. Mishra1,2,3, S. Shukla1,2,3, D. Yagnik1,3,
A. Bajpai2, B. Ganguli3, R. Saxena1,3

1Center for Diabetes and Endocrine Diseases, Kanpur, India, 2Centre for
Diabetes and Endocrine Research, (CDER), Regency Health Care, Kanpur,
India, 3Society for Prevention and Awareness of Diabetes (SPAD), Kanpur,
India

Objectives: We experimented a new event to touch people with
T1DM. We utilized the Diabetes Distress Score (DDS), along with
happiness score for the T1DM patients, engaged in a different social
activity “Fashion Show”. This activity is an innovative approach
toward addressing the psychological aspect of T1DM.

Method: We included 46 children of T1DM of which 28 were
>18 years and 18 were <18 years of age. We organized a fashion
show exclusively for the T1DM patients on the eve of World Diabetes
Day. The parameters analyzed were age, duration of diabetes and
HbA1c. A 17 items linguistically adapted DDS and was given to the
T1DM patients as pre -event initiative and then were assessed post
event directly to the age group >18 years. Parent DDS was given to
patients <18 years of age. Their DDS was assessed by Positive Psy-
chological Assessment which is validated research tool for measuring
wellbeing. Post event response was measured on its basis. Happiness
was measured by “Dr. Aaron Jarden Happiness scale”.
Results: The total numbers of T1DM were 46, with their mean age
>18yrs were 20 years (19 - 26 years) and in the group with the age
<18 years the mean age was 12.6 years (8 -.18 years). Mean HbA1c
was 8.5% (4.6-14.6%).DDS was normal In all patients. Pre event
response on grade of happiness (0-10) where 0 is extremely unhappy
and 10 is extremely happy was coming 4, after event it was 8. Subjec-
tive response for each individual post show was high.
Conclusions: This Innovative approach brought “extreme happiness”
all people with T1DM,along with subjective comments like “Mind
blowing”, “out of the world”etc. In future if similar “Innovative activi-
ties” are planned that will possibly give some positive outlook toward
the life of people with T1DM and which Intern will improve HbA1c.

P070
The DISABKIDS generic and diabetes modules are
valid, but despite cross-cultural development results
are not directly comparable between Denmark,
Sweden and Norway
J. Svensson1, S. Kreiner2, S.M. Sildorf1, J. Bøjstrup1, T. Skrivarhaug3,4,
L. Hanberger5, K. Åkesson6, D.H. Frøisland7, J. Chaplin8

1Herlev Hospital/University of Copenhagen, Herlev, Denmark,
2Copenhagen University Hospital Herlev-Gentofte, Copenhagen,
Denmark, 3Oslo University Hospital, Oslo, Norway, 4University of Oslo,
Oslo, Norway, 5Linköping University, Linköping, Sweden, 6Jønkøbing
Hospital, Jønkøbing, Sweden, 7Innlandet Hospital Trust, Lillehammer,
Norway, 8Sahlgrenska Academy at University of Gothenburg,
Gothenburg, Sweden

Objectives: International bench-marking in the medical field is
increasing. Patient reported outcome measures (PROMs) are impor-
tant both in clinics and as an important outcome in type 1 diabetes
(T1D). The aim of this study was to test if the DISABKIDS modules
could be used to compare Health Related Quality of Life (HrQoL) of
young patients with T1D in the Nordic countries.
Methods: Three former national validation studies on the DISABKIDS
questionnaires in Sweden, Denmark and Norway were used for com-
parison of HrQoL. The Rasch and the graphical log linear Rasch model
(GLLRM) was used to determine validity. Since some items were
locally dependent, Monte Carlo methods was used to estimate reli-
ability. The categories of the Danish and Norwegian Likert scale were
translated from the English version; whereas the Swedish version was
developed during the cross-cultural development, along with the
English version.
Results: Responses to DISABKIDS questionnaire were available from
99 Danish children aged 8-18 year of age, 103 Norwegian children
(age 7-19) and 131 Swedish (age 8-18). The Likert scale differed
between languages. Sweden had higher scores for most of the sub-
scales. For each country, validity and reliability was acceptable if dif-
ferential item function (DIF) and local dependency (LD) was taken into
account. When comparing scores from all three countries more ques-
tions showing LD and DIF partly explained by differences in Likert
scales.
Conclusion: The current Nordic Disabkids questionnaires measures
valid and reliable HrQoL within each country but adjustments for age,
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gender and country are needed to compare HrQoL across countries.
Differences exists in the Likert scales and these differences partly
explain differences in HrQoL, adjustment or revision of the Likert
scale are needed before HrQoL can be compared between the Nordic
countries.

P071
Prevalence of depression among people with type
1 diabetes mellitus in India and its impact on
glycemic control
S. Gupta1, K. Gupta2, S. Gathe1, B. Wattyani2, G. Shlok3

1Sunil's Diabetes Care n' Research Centre Pvt. Ltd., Diabetology, Nagpur,
India, 2Sunil's Diabetes Care n' Research Centre Pvt Ltd, Dietetics,
Nagpur, India, 3NKP Salve Institute of Medical Sciences and Research
Centre, Nagpur, India

Objectives: Due to various psycho-social issues, people with Type
1 Diabetes Mellitus (T1DM) are vulnerable to various psychiatric dis-
orders and depression is one of such common ailment. Our study aims
to evaluate the prevalence of depression and its effect on glycemic
control among people with T1DM.
Methods: The study included 108 patients with Type 1 DM with age
ranging between 12-60 years. Data on different parameters like dura-
tion of DM, exercise, HbA1c, total daily dose, injecting habits, unex-
plained hypoglycemia and glycemic variability were obtained on these
patients. Their depression level was assessed using PHQ-9 scale. The
comparison of parameters measured on real scale between depressed
and non-depressed groups was performed using t-test for indepen-
dent samples, while those on nominal scale were evaluated using
Pearson's chi-square test. Significance was tested at 5% level.
Results: Out of 108 patients with T1DM, 48 (44%)were normal ,
while 60(56%) had depression ranging from mild to severe on PHQ
9 rating scale. Different demographic parameters like age, gender and
duration of DM were insignificantly different between two groups.
The glycemic control (HbA1c) was statistically significantly lower in
patients without depression (9.43 � 2.25) as compared to those with
depression (10.37 � 2.23) with a p-value of 0.0351. Other parameters
like total daily dose, unexplained hypoglycaemia and glycemic control
between both the groups were insignificantly different in two groups
with p-value > 0.05.
Conclusion: Prevalence of depression among T1DM from India is
high. People with depression have poorer glycemic control than those
without depression .

P072
The unique experiences of families with a parent
and a child diagnosed with type 1 diabetes
A.G. Roberts1,2, C. Fisher2, L. Fried3, A. Lin3, E.A. Davis1,2,3

1Perth Children's Hospital, Nedlands, Australia, 2University of Western
Australia, Perth, Australia, 3Telethon Kids Institute, University of Western
Australia, Perth, Australia

Background: The diagnosis of a child with Type 1 diabetes (T1D) can
be overwhelming, bringing physical and psychosocial challenges for
the child and their family. Understanding these challenges and provid-
ing adequate support may reduce diabetes distress, and improve over-
all quality of life, well-being and glycaemic control.
Objectives: To document the lived experiences of families in which a
parent and a child both have a diagnosis of T1D. In particular, to
describe how these families adapted and managed T1D. This study
also explored how previous knowledge and experiences with T1D
influenced their child's management and what support services fami-
lies felt they needed.
Methods: A purposeful sample of families were recruited through
Princess Margaret Hospital. Inclusion criteria were a child aged
<16 years and diagnosed with T1D between the years 2013 - 2016,
where one parent also had T1D. Using a qualitative methodology, ten

face to face interviews with parents were conducted. Data were tran-
scribed and analyzed using inductive thematic analysis.
Results: The primary themes that emerged were: concerns managing
two member of the family with T1D particularly relating to fear
around hypoglycaemia; T1D parents benefited from renewed educa-
tion about management but wanted their prior knowledge recognized;
emotions related to their child's diagnosis of T1D, included feelings of
guilt and blame and it was identified that psychological support,
approximately six months after diagnosis, would be beneficial.
Conclusions: Findings demonstrate the unique challenges families
face when both a parent and a child have a diagnosis of T1D. These
findings can be used to target psychoeducational interventions for
families with more than one member diagnosed with T1D.

P073
Emotional and behavioral problems in youths with
type 1 diabetes. Self, parents and physician´s
perspective
A. Covinhas1, L. Barros2, G. Duque2, J.-F. Raposo1

1APDP Diabetes Portugal, Psychology, Lisboa, Portugal, 2Lisbon
University, Faculty of Psychology, Lisbon, Portugal

Objectives: This study aimed to explore the agreement between
youth and their parents' report of the patient's emotional and behav-
ioral problems, and the consistency of these evaluations with the phy-
sician's estimations regarding these problems.
Methods: A sample of 62 youths (aged 8-18 y, M = 13.23; SD = 2.39)
diagnosed with T1DM >1 y (M = 72 m; SD = 43.71), 62 parents and
6 physicians were recruited at our Clinic. Children filled out the
Strengths and Difficulties Questionnaire (SDQ) Self Report and par-
ents the SDQ Parent Report; physicians answered a questionnaire
assessing their clinical estimation of the youths' emotional and behav-
ioral problems. Demographic data and A1c values were collected.
Results: Parents and children's self-evaluation of the child's emotional
and behavioral problems were highly consistent, with children and
parents evaluation significantly correlated (SDQ Total r = .427;p <
0,01;Intern r = .265;p < 0,05;Ext r = .564;p < 0,01) and showing no
significant differences SDQ Total t(61) = 1.438; n.s; Intern t(61) =
1.421;n.s; Ext t(61) = .845; n.s. The child's evaluation of internalizing
problems (r = .304; p < 0,05), behavior problems (r = .304; p < 0,05),
peer problems (r = .289; p < 0,05) and prosocial behavior (r = .251; p <
0,05) was associated with A1c values, while parent's evaluation was
not. Physicians estimated more youth's behavioral and emotional
problems for patients with higher levels of A1c (X 2 = 3.645; p < 0,05),
with important divergences between parent and child reports and the
physician's estimations.
Conclusions: Parents and their children had similar perceptions, but
youth were more sensitive to metabolic control variations. Physicians
associated children's problems with higher A1c, probably because
their primary therapeutic focus is Diabetes control, but they may
underestimate emotional and behavioral problems in youths with
good metabolic control. Comprehensive assessment of the youths'
diabetes status should include validated measures.

P074
When insulin alone is not enough: diabetes and
psychosomatic medicine
E. Antoniou1, M. Birke1, O. Fricke1, A. Längler1, A. Thimm1

1Community Hospital Herdecke, Herdecke, Germany

Objective: Evaluation of 123 children and adolescents with type
1 diabetes mellitus (T1DM) on a psychosomatic ward regarding their
metabolic control and psychiatric co-morbidities.
Method: Retrospektive study on patients with T1DM admitted to the
psychosomatic unit for children and adolescents at the Gemeinschaft-
skrankenhaus Herdecke, Germany, between 2007 and 2017.
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Results: There were 77 girls (63%) and 46 boys (37%) among the
123 patients. The median age on admission was 14 years (17 -
18 years). At this time the mean duration of the T1DM was around
6 years (10 days - 15 years). The mean duration of admission was
32 days (2 - 139 days). The most common psychiatric diagnosis was
an adjustment disorder (F43.2, ICD10) with 51%, followed by ´psy-
chological and behavioral factors associated with disorders or diseases
classified elsewhere´ (F54, ICD10) with 47% and hyperkinetic disor-
ders (F90.-, ICD10) with 14%. The mean HbA1c on admission was
10,2% or 88 mmol/mol (6,6 - 15,5%, 49 - 146 mmol/mol), 8,2 % or
66 mmol/mol (6,0 - 13,3%, 42 - 122 mmol/mol) at the first visit after
discharge (100/123 patients) and 8,6% or 70 mmol/mol (6,3 - 14,0%,
45 - 130 mmol/mol) one year after discharge (39/123 patients).
Conclusion: An elevated HbA1c as an indicator for a poor glycaemic
control is a common reason for the admission to a psychosomatic unit.
The causes for this unsatisfactory metabolic state are complex. An
admission on a psychosomatic unit offers the opportunity to diagnose
co-existing psychiatric disorders, allows an individual multilayered
therapy and helps to establish an sustainable support after discharge.
This leads to an improved glycaemic control. Moreover it underlines
the importance of a psychosomatic input in patients with psychiatric
challenges and poorly controlled diabetes.

P075
Health related quality of life in children with type
1 diabetes mellitus in a developing country
O.M. Omar1, H.M. Elweshahi2, H.M. Khalfalla3, M. Abd El Fattah1

1Alexandria University, Pediatrics, Alexandria, Egypt, 2Alexandria
University, Public Health, Preventive and Social Medicine, Alexandria,
Egypt, 3Tripoli University, Pediatrics, Tripoli, Libya

Introduction: Diabetic children require not only strong attention for
complications, but also require chronic long - term care where there is
consideration of the psychological, emotional, socioeconomic and
physical disabilities influencing the children daily function
Objectives: To assess health related quality of life (HRQOL) of chil-
dren with type 1 diabetes attending diabetic clinic and to identify fac-
tors affecting quality of life of children with type I diabetes
Methods: The study conducted on 100 children with type 1 diabetes
aged 5 to 18 years and their caregivers with at least 1 year of illness .
Children who have other chronic diseases not related to the diabetes
or children who their caregivers refuse to participate in the study
were excluded .All children included in this study were subjected to a
structured questionnaire including the following data socio demo-
graphic characteristic, family history of diabetes and other chronic dis-
ease, child clinical data: Age, gender, birth order, school attendance,
grade, age at the time of diagnosis, duration of the disease, mean
HbA1c in the last year, type and dose of treatment, occurrence of
acute complications and previous hospitalization during the last year
as well as presence of any diabetes related chronic complication. Ara-
bic version of Pediatric Quality of life inventory scale (The Peds QL
4.0) , Generic core scale GCS and arabic version of The Peds QL 3.2
diabetes module were taken
Results: The diabetic children had poor QoL; long duration of diabe-
tes and poor glycemic control were associated with poor QoL.
Conclusions: Support should be provided for the care of children with
diabetes in Egypt.
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P076
Aim: To create awareness regarding metabolic
disorders among the young adults at pre pubertal
age by preventing obesity & following healthy
lifestyle
S. Shah1,2, B. Saboo2, H. Chandarana2, D. Hasnani2, M. Saiyed2,
V. Chavda2, R. Thakkar2, D. Panchal2, V. Raval2

1Diacare-Hormone Clinic, Diabetes, Ahmedabad, India, 2Diacare-
Hormone Clinic, Ahmedabad, India

Method: The Lion Club of India along with Diacare-A Hormone Clinic
took an initiative and targeted 11 Government schools in Ahmadabad.
Children from grade 7 to 10 were educated simultaneously at same
day & time through power point presentation by HCPs during/at the
world Diabetes Campaign.
Conclusion: Advocacy & awareness are important tools for education.
Targeting the pre pubertal, adolescents & young adults, gives us a
chance toward primordial & primary prevention of NCDs related to
lifestyle. Educating this strata also gives their relatives an eye opening
chance for secondary prevention of their existing disorders.

P077
Does carbohydrate counting education in children
with type 1 diabetes improve their glycaemic
control?
S. Kishver1, H. Kadali1, S. Ahmed1, E. Daniel1, B. Van Meijgaarden1,
S. Rawal1, P. Diabetes MDT team1

1Basildon and Thurrock University Hospital, Basildon, United Kingdom

Introduction: NICE guideline 2015 recommends that children with
t1dm are offered carbohydrate (carb) counting education at diagnosis.
Objective: To evaluate the impact of carb counting on glycaemic con-
trol in children with t1dm.
Methods: We conducted a retrospective cross-over study of 51 chil-
dren (0-16 yr old) that were diagnosed with t1dm between Jan 2012
to Feb 2014. Their HbA1cs were noted for a year prior to carb count-
ing as well as after. 7 patients were excluded as 5 did not initiate carb
counting and 2 started carb counting from diagnosis. Mean HbA1c
before and after carb counting was compared.
Mean BMI percentiles were recorded for the children for a year
before carb counting and after.
Out of the selected 44 children, 24 were boys and 20 girls, 66% were
upto 10 yrs old and 33% were 11-16 years old. Data was obtained
using SystemOne and electronic medical record.
Results: Mean HbA1c improved by 6.6mmol/mol after carb counting,
it was 76.7mmol/mol before and 70.1mmol/mol after carb counting.
66% (29/44) of the children showed significant improvement in their
mean HbA1c after carb counting, 59% of these were boys and upto
10 yr old.
71% of children aged 11-16 yr old showed improvement in their mean
HbA1c as compared to 50% upto 10 yr old.
32% (14/44) of the children showed worsening of their mean HbA1c
after carb counting, all of these were upto 10 yrs old, no correlation
with sex was found.
2% (1/44) of children had no change in their mean Hb1c after carb
counting.
20% of children were overweight/obese prior to carb counting as
compared to 27% after carb counting, majority being boys (66-75%).
Children who showed improvement in their HbA1c after carb count-
ing, 24% of them were overweight/obese prior to carb counting as
compared to 31% after.
Conclusion: Carbohydrate counting improved glycaemic control in
children with t1dm especially boys. Carb counting children seem to be
more prone to becoming overweight/obese especially boys.

P078
One step together can make difficult journey easy
D. Yagnik1, R. Shukla1,2,3, B. Ganguli1, P. Sachdeva1,2, S. Shukla1,2,
P.C. Bajpai1, A. Bajpai3, R. Saxena1,2, M. Srivastva1,2

1Society for Prevention & Awareness of Diabetes (SPAD), Kanpur, India,
2Center for Diabetes & Endocrine Diseases, Kanpur, India, 3Centre for
Diabetes & Endocrine Research, (CDER), Regency Health Care, Kanpur,
India

Aim: To evaluate effectiveness of diabetes education by a Type1 Dia-
betes Mellitus (T1DM) person as a counselor on illiterate and under
privileged T1DM children and their families.
Material and Method: One of our core group member from Non-
government organization (NGO) dedicated to diabetes awareness.
Who himself is a Type1 diabetic since last 30 years and a qualified
educator took this challenge to educate 20 T1 DM Children and their
families.
Age of children participated in study 5-15 years mean age 9years,
duration of diabetes 1-7 years mean 4 years, 8 female and 12 male
children all were from low socioeconomic class and none of them
going to school. Many of them had episodes of hypo as many as 3-5
times in a month and 7 children were admitted in hospital for ketoaci-
dosis in last one year.
Our team has done structured counseling of all children with their
family members in group every 2monthly and once individually in
6 months, total duration of program was 1 year.
During individual counseling parents were encouraged for schooling
of children and also empowered to read and adjust insulin doses, use
of glucometer and diet adjustment in resource constrained set up.
Result: Now after one year 18 out of 20 stared their schooling
Episode of hypos goes down to as low as 1-2 times in a month and in
few of them no hypos since last 3 months.
Only 2 children admitted with ketoacidosis but in very early stage and
managed at ward only (ICU not required)
Quality of life and confidence of older children enhanced and brought
them back to normal life and created interest toward their studies and
future.
Discussion: A person with T1DM can understand problems better
and handling illiterate and resource constrained children requires lots
of patience, possibly “T1DM educator” is better solution in such
situations.

P079
Effect of Knowledge about Diabetes in the
Management of Type I Diabetes and Impact a novel
intervention on diabetic knowledge
S. White1

1Rajiv Gandhi University, Pediatric Nursing, Bangalore, India

Background: Data on knowledge on diabetes mellitus (DM) in care of
type 1 DM and its enhancement by diabetic camps is scarce in Indian
literature.
Objectives: To study the knowledge of diabetes in families of type
1 diabetic children and adolescents and its impact on diabetic control
and to assess the short term impact of a camp based educational
intervention on knowledge levels and glycemic control of the
subjects.
Methods: 33 families attending a type-1 diabetic clinic in India
selected and administered the Diabetic Knowledge Questionnaire
(DKQ) in controlled settings. Glycemic control parameters and other
demographic parameters retrieved from logbook and case records.
15 families randomly underwent an educational camp. DKQ assessed
immediately after the camp.
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Results: 33 subjects recruited onto the study (chronological age 10.4
� 3.9yars, 10 males). The mean score was 17.5 � 3.0 (range 12-23).
Both parents answered all questions in the test without difficulty in a
mean duration of 4.5 minutes. Subjects were divided into two groups:
Score ≤ 17 and > 17 (based on the 50th percentile). Subjects with
higher DKQ had lowered glycosylated hemoglobin (8.9 � 0.9 versus
9.7 � 1.1, p < 0.05) and higher self-monitoring of blood glucose fre-
quency (22.4 versus 26.7) and lowered hypoglycemia (12.4 versus
24.1 episodes per 100 patient years)(p< 0.05). There was a significant
improvement in DKQ scores after the camp (18.5 � 1.2 versus 21.6
� 2.1).
Conclusion: Families with good knowledge about the disease have a
better glycaemic control as a result of increased SMBG with an allow-
ance of manageable hypoglycaemia. Educational Diabetic camps
serve as a useful measure to increase knowledge about diabetes in
families with type 1 diabetes.

P080
At what age is a child able to self-inject insulin
independently?
M. Dingle1, H. Mulnnier2, L. Serrabulho3, J.-F. Raposo4

1APDP - Diabetes Portugal, Pediatric Department, Lisbon, Portugal,
2King's College London, London, United Kingdom, 3APDP - Diabetes
Portugal, Nursing Department, Lisbon, Portugal, 4APDP - Diabetes
Portugal, Clinical Direction, Lisbon, Portugal

Objectives: T1D treatment requires frequent blood glucose monitor-
ing, insulin injections and adjusting insulin doses to match food intake
and activity patterns.
Children with T1D are a vulnerable population, due to their age and
unique needs of diabetes treatment. During the day they are involved
in different environments, sometimes leading to a situation where
they have to do the insulin injection independently. However, the age
when a child acquires the self-management skills to achieve this is
unknown. The aim of this is to perform a systematic review on the
age a child is able to self-inject insulin independently
Methods: The Cochrane Collaboration protocol was used to do a sys-
tematic review. Medline, CINAHL and Embase databases were
searched using a population intervention comparison and outcome
format. A narrative synthesis was used.
Results: Six studies meet the inclusion criteria. The literature demon-
strates different expectations between parents and HCP about the
appropriate age for children to perform diabetes tasks independently.
Another factor observed was that the performance for insulin admin-
istration increases with age. However, the appropriate injection tech-
nique was frequently poorly performed and showed variability within
each age range.
Conclusions: This review has highlighted a lack of studies on the sub-
ject of this systematic review. We are therefore currently without evi-
dence based guidance on this subject.
These review has not been able to identify a specific age at which a
child can be independent with self-injection of insulin. Demonstrates
that age alone cannot be used as a predictor. Future research needs
to develop a reliable tool that should measure, not only age, but also
the psychomotor development, diabetes knowledge, insulin injection
technique, confidence and stress on insulin injection, family and social
environment, to re-assure the child and their parents are competent
and confident to self-inject with safety.

P081
Short sprints during exercise to reduce
hypoglycaemia in type 1 diabetes: a free-living
randomized controlled trial
T. Chetty1,2, H. Roby1, J. Dart1, W. Brownlee3, W. Soon3, G. Smith3,
N. Paramalingam1,3,4, V. Shetty1, P. Fournier4, T.W. Jones1,3,4,
E.A. Davis1,3,4

1Princess Margaret Hospital for Children, Department Paediatric
Endocrinology and Diabetes, Perth, Australia, 2Royal Hospital For Sick
Children Edinburgh, Department Paediatric Endocrinology and Diabetes,
Edinburgh, United Kingdom, 3Telethon Kids Institute, University of
Western Australia, Perth, Australia, 4University of Western Australia,
Perth, Australia

Objective: Using a randomized controlled study design, we tested the
hypothesis that incorporating short sprints into moderate intensity
exercise can reduce the incidence of exercise mediated hypoglycae-
mia in individuals with T1D in free-living conditions.
Methods: Individuals with T1D, diagnosed for >1 year, aged 14-35
years, with an HbA1c of ≤9% were recruited into a prospective ran-
domized controlled cross over study. Participants completed three
14-day periods in random order. In one period participants adhered to
their usual exercise management (control period), in the other
2 periods, participants additionally incorporated 10 second sprints
(every 20 mins) or 4 second sprints (every 2 mins) into moderate
intensity exercise. Outcome measures included the incidence of hypo-
glycaemia (defined as sensor glucose < 3.1mmol/L for ≥ to 20 minutes)
over the 14-day period; and % time spent < 3.1mmol/L and
< 3.5mmol/L. CGM data were analyzed using a mixed model approach.
Results: 24 participants completed the study, performing a total of
420 exercise episodes. The 10s period was associated with fewer
hypoglycaemia events (< 3.1mmol/L) than the control period (adjusted
incidence rate ratio of 0.67, 95% CI 0.46-0.98: p = 0.04), with a hypo-
glycaemia incidence rate of 0.40 (95% CI 0.26-0.55), 0.33 (95% CI
0.21-0.45) and 0.28 (95% CI 0.17-0.38) events per day in the control,
4s and 10s periods respectively. The 10s period was associated with a
reduction in time spent < 3.5 mmol/L (control vs. 10s period, 3.1%
vs. 2.1%, p = 0.03) and time spent < 3.1mmol/L (control vs.10s period,
1.9% vs 1.2%, p = 0.03) compared to the control period. There was no
difference in the incidence of nocturnal hypoglycaemia between the
control and sprinting periods.
Conclusions: In free-living conditions, the inclusion of 10s sprints into
moderate intensity exercise reduces the incidence of hypoglycaemia,
without increasing the risk of nocturnal hypoglycaemia.

P082
Reproducibility of blood glucose responses to
exercise performed under similar conditions in type
1 diabetes
W.H.K. Soon1,2,3, M.B. Abraham1,3,4, G.J. Smith3, P.A. Fournier2,
N. Paramalingam1,3,4, V.B. Shetty1,3,4, T.W. Jones1,3,4, E.A. Davis1,3,4

1University of Western Australia, Division of Paediatrics within the School
of Medicine, Perth, Australia, 2University of Western Australia, School of
Human Sciences, Perth, Australia, 3University of Western Australia,
Telethon Kids Institute, Perth, Australia, 4Perth Children's Hospital,
Department of Endocrinology and Diabetes, Nedlands, Australia

Objective: Regular physical activity is recommended for people with
Type 1 Diabetes (T1D) due to its cardio-protective effects and bene-
fits on insulin sensitivity, psychological well-being and quality of life.
However, the difficulty in anticipating the blood glucose response to
exercise reduces the confidence of T1D patients to engage in an
active lifestyle. The aim of this pilot study is to examine the within-
person reproducibility in plasma glucose response to exercise of the
same intensity performed under similar conditions.
Methods: Eight participants (4m, 4f ) with T1D on insulin pump ther-
apy (age 15-30y, mean HbA1c ≤9%, duration of diabetes >2y, c-
peptide negative) were recruited for the study. On 3 separate days,
participants exercised under basal insulin for 40 minutes on a station-
ary cycle ergometer at 60% VO2 peak after an overnight fast. Plasma
glucose levels (PGL) were measured during and for one hour after
exercise.
Results: Seven participants have completed the study to date. Mean
� SD PGL prior to exercise was 9.33 � 2.26 mmol/L and mean fall
during exercise was 1.37 � 1.13 mmol/L. One participant commenced
exercise with a similar PGL (within 2 mmol/L) at all three visits, and
the remaining six achieved this at two visits. The mean difference in
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change in PGL during exercise when starting PGL was similar (using
the two closest values per individual) was 0.02 mmol/L, with a within-
person standard deviation (SDw) of 0.51 mmol/L, 95% CI [0.30-0.85].
Using all three responses per individual, the mean difference in PGL
change was 0.28 mmol/L with SDw of 1.05 mmol/L [0.73-1.53]. The
mean difference in PGL change during recovery was 0.08 mmol/L
with SDw of 0.52 mmol/L [0.35-0.77]. No hypoglycaemia was
observed during exercise.
Conclusion: The within-person plasma glucose response to exercise
is reproducible when starting levels are similar, but is less so when
they vary. These findings may be useful for future T1D exercise guide-
lines and encouraging an active lifestyle.

P083
Dietary protein intake in the evening reduces the
risk of overnight late onset post exercise
hypoglycaemia
N. Paramalingam1,2,3, T. Chetty1, W.H.K. Soon1,3, A.G. Roberts2,
J.M. O'Dea1, B.L. Keating1,2, V.B. Shetty1,2,3, T.W. Jones1,2,3,
P.A. Fournier3, E.A. Davis1,2,3

1Telethon Kids Institute, University of Western Australia, Perth, Australia,
2Perth Children's Hospital, Nedlands, Australia, 3University of Western
Australia, Perth, Australia

Objectives: Moderate intensity exercise for individuals with type
1 diabetes (T1D) increases the risk of immediate and late-onset post-
exercise hypoglycaemia (LOPEH). Current strategies to reduce over-
night LOPEH following afternoon exercise include the use of pre-bed
carbohydrate ingestion and/or reduction of basal insulin. Studies
investigating the impact of high protein meals on blood glucose levels
(BGL) have demonstrated a significant and prolonged hyperglycemic
effect. The hypothesis of this study is that pre-bed protein can reduce
the risk of LOPEH, and may be a useful management strategy.
Methods: Five young people (3M:2F) with T1D (aged 19.6 � 2.9y;
duration of T1D 10.2 � 5.4y; HbA1c 7.2 � 0.7% [mean � SD]) partici-
pated in two in-clinic studies. On both occasions each participant
completed 45 min of exercise at 4pm, at 95% of their lactate thresh-
old. At 8 pm they drank 125mls of water with 50g whey protein
(intervention) or 125mls of water (control) in randomized order. Eugly-
caemia (5.5-6.5mmol/L) was achieved and maintained from 2 hours
pre-exercise and overnight by a modified clamp technique; where
insulin was infused at a constant optimized basal rate and 20% glu-
cose was titrated to achieve target BGL. The primary outcome of the
study is the glucose infusion rate (GIR) required to maintain euglycae-
mia. Effectiveness of the intervention was determined using a two-
way repeated-measures analysis of variance.
Results: The mean GIR (�SEM) to maintain euglycaemia overnight
following exercise, was significantly lower (p = 0.001) in the interven-
tion nights (0.605 � 0.09mg/m2/min) as compared to the control
nights (1.58 � 0.32mg/m2/min).
Conclusions: Early results suggest that following afternoon exercise,
taking 50g of whey protein in the evening, significantly reduces the
glucose infusion rate required to maintain euglycaemia overnight.
Thus, the intake of dietary protein following afternoon exercise may
prove to be an additional clinical strategy to prevent LOPEH.

P084
Type 1 diabetes and extreme endurance sports:
importance of nutritional advice and value of
continuous glucose monitoring for an athlete with
type 1 diabetes enduring 25 marathons in 1 month.
Case report
P. Chinchilla Ortega1, G. Griffiths2, K.A. Gajewska3

1University of Medical Sciences, Department of Dietetics, San Jose, Costa
Rica, 2DiAthlete, Founder, Diabetes Educator, London, United Kingdom,
3Royal College of Surgeons in Ireland, Epidemiology and Public Health,
Dublin, Ireland

Background: Extreme endurance such as ultramarathon is considered
dangerous to people with type 1 diabetes (T1D) due to the unpredict-
able physiological stress it represents and the increased risks of severe
hypoglycaemia, during and after activity.
Case Report: A 26 year old athlete living with T1D (diabetes duration
18 years, last A1C: 7.5%, on Multiple Daily Injections), has begun a
“DiAthlete Challenge” - extreme endurance of 25 marathons in
1 month. Each marathon route (in the UK & Ireland), consisted of dis-
tances totaling 42.2 km (1,055 km in total) and were run continuously
in a different city with a day's rest break between every 4-5 days of
running. Continuous Glucose Monitoring (Dexcom) use and a nutri-
tional plan, including necessary supplementation and hydration proto-
cols, were considered as safety measures and were prepared in
advance (Table 1). The average total running time was 5.25 hours a
day (including breaks i.e. to visit school/hospital/sports clubs etc. and
1 hour lunch break - up to 7.5 hours). Insulin requirements were
adjusted daily. Heartrate, pace, running duration, and weight were
monitored as well as his blood sugar levels.
Results: 60% of glucose levels were in target (4-10 mmol/L) during
the duration of the challenge, giving an average BG at 9.2 mmol/L.
There was no severe hypoglycaemia (only 4 mild hypos), and no diabe-
tes ketoacidosis (DKA). Initial insulin management plan was modified
accordingly: from -30% to -20% basal insulin (daytime), and from
-14% to +7% (night-time). The athlete presented no injuries or muscle
cramps, his energy and performance was consistent and stable.
Conclusions: There was no significant weight-loss (-1 kg), severe
hypoglycaemia or DKA during and after the challenge. Nutritional and
insulin-management plan, and a use of CGM, were important factors
to maintain athlete's with T1D safety in this extreme endurance
challenge.

Carbohydrate intake Insulin adjustment

Day-time 1) 8-10 g per kg + 30 g
per hour -->
(560-700 g + ~240 g)

1) -30% reduction of basal insulin
2) -50% prandial insulin for
breakfast, 3) -75% for lunch
4) -25% for dinner

Night-time 1) -14% basal rate reduction

[Nutritional and insulin management plan for the DiAthlete Challenge]
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P085
Pediatric Insulin Injection Technique:
Recommendations based on the Worldwide Insulin
Injection Technique Survey
S. Kalra1, L. Hirsch2, A. Frid3, A. Deep4, K. Strauss5

1Bharti Hospital & B.R.I.D.E., Karnal, India, 2BD, Franklin Lakes, United
States, 3Skane University Hospital, Malmo, Sweden, 4Al Mafraq Hospital,
Abu Dhabi, United Arab Emirates, 5BD, Erembodegem, Belgium

Introduction: The Worldwide ITQ survey has shown that injections in
pediatric patients are frequently being performed suboptimally, with
deleterious clinical consequences.
Objectives: To provide these patients and their providers with con-
sensus, evidence and experience-based recommendations for insulin
delivery.
Methods: Recommendations are based on the ITQ patient responses
and nurse examinations of 898 pediatric subjects.
Results: 33% of preschoolers, 45.9% of school age children and
61.5% of adolescents use needles longer than 4 mm. The prevalence
of lipohypertrophy (LH) was 41-47% across the 3 age groups.
Conclusions: Consensus, evidence based recommendations for insu-
lin delivery (FITTER) clearly state that 4 mm pen needles are first
choice in children and adolescents. If a 4 mm needle is not available,
5 mm needles may be used with a lifted skin fold, and 6 mm needles
(the shortest length currently available in syringes) require the addi-
tional use of a 45� angle, effectively delivering insulin at a 4 mm
depth. Injections in children aged ≤ 6 years should use the 4 mm nee-
dle inserted perpendicularly into a skin fold. Older children do not
need to raise a skin fold. These measures are intended to prevent IM
injections. Two modifiable, principal factors associated with develop-
ing LH are incorrect rotation of injection sites and the reuse of nee-
dles, with excessive reuse defined as using a single needle more than
5 times. Injection site rotation, both inter-site and intra-site, must be
performed diligently. At each clinical visit, injection sites must be
inspected and palpated for evidence of LH. Children with LH should
be counseled not to inject into LH sites, to leave at least 1 cm
between successive injections and not to reuse needles. Those who
switch injections from LH to normal tissue must be taught to promptly
reduce their insulin doses (as much as 20%), guided by SBGM or
CGM, and to review their injection site health/ glucose control
regularly.

P086
'Snapshots' - a photography workshop to document
and express the daily experiences of female
adolescents living with type 1 diabetes
G. Shiovitch Mantzury1

1Schneider Medical Center, Diabetes, Petach Tikva, Israel

Objective: To evaluate the effect of a pilot photography workshop as
a supplementary treatment tool on metabolic control and quality of
life in female adolescents with Type 1 diabetes (T1D).
Participants: Fourteen female T1D patients median age 13.8 years
(12-17 years), median diabetes duration 6 years (2-12 years) partici-
pated in the workshop. The majority of the participants came from
double-income, married households (85.7%), median number of 3 chil-
dren (IQR 2.5, 3.5).
Methods: Ten photography sessions guided by a photography
instructor, during a 6-month period, took place in a local museum. The
participants learned the basics of photography including focus, expo-
sure, composition, creative thinking, hands-on-experience and cri-
tique. Cellphone cameras were used to document daily life in their
home environment.

Outcome measures: HbA1c and Quality of life assessed at baseline
and end-of-intervention.
Results: A 'snapshot' of the work will be presented. Median Hba1c
tended to decrease [from 8.2% (IQR 7.5, 9.9%) to 7.5% (IQR 6.7,
9.1%), P = .119] and median total quality of life score tended to
increase [from 78.8 (IQR 62.8, 93.2) to 84.2 (IQR 75.0, 93.5), P =
.086]; the changes were not statistically significant.
Conclusions: As the project is part of a community endeavor to
increase public awareness of health-related issues, 'Snapshots' will be
exhibited at a local museum and school children as well as adults will
be invited to tour the exhibition. Photography enabled patients to
express various emotions and experiences of living with diabetes,
which otherwise weren't verbalized. Future studies with more partici-
pants are needed to determine whether 'Snapshots' might serve as an
add-on tool to improve metabolic control and psychological outcome.
Keywords: type 1 diabetes, adolescents, photography, metabolic con-
trol, quality of life

P087
The U.S. - Russia Peer-To-Peer Dialogue Program:
partnership to strengthen community support for
children living with type 1 diabetes
A. Karpushkina1, V. Peterkova2,3, A. Keehn4, N. Vartapetova4,
D. Demurenko1, M. Pankratova1,3, A. Kurganovich2

1CAF, Foundation for Philanthropy Support and Development, Moscow,
Russian Federation, 2Russian Diabetes Association, Moscow, Russian
Federation, 3National Endocrinology Research Center, Moscow, Russian
Federation, 4JSI Research & Training Institute, Inc., Boston, United States

In Russia there are about 30,000 children with Type 1 diabetes (T1D).
One of the recognized strategies to improve T1D management is peer
education with social and psychological support.
Objectives: The American JSI Research & Training Institute, Inc. (JSI)
and the Russian “CAF” Foundation for Philanthropy Support and
Development implemented the Project under the U.S.-Russia Peer-
To-Peer Dialogue Program aimed at improving peer support skills of
the community-based patient organizations using learning collabora-
tive approaches.
Methods: After conducting a self-assessment of the organizational
capacity of the Russian Diabetes Association and 9 Diabetes Patients'
Organizations, JSI and CAF provided them with recommendations and
guidance. The Project ran meetings with leading US organizations
working in T1D such as Juvenile Diabetes Research Foundation
(JDRF), American Diabetes Association and Boston Children´s Hospi-
tal. The Russian and American families had the chance to share their
experience of living with T1D and emphasize importance of psycho-
logical support to a wide Russian professional and community audi-
ence. This sharing is important because often health professionals in
Russia underestimate the value of psychological care for individuals
and their families living with T1D. Based on the T1D Connections Pro-
gram Handbook of JDRF, CAF developed the Peer-to-Peer Diabetes
Families Support Guidelines and educated patient associations to
implement effective and safe practices of peer coaches to improve
T1D control in Russian regions.
Results: The main outcome of the Project is improved access to the
most advanced knowledge on healthy behavior and T1D management
through patients associations. Participating patient association's
leaders developed skills in organization capacity building, and were
sensitized to provide better service to the patient community. The
Project helped to establish strong and lasting connections between
US and Russian community-based associations.
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P088
Experience of the edutainment technique in the
training of children and adolescents with Type
1 diabetes and their parents
A. Kurganovich1,2, A. Mayorov1,3, K. Kakotina1

1Public Organization 'Russian Diabetes Association', Moscow, Russian
Federation, 2Pediatric Outpatient Clinic N125, City Health Department,
Moscow, Russian Federation, 3Endocrinology Research Centre, Diabetes
Institution, Moscow, Russian Federation

Introduction: Good metabolic control in type 1 diabetes (T1D)
depends on the level of patients' education. For increasing this level it
is necessary to search for new forms of education with using of inter-
active methods.
Objective: To evaluate of effectiveness pedagogical technology of
edutainment (education + entertainment) in the training of children
and adolescents with T1D and parents.
Methods: The technique of edutainment is a deliberate connection of
any social order with the entertainment mechanism. We staged a
solution of real life problems associated with T1D. It was named Dia-
Quest which included: team competitions in solving practical tasks on
T1D; staging of the decision; the mentor in each team, who only
guided the process; emotional glow, friendly atmosphere; mutual eval-
uation of teams. 23 families with T1D child were divided into 4 teams
by age. Children under 8 years old solved the task about the algorithm
of actions with the insulin pump problems at school. Adolescents
10-15 years old showed the advantages and disadvantages of the
insulin pump. Young adults 15-18 years old staged a virtual scheme of
good metabolic control. The team of parents solved the problems of
communication in the family and in society. The evaluation was car-
ried out according to the following criteria: level of T1D knowledge,
the unity of the team members, the artistry.
Results: All participants were fully involved in the decision of tasks
on T1D; the process of staging decisions brought them pleasure. All
DiaQuest's participants were motivated to apply knowledge in the real
life. Children under 8 years old had a sufficient level of knowledge,
but they needed clear algorithms in practice; collective and interactive
solving problem motivated teenagers to control their diabetes; chil-
dren were more interested in watching their parents, not their peers.
Conclusions: Edutainment like DiaQuest could be effective form of
training for children and adolescents with T1D and parents.

P089
A prospective survey of the knowledge and use of
medical identification in children and young people
with diabetes at a large children's hospital
J. Yorke1,2, L. Drummond1, L. Collins1, D. Sands1, R. Krone1, V. Saraff1,
R. Dias1, T. Barrett1,3, M. Kershaw1

1Birmingham Children's Hospital, Endocrinology and Diabetes,
Birmingham, United Kingdom, 2University Hospitals Birmingham NHS
Trust, General Medicine, Birmingham, United Kingdom, 3University of
Birmingham, IRMS, Birmingham, United Kingdom

Objectives: Children and young people (CYP) with Type 1 Diabetes
Mellitus (T1DM) are at risk of acute clinical emergencies. Wearing
medical identification (ID) is recommended by the National Institute
for Clinical excellence (NICE). Information on adherence to this rec-
ommendation in CYP with T1DM is scarce. This study aimed to assess
parent and CYP's knowledge of the recommendation, to explore
adherence and barriers to carrying ID and understand preferred
forms of ID.
Methods: This was a prospective, cross-sectional questionnaire sur-
vey of CYP aged 10-19 years with T1DM of more than 6 weeks, and
carers, conducted at diabetes clinics in a large diabetes center
between 6- 31/3/2018.
Results: Questionnaires were completed by 47/47 CYP (mean age
14.1 years), and 38/39 carers, accounting for 19% of registered 10-19
year olds. Medical ID was owned by 29/47 CYP(61.7%) and 81%

(13/16) of 16-18 year olds with no significant gender differences.
25/33 (75%) of young persons recalled having advice on ID, in con-
trast to 17/38 (45%) of carers. Diabetes ID cards (44%), given free to
CYP on diagnosis by the clinic, and ID wristbands (34.5%) were the
most frequent forms of ID owned. Although 8/29 (27%) CYP reported
carrying ID daily, only 7/29 (24%) wore it on the day they attended.
20/44 (45%) CYP and 13/30 (43%) carers identified forgetting ID was
the greatest barrier to carrying ID. 20/30 (60%) carers thought
appearance was a barrier in contrast to 8/44 (18%) of YP. For 10/32
(31%) YP, in contrast to 6/45 (13%) carers, “feeling safe” was a factor
in wearing ID.
Conclusion: Up to 40% of CYP do not possess medical ID and up to
85% of CYP are potentially at risk if experiencing a diabetes emer-
gency away from their main carers. Professionals have a role in aware-
ness of ID among CYP and carers by checking this at every clinic.
Making ID cards available at every clinic, in addition to providing at
diagnosis, may prove beneficial.

P090
Type 1 diabetes: capacity building in a middle
economy setting
A. Jodheea-Jutton1,2, A. Dustagheer2, Luxmi Danharry, P Guness, A
Armoogum
1University of Mauritius, Medicine, Reduit, Mauritius, 2T1diams, Quatre
Bornes, Mauritius

Introduction: The management of Type 1 Diabetes Mellitus (T1DM)
has evolved significantly with the widespread use of novel technolo-
gies such as the insulin pump. This demands for regular update and
strengthening the capacity of professionals dealing with T1DM on a
daily basis.
Objectives: The aim of this study is to reflect on capacity building in
T1DM in middle economy setting.
Methodology: Capacity building was organized by T1diams, a non-
profitable organization for people living with T1DM, in collaboration
with the University of Mauritius and Ministry of Health and Quality of
Life in Mauritius, through a 2-days workshop. Experts comprising of a
pediatric endocrinologist and a psychologist from the Centre Hospita-
lier Universitaire Site Sud, Saint Pierre in Reunion Island facilitated
exchange of experiences and ideas. Principles of community based
participatory research were applied to appraise future needs of pro-
fessionals and patients with T1DM.
Results: 60 participants attended the workshop including diabetes
specialists, pediatricians, medical officers, nutritionists, academics, dia-
betic specialist nurses and students. Interdisciplinary discussion on the
limitations of the health system and how care can be optimized was
achieved. Junior doctors were enlightened on the validated pathway
to manage diabetic emergencies. One of the pertinent observations
was the lack of cohesion between the different organizations caring
for T1DM in Mauritius. There were strong suggestions to create clear
and well-defined roles that complement each other so as to enhance
the shared care of patients, making judicious use of resources.
Conclusion: The workshop succeeded in the dissemination of guide-
lines and evidence-based practice for the holistic management of
T1DM patients. Expert input from developed countries was found to
be exceptionally useful. Cohesion between different stakeholders in
the care of T1DM patients can be improved through regular and simi-
lar activities.

P091
Insulin: time it right. Timing of insulin administration
in relation to a meal is as important as its
administration
S. Goyal1, C. Bidder1

1Abertawe Bro Morgannwg University Health Board, Paediatrics,
Swansea, United Kingdom

74 POSTER ABSTRACTS



Aim: To evaluate current practice regarding the timing of insulin
administration in relation to a meal. We also evaluated the factors
which could influence practice.
Methods: This was a prospective audit. We performed an outpatient
based survey of patients/parents with type 1 diabetes mellitus. We
produced a questionnaire based on previous studies and experience.
We surveyed 47 patients/parents.
Results: 55% of children were on pump therapy, while 43% were on
MDI therapy. Insulin was administered by children themselves in 62%,
compared to 19% each in the parents and “both” categories. Insulin
was administered pre-meal in 70%, post meal in 19% and both pre
and post in 11% of children. 86% of pre-meal insulin was administered
just before a meal and the remainder (14%) within the 15 minutes
before a meal. Post meal insulin was administered just after meal. Fac-
tors influencing the timing of insulin administration were advice from
health care professionals (HCPs) (79%), habit (23%), convenience
(11%), fear of hypoglycaemia (13%) and meal related (4%). 98% of chil-
dren reported receiving education regarding the timing of insulin in
relation to meal. 2 children (duration of diabetes 14 years and 4 years)
were taking insulin post meal as advised by their HCPs at the time of
diagnosis.. A small number of parents had concerns regarding whether
children would finish their meal, and chose to give insulin post meal.
Conclusion: It is encouraging to note that 70% of children were
receiving meal time insulin before meals. The most important factor
influencing the timing of insulin administration is education received
from HCPs, highlighting the importance of structured diabetes educa-
tion at diagnosis with review and re-education during the care path-
way. A small number of parents and patients reported fear of
hypoglycaemia as a reason to inject insulin post meals; input from the
diabetes MDT (e.g. dietician and psychologist) may help ameliorate
the actual or perceived risk.

P092
Obesity and insulin resistance: differences between
pubertal and prepubertal children
E. Vlachopapadopoulou1, E. Dikaiakou1, V. Petrou1,
I. Panagiotopoulos1, S. Stergiotis1, A. Fotinou2, S. Michalacos1

1Children's Hospital 'P. & A. Kyriakou', Department of Endocrinology-
Growth and Development, Athens, Greece, 2Children's Hospital 'P. &
A. Kyriakou', Biochemistry Department, Hormones Laboratory, Athens,
Greece

Objectives: Insulin resistance in obese children is associated with
severity of obesity as well as with puberty. Puberty is related to a sub-
stantial reduction of insulin sensitivity, due to hormonal changes dur-
ing this age. The aim of this study is to compare obesity and insulin
resistance indices between prepubertal children and adolescents.
Methods: Fifty-four prepubertal children (59.3% boys) and 41 adoles-
cents (36.6 % boys) with mean age 9.8 � 2.1 and 11.8 � 1.8 years
respectively were studied. Waist circumference, WHtR, BMI, HbA1c,
HOMA-IR and Matsuda indices were calculated. For the comparison
of proportions chi-square and Fisher's exact tests were used. Student´
s t- tests were used for the comparison of means. Also, linear regres-
sion analysis was used to adjust the results for gender differences.
Results: The mean BMI was 31.3 (SD = 5.5) in the pubertal group and
28.4 (SD = 3.5) in the pre-pubertal group (p = 0.002). Fasting glucose
levels were similar between the two groups, while insulin levels were
greater in the pubertal group (p = 0.003) even after adjusting for sex

(p = 0.007). HbA1c and WHtR were not significantly different
between the two groups. Moreover, the Area Under the Curve (AUC)
for insulin was higher in the pubertal group (p = 0.010). HOMA-IR was
higher (p< 0.001) and Matsuda index was lower (p = 0.010) in the
pubertal group as compared to the prepubertal group. The prevalence
of Insulin resistance (HOMA-IR>3) was higher in pubertal subjects as
compared to the prepubertal ones (70% vs. 32%, p < 0.001). Further-
more, higher percentage of subjects had Matsuda index less than 2.5
in the pubertal group (55% vs. 26.9%, p = 0.006). The aforementioned
results were significant after adjustment for gender differences. Waist
circumference was found to be significantly increased in the pubertal
group (p = 0.003).
Conclusion: Insulin resistance is more evident in obese adolescents
and it is therefore imperative to treat obesity in early childhood.

P093
Evaluation of relation between diabetic education
levels of type 1 DM child/adolescent and parents
and metabolic control
H.N. Peltek Kendirci1, Ü. Karayurt2, E. Demir3

1Hitit University, Erol Olçok Education and Research Hospital, Pediatric
Endocrinology Department, Çorum, Turkey, 2Erol Olçok Education and
Research Hospital, Pediatric Endocrinology Department, Çorum, Turkey,
3Hitit University, Biostatistics Department, Çorum, Turkey

Introduction and Aim: The education of the diabetic patient and par-
ent is an important phase of diabetic treatment. In this study we
aimed to evaluate the relation between diabetic education levels of
type 1 DM child/adolescent and parents and metabolic control.
Material and Method: The study included the patients and their par-
ents who referred to Pediatric Endocrinology clinic and followed at
least for 1 year with diagnose of Type 1 DM. Children over 11 years
old and their parents performed questionnaire form which aims to
evaluate diabetes knowledge level and daily diabetic management.
They had 20 questions, every right answer had 10 points, and diabe-
tes knowledge point (DKP) was measured. HbA1c levels in last 1 year
used to evaluate metabolic control. HbA1c level < %7.5 was good, %
7.5-9 was mild, >%9 was bad in metabolic control.
Results: Mean age of 42 patients (27 girl/15 boy) was 11.6 � 4.1
(1.6-18.6) years. Mean diabetes duration was 4.8 � 3.3 (1-15) years
and mean HbA1c levels were 8.2 � 1.4% (5.9-12.3%). Metabolic con-
trol was evaluated as good in 33.3% (n = 14), mild in 38.1% (n = 16),
bad in 28.6% (n = 12). 69% of parents (n = 29) evaluated their own
diabetes knowledge as good, 16.7 (n = 7) as very good and 14.3% (n =
6) as mild. When they were asked for usage of diabetes knowledge in
management of disease 47.6% of parents (n=20) answered as always,
35.7% (n = 15) as often, 9.5% (n = 4) as sometimes and 7.1% (n = 3) as
rarely. No relation was detected between HbA1c levels and patient
and parents DKP (p = 0.279, p = 0.963, respectively). HbA1c levels
observed to decrease when usage of diabetes knowledge in manage-
ment of disease increases, but no statistically difference found
(p = 0.418).
Conclusion: In this study no relation was found between patients and
parents diabetes knowledge levels and metabolic control. It is consid-
ered that usage of knowledge in management of disease has impacts
on metabolic control but there are more important factor affecting
metabolic control.
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P094
Academic challenges faced by children with type
1 diabetes in Asia - the problem and solution
A. Jhingan1, R. Jhingan2

1Delhi Diabetes Research Center, Diabetes and Metabolism, New Delhi,
India, 2Endocrine Associates, Endocrinology, Diabetes and Metabolism,
Philadelphia, United States

Introduction: A comprehensive understanding of socio-psychological
impact of diabetes is important for informed policy and practice.
Type1 Diabetics feel stigmatized at school, workplace, relationships
resulting in negative impact on their psycho-social wellbeing contrib-
uting to poor clinical outcomes.
Objectives: A study was undertaken at Delhi Diabetes Research Cen-
tre (DDRC) after parents of T1D children reported decline in academic
performance. We proposed hypoglycemia during examination as the
main contributing factor.
Methods: An observational study was conducted involving12 kids
with T1D-7girls & 5 boys in 13-17yr age group. We studied self-
reported outcomes of performance & hypoglycemia during exams.
The concerned teachers were counseled about symptoms of hypogly-
cemia and instructed to allow kids to carry Glucose Tabs(GT) with
them during exams. Following this, children´s questionnaire was
conducted-Did you need to take GT? Did symptoms improve? Did
you perform better in exams? Do you feel more confident in facing
exams with above provision? Results-6 kids reported hypoglycemia,
verified by fingerstick glucose test. 4 reported hypoglycemic symp-
toms only, no glucose testing was done. All 10 kids reported symp-
tomatic improvement with GT. 2 didn´t report any sugar problem. All
children reported improvement in confidence & self-reported exam
performance after implementation of above program.
Conclusion: Frequent hypoglycemic episodes can affect academic
performance and reduce confidence of children. Based on our obser-
vations the Central Board of Secondary Examination (CBSE) of India
has now permitted children with T1D to carry GT /snacks/water with
them at all times during examinations and Medical certificate issued
from their physician to be submitted to school & CBSE. This decision
will have positive impact on performance and reduce apprehensions
of parents. We suggest that apex bodies like ISPAD issue guidelines
based these observations for benefit of T1D children worldwide.

P095
My experience as a diabetes educator in a Non-
Profit Organization, T1Diams, Mauritius
L.D. Bagelloo1, A. Dustagheer2, P.K. Guness3, N. TiDiams3

1T1diams, Medical-PsychoSocial, Quatre Bornes, Mauritius, 2Medical
PsychoSocial Support, Quatre Bornes, Mauritius, 3T1diams, Medical-
Psycho Social Support, Quatre Bornes, Mauritius

Introduction: In Mauritius, the incidence for Type 1 Diabetes is on
the rise. Local public and private health sectors still lack the specific
training structure to implement a correct therapeutic approach in han-
dling and managing Type 1 diabetes. T1Diams, a non-profit organiza-
tion has been offering support to individuals with Type 1 diabetes for
the past 12 years while lack of funds remain the principal cause of lim-
itation in its endeavors.
Objective: It was well understood that the prime mission of a diabe-
tes educator was to train patients in the self-management of Type
1 Diabetes. This is a state of art in itself and necessitates the estab-
lishment of specific, measurable, attainable, realistic and timely goals
in collaboration with the patient.
Methods: The author was trained on the management of Type 1 Dia-
betes using the French protocol of 'Aide aux Jeunes Diabe-
tiques' (AJD).

She was placed under supervision to acquire knowledge and compe-
tence in Type 1 Diabetes self-management, aim at being therapeutic
as well as educational for the beneficiaries. The supervised training
included:
• Diabetic games through creative educational tools
• Regular home visits for outreach of members
• Participating in talks / awareness programs in schools
• Educating beneficiaries on the self-management skills such as

insulin administration, blood glucose: monitoring/timing of test-
ing, measurement techniques, treatment of hypoglycemia and
hyperglycemia

• Healthy Nutrition and carbohydrate counting
• Psychosocial Support
Results: As per the author's experience, the real essence of diabetes
education lies in placing the patient at the center of a personalized
care system in an environment which fosters decision-making, patient
engagement and enhanced motivation for health improvement.
Conclusion: For diabetes education, counseling becomes therapeutic
when trust, respect and empowerment are promoted.
Keywords: Mauritius, Type 1 diabetes, Diabetes educator, Medi-
cal team

P096
Determinants of parental stress in families of
children with type 1 diabetes mellitus
S. White1

1Rajiv Gandhi University, Pediatric Nursing, Bangalore, India

Background: Data on parental stress in families with type 1 Diabetes
Mellitus (DM) is scarce in Indian literature.
Objectives: To study determinants of parental stress in families with
children with Type 1 DM
Methods: 100 families attending a type-1 diabetic clinic of a multi-
specialty hospital in a developing country were consecutively
selected. In a controlled setting, the family was be administered the
questionnaire -parental experience of childhood Illness scale(PECI).
Parental education, presence of another child, occupation of the par-
ents, Glycemic control parameters and other demographic parameters
(chronological age, diabetic age, glycosylated hemoglobin, total daily
requirement, self-monitoring of blood glucose, sex, insulin regimen,
presence of severe hypoglycemia and presence of complications)
retrieved from logbook and case records.
Results: 100 families participated in the study (chronological age 10.7
� 4.1years, diabetic age 2.7 � 2.1years and 14 males). The mean
score was 86.0 � 13.1(1-64). On univariate analysis: chronological age
and regimen were determinants of stress. On multivariate analysis,
chronological age (< 5 years) was the single independent determinant
of significant parental stress. The scores were significantly higher in
parents of children< 5years versus children >5 years (99.5 � 14.5 ver-
sus 76.6 � 13.9 (p< 0.05)).
Conclusion: Chronological age (< 5years) is an important determinant
of parental stress in type 1 diabetes mellitus. Constant team motiva-
tion and support should focus on alleviation of parental stress in this
age group.

P097
Abstract Withdrawn
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Pilot study on use of indigenous questionnaire in
assessing efficacy of diabetes self-management
education (DSME) module among caregivers and
children with T1DM
D.K. Varma1, R. Kumar1, J. Yadav1

1PGIMER, Pediatrics, Chandigarh, India

Objective: DSME is a standard of care in T1DM. This pilot study was
planned to evaluate its efficacy using indigenously developed
questionnaire.
Methods: This hospital based study was conducted, using question-
naire in Hindi (with 8 components) with Pre-Post Test design (before
and after DSME), on 70 consecutive children with T1DM and their
caregivers over 6 months. The questionnaire consisted of 25questions
and each right response carried one mark (maximum of 25). DSME
was provided in 4 structured sessions, each lasting 1.5-2 hours, using
audio-visual aids in local language by same diabetes educator.
Results: Seventy sets of pre & post-test responses were analyzed.
Mean age of children and median duration of T1DM were 7.76 �
4.51 years and 0.45 months (range: 1 day to 129 months) respectively.
There was significant difference in mean scores of Pre and Post-test
questionnaire (8.41 � 5.30Vs 20.34 � 3.45, P value: 0.000) and mean
difference in scores was 11.92 � 4.86. Factors including educational
status of mothers, duration of T1DM, previous educational counseling
and previous DKA had significant positive effect on pre-test scores.
Although these factors had positive effect on post test scores also, it
was not significant.
Conclusion: There was significant difference in scores of all patient
care givers (within groups) between Pre-test and Post-test. But in
post-test (after DSME) there was no difference of scores between
groups, hence it indicates the effectiveness of DSME.
The indigenous questionnaire seems to be reliable tool to assess the
baseline diabetes self-management knowledge and impact of DSME
objectively but needs further validation for its generalized use.

P099
Who should know the students with type
1 diabetes mellitus in school?: From a questionnaire
survey of Japanese school staffs
N. Nishikawa1, T. Kawamura1, Y. Yuyama1, Y. Hotta1, K. Hashimura1,
Y. Kashihara2, T. Hashimoto3, M. Hirose4, T. Higashide3, K. Kimura5,
S. Aono6, T. Hamazaki1

1Osaka City University Graduate School of Medicine, Department of
Pediatrics, Osaka City, Japan, 2Watamachi Kids Clinic, Himuji City,
Japan, 3HUGHUG Kids Clinic, Toyonaka City, Japan, 4D Medical Clinic
Osaka, Osaka City, Japan, 5Kimura Clinic, Kishiwada-City, Japan,
6Teradacho Kodomo Clinic, Osaka City, Japan

Background: Recently, the inventive insulin therapy is popular in chil-
dren with type 1 diabetes (T1D), so that self-care behavior is required
in school. There is no consensus or rule of who should know about
students with T1D and explain about that in school. We have annually
provided the seminar for school staffs since about 20 years ago for
advocacy of T1D. A questionnaire survey on the status of children
with T1D at school has being conducted at each seminar. We focused
on the range of students knowing about diabetes students.
Objective: To see the present situation of the support and self-care
of students with T1D in school.
Methods: We compiled the results of the questionnaires conducted
at the past seminars (2013~2016, 2018). The range of student who
knows was graded to five, so called “Open range”; no other students
know, only some friends, in the class, in the grade or in the school.
The student with T1D was classified into five age groups; preschool
or nursery school, low grade (1st to 3rd grade) in primary school, high
grade (4th to 6th grade) in primary school, junior high school (7th to 9th

grade) and senior high school (10th to 12th grade).
Results: Total numbers of school staffs attended to seminar were
395. Median response rate was 85.8%. Sum of Open range of in the
class, in the grade and in the school in each age group were 50%,
64.8%, 76.1%, 76.9% and 45.7%. No other students know of Open
range were 16.8%, 14.3%, 1.4%, 6.3%, 8.6%. Most main person about
revealing a disease to others is class room teacher or parents below
elementary school age and class room teacher or patient's own above
junior high school age.
Conclusion: From our survey of questionnaire, elementary school and
junior high school students tend to reveal a disease to wider than the
class. But in senior high school students, the answer revealing nothing
to other students is increased. We consider to need survey based on
patients with T1D whether match to their will and decision.
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Insulin availability and affordability in Haryana and
Madhya Pradesh states in India
M. Ewen1, D. Beran2, R. Laing3

1Health Action International, Amsterdam, Netherlands, 2University of
Geneva and Geneva University Hospitals, Geneva, Switzerland, 3Boston
University School of Public Health, Boston, United States

Introduction: Despite being used to treat people with diabetes for
nearly one hundred years, it is thought that globally one in two of
those in need of insulin have challenges accessing it. Poor availability
in facilities and unaffordable prices are considered key barriers to
access to insulin. Little is known about the situation in India.
Objective: Investigate the availability, price and affordability of insulin
in Haryana and Madhya Pradesh states.
Method: In 2017, data was collected in 3 public hospitals, 15 private
pharmacies and 3 private hospitals located in 3 areas (capital, provin-
cial and district) of each state. Prices were collected on all insulins in
stock, plus metformin and gliclazide tablets as comparators. Govern-
ment procurement prices were also collected. Prices were standard-
ized to 10ml 100IU/ml in US dollars.
Results: In the public hospitals in Haryana, human insulin (short-acting)
was only found in the teaching hospital in the state capital. Availability
was higher in the public sector of Madhya Pradesh. In the private sec-
tors, mean availability of human and analog insulins was 0-100% and
0-67%, respectively, depending on insulin type, outlet type, and state.
The comparators were more available than insulins. Government pro-
curement prices for human insulin were US$2-3. Median private sector
patient prices were US$5.60 (human) and US$18.27-US$28.49 (analog),
respectively. People on low wages would have to work 1.3-1.9 days
(human) and 6.3-7.3 days (analog) to purchase 30 days' supply of insulin.
The comparators were more affordable at 0.5-1 days' wages.
Conclusion: While metformin and gliclazide were affordable, insulin
was not. The government must ensure human insulin is available in pub-
lic hospitals when needed, and at affordable prices in the private sector.

P101
Randomized case control study for the clinical
evaluation of stem cell therapy in patients with type
1 diabetes - one year follow up
R. Kapoor1, S. Kapoor1, R. Kapoor1, A. Bopardikar2, A. Wadhwa3,
STRIDE
1Care Well Heart and Super Speciality Hospital, Amritsar, India, 2Reelabs,
Mumbai, India, 3AUW Global, Delhi, India

Objective: We conducted a randomized case control study for the
utility of stem cell transplantation in type 1 diabetics for 1 year to
evaluate clinical effect of stem cell intervention and conventional
insulin therapy.
Methods: Stem cell therapy involving mesenchymal cells by Reelabs
was performed on 22 T1DM patients (case) and 17 patients in control
arm, with standard care of therapy without any intervention with stem
cells. Total 5 doses of stem cells were administered, at pre-defined
fortnightly intervals over a period of 3 months. Evaluation of glycemic
parameters for the % change in HbA1c, Fasting Blood Glucose (FBS),
Post Prandial Blood Glucose (PPBS), C- peptide and decrease in insulin
dose as compared to baseline for both groups were recorded at 0, 3,
6, 12 months and compared after 1 year and
Results: Mean age in case and control was 16 years and 15 years,
respectively. Mean baseline HbA1c was 11 % in each group, mean
FBS 260, 314 mg/dl, mean PPBS 387, 414 mg/dl, C peptide 0.61,
0.45 ng/ml and daily insulin dose at the initiation of the study was
58, 71 units, respectively. Significant difference in % change of FBS
(-6.75 %), PPBS (-5.54%) and daily insulin dose requirement (-18.15) in

the case as compared to control arm was noted. There was numeri-
cally superior % increase in the C peptide levels across groups, but dif-
ference did not achieve statistical significance. In case arm, after
12 months, there was 44.14% reduction in insulin dose (mean insulin
dose at 12 months (32.4 � 6.6 units), reduction in insulin dose was
statistically significant (p < 0.0001). There was 25.2% reduction in
HbA1c (p < 0.0001), 54.75% reduction in PPBG (p < 0.0001) and
47.2% reduction in FBS (p < 0.0001).
Conclusion: Superior reduction in daily dose of insulin in T1DM
patients demonstrates and corroborates with benefits of the stem cell
therapy across other glycemic parameters. Mesenchymal stem cell
therapy is a realistic goal in T1DM patients.

P102
Comparison of overnight glucose control of young
patients with T1D during the MiniMed™ 670G
system pivotal trials
A. Roy1, B. Grosman1, N. Parikh1, D. Wu1, L. Lintereur1, F. Kaufman2

1Medtronic Diabetes, IIM, Northridge, United States, 2Medtronic
Diabetes, Clinical Affairs, Northridge, United States

Introduction: The MiniMed™ 670G system with SmartGuard™ Auto
Mode automatically adjusts basal insulin delivery every 5min based on
sensor glucose (SG) values. Its at-home safety and effectiveness were
demonstrated in two separate multi-center pivotal trials consisting of
T1D subjects aged 7-13yrs and 14-75yrs.
Objectives: To compare overnight (9PM-6AM) SG and insulin delivery
data from pediatric (7-13yrs) and adolescent (14-21yrs) participants.
Methods: The MiniMed™ 670G system was used in Manual Mode
(fixed pre-set basal rates) for 2 weeks, followed by Auto Mode (auto-
mated basal insulin delivery) for 3 months. Overnight median and IQR
of SG values during the run-in and study phases, for both cohorts,
were analyzed.
Results: Significantly lower SG was observed between 3AM and 6AM
and was mainly due to the system transferring variability from SG to
insulin infusion rate. The average nightly coefficient of variation of
insulin delivery was 68% during study phase versus 19% during run-
in. During the 9-hour overnight period in Study Phase, the system sus-
pended insulin for an average 1.7hrs and 1.6hrs, and delivered insulin
at the maximum allowable limit for an average 3.1hrs and 3.2hrs, for
pediatric and adolescent cohorts, respectively.
Conclusions: These data suggest that increased variability in basal
insulin delivery, achieved with MiniMed™ 670G system automation,
results in improved overnight SG control that is comparable in pediat-
ric and adolescent patients with T1D.

[Table: Overnight sensor glucose data with the MiniMed 670G system]
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Impact of continuous and flash glucose monitoring
on HbA1c, quality of life indicators and
hypoglycaemia confidence in children and young
people with type 1 diabetes
A. Aravamudhan1, N. Jain1, I. Lewis1, T. Samuels2, V. Hogan3, O. Lipova1

1Surrey and Sussex Healthcare NHS Trust, Paediatrics, Redhill, United
Kingdom, 2Surrey and Sussex Healthcare NHS Trust, Anaesthesia, Redhill,
United Kingdom, 3Surrey and Sussex Healthcare NHS Trust, Clinical
Audit, Redhill, United Kingdom

Objectives: To evaluate the impact of continuous glucose monitoring
(CGM) and flash glucose monitoring (FGM) on children and young
people with type 1 diabetes (CYPD).
Methods: In a district general hospital in south of England, with a
total of 214 patients with type 1 diabetes (T1D), HbA1c was com-
pared pre and post intervention with CGM (n = 36) and FGM (n = 22)
within each group and in patients with 'high HbA1c' (>68 mmol/mol)
pre-intervention (n = 11 CGM, n = 9 FGM ) using paired Wilcoxon
signed rank test. Comparison between CGM and FGM groups was
made using unpaired Wilcoxon signed rank test.
Families completed Glucose Monitoring Satisfaction Survey (GMSS)
(1) and Hypoglycaemia Confidence Scale (HCS) (2).
Results: In the CGM and FGM groups there was no statistically signifi-
cant difference in HbA1c pre and post intervention (P = 0.755 in CGM
and P = 0.305 in FGM) and when compared with each other, pre (P =
0.293) and post intervention (P = 0.072). However, within this cohort,
patients with 'high HbA1c' before intervention, showed a statistically
significant improvement in HbA1c, both with CGM (P = 0.032) and
FGM (P = 0.039) post intervention with alpha levels of 0.05.
The GMSS showed improvement in 'openness', trust' with reduced
'emotional and behavioral burden'. HCS survey(Pic.1) showed families
had increased confidence in managing hypoglycaemia.

[Hypoglycaemia Confidence Scale (Average scores)]

Conclusions: Statistically significant improvement in HbA1c after
CGM and FGM was seen in CYPD with initial 'high HbA1c'. There was
also significant impact on quality of life indicators and confidence in
staying safe from hypoglycaemia related events.

References
1. Polonsky WH et al. Development of a New Measure for Assessing
Glucose Monitoring Device-Related Treatment Satisfaction and Qual-
ity of Life. Diabetes Technology & Therapeutics 2015;17,9:657-663.
2. Polonsky WH et al. Investigating Hypoglycemic Confidence in
Type1 and Type2 Diabetes. Diabetes Technology & Therapeutics
2017;19,1:1-6.

P104
Impact of continuous glucose monitoring on sleep
quality in children and adolescents with type
1 diabetes and their parents: a pilot study
M. Parmar1, N. Davis2, C.M. Hill2

1University of Southampton, Southampton, United Kingdom,
2Southampton Children's Hospital, Southampton, United Kingdom

Introduction: Many children with Type 1 Diabetes (T1D) and their
parents/carers anecdotally report poor sleep quality. This is particu-
larly problematic in patients experiencing frequent hypoglycaemia
despite intensive blood glucose monitoring (BGM). Continuous glu-
cose monitoring (CGM) overcomes some of the burden of BGM and
can reduce overnight hypoglycaemia.
Objectives: This pilot study explored the impact of CGM on sleep
quality in children/adolescents with T1D experiencing labile glycaemic
control and frequent hypoglycaemia. Impact of CGM use on parental
sleep quality was also investigated.
Methods: Actigraphy was used to measure sleep quality in children/
adolescents aged 2-18 with T1D (n = 10) and their parent(s) (n = 18).
Sleep quality was measured one week prior to the patient starting
CGM and during week 5 of CGM use. Additionally, all participants
recorded a sleep diary during each sleep monitoring week.
Results: Sleep efficiency improved by 7.03% in children/adolescents
(95% CI 3.09 to 10.99; P = 0.003), and 4.14% in parents (2.21 to 6.06;
P < 0.001). This was accompanied by a significant reduction in noctur-
nal wakening. In children/adolescents, mean reduction was
42.5 minutes (-66.5 to -18.4; P = 0.003), and in parents, 18.5 minutes
(-28.6 to -8.4; P < 0.001).
Conclusions: This was the first study that objectively explored sleep
quality in both children/adolescents with T1D, and their parents,
before and during the use of CGM. The improvements in sleep effi-
ciency and nocturnal wakening may be clinically significant for both
patients and parents with regards to functioning, quality of life and
neurocognition. Reasons for improved sleep quality may include
reduced overnight disturbance from BGM, reduced hypoglycaemia
and reduced anxiety related to hypoglycaemia. These factors may
directly and indirectly impact upon an individual's T1D self-
management and consequently, may affect a patient's glycaemic con-
trol. This area warrants further research.

P105
Evaluation of Flash Glucose Monitoring after long-
term use: a pediatric survey
J. Vergier1, M. Samper2, F. Dalla-Vale3, V. Ventura4, F. Baucher4,
F. Joubert5, C. Pons5, M. De Oliveira1, R. Salet6, N. Faure-Galon7,
P. Adiceam8, E. Baechler-Sadoul9, S. Epstein10, G. Simonin1,
R. Reynaud1,11

1Assistance-Publique des Hôpitaux de Marseille (APHM), Multidisciplinary
Pediatric Service - La Timone Children's Hospital, Marseille, France,
2Pediatric Val Pré Vert Rehabilitation and Recuperative Care Facilities,
Mimet, France, 3Montpellier University Hospital, Department of
Pediatrics, Montpellier, France, 4Saint-Pierre Institute, Department of
Pediatrics, Palavas-les-Flots, France, 5Avignon Hospital, Department of
Pediatrics, Avignon, France, 6Nîmes University Hospital, Department of
Pediatrics, Nîmes, France, 7Aix-en-Provence Pertuis Hospital, Department
of Pediatrics, Aix-en-Provence, France, 8Marseille Saint Joseph Hospital,
Department of Pediatrics, Marseille, France, 9Nice-Lenval University
Hospital, Department of Pediatrics, Nice, France, 10Aubagne Hospital,
Department of Pediatrics, Aubagne, France, 11Aix Marseille Univ,
INSERM, MMG (Marseille Medical Genetics), Marseille, France

Objectives: Self-surveillance is the key for glycemic control. The aim
is to understand the opinions of type 1 diabetes children about their
everyday use of Flash Glucose Monitoring (FGM).
Methods: An independent multicentric study was conducted
between December 2016 and June 2017. Children with type 1 diabe-
tes using the FreeStyle Libre® FGM system and/or their parents were
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surveyed in several French medical centers, regardless of their treat-
ment regimen and metabolic control. Data were obtained through a
questionnaire given during medical consultation. Statistical analysis
were made between age subgroups.
Results: Of the 347 patients recruited, 79.5% had been using the sen-
sor for more than 3 months (average usage time: 285 days). The main
reported motivations for initiating this type of monitoring were to
avoid finger prick pain (for 85.9% of patients), to allow parents to
check nocturnal glucose levels (60.8%), to make glucose level checks
faster (50.7%), to improve school integration (36.0%), to understand
glycemic variations (34.9%) and to anticipate hypoglycemia (32.0%).
Two-thirds of respondents experienced difficulties, mainly the sensor
falling off (47.6%), measurement discrepancies (25.1%), cutaneous
reactions (22.2%), and 89.5% changed their habits: 70.6% took more
scans, 37.2% corrected their hyperglycemia more promptly, and
37.5% used trends to adjust their insulin dosage. About one-third of
the study group (35.1%) reached lower HbA1c levels, and two thirds
(67.1%) were satisfied with the device.
Conclusions: Our results show that FGM is a widely accepted option
for self-monitoring diabetes, but that specific training is required to
improve its use for insulin dosage adjustment and metabolic results.

P106
Impact on of freely available continuous glucose
monitoring on glycaemic control of Australian
children and adolescents living with type 1 diabetes
P. Goss1, J.L. Goss2

1University Hospital Geelong, Geelong, Australia, 2Team Diabetes,
Geelong, Australia

Objectives: To evaluate the effectiveness of freely available Continu-
ous Glucose Monitoring (CGM) on a pediatric diabetes clinic.
Methods: The Australian Government supplied CGM free to eligible
children with Type 1 Diabetes (T1D) under 21 years in April 2017.
This study evaluated the uptake and effect of the free availability of
CGM on our T1D clinic population under 21 years. Eligibility criteria
included a T1D diagnosis over 1 year and being managed by our team
for minimum 6 months prior to April 2017. Patients were grouped into
those already using continuous CGM (CGMc), those who used CGM
continuously since CGM became freely available (CGMcn), those who
used CGM intermittently (CGMi) and those who did not use CGM
(CGMno). Mean HbA1c for 12 months prior was compared to mean
HbA1c for minimum 9 months after commencement of CGMcn using
Students t-test.
Results: A total of 63 children were eligible for the study comprising
13 (21%) in CGMc (paying without subsidy prior to April 2017),
29 (46%) in CGMcn, 15 (24%) in CGMi and 6 (10%) in CGMno. The
CGMc group mean HbA1c changed from 7.0% (SD 0.9) to 6.9%
(SD 0.8) (NS). The CGMcn changed from 7.8% (SD 1.1) to 7.5%
(SD 0.7) (p = 0.04). Overall 42 (67%) of eligible children utilized the ini-
tiative using continuous CGM (CGMc +CGMcn) (average age 12.8 yrs)
with mean HbA1c now of 7.4% SD (0.9) (median 7.3%).
CGMi users (24%) were significantly older (mean age 14.8 yrs) and
HbA1c changed from 8.5% (SD 1.6) to 9.1% (SD 1.7) which may
reflect non-adherence to recommended therapy due to diabetes dis-
tress. Only 10% were considered not suitable or did not want CGM
(mean age 15.0 yrs) with mean HbA1c changing from 8.4% (SD 2.1) to
8.6% (SD 0.9).
Conclusions: Introduction of freely available continuous CGM signifi-
cantly improved glycaemic control for the new users and maintained
glycaemic control in those already using continuous CGM. Those
choosing not to use CGM or using intermittent CGM did not improve
glycaemic control.

P107
Improvement in psychosocial outcomes in parents
of children with type 1 diabetes following an
Australia-wide roll-out of continuous glucose
monitoring systems
M.-A. Burckhardt1,2,3, M. Abraham1,2,3, D. Coenen2, J. Paniora2,
H. Clapin2, T. Jones1,2,3, E. Davis1,2,3

1Telethon Kids Institute, Perth, Australia, 2Perth Children's Hospital,
Department of Endocrinology and Diabetes, Perth, Australia, 3The
University of Western Australia, Perth, Australia

Objective: In a trial setting, continuous glucose monitoring (CGM)
improves glycaemic control with potential benefits on psychosocial
outcomes. However, the impact of CGM under free-living conditions
is less well described. In April 2017, the Australian Government
announced the availability of subsidized CGM to children and young
people <21 years with type 1 diabetes (T1D). This provided a unique
opportunity to study the effectiveness of CGM to improve psycholog-
ical and glycaemic outcomes in a population-based sample in a real
world setting.
Methods: Parents of children who commenced on CGM were
approached to fill in an on-line survey with validated questionnaires
(Fear of Hypoglycaemia (FOH), Diabetes Treatment Satisfaction
(DTS)) and with questions on sleep before and two months after CGM
start. Demographic and glycaemic outcomes were recorded from the
Western Australian Children's Diabetes Database.
Results: A convenience sample of 60 parents completed the survey
at baseline (BL) and follow-up (FU). The (mean � SD) age of children
was 13.1 � 4.4 years, duration of diabetes 5.1 � 4.4 years with 57%
females. 70% of children were on DexCom G5 while 10%, 17% and
3% were on Medtronic Guardian Connect, G2 and MiniLink respec-
tively. The (mean � SD) FU time for repeat questionnaire was 81.3 �
27.0 days. Parental FOH improved (BL vs FU; 50 vs 44.3; p = 0.004)
with improvement in worry score (p = 0.004) and no change in behav-
ior score (p = 0.081). DTS improved with a mean change of 13.8 �
9.8. Overnight finger-prick testing reduced (BL vs FU 69.2% vs 41.7%;
p< 0.001) and the overall sleep quality improved with CGM (mean
score BL vs FU; 3.1 vs 2.5 p< 0.001). HbA1c reduced from 8.3% to
7.8% (p< 0.001).
Conclusions: The availability of subsidized CGM led to a reduction in
the parental FOH with improved sleep and improved glycaemic con-
trol in children in the short-term. These findings provide further evi-
dence to the need for on-going monitoring to review translational
outcomes.

P108
Flow-chart to prevent hypoglycemia and
hyperglycemia in adolescents with type 1 diabetes
using standalone continuous glucose monitoring
with predictive alarms: real life validation and
6 month follow-up data
A. Scaramuzza1, I. Rabbone2, D. Tinti2, R. Bonfanti3, Sensor
Experience Group
1ASST Cremona, Cremona, Italy, 2University of Torino, Torino, Italy, 3San
Raffaele Hospital, Milano, Italy

Introduction: Predictive alarms (PA) have been integrated in continu-
ous glucose monitoring (CGM) system (Guardian Connect™, Medtro-
nic, Italy), to advise patients that in a time-frame a hypo or hyper
glucose value will be reached.
Objectives: Our aim was to determine the efficacy of a specific-
designed flow-charts to limit hypo and hyper in 32 adolescents with
type 1 diabetes using MDI plus Guardian Connect, under free-living
conditions.
Methods: PA system safety and efficacy were evaluated by analyzing
CareLink data either during a 4-day camp, after 4 days at home, and
after 6-month follow-up. Mean meter BGs, mean sensor glucose,
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sensor SD, %time in hypo (< 3.9 mmol/l), %time in hyper (>8.9 mmol/
l), episodes of severe hypo, DKA episodes have been analyzed. The
primary outcome was the %time for hypo and hyper.
Results: We analyzed 32 patients (mean age 15.7 � 1.5 yrs, diabetes
duration 8 � 4 yrs, HbA1c 7.8 � 1.2%). The average BGs was 10.3 �
1.4 mmol/l, while average sensor glucose was 10.1 � 1.3 mmol/l, with
slightly lower values during camp than at home (p = 0.000) Time spent
in hypo was similar at camp and at home (0.53 � 0.83% vs 0.40 �
0.67, p = 0.033), as well as time spent over 10 mmol/l (27.12 �
14.91% vs 33.42 � 16.34, p = 0.000). After 1 month since camp, 87%
of adolescents were still using glucose sensor daily, with %time in

target 68%, while after 6 months 49% of teens were using glucose
sensor daily with %time in target 58%.
Conclusions: PA system in adolescents with type 1 diabetes was safe
and effective, moreover the use of the flow-charts contributed to
reduce both hypo events and time spent in hyper. Correcting a glu-
cose value before it reaches a hypoglycemic threshold with one third
of glucose amount usually used (5 gr instead of 15 gr) is effective to
prevent hypo and limit hyperglycemic excursion after correction. We
confirm that almost half of adolescents are still using the system
6 month after the camp, as we demonstrated previously for 640G.
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P109
Design and launch of a Health Registry for type
1 diabetes mellitus in a tertiary care children´s
hospital
D. Buckingham1, J. Indyk2, K. Gandhi2, K. Obrynba2, A. Kramer3,
A. Moffett4, C. Servick5, D. Coglianese5, B. Glick4, K.M. Hong4,
H. Ferchert5, V. Hendren5, H. Larson4, M. Kamboj2

1Nationwide Children's Hospital at Ohio State University, Columbus,
United States, 2Nationwide Children's Hospital at Ohio State University,
Pediatric Endocrinology, Columbus, United States, 3Nationwide Children's
Hospital, Data Resource Center, Columbus, United States, 4Nationwide
Children's Hospital, Pediatric Endocrinology, Columbus, United States,
5Nationwide Children's Hospital, Information Services, Columbus, United
States

Objective: Design and launch a pediatric type 1 diabetes mellitus
(T1DM) Health Registry (HR) to provide informative data, including:
new onset T1DM inpatient risk assessment, pre-visit clinic planning,
patient care and chronic illness management, and quality improvement
(QI) program assessment for clinical support in the ambulatory and
inpatient setting.
Methods: A multidisciplinary (clinical, medical informatics, and QI)
team created the HR and Dashboard (HRD). Design work included
registry conceptual framework, identification of the target patient
population, information content and utilization (including cardiovascu-
lar risk, glycemic control and demographic data), and information
source/report structure requirements. Clinicians developed a Key
Driver Diagram as a project roadmap, with breakout detail for each
driver's intervention.

[Design and Launch T1D Registry]

EMR informatics specialists surveyed the medical providers for key
metric criteria and build requirements that were clinically relevant. A
critical path timeline was planned for the registry development pro-
cess including: requirements analysis, metric build, data migration, and
iterative validation steps. “Go-live” planning and execution was under-
taken for user communications, training, and implementation.
Results: Requisite HR clinical support information is now available via
the HRD in EPIC. By consulting the HRD, clinicians and ancillary staff
can access both program and patient level composite scores (status
“snap shot”), pre-visit planning measures, and disease management
reports to assist with patient care delivery.
Conclusions: Utilizing HR information leverages the ability of diabe-
tes care teams to assess, plan, provide care, and educate T1D patients
in chronic illness management using a population health approach.
We hope that this strategy will improve patient care delivery and thus
positively affect long-term health outcomes.

P110
Greater satisfaction with the use of a prefilled
insulin cartridge compared with a self-filled insulin
reservoir in insulin pump users with type 1 diabetes
J. Gupta1, G.S. Fuchs1, M. Jenkins2, B. van Geel3, M.L. Jensen1, T. Sparre1

1Novo Nordisk A/S, Søborg, Denmark, 2UL LLC, Concord, MA, United
States, 3UL International (Netherlands) B.V., Utrecht, Netherlands

Objectives: To investigate satisfaction with the use of a prefilled
insulin cartridge compared with a self-filled insulin reservoir in insulin
pump users with type 1 diabetes (T1D).
Methods: Adult (n = 105) and adolescent (n = 25) participants with T1D
were asked to perform six insulin pump preparations, three using a pre-
filled insulin cartridge (PumpCart®) and three using a self-filled insulin
reservoir (mylife™ YpsoPump® Reservoir), in a comparative handling
test. After the last preparation with each method, overall satisfaction
scores and scores relating to burden on the user, user inconvenience,
and device effectiveness (on a scale of 1 to 5) were obtained using the
Insulin Delivery Satisfaction Survey (PolonskyWH et al., 2015).
Results: Overall satisfaction scores were significantly different and
numerically higher for insulin pump preparations using the prefilled
insulin cartridge compared with the self-filled insulin reservoir (mean
[SD]: 4.0 [0.5] vs 3.3 [0.9]; p< 0.001) (Figure). Mean (SD) scores were
statistically different in favor of the prefilled insulin cartridge versus
the self-filled insulin reservoir for burden on the user (1.8 [0.6] vs 2.9
[1.0]), user inconvenience (2.0 [0.7] vs 2.8 [1.1]), and device effective-
ness (3.9 [0.7] vs 3.6 [0.9]) (all p< 0.001).
Conclusions: Adult and adolescent insulin pump users with T1D were
more satisfied with the use of a prefilled insulin cartridge compared
with a self-filled insulin reservoir when preparing an insulin pump.
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P111
The economic additional expenditure related to skin
problems in patients with insulin pump and/or
glucose sensor in a Danish context
A.K. Berg1,2, B.S. Olsen1, A.T. Weng1,2, J.P. Thyssen3, C. Zachariae3,
K. Pilgaard4, J. Svensson1,2, Copenhagen Diabetes Research Center
(CPH-DIRECT)
1Copenhagen University Hospital Herlev-Gentofte, Department of
Paediatrics, Herlev, Herlev, Denmark, 2University of Copenhagen,
Copenhagen, Denmark, 3Copenhagen University Hospital Herlev-
Gentofte, Department of Dermatology and Allergy, Gentofte, Denmark,
4Copenhagen University Hospital Hillerød, Department of Paediatrics,
Hillerød, Denmark

Objectives: The use of insulin pump and glucose sensor is advanta-
geous, but unfortunately about half of the pediatric patients experi-
ence skin problems. To reduce or overcome skin problems many
patients use additional products, or change their infusion or sensor
sets pre-termly. Therefore, the aim of this study was to investigate
additional economic expenditures related to skin problems.
Methods: 145 patients from 2 different hospitals in Denmark partici-
pated in a cross-sectional survey about skin problems related to insulin
pump and/or glucose sensor use. Additional expenses aside technology
and diabetes treatment in general were calculated based on adhesives,
patches, lotion etcetera and pre-term shifts of infusion or sensor sets
due to skin problems. Descriptive statistics and unpaired t-test was used
Results: The average yearly additional cost due to lotion, patches,
extra infusion sets and sensors per patient is shown in the figure in
United States Dollars (USD). When comparing patients with and with-
out visible skin problems due to insulin pump, mean difference per
patient was 120.2 USD/year (95% CI: 35.4-204.9), P < .01. The corre-
sponding comparison for skin problems due to glucose sensor use
showed a mean difference of 223.7 USD/year (95% CI: 87.5-359.9),
P < .005. In total extra infusion and sensor sets accounted for respec-
tively 42% and 38% of the expenditure. Even patients with no current
visible skin problems used averagely 42.4 USD/year on extra infusion
sets due to pre-term changes caused by skin problems.
Conclusions: Our data show that skin problems due to use of insulin
pump and/or glucose sensor have huge economic consequences on
the Danish welfare system, the average additional expenditure per
100 patients a year corresponds to over fifth of a yearly nurse salary.
This leaves an economic incentive for developing more skin-sensitive
adhesive for the infusion set and sensors: Skin problems increases
both personal and economic burden of disease.

P112
The uptake of insulin pump therapy in children and
adolescents with type 1 diabetes in Ireland: a
retrospective longitudinal study using national
pharmacy claims database (2012-2016)
K.A. Gajewska1, R. Biesma1, S. Sreenan2,3, K.E. Bennett4

1Royal College of Surgeons in Ireland, Epidemiology and Public Health,
Dublin, Ireland, 2Royal College of Surgeons in Ireland, 3U Diabetes,
Dublin, Ireland, 3Connolly Hospital, Blanchardstown, Diabetes and
Endocrinology, Dublin, Ireland, 4Royal College of Surgeons in Ireland,
Division of Population Health Sciences, Dublin, Ireland

Introduction: The use of insulin pumps is increasing in pediatric popu-
lations and is considered acceptable and successful1. Thus, the 'Model
of Care for the Provision of Continuous Subcutaneous Insulin Infusion
(CSII) for treatment of Type 1 Diabetes (T1D) in the Under Five Age
Group' was introduced in Ireland in 2012 to improve access to insulin
pump therapy in the youngest children with T1D. The evidence on
uptake of insulin pump therapy is, however, lacking.
Objectives: The aim of this study was to assess the uptake of insulin
pumps in the pediatric population in Ireland from 2012-2016.
Methods: The Irish Health Service Executive Primary Care Reim-
bursement Services pharmacy claims database, which includes all

community-dispensed medicines for diabetes, was used. The number
of insulin pump users was calculated based on the prescriptions
claimed for the infusion sets each year in 2012-2016. The uptake rate
was calculated as the % of insulin pump users in the pediatric popula-
tion (< 18 years) with T1D in Ireland and stratified by age and year.
Results: In 2016, 35% of pediatric patients with T1D (< 18 years) (n =
876) were using insulin pumps in Ireland. The uptake increased from
24% in 2012. The highest uptake was observed in the youngest age-
group (< 6 years), but the largest increase in uptake was observed in
those aged 6-12 years (from 26% in 2012 to 42% in 2016).

Figure 1:

[The uptake of insulin pumps in children and adolescents in Ireland in
2012-2016.]

Conclusions: A stable growth in the uptake of insulin pump therapy
in children and adolescents with T1D was observed in Ireland over
the last 5 years. The Model of Care for the Provision of CSII for treat-
ment of T1D, introduced in 2012, may have been a contributory fac-
tor particularly in children under 6 years old (rapid increase in 2013),
and those 6 years and older (in 2014-2016).

Reference
1. Danne, T. et al. 2014. ISPAD Clinical Consensus Guidelines 2014.
Chapter 9: Insulin treatment

P113
Upload at home: a step toward autonomy for
patients with diabetes
S. Goyal1, C. Bidder1

1Abertawe Bro Morgannwg University Health Board, Paediatrics,
Swansea, United Kingdom

Background: Analysis of patient data on glucometers and pumps is
required to make clinical decisions. These devices require to be
uploaded onto a computer so that data can be reviewed in a system-
atic way. We observed difficulties and identified barriers in uploading
glucometers and pumps in outpatient settings.
Aim: To encourage uploading at home prior to attending the outpa-
tient appointment, which will lead to:
1. Improved waiting time in OPD & Allow more time with the clini-

cal team.
2. Improved parental/patient understanding of diabetes manage-

ment: Promoting autonomy.
3. Improve quality of service by increasing efficiency and efficacy.
Methods
• Discussion in diabetes MDT.
• Process mapping of patient journey and ways to improve upload

at home
• Collected baseline data of number of patients/families uploading

their meters and pumps at home in all 3 hospitals across the trust.
Multi-facetted approach was implemented to achieve our aim.
• Home visits were made to understand the issue.
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• Preparation of flyers and leaflets to help parents open Diasend
account and link with the clinic.

• Contacted parent support groups and emailed flyers and leaflets
to parents.

• Provided a Tablet for the clinic to open Diasend account and link
with the clinic.

• Organized a family evening to run 2 Diasend workshops for the
parents to open Diasend account and link with the clinic.

Result: All 3 units recorded an increase in number of patients/parents
uploading at home. Over the period of 6 months we recorded an
increase from 8% to 30%, 35% to 47% and 41% to 62% respectively
in diabetes clinics at Princess of Wales hospital, Morriston hospital,
and Neath Port Talbot hospital.
Conclusion: Uploading at home:
• Enables more efficient use of clinic time and reduced waiting time

in OPD.
• Has the potential to help improve the patient/parents under-

standing of diabetes management leading to improved clinical
outcomes.

• Motivated healthcare professionals to discuss this issue on every
contact.

P114
Rates of adherence in young children using CGM
with remote monitoring
R.C. Barley1, C. Berget2, L.A. DiMeglio3, K.A. Driscoll2, K.K. Hood1,
B. Buckingham1

1Stanford University School of Medicine, Pediatric Diabetes &
Endocrinology, Palo Alto, United States, 2University of Colorado Denver,
Department of Pediatrics, Barbara Davis Center for Childhood Diabetes,
Aurora, United States, 3Indiana University School of Medicine, Pediatric
Endocrinology/Diabetology, Indianapolis, United States

Objectives: CGM use can improve glycemic control and quality of life.
CGM use is increasing, especially in young children. T1D Exchange
data show significant increases from 4% (2010-12) to 52% (2016-18)
of children < 6y who use a CGM. However, historically adherence to
sensor wear in this age group has been low. Our objective was to
assess current adherence to sensor wear in children (2-6y) participat-
ing in a multicenter trial.
Methods: Following informed consent and enrollment, parents
received standardized Dexcom G5 training, including use of Share, the
remote monitoring feature. Over the 6-month study, adherence was
reviewed monthly. Adherence failure was defined as wearing the sen-
sor fewer than 6 of 7 days in preceding month; a day of sensor wear
was defined as having at least one data value.
Results: Sixty children (mean age 5.0 � 1.4 y (2.0-6.9 y); T1D dura-
tion 2.1 � 1.2 y (0.6 -4.8 y); baseline A1c = 8.3 � 0.8% (6.5-10.9%))
were enrolled. Forty-six were already using a Dexcom CGM, four
were using a Medtronic CGM and 10 were CGM naïve. There was a
3.3% failure rate. Of the 12 adherence failures, one subject contrib-
uted three failures; all others were unique occurrences.
Conclusions: Sensor use adherence in this study was much greater
than in previous reports of CGM in this age group which showed up
to a 55% failure rate after 6 months of CGM wear, using the same cri-
teria for adherence (Tsalikian, Ped Diab, 2011). Remote monitoring
and improved sensor accuracy and reliability likely contributed to this
increase in adherence to CGM use.

P115
Improvement of patient reported outcomes in a
multinational multicenter trial using the Accu-Chek
Insight system in CSII treatment in children 2-17 yrs
R. Ziegler1, K. Barnard2, S. Hofer3, F. Campbell4, B. Rami-Merhar5,
C. Klinkert6, E. Froehlich-Reiterer7, A. Neu8, R.E. Krone9, C. Rieger10,
U. Gelchsheimer10, T. Danne11

1Diabetes Clinic for Children and Adolescents, Muenster, Germany,
2Bournemouth University, Bournemouth, United Kingdom, 3Medical
University of Innsbruck, Innsbruck, Austria, 4Leeds Children's Hospital,
Leeds, Leeds, United Kingdom, 5Medical University of Vienna, Vienna,
Austria, 6Pediatric Practice, Herford, Germany, 7Medical University of
Graz, Graz, Austria, 8University Children´s Hospital, Tuebingen, Germany,
9Birmingham Women's & Children's Hospital, Birmingham, United
Kingdom, 10Roche Diabetes Care, Mannheim, Germany, 11Kinder- und
Jugendkrankenhaus auf der Bult, Hannover, Germany

Objectives: To evaluate the clinical and psychosocial impact of the
Accu-Chek® Insight insulin pump system in children with type 1 diabe-
tes and their parents.
Methods: Single-arm, open, prospective 26-week trial, indication for
CSII, HbA1c >7.0%; Full Analysis Set (completing 6 mo. of CSII) n =
30, age 2-17 yrs., using questionnaires at baseline and 26 wks.
Results: Modest changes from baseline to 26 wks. in the average
therapeutic parameters (HbA1c: 8.2 to 8.1%; total daily insulin dose:
43.3 to 41.5 U; basal insulin: 18.6 to 15.1 U/day; bolus frequency: 5.1
to 6.2/day). Patient Reported Outcomes improved, specifically treat-
ment satisfaction (DTSQ, parent and teen < 0.0001) and parent-
reported generic quality of life (QoL), PedsQL (overall (77.1 - 81.8, p<
0.05); physical functioning subscale (83.6-90.4, p = 0.017); with
n.s. differences on emotional functioning (63.4-68.8), social function-
ing (83,1-86.9), school functioning (73.3-75.3), parent-reported diabe-
tes QoL (diabetes (64.3-67.0), treatment I (70.2-71.1), treatment II
(72.9-77.7), worry (71.6-76.9), communication (75.6-77.0)), and chil-
dren's generic QoL (84.7-85.3). Parent-reported sleep disturbances
were reduced (21 vs.16 parents) as were maladaptive sleep patterns
(20 vs.14). Strengths reported by parents and children included the
bolus advisor feature, using prefilled cartridges and the discreet nature
of self-management via handset. The slow touchscreen of the handset
was criticized.
Conclusions: Changing from MDI or CSII to the Accu-Chek Insight
insulin pump system in pediatric patients did not change clinical
parameters. However, at 26 wks. improved treatment satisfaction,
quality of life and psychosocial functioning was reported by children
and parents alike. Using the pump system improved sleep for parents
and allowed discreet diabetes management for children. Patient
reported outcomes and human factor studies are recommended for
evaluating new devices.

P116
Impact of type 1 diabetes (T1D) duration and
tubeless insulin pump use on A1c in youth
L. Laffel1, L. Tinsley1, L. Volkening1, K.-S. Kim1, Z. Guo1, S. Mehta1

1Joslin Diabetes Center, Pediatric, Adolescent, and Young Adult Section,
Boston, United States

Objectives: International data on youth < 25 yr old with T1D indicate
that 26% have A1c < 7.5% and 34% have A1c ≥9% (Diab Med
2015;323:1036); further, A1c increases over time during childhood
and adolescence. We assessed A1c change in youth with T1D after
initiation of a tubeless insulin pump (Omnipod® System, Insulet Corp).
Methods: Data were obtained by EHR review before and 1 yr after
tubeless pump initiation in 232 youth, ages 3 to < 25 yr. Pre/post
characteristics were compared according to baseline therapy and T1D
duration.
Results: At baseline, youth (50% male) were 12.1 � 4.4 yr old (M �
SD); median T1D duration was 2.3 yr (IQR 0.7, 5.9); A1c was 7.8 �
1.0%. Nearly half (48%) began tubeless pump within 2 yr of T1D diag-
nosis; most transitioned from MDI (67 vs 33% from tethered pump).
Baseline MDI vs tethered pump users were more likely to be male
(56 vs 37%) and have shorter T1D duration (1 [0.5, 2.9] vs 5.6 [3.8,
9.1] yr) (both p< .01). Baseline A1c was lower in youth with T1D dura-
tion < 2 vs ≥2 yr (7.6 � 1.1 vs 8.1 � 0.9%, p< .001). After 1 yr, tube-
less pump use was associated with a non-clinically meaningful A1c
increase of 0.2%, similar for prior MDI or tethered pump use; 29%
had A1c < 7.5% and 16% had A1c ≥9%, which varied by baseline T1D
duration. For those with baseline T1D duration < 2 vs ≥2 yr, 34 vs
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25% had A1c < 7.5% and 10 vs 22% had A1c ≥9%, respectively,
(p .03). From baseline to 1 yr, proportion with A1c ≥9% was stable at
10% when baseline T1D < 2 yr and proportion with A1c < 7.5% was
stable at 25% when T1D ≥2 yr.
Conclusions: Tubeless pump use maintained A1c after 1 yr in youth
with T1D when deteriorating glycemic control would be expected.
Tubeless pump use did not increase the proportion with poor control
(A1c ≥ 9%) in youth with short T1D duration and tubeless pump use
maintained the proportion with target A1c < 7.5% in youth with lon-
ger T1D duration. More aggressive insulin dose escalation following
pump initiation is needed to improve A1c.

P117
Continuous glucose monitoring system reveals
pervasive school time hyperglycemia and night time
hypoglycemia in Indian children with type
1 diabetes
M. Singh1, Z. Habib1, V. Bhatia1, P. Dabadghao1, E. Bhatia1

1Sanjay Gandhi Postgraduate Institute of Medical Sciences,
Endocrinology, Lucknow, India

Background: The lack of insulin use during school by most Indian
school children could make them predisposed to hyperglycemia during
school hours. Also, the type of Indian foods which may protect from
night hypoglycemia has never been studied.

Objectives: We studied dietary pattern and glycemic profile in school
going Indian children with T1DM to confirm anticipated hyperglyce-
mia during school hours and explore the association of nocturnal
hypoglycaemia with the composition of the night meal.
Methods: Continuous glucose monitoring (CGM) and food recording
were done in 22 patients aged 4 -19 years. Cognitive behavioral ther-
apy was conducted based on the CGM and diet analysis. After three
months, CGM was repeated to assess the change.
Results: High sensor glucose (>180 mg/dl) was noted on 73% of
139 school days and involved 64% of school time. The contribution of
elevated sensor glucose during school to total time spent with ele-
vated sensor glucose in a day was 39 � 18%. Low sensor glucose (<
70 mg/dl) was present during 40% of 154 nights and involved 59% of
sleep time. Carbohydrates were disproportionate (63%), and protein
was low (13%) in the diet. There was a trend toward protection from
nocturnal hypoglycemia on nights where dinner included dal (lentil,
the staple protein of a vegetarian diet)” vs when it did not [AUCsleep

(mg/dlxhr) 67.5 � 49 vs 99.3 � 59.4 p = 0.051). Cognitive-behavioral
therapy failed to improve school time hyperglycemia and nocturnal
hypoglycemia.
Conclusions: High carbohydrates and low protein in the diet of our
children need recognition and management. Glycemic management
during school hours needs special attention in India. Nocturnal hypo-
glycaemia is a major concern. However, CGMS based cognitive behav-
ioral education failed to improve glycemia during school and sleep in
this pilot study.
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P118
Use of FGM as a clinical tool in type 1 diabetes
young adults
F. Patel1, B. Saboo1, D. Hasnani1, M. Saiyed1, H. Chandarana1,
D. Panchal1, V. Chavda1, R. Gokalani1, D. Chudasama1

1Diacare-Diabetes and Hormone Clinic, Ahmedabad, India

Aim: To study the benefits of FGM as a clinical tool in type-1 young
adults at a tertiary care center.
Method: We studied 74 type -1 patients between the age group of
16 to 21 years between January 2016 to December 2017.
Inclusion criteria:
• type 1 diabetes patients
• within the age group of 16 to 21 years
• consenting to apply FGM and for follow-up visit at clinic on
1-5-9-14 days.
• without any current illness infection , or any other co-morbidity.
• On insulin with basal bolus therapy and standard 1-4 injections,
patients on insulin pump.
Exclusion criteria:
• Type 2 diabetes or any other type of diabetes
Patients who were poor in their adherence to SMBG were applied
FGM. Our study included 74 patients, who were asked to come for
follow-up after 1-5-9-14 days after application of FGM. These
patients did their regular exercises, work, study and all other day to
day activities except multiple SMBG. We also educated them regard-
ing carb-counting, insulin correction dose and physical activities.
Result: Total 74 (M-33, F-26) ,Loss of follow up n-10, device failure
n-5 so number of patient studied were n-59. FGM found out asymp-
tomatic midnight hypoglycaemia, day time hypos, Rebound hypergly-
cemia which they were not able to detect when they were on SMBG.
We also saw much variability in their sugar readings. Many patients
were able to adjust their carbs in different meals according to sugar.
There were also there 3 patients who went for one day trekking camp
in this FGM test days. FGM was useful during trekking activities
as well.
Conclusions: There was some change done in their dosage due to
asymptomatic midnight hypoglycaemia and also we were able to mini-
mize the variability in there graphs. This device was useful in their life
style modification and good quality of life by reduce in number of
SMBG, less pricks , by doing regular exercise and managing their insu-
lin dose according to their carbs in meals.

P119
Evaluation of glycemic profile in patients with type
1 diabetes using flash glucose monitoring: cross
sectional data from a tertiary care center
G. Jevalikar1, C. Kohli1, P. Kaur1, M. Kalra1, A. Mithal1

1Medanta The Medicity Hospital, Division of Endocrinology and Diabetes,
Gurgaon, India

Background: Flash glucose monitoring (FGM) is a newer technology
available for continuous glucose monitoring.
Objective: To study the glycemic profile of patients with type 1 diabe-
tes mellitus (T1DM) using FGM.
Methods: Prospective study on 51 consecutive patients with T1DM.
FGM was done using Abbott freestyle libre pro sensor, at baseline.
Parameters of glycemic variability were analyzed in a subset of
22 patients. Data of SMBG frequency, total daily dose (TDD) and gly-
cosylated hemoglobin (HbA1c) were collected at baseline and at 3-6
months follow up.
Results: Median age was 15 years (8-36 years) and median diabetes
duration was 5 years (0.5-20 years). Mean HbA1c at baseline was 8.2
� 1.5. More than 10 days FGM data were available in 44/51(86%)

patients. Estimated HbA1C from FGM correlated with laboratory
HBA1c (r = 0.370, p = 0.010). Percentage time spent in the desired
glycemic range (80-160 mg/dL), above and below the range was 31.8
� 15.3%, 54.4 � 21.5% and 14.2 � 10.3% respectively. Children had
significantly higher HbA1c and glycemic variability as compared with
adults (table1). Follow up HbA1c and TDD of insulin was not signifi-
cantly different from baseline. SMBG frequency (>2/day) increased
from 26/51 (51%) at baseline to 21/33(64%) in follow up. Sensor dis-
lodgement was noted in 8/51(16%).
Conclusion: Use of FGM provided valuable information on glycemic
profile and variability in patients with T1DM. However, further stud-
ies are needed to confirm its impact on glycemic control.

Age < 18 years Age ≥ 18 years P value

N 30 21

Estimated HbA1c 8.3 � 1.5 7.1 � 1.5 0.006

Daily average BG (mg/dL) 191 � 42 157 � 44 0.004

%time in target range 27.2 � 12.1 38.5 � 17.0 0.017

% time below range 12.1 � 8.9 17.1 � 11.5 0.137

% time above range 60.8 � 18.3 45.2 � 22.9 0.009

SD* 4.6 � 0.9 3.5 � 0.7 0.043

MAGE* 10.5 � 3.0 8.1 � 1.7 0.030

CONGA* 7.6 � 1.7 6.1 � 1.3 0.01

[Table1: Comparison of glycemic profile of children (<18 years) and
adults]
*n = 13 in group 1 and 9 in group 2

P120
Metabolic control in children with diabetes mellitus
type 1 users of insulin infusion pump with
predictive insulin suspension
M.F. Ochoa1, M.T. Onetto2, V. Perez1, C. Godoy1, F. Riera1

1Pontificia Universidad Católica de Chile, Pediatrics, Santiago, Chile,
2Pontificia Universidad Católica de Chile, Nutrition and Diabetes,
Santiago, Chile

Objective: Evaluation of the metabolic control in children whith Dia-
betes type 1 who use insulin continuous infusion pump with predic-
tive suspension of insulin at 6 months
Methods: Follow-up study in children with Diabetes Mellitus type
1 users of Medtronic minimized 640G smart guard technology, which
includes the function of predictive suspension of insulin. The value of
glycosylated hemoglobin (HbA1c), total insulin dose per kilogram of
body weight (DDT) before the start of insulin infuser and at 6 months
after use were compared; the difference between the first month and
the sixth month of pump use in the average of exposure to hypergly-
cemia (AUC > 140 mg/dl) and the average exposure to hypoglycemia
(AUC < 70 mg / dl) was analyzed.
Results: Sixteen children were followed up, 68% male, average age
was 7,4 � 2,3 years; time with diabetes was 3,5 � 1,3 years, the indi-
cation for the use of pump was microdose in 66% of the cases, the
rest was hypoglycemia. The HbA1c prior to the pump was 7,6 � 0,51
and at 6 months 7,1 � 0,76 (p = 0,02), the DDT per kilo of weight
prior to pump use was 0.72 � 0.04 and the 6 months 0,74 � 0,16 (p =
NS), AUC > 140 mg/dl at the first month was 44.13 � 18.9 vs at
6 months 31.85 � 12.4 (p = 0.02); AUC < 70 mg / dl first month was
0,20 � 0,03 and at 6 months 0,52 � 0,22 (p = 0,01).
Conclusions: In this follow-up, a continuous infusion pump with pre-
dictive insulin suspension was found to improve metabolic control of
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patients at 6 months of follow-up, measured both in Hb A1c and a
decrease time in hyperglycemia > 140 mg/dl. Being a safe treatment
and with a low level of hypoglycemia.

P121
Abstract Withdrawn

P122
Beneficial effect of Trigonella foenum-greacum seed
acetone fraction in a type 2 diabetes model of rats
N. Kumar1, R. Khanna1

1Vivekananda Global University, Applied and Basic Sciences, Jaipur, India

Objectives: In traditional medicine from India, the seed decoction of
Trigonella foenum-greacum. is widely used for the treatment of diabe-
tes mellitus (DM) either alone or in combination with other plants.
The present study is designed to investigate the anti-diabetic effects
of Trigonella foenum-greacum acetone fraction (TAF) from fruit ethano-
lic extract in a type 2 diabetes (T2D) model of rats.

Materials and Methods: T2D was induced in rats by feeding a 10%
fructose solution ad libitum for 2 weeks followed by a single intraperi-
toneal injection of streptozotocin (40 mg/kg body weight) and the ani-
mals were orally treated with 150 or 300 mg/kg body weight (bw) of
the TAF once daily for four weeks.
Results: After 4 weeks study period, diabetic untreated animals
(DBC) exhibited significantly higher serum glucose, serum fructosa-
mine, LDH, CK-MB, serum lipids, liver glycogen, insulin resistance
(HOMA-IR), AI, CRI and lower serum insulin, β-cell function (HOMA-β)
and glucose tolerance ability compared to the normal animals. Histo-
pathological examination of their pancreas revealed corresponding
pathological changes in the islets and β-cells. These alterations were
reverted to near-normal after the treatment of TAAF at 150 (DXAL)
and 300 (DXAH) mg/kg bw with the effects being more pronounced
in the DXAH group compared to the DXAL group. Moreover, the
effects in the animals of DXAH group were comparable to the diabetic
metformin (DMF) treated animals. In addition, no significant alter-
ations were observed in non-diabetic animals treated with 300 mg/kg
bw of TAF (NXAH).
Conclusion: The results of our study suggest that TAF treatment
showed excellent anti-diabetic effects in a T2D model of rats.
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Remote monitoring for the diabetes mellitus type
1 as an effective tool to improve disease
compensation
M. Koshmeleva1, J. Samoylova1, E. Khramova2

1SSMU, Endocrinology and Diabetology Department, Tomsk, Russian
Federation, 2Tyumen State Medical University, Tyumen, Russian
Federation

Actuality: The use of remote technologies is a very topical direction in
monitoring patients with diabetes mellitus type 1. The aim is to evalu-
ate the clinical and metabolic efficiency of remote monitoring of the
children and adolescents with diabetes mellitus type 1.
Materials and Methods: The study included 80 patients with diabetes
mellitus type 1, aged 8-18 years, who were divided into 2 groups: 1 -
patients receiving pump insulin therapy with a remote monitoring and
2 - patients receiving therapy in the basal-bolus regimen (40/40).
The first group patients remotely transmitted data on self-monitoring,
insulin therapy and diet to the doctor for recommendations, using the
program CareLink iPro-2, Guardian. Patients from the second group
were visiting a doctor at their place of residence. All patients done
analysis of HbA1c. Using the EasyGV calculator [https://www.phc.ox.
ac.uk/research/technology-outputs/easygv], the following indexes
were determined: SD, CONGA, LBGI, HBGI, MAGE, M-value. The sta-
tistical processing of the results was carried out using the IBM SPSS
Statistics 20.0.0 program. The significance of the differences was eval-
uated according to the Mann-Whitney U test. Significant differences
were considered when p< 0.05.
Results: HbA1c had a significant decrease in the measurements in
group 1 patients compared to group 2 (χ2 = -0.450, p = 0.014). Since
glycated hemoglobin does not always reliably reflect the level of com-
pensation, an analysis of the variability parameters, which was lower
in group 1 than in the 2: SD (χ2 = 0,022, p = 0,022), CONGA (χ2 =
-0,853, p = 0,001), J-index (χ2 = -0,504, p = 0,005), LBGI (χ2 = -0,451,
p = 0,014), HBGI (χ2 = -0,053, p = 0,003), MAGE (χ2 = -0,480, p =
0,008), M value (χ2 = -0,593, p = 0,001).
Conclusions: Remote monitoring of patients with diabetes mellitus
type 1 is an effective method of observation and leads to a decrease
in the variability of glycemia and improvement of disease
compensation.

P124
Continuous subcutaneous insulin infusion (CSII) or
Insulin pump therapy (IPT) in a district general
hospital. Is it feasible?
M. Rafiqullah1,2, M. Chettiyarmmel1, S. Lawrence2, V. Patel2

1Letterkenny University Hospital, Paediatric Department, Letterkenny,
Ireland, 2Warwick University, Paediatric Department, Coventry, United
Kingdom

Aim of the study: This is a qualitative study aims to give an insight
into staff opinion on the feasibility of an insulin pump therapy(CSII)
service to children and young people with Type 1 diabetes locally.
Methods: A semi structured interviews with existing members of
Multidisciplinary team (MDT).
A total of 16 healthcare professionals were interviewed. The interview
were recorded with Audi-tape & transcribed. A thematic analysis was
performed using descriptive and inferential statistics.This study was
approved by the ethical committee of Warwick University. Ethical
approval was also obtained from the local Hospital ethical committee
prior to conducting the study. A thematic analysis was performed with
NVIVO software. Data was also analyzed manually in order to facili-
tate immersion in the subject matter.

Results: The provision of an IPT service in a local capacity, the major-
ity of interviewees responded favorably to the provision of such a ser-
vice as long as appropriate resources and staffing were made available.
The main barriers identified by staff were staff resourcing and financial
resourcing. This is not a surprising finding, as lack of resources tends
to be an issue for all healthcare service areas at the current time. How-
ever, the enthusiasm of staff to provide the service was very apparent,
rather than an absolute rejection of the idea on an assumption that the
necessary resources would not be made available.
Conclusion: This research work shows staff ability to recognize the
needs of the local population and be motivated to service them as
best as possible. IPT service was felt to be feasible in a district hospital
pending availability of adequate training and resources, most notably
the presence of a Consultant Pediatric Endocrinologist.

P125
Evaluation of Freestyle Libra use in a UK district
general hospital
C. Mathews1, J. Buck1

1Ipswich Hospital, Ipswich, United Kingdom

Introduction: The Freestyle Libra obtained a European CE Mark for
the use in children in Feb 2016. The Libra was not available through
the NHS. Despite this, we noted increasing numbers of patients
within our medium sized, UK, district general pediatric diabetes clinic
choosing to self-fund the Libra. Through Abbot, each patient had the
option of 1 free sensor for a trial of the Libra. We requested patients
taking up this offer attended a Libra initiation teaching session and
followed up the progress of children who chose to attend.
Objectives: To monitor the effectiveness of Freestyle Libra use in
terms of glycaemic control and the impact on our local diabetes
service.
Methods: Patients wishing to trial the Libra attended a ½ day educa-
tion session. They had a 2 week trial of the Libra and a proportion
opted to continue its use. We compared HbA1c and input from the
diabetes service after 6 months, between those who continued on the
Libra and those who had the 2 week trial.
The HbA1c results were compared using a two tailed Mann-Whitney
U Test.
Results: 47 patients attended the initial education session. 12 were
lost to follow up. 8 continued to use the Libra for 6 months and
27 stopped after 2 week trial.
The average change in HbA1c for the 6 month Libra group was -7mg/
dL, compared to +1.5mg/dL in the 2 week group (p 0.012).
There were no significant difference in input from the diabetes team
between the 2 groups.
Conclusions: In our clinic population the use of self-funded freestyle
Libra devices improved HbA1c, compared to not using the Libra. The
use of the Libra did not require additional resources from the diabetes
team. Due to the financial burden of continuing with the Libra, the
continuing group may have very specific characteristics and the
results may not be generalizable to a wider population. However, they
do demonstrate what improvements are possible with Libra use in the
correct population.

P126
Incidence of technical errors while using Flash
glucose monitoring (FGM) system in a single
practice in India
B.K. Bhakhri1, A. Virmani2

1Superspecialty Ped Hospital PG Teaching Institute, Sector 30 Noida,
Gautam Budh Nagar, India, 2Max Super-Specialty Hospital, Pentamed, SL
Jain Hospitals, New Delhi, India
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Introduction: Continuous usage of FGM (Abbott Freestyle Libre sen-
sors) has improved diabetes control and quality of life. Lower cost &
longer sensor duration means access by more & younger patients. In
India, Libre Pro has been available for over 5y; we advocate it for rou-
tine glucose monitoring by as many willing and affording Type 1 diabe-
tes (T1D) patients possible, but some confusing/ alarming events,
indicating technical errors in device operation, are seen. These
included brief (few min) breaks in glucose tracing (with normal sensor
function subsequently), and episodes of prolonged hypoglycemia
('long hypos'). We looked at the incidence of these 2 events.
Methods: T1Ds are advised to bring sensors for routine clinic visits; if
they did, FGM records were downloaded. All records available of
35 unselected T1Ds (3.3-32y) were analyzed. Usage was recorded as
patient-days. Flat glucose tracings < 40mg/dl for >2h (without recov-
ery) were considered long hypos. Data of symptoms or glucometer
checks for each such tracing was not available, but we assumed that
such tracings for > 2h are possibly artifactual. Number of breaks in
tracings and long hypos were counted, and also number of premature
end of recording (< 14d).
Results: In 3395 usage-days in 217 records, there were 177 events
of breaks in tracings, ie 1 per 19.2 usage-days. 3 patients contributed
> half of total episodes, with no identifiable reason. There were
862 long hypos: 1/3.9 usage-days (range 1/0.9-47); these decreased
the sensor A1C assessments, likely spuriously. 59 records (27.2%)
ended prematurely (2-13 days). No effect of age, gender, and season
was apparent.
Conclusions: Technical errors can occur in FGM. Patients can be reas-
sured to ignore brief tracing breaks, advised to confirm all low glucose
sensor readings with glucometer checks, and warned of premature
end of function. The wide variability of incidence of these events sug-
gests possible user related factors, which are presently not identified.

P127
Diabetes technology in Siberia
I. Osokina1

1Institute for Medical Studies of the North FRC SB Russian Academy of
Science, Endocrinology, Krasnoyarsk, Russian Federation

Objectives: Continuous subcutaneous infusion of insulin with insulin
pumps and continuous glucose monitoring (CGM) by sensors repre-
sent technologies designed to assist patients with T1D in safely reach-
ing glycaemic goals.
Methods: In Krasnoyarsk region of Siberia 54.3% children with T1D
receive continuous subcutaneous insulin infusion (CSII). 14.6% pediat-
ric T1D patients use real-time continuous glucose monitoring (RT-
CGM). Patients eligible for the study were with T1D, aged 5-18 years,
who had received CSII and had HbA1c of 7.4-9.5%. The mean level
HbA1c was 7.6%.
Results: The baseline mean HbA1c had decreased to 7.6% in the
pump therapy group, compared with 8.9% in the multiple daily injec-
tion (MDI) group. An increased frequency of sensor use was associated
with a greater reduction in HbA1c. The proportion of patients who
reached the glycated hemoglobin target was greater in the pump ther-
apy group than in the MDI group. The rate of severe hypoglycemia in
the pump therapy group was significantly low that in the MDI group.
Conclusion: In children with T1D, sensor-augmented pump therapy
resulted in significant improvement in HbA1c levels compared with MDI
insulin therapy. A significantly greater proportion of children in the
pump therapy group than in the MDI group reached the target glycated
hemoglobin level, without increasing of severe hypoglycemic events.

P128
Use of intermittent continuous glucose monitoring
system (CGMS) in South Indian children and
adolescents
S. Bhavan1, P. Sugapriya1, H. Prasad K1, S. Thangavelu1

1Dr Mehta Hospital, Paediatrics, Chennai, India

Background: A recent consensus guideline by European Society of
pediatric Endocrinology and International Society of Pediatric and
Adolescent Diabetes has revolutionized the use of CGMS pediatric
setting. There is lack of Indian data in this regard.
Aim of the Study: To describe our experience in the use of CGMS in
the diabetic clinic.
Methodology: Retrospective review of case records of all children and
adolescents who underwent intermittent CGMS from January 2013
to December 2017.
Results: During the study period, 10 (out of 190 children registered
in the diabetic clinic) children underwent intermittent CGMS. Mean
age was 8.4 � 2.3 years; M:F = 2:6 The indication for CGMS testing
was brittle type 1 diabetes mellitus, suspected hyperglycemia in obese
adolescents, MODY 3 for initiation of oral hypoglyeia agents and sec-
ondary diabetes for initiation of insulin therapy.
Based on the CGMS report: one child the cause for nocturnal hypogly-
cemia was recognized as high basal dose and appropriate dose adjust-
ment was done; one child the cause for hyperglycemia was recognized
and the insulin carbohydrate ratio for bolus injections were modified.
None developed any local reaction at sensor sites. There was near
perfect correlation with the glucose recordings by glucometer.
Conclusion: CGMS is a useful tool in the management of diabetes
mellitus.

P129
Comparison of glycemic control and treatment
satisfaction among CSII and MDI (basal-bolus
therapy) in Indian pediatric population
I. Kochar1, A. Sethi1, S. Ramachandran1

1Indraprastha Apollo Hospital, Pediatric Endocrinology, Delhi, India

Objective: To evaluate whether continuous subcutaneous insulin
infusion (CSII) may have any advantage over multiple daily injections
(MDI) on glycemic control and treatment satisfaction in pediatric
patients with Type 1 diabetes.
Material and Methods: It is an open-label, Retrospective study where
data was collected from Pediatric and adolescent endocrine clinic at
tertiary center from past 2 years. The study population consisted of
48 patients on CSII who were on CSII for more than 12 months; and
age and glycemic control (HbA1C) matched 72 patients taken from
MDI Group. Glycemic controls were evaluated in all patients at base-
line and after 12 months. And both groups were given a treatment
satisfaction questionnaire (PedsQL diabetes module 3.2) and results
were compared and evaluated.
Results: After 12 months, a similar decrease in HbA1C was observed
in both groups. Blood glucose standard deviation, and overall hypogly-
cemia were significantly reduced in CSII group. Overall score
increased in CSII and decreased in MDI, while perceived hyperglyce-
mia and hypoglycemia decreased in CSII compared with MDI. Treat-
ment satisfaction scores were significantly better in CSII group.
Conclusion: Among Type 1 diabetic pediatric patients, CSII showed a
similar efficacy in reducing HbA1c compared with MDI, with less
hypoglycemia and glycemic excursions, and was better in improving
overall treatment satisfaction and the rate of perceived hyperglycemia
and hypoglycemia.

P130
Apdp pre-start program to continuous
subcutaneous insulin infusion (CSII)
M. Dingle1, M.-J. Afonso1, S. Castro1, R. Coelho1, D. Matos1,
A. Lopes-Pereira1, L. Serrabulho2, J.-F. Raposo3

1APDP - Diabetes Portugal, Pediatric Department, Lisbon, Portugal,
2APDP - Diabetes Portugal, Nursing Department, Lisbon, Portugal, 3APDP
- Diabetes Portugal, Clinical Direction, Lisbon, Portugal

Objectives: CSII has been shown to be the safest, most flexible and
accurate method of insulin administration for pediatric ages, allowing
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reduction of needle phobia and severe hypoglycemia, improving qual-
ity of life. A structured and personalized education of children, young
people and their families contributes to an optimized CSII treatment
and prevent diabetes complications. APDP is an outpatient clinic with
CSII since 2008, the Pre-Start program is applied since 2015 to
empower youth and their families and optimized treatment. The aim
of this work is to evaluate the impact of a structured CSII training pro-
gram on patient satisfaction and metabolic control.
Methods: Pre-start program, consist of 3 weeks of intensive glycemic
control, 3 group sessions (total duration 12 h), addressed to patients
and caregivers. These sessions are facilitated by a nurse and a nutri-
tionist and include theoretical and practical concepts to apply in this
treatment and guidance about nutrition therapy including advanced
carbohydrate counting. Patients' evaluation and satisfaction was
assessed by a questionnaire. A1C was evaluated at the beginning of
the program, before starting insulin pump treatment, at 6 and
12 months of CSII treatment. 60 participants (18 children until
18 years of age and 42 caregivers) were included in 7 sessions.
Results: Participants evaluated this program as very important (98%)
and were very satisfied (95%). During this 3 week pre-start program
A1C decreased 0.2% and after 1 year the total decrease was 0.6%.
25% of the initial group had A1c < 7.5%, while 56% and 50% achieved
this goal at 6 and 12 months
Conclusions: This program showed excellent results on patient satis-
faction and they have highlighted the importance of diabetes skills
acquirement. Empowering people for their CSII treatment with this
training program can optimize a better development of diabetes skills
and contribute to metabolic control improvement and maintenance.

P131
Are four times daily injections of insulin using a
smart blood glucose meter as effective as insulin
pumptherapy in pediatric patients with diabetes?
J. Nagelhout1, T. Snel2, R. Nuboer1

1Meander Medisch Centrum, Kinderdiabetesteam/Center of Pediatric
Diabetes Care, Amersfoort, Netherlands, 2Roche Diabetes Care
Nederland BV, Medical Affairs, Almere, Netherlands

Introduction: In the Netherlands the healthcare cost are increasing
and cost efficiency decisions about effective use of advanced and
generally more expensive devices is increasingly needed. Therefore,
the question arises whether four times daily injections in combination
smart glucose meter (meter with bolus advice function similar to the
boluswizard) is as effective as insulin pump therapy in pediatric
patients with diabetes in the clinical practice.
Objective: The objective of this study was to evaluate whether
patients on a four times daily regime with a smart glucose meter have
a comparable HbA1c compared with insulin pump users.
Methods: Single center retrospective observational cross-sectional
database analysis.
Results: 175 patients in the clinic were evaluated of which 48% used
an insulin pump, 42% used a smart meter and (9%) used a basic blood
glucose meter. Initial results show that the average HbA1c of patients
on an insulin pump was 65.8 mmol/mol (SD = 10.0). The HbA1c of
patients on MDI and a smart meter the average HbA1c was also
65.8 mmol/mol (SD = 14.8). Considering a 5 mmol/mol difference in
HbA1c as clinically relevant it is shown with a two one-sided test pro-
cedure that the groups are indeed equal (p < 0.01). Further analysis
will be performed to control for potential confounders.
Conclusion: This database study has shown that with 4 daily injec-
tions of insulin with a smart meter can achieve equal results compared
to pump therapies.
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Epidemiology of type 1 diabetes in children and
adolescents in Ireland: a retrospective cross-
sectional study using national pharmacy claims data
K.A. Gajewska1, R. Biesma1, S. Sreenan2,3, K.E. Bennett4

1Royal College of Surgeons in Ireland, Epidemiology and Public Health,
Dublin, Ireland, 2Royal College of Surgeons in Ireland, 3U Diabetes,
Dublin, Ireland, 3Connolly Hospital, Blanchardstown, Diabetes and
Endocrinology, Dublin, Ireland, 4Royal College of Surgeons in Ireland,
Division of Population Health Sciences, Dublin, Ireland

Background: There were approximately 2700 children and adoles-
cents with type 1 diabetes (T1D) attending Irish clinics in 2012, as per
the National Audit from 20131. The incidence of T1D in 0-14 year
olds (as per Irish Childhood Diabetes National Register) was 27.2
(95% CI 23.9-30.7) per 100,000 children/year in 20081.
Objectives: The aim of this study is to determine the prevalence and
incidence of T1D in the pediatric population in 2016 in Ireland using
national pharmacy claims data.
Methods: The Irish Health Service Executive Primary Care Reim-
bursement Services (HSE-PCRS) pharmacy claims database, which
includes all community-dispensed medicines for diabetes, was ana-
lyzed. Children and adolescents (younger than 18 years of age) were
assumed to have T1D if they had received a co-prescription of insulin
and glucose strips in the analyzed year. Patients who had been using
oral hypoglycemic agents for at least 12 months before commencing
insulin were excluded. The incidence was estimated based on the first
claim for insulin in 2016. The data were stratified by age and geo-
graphical region and rates were calculated using the Irish census data
for 20162.
Results: 2617 children and adolescents under 18 years met the cri-
teria for prevalent case of T1D. 0.22% (95% CI 0.21-0.23) of the Irish
population aged < 18 years had T1D in 2016. The incidence rate for
children and adolescents aged 0-14 was 34.37 per 100,000 popula-
tion per year (95% CI 30.75 - 38.00) in the same year.
Conclusions: The prevalence and incidence of T1D in pediatric popu-
lation determined in this study are similar to estimates from previous
years in Ireland. National pharmacy claims data may be a useful source
for epidemiological estimates of T1D in a country where a national
registry is lacking.

References
1) Health Service Executive. 2015. Model of Care for All Children and
Young People with Type 1 Diabetes.
2) Central Statistics Office. 2016

P133
Worldwide differences in childhood diabetes: the
SWEET centers
D. Hasnani1, S. Lanzinger2, G.T. Alonso3, F. Raposo4, S. Amed5,
D. Foskett6, K.J. Hyun7, E. Richmond8, I. Arslanoglu9, M. Scharf10

1Diacare-Diabetes and Hormone Clinic, Diabetology, Ahmedabad, India,
2University of Ulm, Ulm, Germany, 3Barbara Davis Center for Diabetes,
Denver, United States, 4Diabéticos de Portugal, Lisbon, Portugal, 5B.C
Children's Hospital, Vancouver, Canada, 6Insulin Pump Angels, Gold
Coast, Australia, 7Seoul National University Bundang Hospital, Seoul, ,
Republic of Korea, 8National Children's Hospital, San Jose, Costa Rica,
9Duzce University, Ducze, Turkey, 10Médico Unimed Laboratório,
Curitiba, Brazil

Objective: To provide a global picture of pediatric diabetes among
centers participating in the SWEET initiative. We analyzed the diabe-
tes type, gender, age of diabetes onset, age during the most recent
treatment year, and center size.

Method: The regions studied were Europe(EU), Asia/Middle East/
Africa(A/ME/AF), Australia/New Zealand (Aus/NZ), North
America(NA) and South America(SA). We included patients 0-21 years
with data from 2015-2017, with analysis of most recent documented
year of treatment. Descriptive analysis was conducted with continu-
ous variables represented as median, lower (Q1) and upper quartile
(Q3) and binary variables as percentages. Unadjusted comparisons
were conducted using Kruskal-Wallis test for continuous outcomes
and Chi-squared test for binary outcomes.
Result: The total patients were 35,470. 32,607(92%) had T1D, 753
(2.1%) T2D, 890(2.5%) pre-diabetic, 1220 (3.4%) had other types of
diabetes. The proportion of non-T1D in EU were 9.0%, 3.2% in
A/ME/AF, 7.6% in Aus/NZ, 6.9% in NA and 14.5% in SA (p< 0.001).
The median number of patients per center documented in 2017 was
309 (IQR 205-550) for EU, 127 (36-240) for A/ME/AF, 326 (120-793)
in Aus/NZ, 816 (287-1075) in NA, 283 (27-324) in SA (p = 0.001).
The percentage of patients per center 18-21 years were 15.0 in EU,
19.2 in A/ME/Af, 7.8 in Aus/NZ, 18.9 in NA, and 5.8 in SA.
Differences between the regions were observed regarding the propor-
tion of males affected with diabetes (51.1% in EU, 50.5% in A/ME/
AF, 51.6% in AUS/NZ, 52.6% in NA, 45.7% in SA, (p = 0.002)).
Age at diabetes onset was 7.8 years (4.3-11.2) in EU, 8.8 years
(5.0-12.3) in A/ME/AF, 7.7years (4.3-11.0) in Aus/NZ, 8.4 years
(4.9-11.7) in NA, and 8.5years (5.3-10.9) in SA (p< 0.001).
Conclusion: We report relevant differences in the demographics of
diabetes types, gender, age at onset, and current age for SWEET cen-
ters from different regions. These have to be taken into consideration
for the future regional audit process.

P134
Comparison of the incidence of diabetes in U.S.
and Indian youth: an international harmonization of
youth diabetes registries
E.T. Jensen1, D.A. Dabelea2, P.A. Praveen3, A. Anandakumar4,
C.W. Hockett2, S.P. Isom5, T.C. Ong6, V. Mohan4, R.B. D'Agostino,
Jr.5, M.G. Kahn6, R.F. Hamman2, N. Tandon3, E.J. Mayer-Davis7

1Wake Forest University School of Medicine, Epidemiology and
Prevention, Winston-Salem, United States, 2Colorado School of Public
Health, University of Colorado Denver, Department of Epidemiology,
Aurora, United States, 3All India Institute of Medical Sciences,
Department of Endocrinology and Metabolism, New Delhi, India, 4Madras
Diabetes Research Foundation and Dr. Mohan's Diabetes Specialties
Centre, Chennai, India, 5Wake Forest University School of Medicine,
Biostatistical Sciences, Winston-Salem, United States, 6University of
Colorado Denver, Department of Pediatrics, Aurora, United States,
7University of North Carolina at Chapel Hill, Chapel Hill, United States

Introduction: Comparisons of diabetes incidence across populations
offers context for understanding the relative burden of disease and
insight into the pathogenesis of diabetes.
Objectives: We sought to compare the incidence of type 1 (T1D) and
2 (T2D) diabetes in youth within diabetes registries in the U.S. and
India.
Methods: We harmonized data elements from the population-based
SEARCH for Diabetes in Youth registry (SEARCH) in the U.S. and the
healthcare-based Registry of People with Diabetes with Youth Age at
Onset in India to the Observational Medical Outcomes Partnership
(OMOP) Common Data Model. Data were from youth with incident
diabetes age < 20 at diagnosis between 2006 and 2012. Denomina-
tors were from census data corresponding to the case ascertainment
areas. We compared diabetes incidence across registries by type and
within age and sex categories using a 2-sided, skew-corrected
inverted score test.
Results: The incidence of T1D and T2D was significantly higher in
SEARCH as compared to YDR (Table). Age at peak incidence of T1D
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was similar across registries, whereas T2D incidence was higher at an
earlier age in SEARCH. Sex and age differences existed, with a higher
rate of T2D among females in SEARCH (7.5/100,000, females vs
4.4/100,000 males) as compared to YDR (0.5/100,000, females vs
0.4/100,000, males) (Table).
Conclusions: Comparison of India and U.S.-based youth-onset diabe-
tes registries indicated that the incidence of T1D and T2D was signifi-
cantly different. Examination of the distribution of risk factors for
T2D is needed to elucidate whether the differences observed repre-
sent under ascertainment of cases or differences in distribution of risk
factors.

P135
Trajectories of metabolic control and their
determinants among youth with type 1 diabetes
A. Van Hulst1, L. Geoffroy2, J. Deladoey2,3, V. Ribault3, H.-H.
Nguyen3, L. Kakinami4, M. Henderson2,3, CHU Sainte-Justine
Diabetes Team
1McGill University, Ingram School of Nursing, Montreal, Canada,
2Université de Montréal, Department of Pediatrics, Montreal, Canada,
3CHU Sainte-Justine Research Center, Montreal, Canada, 4Concordia
University, Department of Mathematics and Statistics, Montreal, Canada

Objectives: To identify distinct longitudinal patterns of metabolic
control based on HbA1c levels among youth with type 1 diabetes, and
identify sociodemographic determinants of these patterns.
Methods: Medical records of 294 youth aged 14-18 years with a
duration of diabetes >1 year and actively followed in a tertiary pediat-
ric hospital diabetes clinic were reviewed. HbA1c levels, age, sex and
ethnic background (Caucasian vs other) were retrieved. Weight and
height at the first clinic follow-up were transformed to body mass
index z-scores (zBMI) using WHO reference curves. Area-level aver-
age household income was determined with 2016 census data for dis-
semination areas. Groups of youth with similar patterns of HbA1c
levels were identified with latent group based modeling, and described
(Chi-2 and ANOVA).
Results: Youth had a mean (SD) of 22.8 (11.9) clinic visits, age at diag-
nosis was 9.3 (4.2) years, and duration of diabetes was 6.9 (4.1) years.
Average HbA1c was 8.4% (1.2). Three groups with distinct patterns of
HbA1c levels were identified. Group 1: decreasing HbA1c levels over
time (46% of the sample), Group 2: moderately increasing HbA1c
levels over time (42% of the sample), and Group 3: higher initial levels
of HbA1c that further increased over time (11% of the sample). Com-
pared to other groups, youth in the decreasing HbA1c group were
more likely to have a shorter duration of type 1 diabetes (5.6 vs
7.9 years, p< 0.001) and to be older at diagnosis (10.4 vs 8.0 years, p<
0.001). Group membership did not differ by sex, ethnicity or baseline
zBMI. While area-level income decreased progressively from Group
1 to Group 3, differences were not statistically significant.

Conclusions: Distinct trajectories in metabolic control are identifiable
among youth with type 1 diabetes. Youth diagnosed at an earlier age
or with longer duration of diabetes may be more at risk of experienc-
ing poor metabolic control over time.

P136
Effects of child´s age at onset of T1D on body
growth and final height. Longitudinal study
A. Zennaki1, M. Naceur1, A. Aoui1, C. Latroch1, M. Gharnouti1,
G. Boudraa1, K. Bouziane-Nedjadi1, M. Touhami1

1University Hospital of Oran, Pediatrics, Oran, Algeria

One-third of children under 15 years old with T1D started before the
age of 5, in the same time the incidence of T1D increased dramatically
since the early 2000s. The purpose of this study was to see the
effects of early T1D on stature growth.
Methods: Longitudinal retrospective study of children with T1D who
have completed their growth. The measurements were systematically
done at all the quarterly control visits and reported on the Sempé and
Pédron curves. The heights are taken for the study on the anniversary
dates with a precision of the order of half a centimeter. The final
height of siblings aged 18 and over was measured.
Results: 264 boys and 220 girls were studied, of whom 38 and
33, respectively, had started their T1D before the age of five. There
are no differences in the final height of patients with T1D in our
recruitment, girls or boys, with family controls and the subjects of
Sempé and Pédron. Thus, for boys, we note 173.91, 172.94 and
174.5 cm respectively for patients, family controls and subjects of
Sempé and Pédron. There is almost no pubertal peak in girls, this peak
is very blunt in boys, preceded by a rate of growth constantly higher
than that of controls. The comparison of the final height of patients
with T1D shows a deficit in subjects who started T1D before the age
of 4, significant in boys.
Conclusions: This study shows comparable final heights to controls
and the loss of the pubertal peak in our recruitment of children with
T1D. The final height deficit in patients with very early-onset of T1D
must encourage the achievement of the best glycemic control and
body weight control over the long time to be covered before the end
of growth. Therapeutic and nutritional education, insulin adjustments,
or even the wider use of the pump, are appropriate.
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HbA1c trajectories in 15,897 youth with T1D - an
international comparison from Australia, Germany/
Austria and USA
H. Phelan1,2, A. Schwandt3,4, M. Clements5, K.C. Donaghue6,
C. Schroder7, N. Foster8, J.J. Couper9, U. Lück10, K.M. Miller8,
M.E. Craig2,6, N. Prinz3,4, D. Maahs11, ADDN Study Group, T1D
Exchange and DPV
1The John Hunter Children's Hospital, Newcastle, Australia, 2University of
Sydney, Sydney, Australia, 3Insitute of Epidemiology and Medical Biometry,
ZIBMT, University of Ulm, Ulm, Germany, 4German Center for Diabetes
Research (DZD), Munich-Neuherberg, Germany, 5Childen's Mercy Hospital,
Kansas City, United States, 6Children's Hospital Westmead, Institute of
Endocrinology, Sydney, Australia, 7University of Greifswald, Department of
Pediatrics, Greifswald, Germany, 8Jaeb Center for Health Research, Tampa,
United States, 9Women's and Children's Hospital, and University of
Adelaide, Adelaide, Australia, 10Medical Centre, University St. Pölten,
St. Pölten, Austria, 11Stanford University, Stanford, United States

Objectives: Adolescence can present barriers to achieving glycemic
targets; however, not all youth experience a deterioration in glycemic
control during puberty. We aimed to group youth with T1D by their
glycemic trajectories and assess international differences.
Methods: The analysis included 15,897 youth from the Australasian
Diabetes Data Network (NADDN = 1132, 45% female), German/Aus-
trian Diabetes Prospective Follow-up (NDPV = 8929, 48% female), and
US T1D Exchange registry (NT1DX = 5836, 49% female) with duration
≥ 2yr and ≥ 5 aggregated HbA1c measures by year of age between
8-18 years. Latent class growth modeling identified subgroups follow-
ing a similar trajectory for HbA1c.
Results: Five trajectories were present in all cohorts. Among the
3 registries a similar proportion were classified into each trajectory
group. The majority of patients followed a stable trajectory from
either a low, intermediate or high HbA1c, while approximately 17%
showed a deterioration in glycemic control at early adolescence from
either an intermediate or high HbA1c at baseline. Differences in
minority status were found across trajectories in both the DPV and
T1DX cohorts (p≤0.001) with the proportion of patients from an eth-
nic minority lowest in the low stable trajectory groups.
Conclusions: Across 3 registries, similar groupings by HbA1c trajec-
tory were observed. The majority of patients have suboptimal glycae-
mic control which remains stable over time or further deteriorates
from early adolescence.

[Trajectories of HbA1c among youths with T1D in ADDN (A), DPV
(B) and T1DX (C).]

P138
Islet autoantibody change after T1D onset is
associated with adiposity
A.R. Wadekar1, I.M. Libman1, V.C. Arena1, M. Pietropaolo2,
D.J. Becker1

1University of Pittsburgh, Pittsburgh, United States, 2Baylor University,
Houston, United States

Objective: To determine the stability of individual islet antibodies
(Ab) over 2 years from clinical T1D onset and the relationships with
adiposity.
Methods: T1D patients diagnosed between 12/2004 and 6/2008
with assays of 4 Ab (GADA, IA-2A, ICA, ZNT8) at both onset and

2-year follow-up were included (n = 141): age 9.5 � 4 (1.2-18.9) years,
96% white, 59% male. Measures of Ab, age, height, weight, waist cir-
cumference, leptin and adiponectin, were collected within a 3-month
post onset window. BMI percentile, waist/height and leptin/adiponec-
tin ratios were calculated.
Results: At least 80% (n = 112) of T1D subjects had no change in
their individual Ab status at 2 years. The commonest transitions
occurred in GADA with a 26:2 (loss: gain ratio) (p< 0.001) followed by
ICA 13:2 (p = 0.007); IA2 10:0 (p = 0.002); ZNT8 6:2 (p > 0.2). Of the
5 subjects whom transitioned to positive, 2 gained GADA, 1 ICA,
1 ZNT8, and 1 both ICA and ZNT8. Subjects who lost GADA were
2.5 years younger than those with persistently positive GADA results
(P< 0.0001). Compared to those with no change, patients who lost
GADA had a higher BMI (p = 0.04). Those that lost ICA had a higher
waist/height ratio (p = 0.05) and leptin (p = 0.005).
Conclusions: Ab status was remarkably stable over 2 years in the
majority of subjects. Any change was characterized by Ab loss, most
often GADA. Those who lost GADA showed a significantly higher
BMI, compared to those with no change. Loss of ICA was associated
with more central adiposity with a significantly higher waist/height
ratio & leptin levels. Although, we had hypothesized that obese sub-
jects would gain Ab after diagnosis, the opposite was suggested by
the higher markers of obesity in those who lost Ab. This finding needs
to be further investigated, for a better insight during monitoring of
obese T1D patients. ZNT8 showed more stability than the other more
established Abs making it a useful clinical marker when present.

P139
Intergenerational effects of hyperglycaemia in
pregnancy: the PANDORA Wave 1 study
A. Titmuss1, F. Barzi1, A. Brown2,3, C. Connors4, J. Boyle1,5, E. Moore6,
D. Longmore1, K. O'Dea3, J. Oats7, H.D. McIntyre8, P. Zimmet5,
J. Shaw9, M.E. Craig10, L. Maple-Brown1

1Menzies School of Health Research, Darwin, Australia, 2South Australian
Health and Medical Research Institute, Adelaide, Australia, 3University of
South Australia, Adelaide, Australia, 4NT Department of Health, Darwin,
Australia, 5Monash University, Melbourne, Australia, 6Aboriginal Medical
Services Alliance NT, Darwin, Australia, 7Melbourne School of Population
and Global Health, Melbourne, Australia, 8Mater Medical Research
Institute, Brisbane, Australia, 9Baker IDI Heart and Diabetes Institute,
Melbourne, Australia, 10University of New South Wales, Sydney, Australia

Background: Type 2 diabetes (T2D) prevalence is up to 10 times
higher in Aboriginal than non-Aboriginal Australian pregnant women,
and 20 times higher in children. The PANDORA study is a longitudinal
birth cohort (n = 1225) recruited from a hyperglycaemia in pregnancy
(HIP) register.
Objectives: The study explores the impact of HIP on growth of
offspring.
Methods: We assessed anthropometry of 18-60 month old children
of mothers with HIP (46 T2D, 177 GDM) compared to those without
HIP (n = 52), and by ethnicity (156 Aboriginal, 112 Europid).
Results: Aboriginal and Europid children were similar in age at follow
up (33.1 vs 34.0 months, p = 0.37), gender (52.6% vs 52.1% male, p =
0.94) and birthweight Z score for gestational age (0.3 vs 0.2, p = 0.48).
However, Aboriginal mothers delivered earlier (38.1 vs 39.1 weeks, p
< 0.01) and, of all mothers with HIP, were more likely to have T2D
(33 % T2D, 67% GDM vs 1% T2D, 99% GDM, p < 0.01), BMI similar
(29.4 vs 28.2 kg/m2, p = 0.20).
Child weight, height and BMI Z scores, and subscapular and suprailiac
skinfolds were significantly lower in Aboriginal vs Europid children, all
p < 0.01. Among Aboriginal mothers, T2D was associated with lower
child height Z score (T2D -1.3 vs GDM -0.8 vs no HIP -0.8), and
greater waist (51.0 vs 49.8 vs 47.7 cm) and mid-upper arm (16.2 vs
16.0 vs 15.6cm) circumferences (all p < 0.01), but not with skinfold
thickness.
Using multivariable regression, child birthweight Z score was associ-
ated with greater height z-score (0.22, p < 0.01), and arm (0.36, p <
0.01) and waist circumferences (0.99, p < 0.01). Aboriginality was
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associated with lower height (-0.78, p < 0.01) and arm circumference
(-0.96, p < 0.01). Maternal glycaemic status was not significant.
Conclusions: Postnatal growth of Aboriginal children may reflect
ongoing health challenges and influence future adverse outcomes.
Further work will assess adiposity, growth trajectories and other
potential contributions to early onset cardiometabolic risk.

P140
Improved characterization of patients with
autoimmune polyglandular syndrome type 1 (APS-1)
or immunodysregulation polyendocrinopathy
enteropathy X-linked (IPEX) syndrome by
standardized multicenter patient registries: Data
from the German/Austrian DPV Registry
G.J. de Sousa1,2, N. Prinz3,4, K. Warncke5, D. Dunstheimer6,
J. Seufert7, C. Freiberg8, A. Veigel9, M. Schebek10, S. Schmid11,
B. Rami-Merhar12, S. Müther13, R. Bachran14, R. Holl3,4, for the
German/Austrian DPV Registry
1Klinikum Dortmund, Dortmund, Germany, 2University of Witten/
Herdecke, Witten, Germany, 3Institute of Epidemiology and Medical
Biometry, Central Institute for Biomedical Technology, University of Ulm,
Ulm, Germany, 4German Center for Diabetes Research (DZD), Munich-
Neuherberg, Germany, 5Children's Hospital München Schwabing and
Hospital rechts der Isar, Technical University Munich, Munich, Germany,
6Children's Hospital Augsburg, Augsburg, Germany, 7University of
Freiburg, Department of Internal Medicine, Freiburg, Germany,
8Children's Hospital, University of Göttingen, Göttingen, Germany,
9Children's Hospital Karlsruhe, Karlsruhe, Germany, 10Children's Hospital
Kassel, Kassel, Germany, 11University of Lübeck, Department of Internal
Medicine, Lübeck, Germany, 12Medical University Vienna, Department of
Pediatrics, Vienna, Austria, 13DRK Children's Hospital Berlin Westend,
Berlin, Germany, 14St. Clemens Children's Hospital Oberhausen Sterkrade,
Oberhausen, Germany

Objectives: The immunodysregulation polyendocrinopathy enteropa-
thy X-linked syndrome (IPEX) and the autoimmune polyglandular syn-
drome type 1 (APS-1) are rare diseases associated with diabetes
mellitus. The aim of this study was to better characterize the clinical
phenotypes of these rare types of diabetes by means of multicenter
data documentation in a series of patients.
Methods: The standardized diabetes patient follow-up registry DPV
currently comprises data on 499,325 patients with diabetes from

464 centers in Germany, Austria, Switzerland, and Luxembourg. The
database was searched for the additional lifetime diagnosis of APS-1
or IPEX. Demographic data, glycemic control, insulin dose and treat-
ment regimen were analyzed. For the present study, data from the last
documented visit were considered. Statistics were carried out with
SAS 9.4.
Results: Among 118,952 patients with type-1 diabetes, we found
5 patients with APS-1. Among 12,996 patients with type-3 diabetes,
6 patients with IPEX and 2 patients with IPEX-like-syndrome were
found. The patient characteristics are shown in table 1.

Patients with
APS-1 (n = 5)

Patients with IPEX
and IPEX-like-
syndrome (n = 8)

Age at analysis [years] 25.60 (17.20-25.85) 10.90 (5.10-15.80)

Age at diabetes onset [years] 3.30 (2.40-12.50) 0.40 (0.10-1.50)

Currently< 18 years 40% 100%

Male patients 80% 75%

Duration of diabetes [years] 11.20 (8.40-23.20) 9.50 (3.23-15.60)

Insulin dose [units/kg] 0.95 (0.53-1.06) 0.90 (0.64-1.15)

HbA1c [%] 8.20 (6.91-9.16) 7.70 (6.57-9.12)

HbA1c [mmol/mol] 66.12 (52.02-76.61) 60.66 (48.31-76.18)

Pump use 25% 100%

[Table 1: Characteristics of patients with APS 1 or IPEX as median with
quartiles or proportion]

IPEX primarily affects boys. Interestingly, we found 2 affected girls
with IPEX in DPV. All patients with IPEX developed insulin-dependent
diabetes in early infancy. Probably due to this fact, all patients with
IPEX were treated with insulin pumps. In the literature, the male-
female ratio in APS-1 is 3:4, i.e. females are more often affected. In
our analysis, we found a male-female ratio of 4:1, perhaps explained
by the fact that APS-1 is often undetected in children. Onset of diabe-
tes in APS-1 is described as very variable. All our patients developed
insulin-dependent diabetes in childhood.
Conclusion: A standardized multicenter patient registry can provide a
unique basis to better characterize clinical phenotypes of rare disor-
ders in individual centers which could help to improve understanding
of the diseases and their treatment.
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Prevalence and the factors associated with diabetes
mellitus in young adults in rural Telangana
M.K. Mummadi1

1Apollo Institute of Medical Sciences and Research, Community Medicine,
Hyderabad, India

Introduction: The high magnitude of non-communicable diseases
(NCD) demands urgent attention. According to World Health Organi-
zation (WHO), NCDs will be responsible for a significantly increased
total number of deaths in the next decade. NCDs deaths are projected
to increase by 15% globally between 2010 and 2020.
Hence present study to know the prevalence and associated risk fac-
tors of diabetes mellitus in young adults by using Indian Diabetes Risk
Score (IDRS) in Rural Telangana.
Methods: A cross-sectional study in 1200 Young Adults (18 to
40 years) were recruited in the study. In Rural Telangana,10 villages
and 3 hamlets, under shamirpet mandal, Ranga Reddy district were
randomly selected. For good representation of the study, It was
decided to consider all 10 villages and 3 hamlets for collecting Sample.
Results: Screening them byIDRS has brought out that, 92 (7.7%) at
High Risk for Diabetes, 608 (50.6%) at Moderate Risk for Diabetes
and 500 (41.7%) at Low Risk for Diabetes. Thereby giving the preva-
lence of High risk subjects for development of Diabetes based on
IDRS i.e. 92/1200 is 7.67 %.
These 92 high risk subjects identified by application of IDRS were
subjected to Fasting Blood Sugar (FBS) estimation, 63 of 92 high risk
subjects were found diabetes. Thus prevalence of Diabetes in identi-
fied high risk subjects was identified as 63/92 i.e. 68.47 %.The preva-
lence of Diabetes using two step procedure(IDRS+FBS) i.e. 63/1200
is 5.25%.
Conclusions: The present study identifies that the prevalence of Dia-
betes was 5.25 %.With prevalence of Diabetes in identified high risk
subjects was identified as 68.47 %. Diabetes is associated with many
risk factors however ,Positive family h/o of DM, consumption of less
than five servings of Fruit and vegetable intake, higher Body Mass
Index (overweight and obese) were found to be independent risk fac-
tors for development of diabetes mellitus on multivariate logistic
regression analysis.

P142
Epidemiological and anthropometric evolution in
type 1 diabetes in children and adolescents from
general recruitment and comprehensive registration
since 1973
A. Zennaki1, M. Bessahraoui1, M. Naceur1, A. Aoui1, C. Latroch1,
M. Gharnouti1, G. Boudraa1, K. Bouziane-Nedjadi1, M. Touhami1

1University Hospital of Oran, Pediatrics, Oran, Algeria

Diabetes in children has undergone a profound and rapid mutation for
twenty years. Our study aims to present the evolutionary aspects for
45 years.
The general recruitment, about 250 new patients/year, comes from a
region of 13 million inhabitants; it reports 3911 T1DM at the end of
2017. The register, validated at 100%, is that of the reference depart-
ment, which has 1.8 M inhabitants, 28.2% of whom are under 15 years
of age; it has 2361 T1DM at the end of 2017, based on incidence
data. Anthropometric and corpulence data are referred to the pediat-
ric curves.
The incidence (/105 children) was 31.12 for all 0-14 year olds and
shows an average annual increase of 10.2% since the year 2000; these
figures are 22.62 and 15.0% under 5 years, 36.92 and 16.2% for 5-9
years and 37.93 and 8.0% for 10-14 years old. The prevalence was
1/600 children under 15 in December 2017. The sex ratio is globally

1 but is subject to significant cyclical variations. Seasonality, perma-
nently significant from 1973 to 2014 in favor of the winter months
(58.32% of 1449, p < 0.01), is no longer in 2015-2017 (52.87% of
505, p = 0.57). Mean BMI at the beginning of T1D was 16.79 � 2.04
before the year 2000 and 18.29 � 2.80 after (p < 10-9), with no gen-
der differences; it is maximal after the age of 5 years. The final size is
not different from that of the controls, despite the erasure of the peak
of growth; however the very young age of appearance induces a sig-
nificant final size deficit in the boys.
Environmental factors have become more important in children´s over
the past twenty years. The rejuvenation of the age of onset of T1D is
largely related to excess of body weight. Toxins and other disrupters,
themselves conveyed by the diet, can also explain the increase in the
general incidence. The recent reversal of the relationship with the pre-
viously dominant infectious environment is another warning sign.
Nutritional education and dietary control could slow the progression
of the child´s diabetes.

P143
Demographic and clinical characteristics of a
population-based pediatric cohort of type 1 and
type 2 diabetes in Western Australia (1999-2017)
A. Haynes1, G.J. Smith1, J. Curran1,2, M. Shah2, T.W. Jones1,2,
E.A. Davis1,2

1Telethon Kids Institute, Subiaco, Australia, 2Perth Children's Hospital,
Diabetes, Nedlands, Australia

Introduction: Western Australia (WA) has a single tertiary referral
center that provides diabetes care to all children and adolescents diag-
nosed with diabetes throughout the State, enabling the accurate study
of a contemporary, population-based pediatric diabetes cohort.
Objectives: To determine the demographic and clinical characteristics
of all children and adolescents diagnosed with type 1 (T1D) and type
2 (T2D) diabetes aged < 17 years, in WA from 1st January 1999 to
31st December 2017.
Methods: Children and adolescents newly diagnosed with T1D and
T2D aged < 17 years in WA from 1999 to 2017, were identified from
the Western Australian Children´s Diabetes Database (WACDD). The
WACDD is a population-based, prospective, longitudinal diabetes reg-
istry established in 1987 with near complete estimated ascertainment
rates for children diagnosed with T1D (>99% complete) and T2D
(92% complete) across the whole State. Data on eligible cases were
extracted for diabetes type, sex, Indigenous status and date, age,
HbA1c, BMI, blood pressure and postcode at diagnosis.
Results: Of 2,149 eligible cases identified, 1,951 (91%) had T1D and
198 (9%) T2D. The mean age at diagnosis was 8.7(�4.1) years in cases
with T1D and 12.9(�2.1) years in those with T2D. For cases with
T1D, 47% were girls, 2% of Indigenous descent, 72% resided in met-
ropolitan areas and 6% in remote areas. Of those with T2D, 61% were
girls, 58% of Indigenous descent, 52% resided in metropolitan areas
and 32% in remote areas. Eight percent of cases with T1D, and 28%
of those with T2D lived in postcode areas classified in the quintile of
highest socioeconomic relative disadvantage. At the time of diagnosis,
the median HbA1c% [IQR] was 11.6[10.1, 13.4] and 8.9[6.6, 11.9],
and mean BMIz 0.36(�0.96) and 2.01(�0.65), for cases with T1D and
T2D respectively.
Conclusion: Pediatric patients diagnosed with T1D and T2D in WA
continue to have distinct demographic and clinical characteristics at
the time of diagnosis.
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Spectrum of congenital heart disease in infants of
diabetic mothers: an experience in a tertiary care
hospital
S. Khan1, A. Baki1, S. Akhter1, N. Nahar1

1Bangladesh Institute of Research and Rehabilitation in Diabetes,
Endocrine and Metabolic Disorders (BIRDEM), Dhaka, Bangladesh

Introduction: Congenital anomalies occur more commonly in infants
born to diabetic mothers of which cardiac defects predominates. Con-
genital heart disease (CHD) remains one of the major causes of mor-
tality and morbidity in the pediatric population of both developed and
developing countries.
Objective: To find out the pattern of CHD in infants of diabetic
mothers (IDM).
Methods: This observational study was done in Special Care Baby
Unit (SCABU) in BIRDEM Hospital, Dhaka, Bangladesh between May
2017 to April 2018. A total of 503 IDMs were admitted in SCABU
during this study period. Echocardiography was done in thirty of these
neonates who were clinically suspected of having CHD.
Results: Echocardiography result showed all 30 IDMs suffering from
CHD. Atrial septal defect (ASD) was found in 4 patients and 4 patients
suffered from ventricular septal defect (VSD). Four IDMs had both
ASD and VSD. One patient suffered from VSD with pulmonary hyper-
tension. Patent ductus arteriosus (PDA) was present in 3 neonates
and 2 babies suffered from PDA and ASD both. PDA with persistent
foramen ovale was present in 2 neonates. Among the cyanotic heart
diseases 2 neonates had transposition of great arteries (TGA) of whom
one also had ASD. Two IDMs had Truncus arteriosus (TA) and one
had TA with single ventricle. One neonate had only hypertrophic car-
diomyopathy (HCM) while HCM with large PDA with both tricuspid
and mitral regurgitation was found in another IDM. TGA with VSD,
ASD and PDA was found in one patient. Another neonate suffered
from hypoplastic left heart syndrome with large PDA. VSD with PDA
with tricuspid regurgitation was found in 1 neonate. This study also
showed that of the 30 mothers 18 had pre gestational diabetes and
the rest developed diabetes during pregnancy.
Conclusion: Among the 503 IDMs admitted in SCABU during the
study period 30 (5.9%) had CHD making the percentage quite high.
Therefore all IDMs should be screened for CHD by echocardiography.

P145
A study of gender, age and clinical presentation at
time of detection of type 1diabetes [T1D] in
519 children in rural Marathwada region of central
India
A. Sarda1

1Sarda Center for Diabetes and Self Care, Aurangabad, India

Objective: To study the distribution of gender, age of detection and
clinical presentation of 519 children with T1D in rural, resource con-
strained Marathwada region in India at the time of detection.
Method: The data of 519 children with T1D was obtained from the
records of children taking treatment and registered at our hospital.
This data was scrutinized for gender distribution, age distribution and
clinical presentation [with ketoacidosis or without] at the time of
detection. We also looked at gender wise age distribution.
Results: The data of 519 T1D children showed:
1. Gender distribution: Of 519 children with T1D,233[~45%] were
female and 286[~55%] were male.
2. Age distribution: Of 519 children with T1D,234 [~40.5%] were
detected in the age group of 6-11 years of age.
3. Presentation at time of detection: Out of 519 children with
T1D,498 [~96%] were detected with ketoacidosis. 4. Gender wise age
distribution: A difference in distribution between genders was
observed.
Boys showed a steady distribution of age of detection between ages
of 6-17 years

Girls showed increase in age of detection between ages of 6-11 years
with sharp drop before and after.

[Gender-wise age distribution at the time of detection of T1D in
519 children.]

Conclusion:
1. The gender distribution of data of 520 children with T1D showed
almost equal numbers of boys and girls. [55% boys versus 45%girls]
2. The age distribution showed a strong predominance in the age
group of 6-11 years of age. However, genders wise age distribution
clearly suggested a difference in trends between girls and boys, where
in girls were detected as a spike mainly in 6-11 years of age while boys
were detected evenly spread between 6-17 years of age. 3. The clini-
cal presentation at detection of T1D was with ketoacidosis in 96%
children. Only 4% of children were detected earlier due to symptoms.
This high percentage could be attributable to lack of awareness about
T1D among public as well as health care providers in rural areas.

P146
Understanding the type 1 diabetes mellitus patients
in Single center study
D.G.D. Ramchandani1

1Ramchandani Diabetes Centre, Kota, India

Objectives: This study was done to understand the number of insulin
injection, type of insulin and daily insulin dosage in Type 1 diabetes
patients.
Methods: A review of records of 135 type 1diabetes cases from
January 2017 to January 2018 in Ramchandani Diabetes Center
was done.
Results: The mean age 135 patients was 17.93+6.63 years with dura-
tion of diabetes 7.37+4.78 years and 47 % are male and 53% are
female among diabetes patients. Among 135 patients only 1 patient is
using insulin pump. Daily insulin dosage is 39.73+17.47, daily basal
insulin is 3.47+8.08, daily prandial insulin is 9.10+12.62, daily premix
insulin 27.17+22.34.
Daily injection per day is 2-4 times a day (2.63+0.77). 63 patients are
using prandial insulin with 48% is used analog and 52% is using regular
insulin. 31 patients are using basal insulin with 93% using analog and
7% is using NPH.
There is no incidence of nephropathy and retinopathy in duration. In
study duration 8 patients had incidence of severe hypoglycemia,
15 had DKA with hospitalization with 4 death due to DKA.
Conclusion: The majority of patients use basal insulin with high insu-
lin units per day and DKA is the main cause of death in type 1 diabetes
patients.

P147
Clinical profile of type 1 diabetic children from
South India
N. Bhavani1, A. Pulikkal1, V.P. Praveen1, U. Menon V1, N. Abraham1,
H. Kumar1

1Amrita Institute of Medical Sciences, Endocrinology, Cochin, India
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Objectives: There is scant literature available on the clinical profile of
children with Type 1 Diabetes mellitus from India This study aims to
describe the clinical features of Type 1 Diabetic children from a single
tertiary referral university teaching hospital in South India.
Methods: Retrospective chart analysis of 279 children with Type
1 Diabetes who were diagnosed before 20 years of age was done.
Results: There were 157 females and 122 males. Mean age at presen-
tation was 9.8+/- 5 years. Majority (38.4 %) presented between 5 and
10 years and 31 % presented between 10 and 15 years. 45.5 % had
DKA at presentation and 12.6% had DKA on follow up. Documented
severe hypoglycemias were noted only in 7% on follow up. Majority
of the patients were on basal bolus regimen(58.8%) and used conven-
tional insulin (49.8%). Mean HbA1c declined from diagnosis in the first

year from 11.7% to 9.17%. Following that the mean HbA1c was 9%.
238 patients underwent screening for GAD 65 and IA 2 auto anti-
bodies and 60 % had both antibodies positive 43/215 had thyroid dis-
ease out of which 69.8% had hypothyroidism 7% had subclinical
hypothyroidism, 2.3% had hyperthyroidism and 20.9% had positive
thyroid antibodies alone. 2 patients had celiac disease. Out of
121 patients who underwent screening for complications retinopathy
and nephropathy were seen in 2 patients each.
Conclusions: This study on the clinical profile of Type 1 diabetic chil-
dren in India shows a lower age of onset of Type 1 diabetes and sub-
optimal glycemic control in majority. Measures to improve glycemic
control in Type 1 Diabetes is the need of the hour.
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To study relationship of Insulin like growth factor-1
(IGF-1) with growth, glycemic control and diseased
duration in children with Insulin dependent diabetes
mellitus (IDDM)
K. Meena1, V. Khadilkar1, B. Sital1, E. Veena1, A.V. Khadilkar1

1HCJMRI & Jehangir Hospital, Pediatric Endocrine Unit, Pune, India

Objectives: In IDDM, IGF-I concentrations have been found to be
low. Our objective was to study the relationship of IGF-I with growth,
glycemic control and disease duration.
Methods: A prospective observational study, at Pune India was con-
ducted.168 children with IDDM (80 boys) without other co-morbid-
ities, attending a tertiary care pediatric endocrine unit were included.
Anthropometric parameters were measured with standard protocols
and converted to Z-scores (Khadilkar et al. 2015).Date of diagnosis
was recorded at time of first contact. HbA1c and IGF-1 concentra-
tions were measured; IGF-1 Z scores were computed(Martin
et al. 2013).Statistical analysis was performed using SPSS.
Results: Mean IGF-1 Z-scores were -0.96(1.3) and mean Ht Z score
was 0.4(1.5).Mean IGF-1 Z-scores in children with intensive insulin
therapy were 0.91(1.4) and with conventional therapy were -1.04
(1.2),(p< 0.05). IGF-1 Z scores were negatively correlated with HbA1C
and positively with height (p < 0.05). Further, Ht Z scores and HbA1C
concentrations were negatively correlated (p < 0.05); mean HbA1C
for short, normal and tall children was 10.2(2.4),10.0(2.1) and 9.8(2.2)
respectively. There was negative correlation between disease duration
and IGF-1 Z scores. Statistically significant differences(p < 0.05) were
found in mean IGF-1 and height Z-scores depending upon disease
duration(< 2years, 2-5 years and >5 years).
Conclusions: Better glycemic control tends to normalize growth in
children with diabetes. Disease duration is an important consideration.
Optimum glycemic control is critical for adequate IGF-1 concentra-
tions and growth in children with diabetes.

Disease
duration (yrs)

No. of
children

HT Z Score
mean

IGF Z Score
mean

HBA1C
mean

<2 43 0.1 +_1.3 -0.73 +_1.3 9.68 +_2.4

2-5 73 -0.5 +_1.4 -0.79 +_1.3 10.26 +_1.9

>5 52 0.7 +_1.7 -1.40 +_1.7 10.02 +_2.1

[HT Z Score, IGF Z score and HBA1C, mean in relation to disease
duration]

P149
Effect of type 1 diabetes mellitus on fertility of
young men
M. Mohit1, M. Vohra2, J.K. Sharma3, B. Saboo4, A. Maheshwari5

1Manipal Hospital, Endocrinology, Jaipur, India, 2CKS Hospital,
Paediatrics, Jaipur, India, 3Central Delhi Diabetes Center, Diabetes, New
Delhi, India, 4Diacare-Hormone Clinic, Diabetes, Ahemdabad, India,
5KGMC, Gen Medicine, Lucknow, India

Introduction: The rising incidence of DM worldwide has resulted in
an increased prevalence in men of reproductive age. The vast majority
(>90%) of patients with type-1 diabetes are diagnosed before the age
of 30. DM may affect male reproductive function at multiple levels as
a result of its effects on the endocrine control of spermatogenesis,
spermatogenesis itself or by impairing penile erection and ejaculation.
Despite this, studies examining the effects of DM on sperm fertility
potential have been limited.

Objective: To study the difference, if any, in semen, quantitative and
qualitative, in men with and without diabetes, using the light
microscopy.
Methods: Conventional semen analysis, core method to evaluate
male fertility in the clinical setting was performed (semen volume,
sperm count, motility and morphology) using light microscopic
method. In all 30 subjects, 14 diabetic (mean age 30 + 4 years) and
16 non- diabetic subjects (control group, healthy men with no fertility
concern, already fathered a child, mean age 30 + 4 years) were
included.
Results: Significant reduction in semen volume in diabetic men (1.8
versus 3.7 ml; P < 0.005) was found. Total sperm count was reduced
(41*106 versus 74*106; P < 0.0001) and the number of motile sperms
was also reduced (37% versus 84%; P < 0.0001). Besides, the mor-
phology of the motile sperms was altered as well (11% normal versus
87%; P < 0.0001).
Conclusions: Diabetes is associated with decreased semen volume,
decreased sperm count and motility, and altered sperm morphology
that may impair the reproductive capability of these men.

P150
Top tertile urinary albumin creatinine ratio (ACR)
doubles the risk of 3-step progression of diabetic
retinopathy: the adolescent type 1 diabetes cardio-
renal intervention trial (AdDIT)
P.Z. Benitez-Aguirre1,2, M.L. Marcovecchio3, T.W. Jones4,
J. Couper5,6, E. Davis4,7, F. Cameron8, M.E. Craig1,2,9, A. Cotterill10,
T.Y. Wong11,12, F.H. Mahmud13, S.M. Marshall14, R.N. Dalton15,
D. Daneman13,16, J. Deanfield17, D.B. Dunger3, K.C. Donaghue1,2,
AdDIT Study Group
1Children's Hospital at Westmead, Institute of Endocrinology and
Diabetes, Sydney, Australia, 2University of Sydney, Discipline of
Paediatrics and Child Health, Sydney, Australia, 3University of Cambridge
Wellcome Trust-MRC Institute of Metabolic Science, Cambridge, United
Kingdom, 4Telethon Kids Institute, University of Western Australia, Perth,
Australia, 5Women and Children's Hospital, Paediatrics and Reproductive
Health, Adelaide, Australia, 6University of Adelaide, Paediatrics and
Reproductive Health, Adelaide, Australia, 7Princess Margaret Hospital for
Children, Endocrionology and Diabetes, Perth, Australia, 8Murdoch
Children's Research Institute, Royal Children's Hospital, University of
Melbourne, Endocrinology and Diabetes, Melbourne, Australia,
9University of New South Wales, School of Women's and Children's
Health, Sydney, Australia, 10University of Queensland, School of
Medicine, Brisbane, Australia, 11Singapore Eye Research Centre,
Ophthalmology and Visual Sciences, Singapore, Singapore, 12Duke-NUS
Medical School, School of Medicine, Singapore, Singapore, 13SickKids
Hospital, Endocrinology and Diabetes, Toronto, Canada, 14Newcastle
University, Medicine, Newcastle Upon Tyne, United Kingdom, 15King's
College London, Biochemistry, London, United Kingdom, 16University of
Toronto, Medicine, Toronto, Canada, 17University College London,
National Centre for Cardiovascular Prevention and Outcomes, London,
United Kingdom

Objective: To determine if a high risk ACR phenotype predicts 3-step
progression of diabetic retinopathy in the observational (non-inter-
vention) cohort of the AdDIT study. We hypothesized that albumin-
creatinine ratio (ACR) in the top tertile of the observed normal range
predicts subsequent retinopathy 3-step progression in adolescents
with type 1 diabetes.
Methods: A prospective observational study of the non-intervention
cohort from the AdDIT study involving 631 participants (Low Risk
ACR = 256 lowest & 261 middle tertile ACR and High Risk ACR =
114 Top ACR tertile, adjusted for age, sex and diabetes duration).
Both groups were assessed prospectively with repeated standardized
retinal photography graded centrally for retinopathy according to the
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modified Airlie House classification. Risk of retinopathy 3-step pro-
gression according to ACR risk group allocation was determined using
Cox regression models.
Results: After a median 9.7 [IQR 7.4, 12.7] years diabetes duration
and study follow-up of 3.0 [1.9, 3.8] years, the cumulative incidence
of retinopathy 3-step progression was 9.2% in the High Risk ACR vs
5.6% in the Low Risk ACR group (log -rank p = 0.004). In multivariable
Cox regression models High Risk ACR was associated with a doubling
of risk retinopathy 3-step progression (HR 2.11 (95%CI: 1.25, 3.55)
independent of HbA1c (HR 1.3 (1.1, 1.5)).
Conclusion: Top tertile ACR in early adolescence (11-16yrs) within
the normoalbuminuria range is associated with higher risk of future
retinopathy 3-step progression independent of glycaemic control.

[Retinopathy progression AdDIT]

P151
Evaluation of Lipoprotein-associated phospholipase
A2 (Lp-PLA2) as a marker for microvasculopathies in
adolescents with type 1 diabetes
J. Seyfarth1, C. Baechle2,3, M. Roden3,4,5, R.W. Holl3,6, E. Mayatepek1,
T. Meissner1,3, J. Rosenbauer2,3

1University Children´s Hospital Duesseldorf, Department of General
Pediatrics, Neonatology and Pediatric Cardiology, Duesseldorf, Germany,
2German Diabetes Center, Leibniz Center at Heinrich-Heine University
Duesseldorf, Institute for Biometrics and Epidemiology, Duesseldorf,
Germany, 3German Center for Diabetes Research (DZD), Munich-
Neuherberg, Germany, 4Heinrich Heine University, Division of
Endocrinology and Diabetology, Medical Faculty, Duesseldorf, Germany,
5Leibniz Center at Heinrich Heine University Duesseldorf, Institute for
Clinical Diabetology, German Diabetes Center, Duesseldorf, Germany,
6University of Ulm, Institute of Epidemiology and Medical Biometry,
ZIBMT, Ulm, Germany

Objectives: Lp-PLA2 is a strong predictor for cardiovascular diseases
and positively correlated with oxidative stress. In type 1 diabetes
(T1D), oxidative stress and the quality of glucose control are causal
factors for the accelerated occurrence of cardiovascular diseases,
often preceded by microvasculopathies. However, little is known
about the relevance of Lp-PLA2 as prognostic marker for microvascu-
lar diseases.
Methods: We analyzed Lp-PLA2 activity in 167 adolescents with a
history of T1D of more than 10 years (mean age 17.0 � 2.3 years).
Clinical data were obtained from the DPV registry at blood collection
and on average 2.4 � 1.3 years later at follow-up (n = 100).

Relationships between Lp-PLA2 activity and age, BMI, HbA1c, insulin
dosage and presence of microalbuminuria as surrogate marker for
microvasculopathies were evaluated.
Results: Lp-PLA2 activity was higher in male (170.9 � 38.2 nmol/
min/ml, n = 100) than in female T1D patients (155.0 � 34.0 nmol/
min/ml, n = 67, p = 0.006). Microalbuminuria was present in 36.4% of
T1D patients, additional 7.7% (5/65) of patients developed microalbu-
minuria until follow-up. Neither presence nor future development of
microalbuminuria were associated with Lp-PLA2 activity. In contrast,
cross-sectional multiple linear regression analysis revealed a signifi-
cant negative correlation of Lp-PLA2 activity with HbA1c (ß-coeffi-
cient: -8.85, 95%CI [-14.32;-3.37], p = 0.002). Besides, Lp-PLA2 was
positively associated with male sex (23.56 [8.51; 38.62], p = 0.002)
and cholesterol (0.45 [0.20;0.69], p< 0.001) and negatively associated
with HDL-cholesterol (-1.03 [-1.55;-0.51], p< 0.001).
Conclusions: Lp-PLA2 activity was not associated with prevalence or
future incidence of microalbuminuria. In contrast, higher HbA1c levels
had an inverse association with Lp-PLA2 activity. This association of
decreased Lp-PLA2 activity with poor glucose control might limit its
function as a predictor of micro- and macrovascular diseases in young
patients with T1D.

P152
Circulating inflammatory markers, diabetes type
and complications in youth
J. Aulich1, Y.H. Cho2, A. Januszewski3, M.E. Craig2,4,5, H. Selvadurai2,4,
S. Wiegand1, A.J. Jenkins3,4, K.C. Donaghue2,4

1Charité Universitätsmedizin Berlin, Berlin, Germany, 2The Children´s
Hospital at Westmead, Sydney, Australia, 3NHMRC Clinical Trials Centre,
Sydney, Australia, 4The University of Sydney, Sydney, Australia,
5University of New South Wales, Sydney, Australia

Objectives: To investigate biomarkers associated with inflammation
in 3 common types of diabetes in youth, Type 1 diabetes (T1D), Type
2 diabetes (T2D) and cystic fibrosis-related diabetes (CFRD), by asses-
sing influence of diabetes type, complication status and other
determinants.
Methods: The study group (mean age 15 � 3 years; 49% female) con-
sisted of 134 T1D, 32 T2D, 32 CFRD, 37 controls without diabetes
and 11 with CF but normal glucose tolerance. Vascular inflammation
was assessed by sE-selectin (ELISA) and systemic inflammation by
hsCRP (turbidimetry), as well as WCC and ESR in those undergoing
diabetes complications assessment. Nephropathy was defined as ele-
vated albuminuria (≥20 μg/min). Cardiac autonomic neuropathy was
assessed by measures of heart rate variability (HRV) on a 10-min con-
tinuous electrocardiogram, peripheral nerve function by vibration and
thermal threshold testing and retinopathy by 7-field stereoscopic fun-
dal photography. Descriptive statistics, ANOVA and regression ana-
lyzes were performed, with significance at p < 0.05.
Results: T1D had HbA1c than T2D and CFRD (8.5 vs 6.6 vs 5.9%, p <
0.001) and longer diabetes duration (8.1 vs 1.8 vs 2.3 years, p <
0.001). Inflammatory markers were lower in T1D than in the other
diabetes groups (p< 0.05) but higher than in controls. T1D had less
albuminuria than T2D (1 vs 19%), less HRV abnormalities than T2D or
CFRD (28 vs 54 vs 50%) and less peripheral nerve abnormalities than
T2D (5 vs 19%). In multivariable analysis, hsCRP and ESR were associ-
ated with complications (p< 0.05) on top to effects of HbA1c, BMI
and diastolic blood pressure (p < 0.05). In addition, BMI was an inde-
pendent explanatory variable for some biomarkers (p < 0.05).
Conclusion: Inflammatory markers are elevated in adolescents with
diabetes, being higher and comparable in T2D and CFRD than in T1D.
Inflammation is independently associated with diabetes complications,
consistent with inflammation being a driver of vascular pathology in
diabetes.
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Favorable lipid profile in children on pump
treatment compared to children on injection
therapy: results from the SWEET Diabetes Registry
I. Kosteria1, A. Schwandt2,3, E. Davis4, S. Jali5, M. Prieto6,
D. Rottembourg7, SWEET Study Group
1Diabetes Center, Division of Endocrinology, Diabetes and Metabolism,
First Department of Pediatrics, National and Kapodistrian University of
Athens, Medical School, Aghia Sophia Children's Hospital, Athens, Greece,
2Institute of Epidemiology and Medical Biometry, ZIBMT, Ulm University,
Ulm, Germany, 3German Center for Diabetes Research (DZD), Munich-
Neuherberg, Germany, 4Princess Margaret Hospital for Children, Western
Australia, Australia, 5J.N.Medical College (KAHER) & The KLE Diabetes
Centre, KLES Dr Prabhakar Kore Hospital, Belgaum, India, 6Hospital de
Pediatria Garrahan, Buenos Aires, Argentina, 7Faculty of Medicine and
Health Sciences, Sherbrooke University, Sherbrooke, Canada

Objectives: Dyslipidemia is one of the major factors contributing to
the increased cardiovascular risk of subjects with type 1 diabetes
(T1D) and may be present from childhood. Although pump treatment
has been found to have a beneficial effect on metabolic parameters
and to be associated with lower cardiovascular mortality, the effect of
type of treatment on the lipid profile of children with T1D has not
been investigated in detail. In this study, we did a cross sectional anal-
ysis of the lipid profile of children ≤18 years with T1D from SWEET,
an international diabetes registry, with a focus on the effect of the
type of treatment (pump vs injections).
Methods: Dyslipidemia was defined as LDL≥100 mg/dl or non-
HDL≥120 mg/dl. LDL and non-HDL values among 14290 children
(52% ♂ , 51% pump) from 60 SWEET centers were analyzed both as
continuous and binary variables and compared between pump and
injection groups by linear and logistic regression analysis adjusted for
sex, age, diabetes duration, Hb1Ac and BMI-sds groups, region, and
for common interactions between age, sex, HbA1c and BMI.
Results: Our study confirmed established associations of increased
lipids with female sex, age, diabetes duration, HbA1c and BMI. LDL
and non-HDL were lower in the pump group compared to the injec-
tion group after adjustment for demographics, HbA1c and BMI-sds
groups and for interactions [LDL: injections: 94.4 (CI: 93.7; 95.2);
pump: 92.3 (91.6; 93.0) mg/dl, p< 0.001, non-HDL: injections: 111.3
(110.5; 112.1); pump: 108.3 (107.6; 109.1) mg/dl, both p< 0.0001].
Similarly, the odds ratio for LDL≥100 mg/dl [0.89 (0.82; 0.97)] and
non-HDL≥120 mg/dl [0.85 (0.78; 0.93)] was significantly lower in the
pump group even after all adjustments.
Conclusions: Our results indicate that pump treatment is associated
with a better lipid profile. Further research needs to elucidate the
pathophysiological basis of that observation and address the impact
of pump therapy itself on lipids.

P154
A study of muscle and bone parameters in children
with type 1 diabetes mellitus (T1DM)
N. Lohiya1,2, S. Bhor1, S. Chiplonkar1, V. Ekbote1, V. Khadilkar1,2,
A. Khadilkar1

1Hirabai Cowasji Jehangir Medical Research Institute, Jehangir Hospital,
Department of Growth and Pediatric Endocrine Unit, Pune, India,
2Bharati Vidyapeeth Medical College, Pediatric Endocrinology, Pune, India

Introduction: Children and adolescents with T1DM are at risk for
decreased bone and muscle mass.
Objectives: Our objective was to study muscle and bone parameters
in children with T1DM in comparison with healthy control.
Methods: Study was conducted from 2015-18. Children with T1DM
(N = 251) and healthy controls (N = 250) were included in study.
Anthropometric parameters were measured and converted to Z-
scores. Muscle area and bone density were assessed using peripheral
quantitative computer tomography (Pqct) at the radius and HBA1C

was measured. Children with diabetes were divided as per disease
duration (< 2yrs, between 2-5yrs and >5 yrs).
Results: Mean age of T1DM children was 10.8 � 4.3yrs (controls was
10.3 � 3.6). Mean HBA1C was 8.8 � 2.6. Mean height Z-score was
significantly higher in controls and reduced with increasing duration
of diabetes ( 0.0 � 1.3 in controls and -0.3 � 1.5, -0.7 � 2.5 and -1 �
1.8 respectively, p< 0.05). Similarly, Z-score for trabecular density,
bone area and stress strain index (Z-SSIpol) were significantly lower in
patients with T1DM and decreased with increasing disease duration
(table). Cortical density showed a negative trend, but was not
significant.
Trabecular density and HBA1C concentrations were negatively corre-
lated (p < 0.05, R = -0.18) as was muscle area and HBA1C concentra-
tions (p < 0.05, R = -0.17).
Conclusion: Trabecular density, bone area and stress strain index
were affected in T1DM children. With increasing disease duration,
attention is required for optimization of musculoskeletal health.

Normal
Duration
of T1DM P value

< 2 yr 2-5 Yr >5 yr
N 250 101 96 52

Z-Trabecular
Density
for Age

-0.1506 �
1.17

-0.6286 �
0.95

-0.7317 �
0.97

-0.8211 �
1.08

0.002

Z-Total
Density
for Age

-0.3133 �
1.13

-1.07 �
1.02

-0.70 �
0.89

-0.513 �
1.11

0.061

Z-Cortical
Den for
Age

-0.4151 �
1.30

-0.428 �
1.27

0.166 �
0.90

-0.163 �
1.36

0.058

Z-SSIPol
for Age

-1.2637 �
0.68

-1.45 �
0.56

-1.02 �
0.69

-1.807 �
0.63

0.003

Z-Muscle
Area for
Height

-2.264 �
0.90

-2.43 �
0.80

-2.1387 �
1.28

-2.5 �
1.02

0.631

Z-Bone
Area for
Height

-1.69 �
0.95

-1.683 �
0.86

-1.14 �
1.0

-1.78 �
1.27

0.043

[Peripheral quantitative computer tomography (Pqct) indices]

P155
Screening by 2 fields for retinopathy reduces the
yield for background and moderate retinopathy
J. Cusumano1, A. Pryke1, A. Chan1, Y.H. Cho1,2, P. Benitez-Aguirre1,2,
M. Craig1,2,3, G. Liew1,2, K. Donaghue1,2

1The Children´s Hospital at Westmead, The Institute of Endocrinology
and Diabetes, Westmead, Australia, 2The University of Sydney, Sydney,
Australia, 3University of NSW, Sydney, Australia

Objective: To determine the proportion of background retinopathy
and severity of retinopathy in the peripheral retina detected by 7 field
compared with 2 field assessment in adolescents. Recently there have
been calls for longer periods between screening determined by the
presence and severity of retinopathy at last screen. This is determined
from 7-field photography. However, the main concern voiced by ado-
lescents attending the diabetes complications assessment clinic
(DCAS) is loss of vision.
Methods: The presence of retinopathy was reviewed for all patients,
11 to 20 years (n = 1839), attending DCAS from September 2004
(when digital screening began) to March 2018. Retinopathy grading is
reported by an ophthalmologist per the modified Airlie House System:
grade 21 very mild, 31 mild, 41 and 45 moderately severe, 55 severe
non-proliferative retinopathy. Retinopathy was compared according
to central (2 fields) and peripheral fields (further 5 fields).
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Results: 672 (9%) individual eyes had retinopathy. For 372 eyes
(55%) the retinopathy was in either the central fields or in all 7 fields.
However 26 eyes (7%) from this group would be given a lower grading
with only central assessment. For 300 eyes (45%), no retinopathy
would have been detected using 2 field photography, as it occurred
only in the peripheral fields. While the grading difference occurred
mostly for grade 21, more severe retinopathy would have been
missed in 14 eyes (2%) (Table).
Conclusion: If the timing for follow up assessment of retinopathy is
determined according to a presence or level of retinal grading by
2 field photography, then the wrong decision will be made in 49% of
cases. Detection of early retinopathy allows opportunity to better
educate adolescents on the importance of preclinical screening, the
benefits of achieving target glycaemic control and general health
advice that might otherwise be missed.

7 Field

2 Field 21 31 41 45 55

10 286 12 1 1

21 23 1

31 and 41 2

[Comparison of 7 field and 2 field grades]

P156
Outcome of simultaneous kidney pancreas
transplantation single center experience
S.K. Bhadada1, D.B. Kanwar2, A. Sharma2, A. Bhansali1, S. Singh2

1PGIMER, Endocrinology, Chandigarh, India, 2PGIMER, Chandigarh, Renal
Transplant Surgery, Chandigarh, India

Introduction and Objectives: T1DM is most common chronic disease
in children. It is associated with increased mortality & morbidity due
to vascular complications and chronic kidney disease. Simultaneous
pancreas and kidney transplantation is an important treatment option
T1DM with CKD providing improved glycemic control and freedom
from dialysis. This treatment modality is only in a nascent stage in the
country and this study describes the outcomes at one center.
Method: Simultaneous pancreas and kidney transplantation (SPK)
was done in (N = 11) T1 DM with CKD patients. The study was con-
ducted at Post Graduate Institute of Medical Education & Research
(PGIMER, Chandigarh, from Jan 2105 to April 2018. T1DM was diag-
nosed as per ADA criteria. The indication for transplantation was
recurrent hypoglycemic unawareness and requirement of dialysis. All
pancreas grafts were enterically drained. All patients underwent
induction with anti-thymocyte globulin and were on immunosuppres-
sion with tacrolimus, mycophenolate and steroids.
Results: The mean � SD follow up of these patient was 13 �
9 months. The mean age at transplantation was 23 � 3.54 years. Ten
patients survived till hospital discharge with severe allograft pancreati-
tis causing death in the one patient. Two patients succumbed to infec-
tions post discharge. Three pancreas grafts were explanted but the
simultaneously transplanted kidneys had normal function. The seven
patients with pancreas kidney grafts are off insulin and free from dial-
ysis with mean HbA1c and serum creatinine is 6.1 % and 1.48 mg%.
Conclusion: The relatively young age at time of transplantation is
likely to be a pointer to the suboptimal care of T1DM in the country.
Given the poor outcomes in patients with T1DM with CKD on main-
tenance hemodialysis with hypoglycemic unawareness simultaneous
pancreas kidney transplants remain an important treatment option in
these patients.
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Soluble urokinase plasminogen activator receptor in
type 1 diabetic patients, relation to microvascular
complications
E. Sherif1, A. Abd El Maksood1, O. Yousef1, N. Yousef Salah El Din1,
O. Khater1

1Ain Shams University, Pediatrics, Cairo, Egypt

Objectives: To evaluate Soluble Urokinase Plasminogen Activator
Receptor as a marker of inflammation and endothelial dysfunction in
patients with Type 1 Diabetes Mellitus and to assess its relation to
diabetic microvascular complications.
Methods: This cross sectional study was conducted on 70 children
with type 1 diabetes mellitus who were subjected to measurement of
blood pressure (mmHg), fundus examination, screening for peripheral
neuropathy using the simple rapid bedside neuropathy disability score.
Mean random blood glucose levels, fasting lipid profile, fraction C of
glycosylated hemoglobin (HbA1c%), Urinary albumin excretion, esti-
mated glomerular filtration rate and serum levels of Human Soluble
Urokinase Plasminogen Activator Receptor (suPAR) by enzyme linked
immunosorbent assay (ELISA) using suPAR ELISA kits (Glory Science
CO., Del Rio, USA).
Results: The studied patients were 24 males 34.3% and 46 females
65.7%. Their mean age was 11.86 � 3.72 with age Range 4 - 18. Their
disease duration ranged from 1-15 years with mean of 5.47 �
3.22 years. They were compared to 40 age and sex matched healthy
controls. We observed that 16 patients had diabetic neuropathy
22.9%, 12 patients had nephropathy 17% and none of them had reti-
nopathy. Soluble urokinase plasminogen activator receptor (suPAR)
level was significantly elevated in patients with type 1 diabetes com-
pared to those without p< 0.005. High suPAR level was found in
patients with nephropathy p< 0.005 and neuropathy p< 0.005 com-
pared to those without these complications. Significant positive corre-
lations were found between suPAR and each of disease duration P<
0.005, systolic blood pressure P = 0.001, total cholesterol P < 0.005,
triglycerides P < 0.005, LDL P = 0.013 and UAE P < 0.005.
Conclusion: Increased suPAR level in early diabetes might be a useful
indicator to identify type 1diabetic children at risk of developing vas-
cular complications later in life who might benefit from a timely and
appropriate intervention.

P158
Circulating osteopontin level in patients with type
1 diabetes mellitus and its association with diabetic
vascular complications
A.A. Abdelmaksoud1, N.T. Ahmed2, E.M. Hamed1, M.E. Ahmed1,
N. Elbarbary2

1Ain Shams University, Pediatrics, Cairo, Egypt, 2Ain Shams University,
Radiology, Cairo, Egypt

Objective: OPN plays a significant role in the development of several
autoimmune diseases. Interestingly; it was also shown to participate
in the acute pancreatic islets response to experimentally-induced dia-
betes in NOD mice.
Aims of this Study: Evaluate circulating Osteopontin (OPN) level in
patients with T1DM and to explore clinical and biochemical correlates
of OPN with carotid intima media thickness (CIMT) as a marker of
subclinical atherosclerosis.
Patients and Methods: Sixty children and adolescents with type
1 DM and 30 healthy age and sex matched controls were enrolled.
Data collected regarding; medical history, clinical evaluation, and
screening for diabetic microvascular complications. Serum OPN levels
were measured by ELISA. Carotid intima media thickness (CIMT) was
done by echo Doppler.

Results: T1DM patients had significantly increased OPN levels (P =
0.000). OPN level were positively correlated with disease duration (P<
0.01), diastolic blood pressure, albumin excretion rate and Carotid
intima media thickness (CIMT) (P< 0.05). The cutoff value of OPN >5
μg/l could differentiate patients with and without micro-vascular com-
plications with a sensitivity of 70.59 % and specificity of 88.77 %, area
under the curve (AUC) is 0.80.Significantly higher OPN levels in
patients with nephropathy or peripheral neuropathy (P = 0.000 and P
= 0.003, respectively). 21.7% of patients with T1DM patients had sig-
nificantly increased carotid intima media thickness (CIMT). 67.6% of
patients with micro-vascular complications had increased CIMT (P =
0.022).Multivariate linear regression analysis showed that disease
duration, weight, height, BMI and OPN levels were independently
related to increased CIMT.
Conclusion: Patients with T1DM had increased serum OPN levels
and CIMT. Higher OPN concentrations are associated with an unfa-
vorable metabolic profile and positive micro-vascular complications in
these patients.

P159
Hand posture and joint mobility in young patients
with type 1 diabetes mellitus
F. Piergiorgio1, B. Piccini2, U. Santosuosso1, L. Capirchio2, A. Vittori3,
G. Iannone4, S. Toni2, M. Sorelli5, M. Gulisano1

1University of Florence, Department of Clinical and Experimental
Medicine, Florence, Italy, 2Diabetes Unit, Meyer Children's Hospital,
Firenze, Italy, 3University of Florence, Florence, Italy, 4National
Association of Movement Sciences (ANIMO), Firenze, Italy, 5University of
Florence, Department of Information Engineering, Florence, Italy

Introduction: It is known that limited joints mobility can affect the
quality of movement and could also adversely affect the body devel-
opment of young subjects with Type 1 diabetes mellitus (T1DM).
Objectives: The aim of this study was to investigate using a new
method how diabetes affects hand and foot posture in young T1DM
patients.
Methods: We enrolled 20 young T1DM patients: (M/F:11/9), mean
age 13,8 � 3,8 yrs, BMI: 19,5 � 4,7 kg/m2, diabetes duration 4,6 �
3,6 yrs, mean HbA1c 8,2 � 1,2 % and 46 young subjects practicing
soccer and dance: (M/F:30/16), mean age 12,6 � 2,1 yrs, BMI: 18,9 �
2,6 kg/m2. Hand posture (analysis of frontal plane image of Prayer
sign test), muscle strength (hand grip), ankle joint mobility and posture
(inclinometer and sagittal plane image of the lower limb) trunk flexibil-
ity (sit & reach test), and lifestyle (questionnaire:IPAQ-C, IPAQ-A)
were evaluated. The individual sporting history was investigated.
Results: The analysis of hand images showed the presence in diabetic
patients of a higher extension of the fifth metacarpophalangeal joint
(patients group: 34,7 � 11,0�; control group: 18,6 � 8,5�) and higher
flexion of the proximal interphalangeal joint (patients group: 11,0 �
5,1�; control group: 0,4 � 9,8�).
In comparison to controls, the patient group showed a higher inclina-
tion of the fifth metacarpal joint (42,4 � 11,2� vs 34,4 � 8,4�; p<
0,005) and a lower inclination of the proximal phalanx (4,9 � 6,0� vs
15,7 � 6,1�; p< 0,001). Moreover, the tests performed showed a sig-
nificantly higher ankle joint mobility in young dancers (155,8 � 10,3�)
compared to patients and soccer group (126,8�15,5�; p< 0,001) and
patients group (127,3�33,7�; p< 0,001).
Conclusions: The results of this pilot study indicate that the metacar-
pophalangeal joint and the proximal interphalangeal joint take a differ-
ent posture in patients with T1DM. All this indicates that diabetes
could affect hand posture and joint mobility from the first years of dis-
ease onset.
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Evaluation of bone mineral density in children with
type 1 diabetes mellitus
S. Elsayed1, M.H. Gouda2, D. Mokhtar Emara3, S. Mohamed Saleh2

1Alexandria University, Pediatric Endocrinology and Diabetology,
Alexandria, Egypt, 2Alexandria University, Pediatric Department,
Alexandria, Egypt, 3Alexandria University, Radiodiagnosis Department,
Alexandria, Egypt

Introduction: Type 1 diabetes mellitus (T1DM) is associated with
reduced bone mineral density (BMD). Potential pathogenic mecha-
nisms of T1DM related bone damage may include the deficiency of
insulin and insulin-like growth factors. Early identification of reduced
BMD is useful in reducing the bone loss and fracture risk. We can get
a quick, non-invasive, and accurate quantitation of bone mass by using
dual energy X-ray absorptiometry (DEXA scan).
Objectives: The aim of the study was to assess BMD in children and
adolescents with T1DM of 5 years duration or more and to evaluate
its relation with the glycemic control.
Methods: This study included 30 children and adolescents with
T1DM attending the diabetic clinic in Alexandria University Children's
Hospital, Egypt. They were compared with 30 apparently healthy chil-
dren of matched age and sex. Thorough history taking and clinical
examination were done with emphasis on age and duration of diabe-
tes, type and dose of insulin, and history of fractures. Laboratory
investigations were done including renal functions, serum Calcium
(Ca), Phosphorus (P), Alkaline Phosphatase (ALP), and Glycosylated
hemoglobin (HbA1C). BMD was assessed by DEXA scan at the spine
(L2-L4) and at the femur.
Results: In the present study, the mean age of the diabetic cases was
12.2 years with mean of 7.6 years as duration of diabetes. No signifi-
cant difference between the two groups as regards the serum levels
of Ca and P but ALP was significantly higher in diabetic cases than in
controls (p = 0.001). It was found that 9 diabetic cases (30%) had low
bone density (Z score < -2 Standard deviation (SD) by DEXA scan).
The mean HbA1C level in diabetic cases with low BMD was 10.8%.
The diabetic cases had lower mean BMD results than in control
group (p = 0.01).
Conclusions: Reduced BMD is common in children with T1DM. We
recommend assessing children with T1DM by DEXA scan for early
identification of reduced BMD to reduce the fracture risk.

P161
Effect of lipoprotein-associated phospholipase A2

on atherosclerosis in children and adolescents with
type 1 diabetes mellitus
B. Ersoy1, N. Ero�glu1, M. Özkol2, E. Onur3

1Celal Bayar University, School of Medicine, Pediatric Endocrinology,
Manisa, Turkey, 2Celal Bayar University, School of Medicine, Pediatric
Radiology, Manisa, Turkey, 3Celal Bayar University, School of Medicine,
Clinical Biochemistry, Manisa, Turkey

Aims: Children with type 1 diabetes (T1D) have high risk for early
adult-onset cardiovascular disease. Lipoprotein-associated phospholi-
pase A2 (Lp-PLA2) is one of the predictor for atherogenesis. The aim
of this study was to investigate the changes in Lp-PLA2 levels accord-
ing to the duration of diabetes and its effect on atherogenesis in chil-
dren and adolescents with type 1 diabetes mellitus (DM).
Participants and Methods: Eighty eight diabetic children and aged
7-25 years were included in this cross-sectional study. In all patients
of serum sample, Lp-PLA2 levels, HbA1c, and lipid profile were
assessed. Carotid Intima Media Thickness (IMT) was measured as an
indicator of subclinical atherosclerosis. None of the patients have
office hypertension. The patients were divided into three groups
according to the duration of diabetes as 1 to 5 years (group1), >5 to
10 years (group 2), and >10 years (group 3).
Results: Lp-PLA2 levels were found to be significantly higher in group
2 than group 1 and 3. Low density lipoprotein cholesterol (LDL-C) and

triglyceride (TG) levels were significantly lower in group 1 compared
with groups 2 and 3 (p < 0.05). Significant differences were found
regarding carotid IMT between group1 and 3, and group 2 and 3 (p <
0.05). There was no significant correlation between Lp-PLA2 levels
and atherosclerotic parameters (p > 0.05).
Conclusion: Lp-PLA2 levels showed changes as the duration of diabe-
tes increased. Although Lp-PLA2 levels increased after the fifth year
of diabetes, interestingly, it decreased after the tenth year of the dis-
ease. The lack of association of LP-PLA2 levels with no atherosclerotic
markers in children and adolescents with type 1 DM suggests that the
effect of Lp-PLA2 on atherogenesis is debatable. Further studies are
needed to clarify the potential association of Lp-PLA2 with
atherosclerosis.

P162
The Atherosclerosis and Childhood Diabetes Study
(ACD): early low-grade inflammation in young
patients with type 1 diabetes compared to healthy
controls
A. Simeunovic1,2, I. Seljeflot2,3, C. Brunborg4, M. Heier2,5,6, K. Dahl-
Jørgensen2,5,6, H.D. Margeirsdottir1,2,6, Norwegian Study Group for
Childhood Diabetes
1Akershus University Hospital, Department of Pediatric and Adolescent
Medicine, Lørenskog, Norway, 2University of Oslo, Faculty of Medicine,
Oslo, Norway, 3Oslo University Hospital, Center for Clinical Heart
Research and Department of Cardiology, Oslo, Norway, 4Oslo University
Hospital, Oslo Centre for Biostatistics and Epidemiology, Research
Support Services, Oslo, Norway, 5Oslo University Hospital, Pediatric
Department, Oslo, Norway, 6Oslo Diabetes Research Centre, Oslo,
Norway

Introduction: Patients with type 1 diabetes (T1D) have increased
mortality from Cardiovascular Disease and inflammation is important
in the development of atherosclerosis. In the ACD study we prospec-
tively evaluate early stages of atherosclerosis and its predisposing fac-
tors in childhood onset T1D compared to healthy controls.
Objectives: To evaluate the extent and change in inflammation over a
five year period in T1D patients and healthy controls.
Methods: The ACD study is a prospective population-based cohort
study with follow-up every fifth year of childhood onset T1D patients
and healthy control subjects from the South-East Health Region of
Norway. At baseline 307 diabetes patients (50.5% girls) and
116 healthy controls (50.4% girls) were included. At the 5-year
follow-up 245 diabetes patients (53.5% girls) and 130 healthy controls
(56.2% girls) were included. Circulating levels of VCAM-1, P-selectin,
E-selectin, CRP, IL-6, IL-18, MCP-1, MMP9 and TIMP1 were mea-
sured by ELISAs at both baseline and 5-year follow-up. Statistical ana-
lyzes include descriptive and linear mixed models.
Results: The mean age at baseline was 13.7 � 2.8 years. The disease
duration in the diabetic group was 5.6 � 3.4 years at baseline and
10.3 � 3.6 years at the 5-year follow-up. Most pro-inflammatory
markers changed significantly over five year period within both
groups. Significant mean change between-groups over the five year
period was observed for the following markers: IL-18 28 pg/mL (95%
CI 7.7 to 49.2; ρ = 0.007), P-selectin 2.0 ng/mL (95% CI 0.2 to 3.8; ρ =
0.028), TNFα 0.5 pg/mL (95% CI 0.03 to 0.9; ρ = 0.038) and TIMP-1
9.8 ng/mL (95% CI 3.4 to 16.1; ρ = 0.003).
Conclusion: An early low-grade inflammation is present in young indi-
viduals with T1D already five years after diagnosis. This is sustained
at ten years disease duration, however only limited changed compared
to healthy controls.
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Early onset childhood diabetes and rapid
progression to severe retinopathy in adolescence
before age 18 years: is retinopathy on the rise?
A. Pryke1, J. Cusumamo1, Y.H. Cho1,2, P. Benitez-Aguirre1,2,
M. Craig1,2,3, G. Liew1,2, K. Donaghue1,2

1The Children´s Hospital at Westmead, Institute of Endocrinology and
Diabetes, Westmead, Australia, 2The University of Sydney, Sydney,
Australia, 3University of New South Wales, Sydney, Australia

Objective: To determine temporal trends in the prevalence of severe
diabetic retinopathy (DR) in adolescents with type 1 diabetes (T1D).
The incidence of T1D has increased in young children therefore more
adolescents have longer diabetes duration.
Methods: Incident cases of early onset T1D (< 4years) were ascer-
tained from the NSW T1D register over two 3 year time periods:
1999-2001 (n-114) and 2002-2004 (n = 145). We have been screen-
ing for DR using 7-field stereo digital images since 2004. Vision-
threatening referable DR (VTDR) was defined as pre- proliferative DR
or worse and/or diabetic macular oedema (DME). The detection of
VTDR in 2015-2017 was compared with the previous 3 years
(2012-2014) in adolescents < 18 years.
Results: The incidence of T1D increased by 27% for the < 4yr age
group, across the two diagnostic periods and the incidence of VTDR
increased fourfold in the respective adolescent screening periods. In
2012-2014, there was one case of VTDR (pre-proliferative) in a
16 year old boy. In 2015-2017, 4 cases of VTDR were detected. All
had chronic suboptimal glycaemic control with HbA1c at screening:
8.1% to 11.3%. Two cases were post menarchal girls (aged 15 and
17yrs) with proliferative DR requiring laser photocoagulation and the
other two were boys (both aged 15yrs) with pre-proliferative
DR. Progression was rapid in the two girls from no DR and back-
ground DR at screen 2.2 years previously. One prepubertal boy, lost
to follow up for 10 years, presented with growth failure and his
HbA1c had decreased from 14% to 8.1% over 6 weeks; the second
boy was lost to follow-up for 3 years (previously no DR).
Conclusion: There was a marked increase in VTDR incidence in ado-
lescents (< 18 yrs) during the period 2015-2017 compared with
2012-2014. We speculate that with an increasing number of children
diagnosed with T1D before the age of 4 years, there will be more
cases of VTDR in adolescents detected in the future, emphasizing the
importance of regular screening.

P164
Influence of puberty on periodontal disease in type
1 diabetes mellitus
P. Chakraborty1, S. Ghosh1, A. Chakraborty2

1IPGMER and SSKM Hospital, Endocrinology & Metabolism, Kolkata,
India, 2Guru Nanak Dental College, Periodontology, Kolkata, India

Objective: To establish a correlation between periodontal health sta-
tus with pubertal stage & metabolic control in subjects with type
1 diabetes.
Research Design and Methods: Oral hygiene index (OHI), gingival
index (GI), probing pocket depth (PPD) and clinical attachment loss
(CAL) were recorded in subjects with type 1 diabetes (110) and
healthy siblings (22). Duration of diabetes, age of diagnosis of T1D,
glycosylated hemoglobin (HbA1c) and presence of microvascular com-
plications was documented.

Result: Mean age of the case and control was 13.32 � 3.96 years and
13.18 � 5.58 years. GI (p = 0.044) and PPD (p = 0.013) was worse in
the cases vs. the controls. No difference was found in the number of
teeth and OHI.
Greater PPD (p = 0.026) in cases vs. the controls in stage II-IV puberty
was seen and both worsening GI (p = 0.038) and greater PPD (p =
0.027) in the cases vs. controls in stage V despite better OHI p =
0.040. Pubertal staging revealed no difference in any of the studied
dental parameters in stage 1.
HbA1c but not duration of diabetes was seen as a significant predictor
of periodontal disease (PD). (OR = 1.03, 95%CI-1.01-1.06). Positive
correlation between HbA1c values with PPD (p = 0.009) and GI (p =
0.001) was seen. PD was significantly associated with markers of
nephropathy and neuropathy.
Conclusion: Type 1 diabetes was more likely to develop PD com-
pared to healthy siblings. Onset & progression of puberty & poorer
glycaemic control, rather than duration of diabetes was associated
with greater risk of PD. PD was more likely to be associated with
markers of microvascular disease.

P165
Retinopathy in Bangladeshi youth cohort with
diabetes- a multicenter study
B. Zabeen1, K. Huda2, M. Meher2, F. Ahmed2, S. Akhter3, N. Nahar3,
K. Azad4

1Bangladesh Institute of Research and Rehabilitation for Diabetes,
Endocrine and Metabolic Disorders, CDiC, Dhaka, Bangladesh, 2Changing
Diabetes in Children Program,BADAS, CDiC, Dhaka, Bangladesh,
3Bangladesh Institute of Research and Rehabilitation for Diabetes,
Endocrine and Metabolic Disorders, Paediatrics, Dhaka, Bangladesh,
4Bangladesh Institute of Research and Rehabilitation for Diabetes,
Endocrine and Metabolic Disorders, PCP, Dhaka, Bangladesh

Objectives: The aim of this study was to investigate the prevalence
and risk factors associated with, retinopathy in Youth with diabetes
Methods: A total of 1227 adolescents and youth (minimum diabetes
duration 2 years) with median age of 19.0 years (interquartile range,
16.0-22.0) and diabetes duration of 5.6 years (4.0-8.0) were included
in the study from eleven centers of Bangladesh. Retinopathy was
detected using wide-field fundal photography and grading was done
by National Screening Committee of UK by experienced
Ophthalmologist.
Results: Diabetic retinopathy was observed in 69 (5.6%) participants,
66 of them were early diabetic retinopathy stage 1. Among them
5.2% were T1 diabetes, 14.8% were Fibrocalculous pancreatic diabe-
tes (FCPD) and 4% were Type 2 diabetes (p.016). Compared with the
group without retinopathy, participants with retinopathy had higher
HbA1c 9.2[8.0 -11.2] vs 8.5 [7.3 -9.7] (p .032), longer duration of dia-
betes 7.0[4.8-9.7] vs 5.5 [3.9-7.8] years; (P < 0.001), and were older
21.0[18.0-23.0] vs. 19 [16.0-22.0] years; (P = 0.0001). On logistic
regression univariate analysis independent predictors of retinopathy
were older age at diagnosis, longer duration of diabetes and median
HbA1c which remained significant in multivariate analysis as predic-
tors of retinopathy.
Conclusions: Greater HbA1c in addition to established risk factors,
support the concept that the pathogenesis of diabetic retinopathy is
likely due to the combined influence of various risk factors. Early
detection of Diabetic retinopathy is imperative, which could be
reversible after strict glycaemic control and arrest the risk of progres-
sion toward severe stages of Diabetic retinopathy.
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Apolipoproteins as biomarkers of diabetic
retinopathy in T1DM patients
N. Palarie1,2, T. Pasenco3, L. Vudu1

1State University of Medicine and Pharmacy 'Nicolae Testemitanu',
Laboratory of Endocrinology, Chisinau, Republic of Moldova,
2International Clinic, Ophthalmology Department, Orhei, Republic of
Moldova, 3State University of Medicine and Pharmacy 'Nicolae
Testemitanu', Ophthalmology Department, Chisinau, Republic of Moldova

Introduction: Diabetic Retinopathy (DR) represents a common and
severe complication of diabetes; thus there is a need to be able to pre-
vent DR and to identify specific and early predictors. Many epidemio-
logic studies were dedicated to the relationship between the DR and
traditional lipids, i.e. triglycerides, cholesterol, highdensity-lipids
(HDL), low-density lipids (LDL), which are considered effective bio-
markers in this disease. But recent studies suggest that lipoprotein α
(Lp α), apolipoprotein AI (apoAI) and apolipoprotein B (apoB) could be
stronger predictors of DR progression than traditional lipids (TL).
Objectives: Our study aims to determine if Lp α, apoAI, apoB and
apoB-to-apoAI ratio can be effective biomarkers for DR and to deter-
mine any correlation between serum levels and severity of DR in type
1 diabetic (T1DM) patients.
Methods: This was a cross-sectional study of 37 patients with T1DM
aged 16-42 years. Fasting blood samples (< 12 hours) included choles-
terol, HDL, LDL, triglycerides, Lp α, ApoAI, ApoB, ApoB-to-ApoAI
ratio. DR was graded according to the International Council of Oph-
thalmology classification from retinal photography taken at 45� field
of view.
Results: After adjustment for age, sex, diabetes duration, A1C, sys-
tolic blood pressure, diabetes medications and according to the DR
screening results patients were divided into 3 groups: mild-moderate
non-proliferative DR (I group), severe non-proliferative DR (II group)
and proliferative DR (III group). In the I group TL were above normal
in 7%, while apolipoproteins - in 36% of cases. In the II group TL were
above normal in 9%, but apolipoproteins in 19%. In the 3 group TL
were high in 8% and apolipoproteins in 15%.
Conclusions: Lp α, ApoAI and apoB and the apoB-to-apoAI ratio were
significantly associated with DR severity. Serum apolipoprotein levels
may therefore be stronger biomarkers of diabetic retinopathy than
traditional lipids.

P167
Metabolic safety and efficacy of growth hormone in
short stature type 1 diabetes (T1DM) children with
or without growth hormone deficiency (GHD)
M. Mohit1,2, M. Vohra3, B.A. Murugnathan4, B. Saboo5,
A. Maheshwari6, J. Panda7, A. Jagdeesha8

1Manipal Hospital, Endocrinology, Jaipur, India, 2Sashakt Thyroid
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Hormone Clinic, Diabetes, Ahmedabad, India, 6KGMC, Gen Medicine,
Lucknow, India, 7SCB Medical College, Gen Medicine, Cuttack, India,
8Arvinda Diabetes Centre, Diabetes, Bangalore, India

Introduction: The incidence of T1DM is increasing, especially in the
younger age groups (age < 5 years). Early diabetes onset and a mean
HbA1c value >7% are negatively correlated with adult height. Short
Stature is therefore commonly prevalent in T1DM children. This can
be due to co-existence of T1DM and GHD, but more often it is
idiopathic.
Objectives: To find out
1. Are the children with T1DM and short stature, potential candidates
for combined GH and insulin therapy?

2. In these children, with adequate adaptation of insulin dosage, does
metabolic control worsen during GH therapy ?
3. What is the final height outcome in both the cohorts?
4. Does the combined therapy improve the quality of life of the chil-
dren with diabetes.
Methods: This project was carried out as a multi-center project, with
leading pediatricians, diabetologists and endocrinologists. All 22 chil-
dren with T1DM and short stature were screened for nutritional ane-
mia, renal impairment, liver impairment, primary hypothyroidism and
other causes of short stature. After correction of all these causes, chil-
dren were screened for GHD. After the diagnosis of GHD, cerebral
MRI to rule out hypothalamic or hypophyseal masses, was carried out.
All children received a GH dose of 25-35mcg/kg/day along with ade-
quate insulin dosage adjustment. All children were followed up for
three years period through the study. Complete longitudinal data on
height SDS, HbA1c, daily insulin requirement, mode of insulin therapy
and BMI SDS was maintained.
Results:
1. GH efficacy is not reduced in T1DM.
2. GH therapy does not worsen the glycemia beyond control.
3. Good metabolic control and attainment of target height significantly
improve the quality of life of the children with diabetes.
Conclusions:
1. Early initiation of treatment of idiopathic short stature in children
with diabetes is recommended.
2. Optimal dosing of GH is recommended without fearing the meta-
bolic worsening.

P168
Prevalence risk factors outcome and follow up of
cataract surgery in type 1 diabetes mellitus (T1DM)
S. Rishi1,2,3, S. Shukla2,3,4, A. Bajpai1, M. Khattri4, R. Saxena2,3

1Centre for Diabetes and Endocrine Research, (CDER), Regency Health
Care, Kanpur, India, 2Center for Diabetes and Endocrine Diseases,
Kanpur, India, 3Society for Prevention and Awareness of Diabetes (SPAD),
Kanpur, India, 4Regency Health Care, Department of Ophthalmology,
Kanpur, India

Objective: Cataract in Type1DM is present in 1-27% in different
populations. It is considered a rare complication of T1DM.
Purpose of this study was to look at the Prevalence and for the fac-
tors contributing to cataract formation in India.
Method: We have been collecting date and following up all patients
with Type 1 diabetes who were operated for cataract surgery in last
10 years. Prevalence and predictors in children were also seen.
150 children were evaluated for fundus screening.
Total no. of patients 10, male/female 5/5. Mean Age of surgery
13.7 years (6-18 years), Mean age of cataract detection after diagnosis
of T1DM 3.7 years (1-8 years) Mean Current age16.9 years (7-22 years)
and duration of diabetes 8.3 years(4-15),HbA1c 7.9 (6.7-10),Mean Age
of surgery 13.7 years (6-18 years), episodes of Ketoacidosis 6/10,
Nephropathy 2/10, Retinopathy none, operated both eyes in 9/10,
Type of cataract - cortical 6/10, posterior polar 3/10 and hyper mature
cataract 1/10. 7/10 children belonged to low socio economic status.
Result
1. Prevalence 7.1%
2. 50% had Hb1AC < 7.5
3. Cataract in Type 1 DM may be seen as early as 3.7 Years of

onset of T1DM.
4. Majority had cataract after 10 years of age.
5. Not linked to microvascular complications.
6. No. Gender preponderance.
7. Usually bilateral.
8. Vision Improved in 1-2 weeks.

Best corrected visual Acuity (BCVA) in 1-2 weeks time was 6/6
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or 6/6(Partial) in all patients except one, as this patient was
amblyopic pre operatively.

9. Strongly associated with ketoacidosis.
10. Usually cataract was soft or cortical.

a. 2 Patients had posterior polar cataract in both eyes.
b. 1 Patient had hyper mature cataract.

11. 3 Patients over the years developed retinopathy.
12. Vision of all 10 patients is good after 10 years of average fol-

low up.
Conclusion: - cataract in Type 1 diabetes is seen as early as 1 year
after the onset of Type1DM.
Risk factors are diabetic ketoacidosis and low socio economy status (?
nutritional deficiency).

P169
Cohort analysis for glycemic control and
microvascular complications of resource
constrained type 1 diabetic under regular follow up:
a 7 years analysis
R. Shukla1,2,3, S. Shukla2,3, D. Yagnik3, A. Bajpai1, B. Ganguli3,
R. Saxena2

1Centre for Diabetes and Endocrine Research, (CDER), Regency Health
Care, Kanpur, India, 2Center for Diabetes & Endocrine Diseases, Kanpur,
India, 3Society for Prevention and Awareness of Diabetes (SPAD), Kanpur,
India

Objectives: To examine the glycemic trends of type 1 diabetics trea-
ted under a resource constrained setting with conventional insulin
and correlate with microvascular complications of diabetic retinopathy
and nephropathy .we also looked for the reasons of unsatisfactory
outcome.
Material and Method: All children, diagnosed in a geographically
defined area around Kanpur, identified using Kanpur Diabetes Regis-
try Project.
Patterns of HbA1c values were observed over a 7 year time point
with regular monitoring of HbA1c with periodicity of 6 months, as
part of continuing 7 year population based study which evaluates
impact of glycemic control early in disease on the occurrence of incipi-
ent diabetic nephropathy and background retinopathy. All patients
also received structured education once in 4 months.
We did the interim analysis of the follow up trends for the glycemic
control for 7years for T1DM who came to us between 2011 till 2018.
These patients are under active 7 years follow up. Data was analyzed
retrospectively for glycemic control pattern of 125 patients (75M,
50F), mean age 12.73(3-17).
Mean duration of diabetes: 7.65 years (2.5 - 11Years in 2011).
Results
1. None of the patient in first visit had retinopathy, over 7 years

12 patients developed Diabetic retinopathy.
2. Nephropathy deteriorated over the years (1st Visit - 29%, 2nd visit

- 23%,3rd visit - 38%, 4th visit - 40% of patients).
3. HbA1c initially reduced then it increased.
4. Reason for deterioration - lack of parental motivation even with

adults it emerged as reason for poor control.

[HbA1c correlation over 7 years.]

Conclusions: T1DM management under resource constrained set up
is a challenging.
Lack of Individual self-motivation and parent's motivation emerged as
main reason for poor control, along with financial Constrains.

P170
Improvement in cardio-metabolic risk with vitamin
D supplementation in children with type1 diabetes
N. Lohiya1,2, V. Khadilkar1,2, S. Bhor1, V. Ekbote1, A. Khadilkar1
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2Bharati Vidyapeeth Medical College, Pediatric Endocrinology, Pune, India

Objectives: Children with T1D are likely to have increased cardio-
metabolic risk (CM). Studies suggest supplementation with vitamin D
reduces cholesterol concentrations. Our objective was to supplement
children with T1D with vitamin D & study changes in lipid profile &
body composition (BC).
Methods: Study was conducted from 2015-17. Children with> 1yr of
diabetes [136 children (boys-65)] with T1D between 3-18 yrs with no
other comorbidity & not on any supplements were included. Anthro-
pometry, biochemical parameters (HBA1c, Vitamin D & lipid parame-
ters) were assessed. BC was measured using bioelectrical impedance.
1000 IU of vitamin D3/day was given to children for 1 year.
Results: At baseline, mean age was 12.5 � 3 years; mean height,
weight, BMI and waist circumference (WC) Z scores were -0.5 � 1.5,
-0.5 � 1.1, -0.3 � 0.9 & -0.9 � 2.1 respectively; mean HbA1c was
10.3 � 2.1%, vitamin D was 14 � 7.7 ng/dL. At end line, mean height,
weight, BMI and WC Z scores were -0.4 � 1.9, -0.3 � 1, -0.15 � 1.1
and -1.2 � 1 respectively; mean HbA1c was 9.4 � 1.7%, vitamin D
was 21.3 � 9.1ng/dL (p < 0.05).BC Z scores at baseline showed Fat
Mass Index (FMI) was -0.4 � 0.7, Fat Free Mass Index (FFMI) was -0.7
� 0.9 & Muscle Mass Index (MMI) was -0.65 � 0.9. Body composition
at end line showed Z scores of FMI was -0.2 � 0.9, FFMI was -0.6 �
0.9 & MMI Z was-0.5 � 0.9.
Waist circumference, Lipid concentrations, HbA1c, Vitamin D & bone
profile (p< 0.05) improved significantly at end line. Body composition
also improved (p < 0.05) in boys and was unchanged in girls (p > 0.05).
Conclusion: Vitamin D supplementation helped in reducing cardio-
metabolic risk in T1D children.

Baseline Endline

Cholesterol (mg/dL)* 159.9 � 43.2 127.8 � 32.2

HDL (mg/dL)* 51.3 � 12.5 39.4 � 13.7

LDL (mg/dL)* 89.7 � 40.4 70.9 � 30.1

Triglyceride (mg/dL)* 71 � 36.7 87.8 � 33.3

VLDL (mg/dL)* VLDL (mg/dL)* 18.8 � 22.9 17.5 � 6.7

FMI* -0.4 � 0.7 -0.2 � 0.9

FFMI** -0.7 � 0.9 -0.6 � 0.9

MMI** -0.65 � 0.9 -0.5 � 0.9.

[Lipid profile and body composition in study population (*p value
<0.05, **->0.05)]
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Lipid profile in relation to glycaemic control in type
1 diabetes children and adolescents in Bangladesh
A. Baki1, B. Zabeen2, E. Sima3, M. Haider4, N. Nahar1, K. Azad5

1Bangladesh Institute of Research and Rehabilitation for Diabetes,
Endocrine and Metabolic Disorders, Paediatrics, Dhaka, Bangladesh,
2Bangladesh Institute of Research and Rehabilitation for Diabetes,
Endocrine and Metabolic Disorders, CDiC, Dhaka, Bangladesh, 3Life for a
Child Program, BADAS, LFAC, Dhaka, Bangladesh, 4Changing Diabetes in
Children Program, BADAS, CDiC, Dhaka, Bangladesh, 5Bangladesh
Institute of Research and Rehabilitation for Diabetes, Endocrine and
Metabolic Disorders, PCP, Dhaka, Bangladesh

Objectives: Dyslipidaemia and hyperglycaemia are metabolic abnor-
malities commonly found in young patients with Type 1 diabetes and
both increase the risk of cardiovascular disease.
Methods: This cross sectional study was aimed to evaluate the pat-
tern of dyslipidaemia and its relationship with other risk factors in chil-
dren and adolescents with type 1 diabetes. A total of 397 Type
1 diabetes (T1DM) patients aged 10-18 years who attended CDiC, a
Pediatric diabetes clinic in BIRDEM over one year period were
included in this study.
Results: The overall frequency of dyslipidaemia was 63.5% and
median duration of diabetes was 3.0[2.0- 5.0 years]. The High TG,
High Cholesterol, High LDL and low HDL were found in 47%, 66.8%,
81% and 37% respectively. Patients with dyslipidemia had signifi-
cantly lower median BMI (kg/m2) (18.2 [IQR; 16.2-21.2] vs 19.2
[17.2-21.6] (p = .015)). FBS was significantly higher (12.8 [10.0 -15.5]
vs 10.8 [7.7-12.6] (p< 0.0001)) and higher median HbA1c (9.9
[8.5-11.9] vs 9.0 [7.9- 10.5] (p< 0.0001))in dyslipidemic patients.
Conclusion: There is high prevalence of dyslipidemia in our children
and adolescents with T1DM, which was associated with poor glycae-
mic control. Longitudinal studies will provide early diagnosis, and
intervention of dyslipidemia which is imperative to assist in preventive
strategies.

P172
Bone status among youth and young adults with
type 1 diabetes - a control study after 10 years
A. Chobot1, O. Janota2, J. Polanska3, W. Pluskiewicz4

1Clinical Hospital No 1, Zabrze, Poland, 2School of Medicine in Katowice,
Medical University of Silesia, Department of Children's Diabetology,
Katowice, Poland, 3Technical University of Silesia, Data Mining Group,
Gliwice, Poland, 4School of Medicine with the Division of Dentistry in
Zabrze, Medical University of Silesia, Department and Clinic of Internal
Diseases, Diabetology and Nephrology, Metabolic Bone Diseases Unit,
Katowice, Poland

Objectives: A study from 2007 (Silesia region, Poland) showed to dif-
ferences in bone quality of pre-pubertal children with type 1 diabetes
(T1D) in comparison to healthy pre-pubertal children and significantly
worse bone quality in DM1 adolescents compared to healthy peers.
The present study aimed to assess the bone status of these patients
with DM1 10 years later.
Methods: 32 patients (12 women) from the former study, aged 14-27
(20.5 � 3.93) years, with DM1 duration 13.9 � 1.97 years were will-
ing to participate. Bone status was assessed by phalangeal Quantita-
tive Ultrasound (QUS; Ad-SoS - amplitude dependent speed of sound
[m/s]) as in the past. Additionally analysis included: gender, age, T1D
duration, anthropometric parameters presented as standard deviation
scores (SDS), daily insulin requirement (DIR), mean glycated hemoglo-
bin (HbA1c) from the year preceding the research, medication other
than insulin, bone fractures and comorbidities.
Results: There were no significant differences between the current
and past (10 years earlier) QUS results, also in subgroups according to
history of fractures, comorbidities or additional medication. Past QUS
measurements correlated positively with current results (r = 0.64, p <
0.001). There were significant differences between current and

previous mean Ad-SoS SDS between females and males (0.71 � 1.11
vs -0.30 � 1.12; p = 0.018) and between patients with positive and
negative history of fractures (0.37 � 1.11 vs -0.55 � 1.21; p = 0.042).
Mean HbA1c from the last year, DIR and anthropometric measure-
ments were not related to bone status.
Conclusions: During 10 years bone status of the studied adolescents
and young adults did not change. The only parameter that was found
to impact bone quality was history of fractures. This may suggests
that bone status in young patients with DM1 depends rather on factor
not directly related to diabetes.
Source of funding: Partially financed by BK/204/RAU1/2017

P173
Assessment of platelet morphology in children with
type 1 diabetes mellitus (T1DM)
B. Ali1, L. Aboul Fotoh1, H. Moeness2, N. Moftah1

1Faculty of Medicine, Minia University, Pediatrics, Minia, Egypt, 2Faculty
of Medicine, Minia University, Clinical Pathology, Minia, Egypt

Background: Type1diabetes mellitus (T1DM) is still rapidly increasing.
As the onset of the disease occurs in early life, the afflicted are at
great risk of developing cardiovascular disease as a complication of
diabetes. The majority of ischemic events occur due to intravascular
thrombosis. This is a state which favor platelet aggregation and
adhesion.
Aim of the Study: Was to investigate whether platelets' morphology
is altered in children with T1D,and its relations to disease duration
and metabolic control of the disease.
Subjects and Methods: This was a case-control study included
75 children with T1D.They were divided into three groups, group I;25
children recently diagnosed with T1D,group II;25 children with T1D
for duration(1-5) years and group III;25 children with duration ≥

5 years. Another, 25 apparently healthy children age and sex matched
with the diabetic children served as a control group. The studied
groups were subjected to:Thoroug history taking ,clinical examination
and laboratory investigations included: Random blood sugar, Com-
plete blood count ,Platelets study(platelet count ,mean platelet vol-
ume, platelet distribution width, platelet large cell ratio) ,HbA1c % and
Fructosamine.
Results: The diabetic group had significantly higher levels of (MPV,
PDW P-LCR),than the control group. BMI had significant fair correla-
tions with PDW and P-LCR. Duration of diabetes had significant posi-
tive correlation with mean platelet volume (MPV),platelet distribution
width (PDW) and platelet large cell ratio (P-LCR), Fructoseamine had a
moderate significant positive correlation with MPV and significant fair
positive correlations with PDW and P-LCRP.
Conclusion: Platelets in T1D show morphological evidence of hyper-
activity (higher MPV, PDW and P-LCR) in comparison to the control
which may predispose the patients to future cardiovascular events.

P174
A retrospective study of prevalence of diabetes
mellitus in children with Thalassemia major in India
S. Kanodia1, A. Arya2

1BLK Superspeciality Hospital, Paediatric Endocrinology, Delhi, India, 2Sir
Gangaram Hospital, Paediatric Endocrinology, Delhi, India

Objective: To study the incidence and prevalence of Impaired Glu-
cose Tolerance (IGT)/Diabetes Mellitus (DM) in Thalassemia major
children, receiving regular blood transfusions. Also to study the corre-
lation between-Age of starting transfusion/ Average Sr. Ferritin
levels/ Age of starting chelation AND incidence of IGT/DM in these
children.
Method: A retrospective study of thalassemia major patients, com-
prising of both males and females, receiving regular blood transfusions
and chelation therapy in Sir Ganga ram Hospital, Delhi, during
2000-2013.
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Basic information for each child was determined - age of presentation,
onset of transfusion and chelation/ Anthropometric data/Pubertal sta-
tus (tanner staging).
Blood investigations -Sr. Ferritin and average ferritin levels, Hemoglo-
bin level, OGTT (Oral Glucose Tolerance Test).
Results:

Endocrine
complications
(% in both
sexes) Country

Cyprus
(435)

Greece
(262)

Italy
(1861)

Tehran
(220)

N. Am
(262)

Our study
(225)

DM/IGT 9.4 5/27 4.9 8.7 5 8/4.9

[Incidence of IGT/DM in Thalassemia major children]

The incidence is comparable with studies conducted in different coun-
tries, but as large scale studies are not available from India, true inci-
dence of IGT/DM in Thalassemia major cannot be determined
precisely.
Conclusion: In our study incidence of IGT/ DM increased with Age -
maximum seen in age group>15 years.
• No association was found between age of onset of transfusion
and chelation/ Average Ferritin values with incidence of
IGT/DM.
• Lacunae in study -
- Large scale studies required for determining true incidence of dis-
ease in India.
- Patients lost to follow up/ late presentation.
- Lack of infrastructure for investigations and treatment.
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Prevalence and determinants of dyslipidemia in
children and adolescents with type 1 diabetes
mellitus
S. bhavan1, H. Prasad K2, N. Kannan1, K. Nedunchezian1,
S. Thangavelu1

1Dr Mehta Hospital, Paediatrics, Chennai, India, 2Dr Mehta Hospital,
Chennai, India

Background: Dyslipidemia is an important macrovascular complica-
tion of type 2 diabetes in children and adolescents. No Indian data in
this regard.
Aim: To study the prevalence and determinants of dyslipidemia in a
multidisciplinary diabetic clinic of a tertiary care referral hospital.
Methods: A cross sectional study was conducted on all children and
adolescents with type 1 DM. Subjects underwent assessment of Lipid
profile as per International Society of Paediatric and Adolescent Dia-
betes (ISPAD) after 12 hours of fasting. Dyslipidemia defined by the
American Diabetes Association (ADA) as having: low density
lipoprotein-cholesterol (LDL-C)≥100 mg/dL, high density lipoprotein-
cholesterol (HDL-C) < 40 mg/dL , total cholesterol (TC)≥200 mg/dL,
triglycerides(TG) ≥ 100 mg/dL. Dyslipidemia was considered present if
one or more of these lipid parameters were abnormal.
Results: 48 subjects were included in the study. The Mean Total cho-
lesterol was 161.6 � 8.9 mg/dL, Triglyceride 114.3 � 9 mg/dL, HDL-
47.0 � 7.0 mg/dL, LDL -99.7 � 12.7 mg/dL. The prevalence of abnor-
mal total cholesterol, high triglyceride, low HDL and high LDL were
36.8%, 39.5%, 21.1% and 34.2% respectively. The determinants of
presence of dyslipidemia on univariate analysis were total daily insulin
requirement, BMI SD scores and frequency of hypoglycemia (p< 0.05).
BMI SD scores were the most determining factor on multivariate
regression analysis (p< 0.05). All subjects with dyslipidemia were given
lifestyle advice, none initiated on hypolipidemic therapy.
Conclusion: The prevalence of abnormal triglycerides and abnormal
Low Density Lipoprotein in our study were 39.5% and 34.2% respec-
tively. Abnormal BMI SD score is a modifiable risk factor for develop-
ment of dyslipidemia.

Unstandardized
coefficients -
beta

Unstandardized
coefficients -
std error

Standardized
coefficients t Significance

Regimen 0.496 0.204 0.414 2.42 0.022

Chronological age 0.306 0.347 0.306 0.882 0.386

Diabetic age 0.209 0.270 0.156 0.774 0.445

HBA1C -0.293 0.269 -0.264 -1.091 0.285

BMI SD score 0.343 0.209 0.309 1.643 0.012

Microalbuminuria 0.312 0.345 0.172 0.906 0.373

hypertension 0.143 0.384 0.079 0.372 0.713

sex 0.213 0.197 0.215 1.081 0.289

pubertal -0.221 0.335 -0.226 -0.660 0.515

[Table 1:]

P176
Association of micro albuminuria in children and
adolescents with diabetes in Bangladesh
B. Ahmed1, B. Zabeen2, S. Tayyeb2, A. Hossain1, K. Azad3

1Bangladesh Institute of Research and Rehabilitation for Diabetes,
Endocrine and Metabolic Disorders, Paediatrics, Dhaka, Bangladesh,
2Bangladesh Institute of Research and Rehabilitation for Diabetes,

Endocrine and Metabolic Disorders, CDiC, Dhaka, Bangladesh,
3Bangladesh Institute of Research and Rehabilitation for Diabetes,
Endocrine and Metabolic Disorders, PCP, Dhaka, Bangladesh

Objectives: Diabetic nephropathy is leading cause of morbidity and
mortality of type 1 diabetes mellitus (DM). Microalbuminuria is the
first clinical sign of nephropathy.
Methods: This was a cross-section study with longitudinal evaluation
of urinary albumin excretion in 333 children with type 1 diabetes attend-
ing CDiC Clinic in BIRDEM over a period of two years. The aim of the
study was to assess the frequency of microalbuminuria and to determine
other associated risk factors. We collected blood and early morning spot
urinary sample and analyzed for HbA1c by Clover A1c and urinary
microalbumin by a DCA analyzer. Children had urinary microalbumin
30-300 mg/L on at least two occasions were categorized as having per-
sistent microalbuminuria. Demographic and clinical data were recorded
including age at onset of diabetes, age during registration, gender and
duration of diabetes which were compared between patients without
microalbuminuria and with microalbuminuria.
Result: Microalbuminuria developed in forty nine children and adoles-
cents (15%). Median HbA1c was higher 10.1[9.3-12.2] vs 8.4 [7.2-9.6]
(p .0001) in adolescents with microalbuminuria. On logistic regression
univariate analysis independent predictors of microalbuminuria were
older age, systolic blood pressure, BMI SDS and mean HbA1c which
remained significant in multivariate analysis as predictors of
microalbuminuria.
Conclusion: We found high prevalence of microalbuminuria which
was associated with higher age, systolic blood pressure, BMI SDS and
HbA1c.

P177
Hypertension in adolescents and young Indian
adults with type 1 diabetes: prevalence and risk
factors
S. Karthik1, V. Bhatia1, E. Bhatia1

1Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow,
India

Introduction: Hypertension (HTN) is a major cardiovascular risk factor
in type 1 diabetes mellitus (T1DM). The prevalence and risk factors
for HTN in Indian patients with T1DM is not studied.
Objectives: To determine the prevalence of HTN among T1DM
patients ≥ 15 years of age and its associated risk factors.
Methods: In a cross-sectional study, we measured the prevalence of
HTN in 279 consecutive patients with T1DM of age ≥ 15 years and
associated risk factors.
Results: Median age of the study group was 24 years [interquartile
range (IQR) 19 , 31 years] and duration of diabetes was 8 years (IQR
4 ,13 years). Prevalence of HTN was 10.7% (95% CI, 7.4% to 14.9%).
Among males prevalence was 13% (compared to population prevalence
7%) while among females it was 9% (population prevalence 4%). Seventy
percent of those with HTN were males and age-related increase in prev-
alence was noted. Fifty percent of patients had evidence of chronic kid-
ney disease and only 27% of patients had their blood pressure
controlled on medications. On multivariate analysis, T1DM with a family
history of HTN [odds ratio (OR) 4 (1.6 - 9.7)], duration of diabetes
[OR 1.1 (1.0 - 1.1)] had high odds and baseline higher eGFR [OR 0.98
(0.96 - 0.99)] had low odds of being hypertensive.
Conclusions: Prevalence of HTN was higher in T1DM when com-
pared to population prevalence in Uttar Pradesh. A family history of
HTN and increasing duration of diabetes increased odds of HTN. Con-
trol of HTN was not adequate with medications. Hence, vigilant
screening and prompt management must be emphasized to physicians
involved in caring T1DM patients.
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An ambitious intervention at onset of diabetes is a
good investment for keeping a good metabolic
control during the first 2 years
R. Hanas1,2, K. Lundqvist1, L.-I. Johansson1, L. Windell1, A. Sjöstrand1

1NU Hospital Group, Department of Pediatrics, Uddevalla Hospital,
Uddevalla, Sweden, 2Gothenburg University, Sahlgrenska Academy,
Gothenburg, Sweden

Objectives: Many children and adolescents with diabetes have sub-
optimal control. We took part in an 18 month national Quality
Improvement Collaboration (QIC) with benchmarking through our
national pediatric diabetes registry SWEDIABKIDS.
Methods: All 14 participating teams met 4 times for brainstorming
and to make an inventory of needs and possibilities. We used system-
atic improvement methods including the value compass, microsystem
analysis, flow charts, fishbone diagrams, and a plan-do-study-act
wheel to test different improvement ideas. Our clinic chose as our
main topic to keep HbA1c below 52 mmol/mol (6.9%) for the first
24 months after diabetes onset. Carbohydrate counting was started
from diagnosis. Patients were instructed to keep records of mean glu-
cose over 7, 14 and 30 days, and contact the clinic if it was > 8 mmol/l
(145 mg/dl) for 2 weeks in a row. i-Port was used for all <10 years
and pumps for <7 years. A historical control group with onset up until
1 year before the project was used.
Results: During the 18 months' project time, 17 patients had new
onset diabetes. After 2 years, only 2 (12%) had an HbA1c above the
ISPAD target of 7.5% compared to 6 (35%) in the control group. More
patients in the project group had HbA1c < 52 mmol/mol (<6.9%) at
12 months (82.4 vs. 41.2%, p = 0.032). This was not statistically signif-
icant at 24 months (70.6 vs. 35.3%, p = 0.084), however the difference
is clinically significant. Mean HbA1c after 24 months was 48. �10.0 in
the project group and 53.9 � 10.2 in the control group (ns). When
comparing all HbA1c values at 3, 6, 12, 18 and 24 months, the differ-
ence was highly significant (Univariate Anova, p = 0.006).
Conclusions: Participation in a QIC project helped decrease HbA1c,
and we found a significant increase in the number of patients that
managed to keep HbA1c < 6.9%. We conclude that an ambitious
intervention at onset of diabetes is a good investment for keeping a
good metabolic control during the first 2 years.

P179
High prevalence of islet-antibody negative type
1 diabetes (type 1B) among children and
adolescents in North India
V.P. Vipin1, G. Zaidi1, K. Watson2, P.G. Colman2, S. Prakash3,
S. Agrawal3, K.C.O. Reddy1, V. Bhatia1, E. Bhatia1

1Sanjay Gandhi Post Graduate Institute, Endocrinology, Lucknow, India,
2Royal Melbourne Hospital, Diabetes and Endocrinology, Melbourne,
Australia, 3Sanjay Gandhi Post Graduate Institute, Medical Genetics,
Lucknow, India

Introduction: Type 1 B (islet antibody negative) diabetes is rare in
patients of European origin. Previous studies in Indian patients with
T1DM have demonstrated lower prevalence of GADA and IA2A as
compared to Caucasians.
Objective: To study the prevalence of type 1B diabetes among
recently diagnosed (<12 weeks) T1DM children and adolescents in
north India.
Methods: The study included 110 T1DM patients (67 males). Anti-
bodies against GAD, IA2 and ZnT8 were measured by a validated
radio-binding assay using islet antigen labeled with 35S-methionine.
IAA was measured (in patients with diabetes of <2 weeks) using a

radio binding assay. Clinical and biochemical parameters were com-
pared between antibody positive and negative patients.
Results: Age of onset of diabetes was 10.5 � 4.8 years, duration was
3.4 � 3.8 weeks and DKA was present in 47%. In patients with all four
islet antibodies studied (n = 61), GADA, IA2A, IAA and ZnT8A were
present in 53%, 34%, 31% and 29 % respectively. All 4 antibodies
were negative (type 1B diabetes) in 17 patients (28%). ZnT8A was the
only detected antibody in 4 patients reducing the frequency of type
1B diabetes from 34% to 28%. Clinical and biochemical parameters
including DKA, other auto antibodies (TTG, TPO, PCA) and fasting C-
peptide were not different between two groups, however antibody
positive patients revealed risk association for DRB1*0301 [OR = 5.10
(CI = 1.61-16.16) p = 0.003]. Among patients in whom 3 antibodies
(ZnT8A, GADA and IA2A) were tested (n = 110), 28 patients (25%)
were negative for all antibodies. Nine patients (8%) were positive only
for ZnT8A.
Conclusion: There is a high proportion of type 1B diabetes among
Indian children and adolescents, though clinical features and β-cell
reserve did not differ from islet antibody positive patients. HLA-DR3
allele was more frequent in antibody positive patients. The measure-
ment of ZnT8A was useful in decreasing the proportion of type 1B
diabetes.

P180
Engaging with young people to develop relatable
and reliable web based information about real life
with type 1 diabetes
L. Dowling1

1Diabetes UK, London, United Kingdom

Objective: Young people with Type 1 diabetes face a period of transi-
tion which offers exploration and possibilities, but also anxiety and
uncertainty. There is a lack of trusted information on real life issues
that affect young people. Resources are needed to reduce isolation
and support young people through this transition.
Method: In-depth interviews were undertaken with 14 young people
aged 16-25, 7 male and 7 female.
Findings were that young people wanted reliable yet relatable infor-
mation about how to manage real life situations that affect young
people, eg going to university, alcohol, sex and relationships. The for-
mat should be simple, concise and specific. Apps, websites and social
media were the first sources used to search for information and con-
nect with others.
Diabetes UK worked with a creative agency to produce specific infor-
mation about going to university with Type 1 diabetes. 50 young peo-
ple responded to a social media call to share their story. All stories
were reviewed for clinical accuracy to ensure they were reliable, and
six filmed to produce a series of videos about managing Type 1 diabe-
tes at university. These were launched alongside new web content
featuring 12 more young people sharing their tips and experiences at
www.diabetes.org.uk/guide-to-diabetes/teens/me-and-my-diabetes/
school-and-college/Type-1-and-uni-life. The information was pro-
moted through all social media channels.
We also used the same process to produce and promote related con-
tent on alcohol, sex and relationships.
Results: The videos were viewed 56021 times through Facebook,
Twitter and Instagram, and 3085 viewers engaged with them. How-
ever, click through to on-line information was disappointing at
just 311.
Conclusion: On line videos featuring real life stories are an effective
way to provide information to young people. The poor click through
to web based information could indicate that video content is suffi-
cient for this age group, but this requires further investigation.
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Pediatric diabetes clinics: involving parents by
letting them book appointments themselves
according to their needs
P.-E. Kofoed1, J. Thomsen1

1Lillebaelt Hospital, Department of Paediatrics, Kolding, Denmark

Objectives: Usually appointments are scheduled with regular inter-
vals for diabetes patients. However, it could be an advantage with a
more flexible system, in which the patients can book whenever they
have a challenge. We examined the utilization of the pediatric diabe-
tes outpatient clinic when parents were in charge of bookings com-
pared to the traditional way of organizing the appointments.
Methods: Before the intervention period patients were seen every
6 weeks (HbA1c ≥ 64 mmol/mol) or 3 months (HbA1c < 64 mmol/
mol). The diabetes specialist nurses (DSNs) could be telephoned
8.30-9.00. After 9.00 a message could be left on the answering
machine asking the DSNs to call back. From May 2016 till May 2017
only one annual appointment was scheduled. The parents should book
all other consultations themselves. At every visit the HbA1c was
measured.
All patients with diabetes for at least one year were included unless
having complications, received psychiatric treatment, or the patient's
family had so severe challenges in life that it made it impossible for
them to administer a flexible system.
Results: Out of 237 patients, 175 were included in the study. Of
these 36 were excluded as they moved or were transferred to an adult
clinic before end of the study period.
HbA1c before vs. after: 59.99 (SD 9.98) vs. 63.08 (SD 13.87) mmol/
mol (p = 0.0003) (paired t-test).
Conclusions: Families in Denmark have a busy life and it is a huge
challenge to have a child suffering from diabetes. Some parents there-
fore tend to forget to book appointments, however the greater avail-
ability of DSNs by telephone seemed to be appreciated. Still an
overall increase in HbA1c was seen during the intervention period.
To ensure that the children are seen at the clinic it could be consid-
ered a help for the families that the clinic book the recommended
appointments - preferably in collaboration with the parents and
children.

2015-2016 2016-2017

Number of
consultations

Mean 5.9 4.3

Median (range) 5 (2 - 13) 4 (0 - 13)

2 or less consultations 4 22

Number of
telephone calls

Mean 0.9 2.0

Median (range) 1 (0 - 10) 3 (0 - 20)

2 or less calls 100 48

[The use of services by the parents]

P182
The association between quality of care and
healthcare utilization and costs in commercially
insured children and young adults with diabetes: a
retrospective analysis using health plan
administrative data
M. Gill1, M. Shah1, M. Bansal1

1Medtronic - Diabetes, Northridge, United States

Objectives: This study examines the relationship between quality of
care and healthcare utilization and costs in individuals less than
25 years old with diabetes using insulin.

Methods: We used a large repository of commercial insurance enroll-
ment and claims data to conduct a population-based study examining
the relationship between quality of care (i.e., ≥2 A1C tests/year, ≥4
SMBG tests/day, and ≥2 endocrinologist/PCP visits/year, based on
National Committee for Quality Assurance and American Diabetes
Association guidelines) and healthcare utilization and costs (excluding
durable medical equipment), during a 1-year period from the first insu-
lin pharmacy claim. After propensity score matching, patients who
met all 3 quality of care measures (the “quality met” group) were com-
pared to those who met some of the measures (Comparison 1; N =
2,397 per group), and those who met none of the measures
(Comparison 2; N = 775 per group). Statistical analyzes included linear
and Poisson regressions.
Results: Individuals in the “quality met” group had significantly more
physician visits per year and significantly fewer hospitalizations per
year, in both Comparison 1 and Comparison 2. The “quality met”
group had significantly lower average total medical costs of -$1003 in
Comparison 1 and -$2515 in Comparison 2, and significantly lower
average inpatient costs of -$723 in Comparison 1 and -$1833 in Com-
parison 2. There were no significant differences in outpatient or emer-
gency room costs in either Comparison 1 or Comparison 2. However,
the “quality met” group experienced significantly fewer emergency
room visits, in Comparison 2.
Conclusions: Commercially insured pediatric and young adult patients
with diabetes who have better quality of care experience fewer hospi-
talizations and decreased medical costs, despite having more office
visits. This may be of particular interest to payers focused on optimiz-
ing economic outcomes, while improving quality of life for this
population.

P183
Revamping sick day education for type 1 diabetes: a
quality improvement initiative
S. Ravi1, G.T. Alonso1

1University of Colorado, Pediatric Endocrinology/Barbara Davis Center,
Aurora, United States

Objective and Methods: Diabetic ketoacidosis (DKA) is a serious, pre-
ventable complication of type 1 diabetes. Our certified diabetes edu-
cators (CDEs) provide sick day/ketone education at the visit 1 month
after diagnosis. Our handout lacked information about how to calcu-
late insulin doses and how to manage ketones in various circum-
stances. A quality improvement project with 4 Plan, Do, Study, Act
cycles was initiated to assess and improve parental knowledge about
sick day/ketone management and create a more useful handout.
Results: Cycle 1: Following CDE teaching (n = 20), we used Likert
scales to assess parent confidence (8.9/10) and CDE perception of
parent ability to manage diabetes during illness (9.5/10). The results
did not correlate to staff perception of how families actually perform
during illness. Many parents requested more specific guidance.
Cycle 2: A 6 question quiz of plausible scenarios was given to parents
(n = 31) after being taught with the original materials (flowsheet). They
then received a revised version (matrix). On a 10 point Likert scale,
parents rated the matrix 1.8 points higher.
Cycle 3: A third set of parents (n = 27) completed the same quiz after
being taught with the matrix. Mean score for fluid management and
repeated monitoring during ketosis increased (2.5 vs 1.9 out of 3),
though the overall score remained the same (3.7/6). 30% of parents
did not recognize DKA warning signs.
Cycle 4: We edited the matrix to include DKA warning signs. CDEs
emphasized the need for additional insulin to treat ketosis. A separate
version of the handout was created for insulin pump users. Providers
who cover sick day calls report that parents educated with the matrix
refer to it during the call and have more advanced questions.
Conclusions: Patients with diabetes should receive clear instructions
for sick day management. We will be improving sick day training by
reviewing the plan more frequently with patients to increase under-
standing and retention.
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Is fasting c-peptide level useful to predict insulin
requirement and diabetes control in children with
type 1 diabetes?
K. Dzygalo1, K. Kunecka2, K. Ignasiak2, A. Szypowska1

1Medical University of Warsaw, Warsaw, Poland, 2Medical University of
Warsaw, Students' Scientific Association, Warsaw, Poland

Objectives: C-peptide is a widely used measure of pancreatic beta
cell function. Increasing evidence suggests that c-peptide may also be
useful in predicting future levels of glycemic control and risk of future
diabetes complications. The aim of the study was to assess the corre-
lation between c-peptide level at diabetes onset and glycemic control
and insulin requirement during first three years after T1D onset.
Methods: There were 199 children (89 girls) with newly diagnosed
T1D included. Mean age at diagnosis was 8.1 � 4.2years, mean initial
HbA1c was 11.3 � 2.7%; mean BMI 16.8 � 3.5 kg/m2 and fasting c-
peptide level (FCL) 0.67 � 0.46 ng/ml. Following parameters were
analyzed: HbA1c, BMI, daily insulin dose: total (TDD) and basal (TBD),
TBD/TDD proportion (basal%) at onset and every 3 months during a
3-year-follow-up.
Results: A significant negative correlation between age (r = 0.47, p<
0.0001) and a positive correlation between BMI (r = 0.29, p< 0.0001)
and FCL was found. We did not demonstrate the correlation between
levels of FCL and autoimmunity antibodies, basal% or sex. Patients
with higher FCL required lower TBD at onset, 3, 6, 9 and 15 month.
We also found a positive correlation between FCL level and TDD dur-
ing first 9 months of follow-up. Out of 199, total remission was
observed in up to 3% of patients. There was no correlation between
FCL and HbA1c at 6, 9, 12 and after 18 months post-diagnosis. Mean
HbA1c levels during follow-up were good or acceptable (6.4, 6.6, 6.7,
6.8, 6.8, 6.9, 7.0, 7.2, 7.2%). No correlation between BMI at diagnosis
and HbA1c was noticed, except first 3 months (r = -0.17, p = 0.023).
Conclusions: Lower insulin requirement in first year post-diagnosis is
expected in children with higher FCL. In the first three years of T1D
duration, glycemic control is remains good, despite the initial c-
peptide level.

P185
A retrospective regional analysis of outcomes
during transition of young people with type
1 diabetes
M. Kershaw1, M. Atkins2, S. Digwood3, H. McCoubrey2, M. McGee2,
N. Pargass4, R. Raghavan4, R. Rookes5, J. Rweyemamu5, S. Sankar6,
R. Skelding7, L. Swift2, K. Williams5

1Birmingham Children's Hospital, Endocrinology and Diabetes,
Birmingham, United Kingdom, 2Birmingham Children's Hospital,
Birmingham, United Kingdom, 3Shrewsbury and Telford Hospital NHS
Trust, Birmingham, United Kingdom, 4Royal Wolverhampton NHS Trust,
Birmingham, United Kingdom, 5Heart of England NHS Trust, Birmingham,
United Kingdom, 6University Hospital Coventry and Warwickshire,
Coventry, United Kingdom, 7University Hospital Birmingham,
Birmingham, United Kingdom

Objectives: Transition from pediatric (PC) to adult care (AC) is a vul-
nerable period for young people (YP) with Type 1 Diabetes. The West
Midlands (WM) Regional Pediatric Diabetes Network conducted a
region wide study of Diabetes transition outcomes to identify 1. Areas
of good practice, 2. Risk factors for poorer outcomes, 3. Regional
objectives for services and 4. Provide baseline data against which
future performance can be measured.
Methods: Retrospective Regional Network Audit of follow (FU) and
HbA1c 12 months pre and 24 months post transfer in YP transitioning
between January 2012 and December 2013.
Results: Data was submitted by 9 of 13 (69%) Trusts, accounting for
298 YP moving from PC to transition clinic (TC), and 195 from TC to
AC. 41/298 (13.8%) YP were lost to FU in TC (range 0-29%). 41/195

(21%) were lost to FU within 2 years of AC (range 0-40%). Median
age at move to AC was 17.8 years, range 16 -19.84 years. 22%, were
seen in AC within 3 months of their last TC visit. For 45% and 13%
their first AC visit took place 6-12 and >12 months respectively, fol-
lowing their last TC visit.
Pre and post HbA1c data was available on 144 YP (73%) transferring
from TC to AC. Median HbA1c was 75 (Trust range 64-83) mmol/mol
in the year prior to move to AC and 78mmol/mol (Trust Range 63.5 to
89.5) mmol/mol) in first 2 years of AC. Lag time between the TC and
first AC visit did not correlate with HbA1c.
YP in TC with HbA1c < 53 (7.5%) deteriorate (p = 0.028), and HbA1c
>9.0% improve (p< 0.00009) on move to AC. Age at move to AC posi-
tively correlates with fall in HbA1c (R = -0.201, p = 0.048).
Conclusion: WM Trusts need to focus on
1. Reducing high lost to FU rates of 1 in 5 YP (up to 1 in 2.5 in some
Trusts)
2. Reducing lag time from TC to first AC.
3. Careful consideration could be given to transferring some YP in TC
with HbA1c > 9.0% to AC at an earlier point.
4. Further studies should look at impact of age and deprivation on
rates of attrition following move to AC.

P186
Utilizing Holter and ambulatory blood pressure
monitoring simultaneously to identify arrhythmias
and evaluate blood pressure in young hypertensive
with type 2 diabetes mellitus
V. Redkar1, D. Patil2, S. Redkar3, S. Redkar3, A. Inamdar4, M. Inamdar4,
S. Rane3, D. Khanolkar5, M. Jagtap3, D. Yeralkar5, A. Wadhwa6, EASEY
1Redkar Hospital and Research Center, Goa, India, 2Krishna Institute of
Medical Sciences, Medicine, Karad, India, 3Redkar Hospital and Research
Center, Dhargal-Goa, India, 4Ashwini Hospital, Akluj, India, 5Redkar
Hospital Neuro Cardiac Center India, Malwan, India, 6AUW Global, Delhi,
India

Objectives: We evaluated 407 hypertensive with T2DM age below
40 years, hospitalized for 24 hours to analyze the association of
hypertension and arrhythmia simultaneously for three years as part of
the PREDICT evaluation program, a mixed methods approach, devel-
oped as a standard care of management simultaneously, at three ter-
tiary care hospitals in varied resource settings.
Methods: We used Trillium Holter recorder and DynaPulse Ambula-
tory Blood Pressure monitoring (ABPM) for the recording the data.
We did the sub group analysis of the young hypertensive with T2DM
of the PREDICT group (n = 3230) which included hypertensive
with T2DM.
Results: The mean age was 37.8 years. The commonest risk factors
were sedentary lifestyle (64%), obesity (56%), dyslipidemia (37%),
smoking (23%), sleep apnea (21%). Arterial pressure variability and
bradyarrhythmia were significantly associated with sleep apnea (p<
0.0001). Patients with ST-T wave depression > 1 mm (26%) and tachy-
cardia (31%) as a sub-group were significantly associated with both
the reverse dippers and non-dippers. (p< 0.0001). Heart rate variabil-
ity especially tachycardia associated with ST segment depression has
a bad prognosis and when this dual association is present in patients
with non-dipping pattern of blood pressure, the outcomes are even
worse. The masked hypertension is revealed and helps identify the
population at risk with ventricular premature beats.
Conclusions: Chronotherapy in concurrence with the circadian
rhythm to reduce the side effects, optimize the dosage, reduce the pill
burden would be a suitable option to achieve a better BP control in
young T2DM. Nocturnal anti-hypertensive dosing to target the noc-
turnal hypertension would be an appropriate management approach.
The novel approach of using holter and ABPM is a cost-effective tool
for screening the young hypertensive with T2DM to timely predict
the outcomes and implement a customized clinical approach to pre-
vent events.
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P187
A survey of clinical practice patterns in management
of diabetes during Ramadan fasting in the Arab
Society for Pediatric Endocrinology and Diabetes
(ASPED) countries
N. Elbarbary1, A. Deeb2, A. Habeb3, S. Beshyah4

1Ain Shams University, Department of Pediatrics, Pediatric Diabetes Unit,
Faculty of Medicine, Cairo, Egypt, 2Mafraq Hospital, Abu Dhabi, United
Arab Emirates, 3National Guard Hospital, Madinah, Saudi Arabia, 4Sheikh
Khalifa Medical City, Abu Dhabi, United Arab Emirates

Aim: To ascertain the pattern and practices to the management of
diabetes during Ramadan fasting among physicians who look after
children and adolescents living with diabetes in Arab countries.
Methods: An electronic survey provided in English and French was
distributed using an online questionnaire to practicing physicians in
ASPED countries (no = 464).
Results: Of the 166 eligible responders, 142 (85.5%) were pediatri-
cians, and the remaining 20 (12.1%) were adult physicians; all but
10 were specialists or consultants. Most respondents (79.6%) would
allow their patients to fast, Ramadan, if they asked for it and 75.2% of
them favored structured educational sessions 2-4 weeks before Ram-
adan, but 23.5% would do it earlier up to 2-3 months. 34.8%, 37.5 %,
and 24.1% of respondents allow their patients to fast by the age of
14 and 12 and ten years respectively; while 3.6% allow fasting as
young as eight years. 31.0% and 39.3% of the participants stated
thought their patients can complete 50% and 80% of the fasting days.
46.9% stated that hypoglycemia unawareness was the most serious
complication for a patient to be at “very high-risk” from fasting. 62%
of the respondents reported that fasting must be broken if symptom-
atic hypoglycemia occurred regardless of the BG level fast. 63.4% of
respondents decreased the dose of basal insulin by 25% from original
dose while 56.4% used rapid-acting analog with meals. 52.8% thought
that use of insulin pumps decreases the frequency hypoglycemia dur-
ing fasting compared to multiple daily injections; however, 39.6%
were not pump users.
Conclusions: There is a wide variation in the management of children
and adolescents with diabetes during Ramadan among ASPED mem-
bers. This observation calls for targeted educational efforts in the
region, highlights the need for ASPED- sponsored guidelines to help
clinicians meet the challenges in this area of diabetes care.

P188
Glucose levels during and after sexual activity in
young adults with type 1 diabetes
O. Pinhas-Hamiel1,2,3, E. Mauda1, S. Nave4, M. Ben-Ami1, R. Frumkin
Ben-David2, C. Graf Bar-El2, Y. Shapira4, E. Tisch2, N. Levek2

1Edmond and Lily Safra Children's Hospital, Ramat Gan, Israel, 2Maccabi
Health Care Sevices, Juvenile Diabetes Clinic, Ra'anana, Israel, 3Sackler
School of Medicine, Tel Aviv University, Tel Aviv, Israel, 4Maccabi Health
Care Sevices, Ra'anana, Israel

Objectives: The energy expended during sexual intercourse among
young subjects may qualify as a significant exercise. This may be par-
ticularly true for men; some of whom were found to expend more
energy during sexual activity than during 30 minutes of moderate
intensity exercise on a treadmill. Data are limited regarding glucose
levels during and after intercourse among young adults with type
1 diabetes (T1DM).
Methods: This was a 1-week, prospective study conducted among
patients with T1DM who attend a diabetes clinic. Subjects were asked
to wear the PCGM device (iPro(®)2; Medtronic MiniMed, Inc., North-
ridge, CA, USA), they were unaware of glucose levels until the stored

data were transferred and analyzed. Participants were asked to fill out
a food diary and activity diary (sport and intercourse).
Results: The study cohort comprised 13 young adults (7 females) with
T1DM. Their mean age was 27.3 � 4.7 years, disease duration 12.7 �
4.5 years, 8 were treated by CSII, their mean HbA1c levels was 8.3 �
1.6 % (range 6.2-12.3), 10 were singles. There were 30 events of sex-
ual activity, none of the participants experienced severe hypoglycemic
episode during sex. There was no statistical difference in glucose
levels before and immediately after sex, the vast majority stayed at
the same range. However, within 2 hours after intercourse there were
5 episodes of hypoglycemia (glucose < 70 mg/dl), two of them <
54 mg/dl. There were 13 episodes of hyperglycemia (>250 mg/dl).
Prior to sexual intercourse, 18/30 (60%) of participants practiced spe-
cific strategies aimed at maintaining high blood glucose levels. There
was no difference in AUC above or below target in days when sport
or sex were practiced.
Conclusions: Glucose levels stayed relatively stable during inter-
course in young adults with T1DM, however within two hours after
sex there were significant excursion in glucose levels, 17% had hypo-
glycemia and 60% had hyperglycemia.

P189
The incorporation of available technologies for
diabetes care among different worldwide centers:
The ESPE/ISPAD working group on diabetes
technology survey
K. Dovc1, S. Shalitin2, R. Hanas3,4, C. Boughton5, G. Musolino5,
T. Battelino1,6, R. Nimri2, M. Phillip2

1University Children's Hospital, University Medical Centre Ljubljana,
Department of Paediatric Endocrinology, Diabetes and Metabolic
Diseases, Ljubljana, Slovenia, 2Institute for Endocrinology and Diabetes
National Center of Childhood Diabetes Schneider Children's Medical
Center of Israel, Petah Tikva, Israel, 3NU Hospital Group, Department of
Pediatrics, Uddevalla, Sweden, 4Sahlgrenska Academy, Institute of
Clinical Sciences, Gothenburg University, Gothenburg, Sweden,
5University of Cambridge Wellcome Trust-MRC Institute of Metabolic
Science, Cambridge, United Kingdom, 6University of Ljubljana, Faculty of
Medicine, Ljubljana, Slovenia

Objective: International Societies for diabetes care are aiming to facil-
itate and improve the uptake of diabetes technologies. This survey
investigated healthcare professional (HCP) evaluation of the role of
technology in diabetes care within their centers.
Methods: Between April to November 2017, 215 HCPs from six con-
tinents (132 Europe, 36 Asia, 23 North and 7 South America, 9 Africa
and 8 Australasia) replied to an online survey and provided data for
analysis.
Results: Of those participants responding to the survey, the mean
number of patients with diabetes within each service was 702, ranging
from 10 to 10,000. Eighty percent of respondents reported provision
of 24/7 support for patients and 35.3% had an organized national dia-
betes registry. Insulin pumps were used by 35.3% of patients and glu-
cose sensors by 23.0%. The proportion of technology users varied
greatly between continents; highest usage of technology was
reported in Australia (51.5% insulin pumps and 58.1% glucose sen-
sors), followed by North America (45.8% and 28.3%) and Europe
(42.0% and 24.5%). The availability of diabetes technology was rela-
tively low in Asia (13.3% and 13.8%), Africa (4.4% and 4.2%), and
South America (4.0% and 1.3%). Reimbursement for insulin analogs
was provided by 89.3%, for insulin pumps by 75.3%, and for glucose
sensors by 59.5% of responding centers.
Each centers' multidisciplinary diabetes team consisted of on average,
per 100 patients, 1.1 consultant physicians, 0.9 nurses, 0.9 dieticians
and 0.5 psychologists/social workers with a mean of 3.2 HCPs/100
patients.
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Conclusions: Despite increased availability, the incorporation of tech-
nology within diabetes care remains a challenge, especially in lower
income regions. Ensuring that individuals with diabetes have access to
both technology and sufficient trained personnel to educate and sup-
port appropriate usage is paramount to broaden uptake to allow safe
achievement of optimal glycemic control.

P190
Comparison of two Insulin regimens on growth and
glycemic control in children with Insulin dependent
diabetes mellitus (IDDM)
B. Kishore1, V.V. Khadilkar2, B. Shital2, E. Veena2, A. Khadilkar2

1Hirabai Cowasji Jehangir Medical Research Institute, Department of
Growth and Pediatric Endocrine Unit, Pune, India, 2Hirabai Cowasji
Jehangir Medical Research Institute, Jehangir Hospital, Department of
Growth and Pediatric Endocrine Unit, Pune, India

Objectives: Due to economical reasons, basal bolus as well as splitmix
regimens are used in India. We compared prospectively, growth and gly-
cemic control in children with IDDM based on insulin regimens used.
Methods: Study design was prospective, observational study conducted
on children attending a tertiary care center at Pune, India. Height, weight,
BMI, all converted to Z-scores [Khadilkar et al. 2015]), Tanner staging,
HbA1C, and type of insulin regimen (splitmix- group1, basal bolus group2)
were collected. Statistical analysis was performed using SPSS version 12.
Results: 239 children (boys-106) were studied with n = 102(boys-53) in
group1, n = 137 (boys-53) in group 2. Mean age was significantly lower
in group 2 (10.7� 4.7 vs 12.1� 4.8 yrs, p < 0.05). Mean HAZ (-0.6� 1.4
VS -0.6 � 1.6), WAZ (-0.7 � 1.0 VS -0.7 � 1.1) and BMIZ (-0.5 � 0.8 VS
-0.4 � 0.9) scores were comparable in both groups. Less proportion of
children in group 2 were stunted (11.8% vs 9.5% in gr 1 and 2 resp), while
more children were light (2.9 vs 5.8% in gr 1 and 2 resp).Proportion of
children with optimal glycemic control was higher (HBA1c< 7.5%; 18% vs
10.8%) in group 2; mean number of hypoglycemic episodes per month
were more in split-mix regime (2.3�3.49 vs 2.21� 1.89, p< 0.05).
Conclusion: Children receiving split mix regimen were more likely to
be stunted, were heavier and had more no of hypoglycemic episodes
with poorer glycemic control. Basal bolus regimen may help in opti-
mizing glycemic control and growth.

Parameter
Group-1
(split mix)

Group-2
(basal bolus)

No of children 102 (42.7%) 137 (57.3%)

Age (yrs) 12.1 � 4.8 10.7 � 4.7

WAZ -0.7 � 1.0 -0.7 �1.1

HAZ -0.6 � 1.4 -0.6 � 1.6

BMIZ -0.5 � 0.8 -0.4 � 0.9

Short 12 (11.8%) 13 (9.5%)

Over weight + Obese 9 (8.9%) 15 (11%)

HbA1C mean 9.8 � 2.1 9.5 � 2.1

No of hypoglycemic episodes 2.30 � 3.49 2.21 � 1.89

[Comparison of anthropometric parameters and glycemic control in split-
mix and basal bolus regimen]

P191
Improvement of type 1 diabetes care in the state of
Gujarat by developing multiple type 1 diabetes care
centers
H. Chandarana1, B. Saboo1, D. Hasnani1, D. Panchal1, R. Gokalani2,
V. Chavda3, D. Chudasama1, V. Chavda1

1Diacare-Diabetes and Hormone Clinic, Ahmedabad, India, 2Arogyam
Healthcare Centre, Ahmedabad, India, 3Rudraksh Hospital, Bareja, India

Aim: To improve the standard of Type 1 Diabetes (T1D) care in the
state of Gujarat by developing multiple T1D care centers.

Background: T1D is one of the most common pediatric endocrine ill-
nesses. India is home to an estimated 97700 children with T1D.The
disease, if left poorly managed, poses various challenges which leads
to development of complications. The challenges of T1D include lack
of disease awareness among the parents and HCPs, management of
the disease, economics of the health care, school issue, accessibility of
medicines etc. These can be met by increasing public awareness pro-
grams, conducting workshops for diabetes educators, newsletters,
CMEs, online courses and by structured teaching modules.
Studies in India estimate that for low income families with T1D child
upto 35% of income is spent on T1DM care. The increase in cost with
time is due to the increase in complications.
Methodology: Diabetes Care India (DCI) with the help of fund by
World Diabetes Foundation with the aim to improve the standard of
diabetes care in Gujarat has established 20 Type 1 Diabetes Care
Clinics. These clinics are established with the aim to increase awareness
of type 1 diabetes among HCPs as well as T1DM patients and their
family members, Educate school teachers, create T1D data registry.
Results: DCI has trained HCPs at 20 Clinics and 63 schools have been
covered to educate teachers about T1D. It has organized 104 education
programs in different geographical areas of Gujarat to educate T1D
patients, their parents and relatives for better management of T1D.
Since January 2017 1628 patients have been entered in registry soft-
ware. More than 3500 HbA1C tests were done free of cost & all
patients were screened for Neuropathy, Retinopathy & Nephropathy.
All these patients were provided with the education materials in
regional language and direct contact number of HCPs in their respective
area where they can get free consultation as many times as required.

P192
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Effect of rotation of injection sites and frequency of
needle use on glycemic control in T1DM
M. Pancholi1, B. Saboo1, V. Chavda1, D. Hasnani2, M. Saiyed1,
H. Chandarana1, D. Chudasama1

1Diacare-Diabetes and Hormone Clinic, Ahmedabad, India, 2Diacare,
Ahmedabad, India

Aim: To evaluate the effect of rotation of injection site and frequency
of needle use on glycemic control in type 1 diabetes mellitus patients.
Objective: To evaluate glycemic control in T1DM patient who rotate
the injection site.
To evaluate glycemic control who change frequency of needle use
from 6 time/day to 1time/day in T1DM patients.
Background: Lipodystrophy is an abnormal accumulation of fat
underneath the surface of the skin. It's most commonly seen in people
who receive multiple daily injections, such a people with type 1 diabe-
tes. As a result fat either breaks down or builds up under the skin
which can cause lumps or indentations that interfere with insulin
absorption. Finally it effects glycemic control. Avoiding the injection
site is one of the most people.
Method: To evaluate the prevention of lipodystrophy 310 patients of
T1D were included in the study. Patients were classified in subgroup
of duration of T1D as 2 years, 4 years, 6 years and 8 years. Included
patients are diagnosed as type 1 diabetes and they were using basal-
bolus insulin therapy. Patients also classified as per the frequency of
Insulin injections. Counseling was done by the diabetes educator at
every 15 days interval. For appropriate result needles were provided
to the patients by us.
Result: Out of 310 T1DM patients 201 showed good glycemic con-
trol by using injection site rotation in association with single time nee-
dle use. It is also observed that as increase the duration of type
1 diabetes lipodystrophy increases. Same injection administration for
long time influence injection site damage. Using same needle long
time results in slightly distorted this can increase the chance of experi-
ence pain while putting the in or taking out.
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Conclusion: Using same injection site and same needle over time can
cause lipodystrophy. Periodically changing injection site in association
with changing needles every time helps to prevent lipodystrophy
which ultimately helps in good glycemic control.

P194
Peer feedback and reflection around transition
services Kettering (within East Midlands)
G. Margabanthu1, K. Govier1, Paediatric Diabetes MDT Ketterring
General Hospital, Diabetes Network
1Kettering General Hospital, Paediatric Diabetes and Endocrinology,
Ketterring, United Kingdom

Introduction: NHS England created the Diabetes Transition Service
Specification to ensure a service model to help planned transition to
adult service. 16900 patients transitioned in 2016 with worsening
DKA and poor control post transition.
Objective: The Transition survey was done in the Midlands to under-
stand our transition gaps to better service transformation. 6 themes:
Staged and timely Pediatric preparation; Independence and autonomy;
Person centered and responsive; Structures and systems; Access and
engagement and Continuing care and assessment were assessed.
Methodology: The survey was prospective conducted between Dec
2016-Oct 2017 on 12-20-year olds. Questionnaire was designed by
the diabetes Network groups.
Results: 138 surveys from all 8 East Midlands (EM) units with 29 from
Kettering. Age range was 12-20 years (M: F 1:0.7). 62% (49%) felt that
transition process was discussed with them by their PDSN or pediatri-
cian. 96% felt the team explained things well. 24% (30%) preferred to
see an adult diabetologist, 14% (20.3%) DSN and 10%(10%)psycholo-
gist. 59% (50%) felt they saw 3 members of the MDT in clinic.
59% (43%) prefer an afternoon clinic and 12% (58%) preferred an out
of hours clinic. 55% (27%) preferred to book their next appointment
with 83%(86%) preference for hospital appointment. Factors reducing
clinic attendances related to time at 69% (44%), location 55% (22%)
other responders factors table 2.
66% (78.3%) of the young people were confident to get advice. 31%
(40%) felt overnight advice was critical. 34% (44%) preferred to con-
tinue care with the home care team. 34% (41%) were aware of the
local transition services nearer to their universities.
Conclusion: Our survey gave a deep insight into the needs of our
patients resulting in introduction of Transition booklet to provide sup-
port around sensitive lifestyle factors and Integrated transition ser-
vices through shared QI projects.

[Response overview of lifestyle and clinic attendance]

P195
A randomized controlled multicenter study
evaluating digital health in type 1 diabetes children
P. Adolfsson1

1Institute of Clinical Sciences, The Sahlgrenska Academy, University of
Gothenburg, Department of Pediatrics, The Hospital of Halland,
Kungsbacka, Sweden

Objectives: To evaluate digital health provided as person centered
video visits along with analyze of downloaded data and its impact on
health economy, glucose control, health, quality of life, diabetes treat-
ment satisfaction, self-efficacy and health related locus of control.
Methods: 80 children below 16.9 years of age is randomized to
A) Control group: standard visits every 3 month or to
B) Intervention group: every other standard visit replaced by three
person-centered video visits including analysis of downloaded data.
The total time spent to be the same in both groups. Baseline data is
collected before start including information about travel time, time
spent on re-visits, salary etc. Actual time spent on each visit/contact
is recorded. Validated questionnaires are used in patients and guard-
ians at start, 6 months and 12 months regarding health, quality of life,
Diabetes Treatment Satisfaction Questionnaire, Diabetes Treatment
Satisfaction Questionnaire Change, Self-efficacy and health related
locus of control. Glucose control is evaluated by HbA1c at start,
6 months and 12 months along with downloaded continuous glucose
monitoring devices providing analyzes regarding time in range, time in
hypoglycaemia, mean glucose value and standard deviation. Compari-
sons is conducted between control and intervention with health econ-
omy as primary outcome, diabetes treatment satisfaction as
secondary outcome and glucose control, health, quality of life, self-
efficacy and health related locus of control as third outcome.
Results: The 6 months results are collected and analyzed in June
2018.
Conclusion: In absence of any results to analyze at present, the
forthcoming results are expected to be of great importance to
future diabetes management. Not least when it comes to reaching
the unreached as digital health could be provided wherever there
is internet access.

[Figure: Overview of study]
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Comparison of freestyle libre and freestyle libre pro
on glycemic control and glycemic variability in youth
with type 1 diabetes mellitus
K. Ohsugi1, K. Nishiyama1, K. Ebina1, K. Shiga1, N. Kikuchi1

1Yokohama City University Medical Center, Pediatrics, Yokohama, Japan

Objectives: FreeStyle Libre and FreeStyle Libre Pro are flash glucose
monitoring (FGM) systems available in Japan from November 2016.
We evaluated the effect of FreeStyle Libre on glycemic control and
glycemic variability by viewing real-time on-demand glucose data.
Methods: A prospective study was conducted at Yokohama City Uni-
versity Medical Center, Japan. Eligible patients were prepubertal chil-
dren 6 years of age and older who had absolutely insulin-deficient
type 1A diabetes of at least 3 years' duration. Patients using a sensor-
augmented pump were excluded. Study participants inserted and
wore the sensor in random order with the FreeStyle Libre Pro for up
to 14 days and FreeStyle Libre for up to 28 to 56 days, with an inter-
val of 4 weeks.
Results: Nine patients (4 females, 5 males) were included. Mean age
was 11.7 � 0.9(SD) y. Mean duration of diabetes was 5.6 � 1.7
y. Mean HbA1c was 8.7% before use of FreeStyle Libre and 8.6%
before use of FreeStyle Libre Pro. The mean sensor glucose value
throughout the wearing time was 209 � 102mg/dl with Freestyle
Libre and 189 � 103mg/dl with FreeStyle Libre Pro. The mean per-
centage (range) of sensor glucose values< 70 mg/dl was 8.6 (4-19) %
with Freestyle Libre and 12.6 (1-28) % with FreeStyle Libre Pro.
Changes in HbA1c values were similar.
Conclusion: Data from the FGM system showed glucose variability
and frequency of hypoglycemia in 9 adolescents with type 1 diabetes
mellitus who were absolutely insulin-deficient. The changes in glucose
variability were similar between the periods of using FreeStyle Libre
and FreeStyle Libre Pro. There were no differences in HbA1c level
and time of hypoglycemia between the two usage periods. The usage
times of the FGM system were short. Further studies are needed to
determine whether improved outcomes can be achieved with pro-
longed use of the FGM system.

P197
Illness or disease? What happens when adolescents
with type 1 diabetes and poor metabolic control
meet the experts?
J. Thomsen1,2, H. Johannessen3, J. Ammentorp4, P.-E. Kofoed5

1Lillebaelt Hospital, Pediatric, Kolding, Denmark, 2University of Southern
Denmark, IRS, Odense, Denmark, 3University of Southern Denmark,
Public Health, Odense, Denmark, 4Lillebaelt Hospital, Health Services
Research Unit, Vejle, Denmark, 5Lillebaelt Hospital, Pediatric, Kolding,
Denmark

Objectives: Diabetes self-management can be very challenging
requiring both motivation and courage to accept to be and to appear
different from others. Support for self-management is expected to
improve wellbeing of patients as well as quality of life.
Many adolescents with type 1 diabetes have difficulties reaching the
goals of good metabolic control and apparently find it unhelpful to
attend diabetes clinics.
The purpose of this study was to explore the encounter between
nurses and adolescents with type 1 diabetes, poor metabolic control
and many missed appointments.
Methods: A case-study of 3 young patients was carried out using
field observations, semi structured interviews and focus-group-
discussion to explore the encounter and how the adolescents coped
in everyday life.

Goffman's theory of symbolic interactionism using drama as a meta-
phor was used to describe the different roles of the nurses and of the
patients. Kleinman's theory on disease and illness was used to
describe issues addressed in the clinic and challenges in life with a
chronic condition.
Results: From observations, we found that the nurses set the agenda
and that focus in the encounter was mainly on disease and biomedical
treatment. The young patients saw themselves and were seen as
patients in the clinic and focus was mainly on disease-problems. In
everyday life the patients wanted to be seen as a person and thus
tried to hide the role of a patient which made it difficult to prioritize
diabetes.
Conclusion: The health care system, in its eagerness to obtain good
metabolic control to avoid complications, seems to primarily offer care
focusing on bio-medical issues. Barriers for optimizing diabetes con-
trol seemed to be the lack of help from the health care system to deal
with illness-problems. Focus on illness may need a more prominent
role in diabetes treatment and there seems to be a need of a different
approach toward adolescents with type 1 diabetes.

P198
Parents experience of being involved in health
service planning. What do they want?
J. Thomsen1, P.-E. Kofoed1

1Lillebaelt Hospital, Pediatric, Kolding, Denmark

Objectives: Patient involvement in health service planning is consid-
ered important and may result in a more responsive service and better
care increasing compliance and quality of life. We examined parents'
experience of being in charge of bookings compared to fixed appoint-
ments as well as preferences for future organization.
Methods: Normally appointments are scheduled every 6 weeks
(HbA1c ≥ 64 mmol/mol) or 3 months (HbA1c < 64 mmol/mol). The
diabetes specialist nurses (DSN) can be called from 8.30-9.00.
From May 2016 till May 2017 only one annual appointment screening
for complications was scheduled. The parents were asked to book all
other consultations based on their needs. Telephones were
open 8-15.
Patients with diabetes for at least one year were included. Those with
complications, in psychiatric treatment, or families with challenges in
life that would make it difficult to administer a flexible system were
excluded.
After the intervention, parents answered a questionnaire examining
their experience and wishes for future organization.
Results: 139 were included (72 boys and 67 girls), mean age
12.5 years (CI: 12-13.1), mean diabetes-duration 5.9 years (CI: 5.4-
6.4). 46 % answered the questionnaire.

The DNS Doctor

Got an appointment when needed 68% 47%

Did not need an appointment 22% 42%

Important to meet same health professional 97% 81%

Importance of calling the regular DNS 97% Not relevant

[The parents` answers to the following questions in relation to their DNS
and doctor, respectively:]

In average, patients called 2.0 times as compared to 0.9 before the
intervention.
Future organization: 8 % wanted to continue the new system, 27 %
wanted appointments as agreed with their DSN/doctor, and 65 %
wanted fixed appointments.
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Conclusion: Very few were comfortable being responsible for book-
ing appointments. Most preferred a fixed system, still 27% wanted to
plan the appointments together with their nurse/doctor. Individual
needs and wishes should be taken into consideration. Availability and
regular caretakers seem important and should be prioritized.

P199
Treatment regimens and corresponding A1c levels
for type 1 and type 2 diabetes: Data from SEARCH
(US) and YDR (INDIAN) Registries
A. Amutha1, P.A. Praveen2, C.W. Hockett3, T.C. Ong4, E.T. Jensen5,
R.B. D'Agostino6, S.P. Isom6, R.F. Hamman3, E.J. Mayer-Davis7,
P.R. Wadwa8, M.G. Kahn4, D.A. Dabelea3, N. Tandon2, V. Mohan1

1Madras Diabetes Research Foundation and Dr. Mohan's Diabetes
Specialties Centre, Epidemiology, Chennai, India, 2All India Institute of
Medical Sciences, Department of Endocrinology & Metabolism, New
Delhi, India, 3Colorado School of Public Health, University of Colorado
Denver, Department of Epidemiology, Denver, United States, 4University
of Colorado, Department of Pediatrics, Aurora, United States, 5Wake
Forest School of Medicine, Department of Epidemiology, Winston-Salem,
United States, 6Wake Forest School of Medicine, Department of
Biostatistics and Bioinformatics, Winston-Salem, United States,
7University of North Carolina, Department of Nutrition and Medicine,
Chapel Hill, United States, 8Barbara Davis Center for Diabetes, University
of Colorado School of Medicine, Aurora, United States

Objective: To compare similarities and differences in treatment regi-
mens and corresponding A1c levels in youth with type 1 (T1D) and
type 2 diabetes (T2D) in two registries, SEARCH for Diabetes in Youth
(SEARCH) registry in the US and the Registry of People with Diabetes
with Youth Age at Onset (YDR) in India.
Methods: Data from the SEARCH and YDR registries were harmonized
to the structure and terminology of the Observational Medical Out-
comes Partnership (OMOP) Common Data Model (v5). Data used in the
analyzes were from youth with T1D and T2D, < 20 years of age at diag-
nosis, and newly diagnosed between 2006 and 2012 for YDR and for
the years 2006, 2008, and 2012 for SEARCH. We compared diabetes
treatment regimens and corresponding A1c levels across registries.
Results: There were 3,315 T1D (SEARCH = 1,899, YDR = 1,416) and
547 T2D (SEARCH = 384, YDR = 163) youth for this analysis. The
mean A1c for T1D (11.0 � 2.9 vs.7.8 � 1.7%) and T2D (10.0 � 2.8
vs.7.2 � 2.1%, p < 0.001) were higher in YDR when compared to
SEARCH. Among T1D in SEARCH, 67.6% were on multiple daily regi-
mens; whereas, in YDR 60.6% of them were on once or twice daily
regimens. Insulin pumps were used in 16.6% in SEARCH but only in
0.5% in YDR. Among T2D, there were less differences in treatment
regimens between SEARCH and YDR. However, A1c was uniformly
higher in YDR irrespective of regimen used.
Conclusion: Efforts should be made to achieve better glycemic con-
trol in both countries in youth onset T1D and T2D in order to prevent
long term complications.

T1D Treatment
Regimens

SEARCH
(n = 1,899)
n (%) A1c *

YDR
(n = 1,416)
n (%) A1c *

T2D Treatment
Regimens

SEARCH
(n = 384)
n (%) A1c *

YDR
(n = 163)
n (%) A1c *

Multiple daily insulin
regimens

1284 (67.6) 7.9 � 2.1 405 (28.6) 10.7 � 2.7 Metformin only 165 (43.0) 6.5 � 1.4 59 (36.2) 9.5 � 2.5

Once or twice insulin
regimens

38 (2.0) 8.3 � 2.3 858 (60.6) 11.0 � 2.9 Insulin + Metformin 90 (23.4) 7.5 � 2.1 10 (6.1) 10.3 � 2.6

Insulin pump 307 (16.2) 7.7 � 1.3 7 (0.5) 11.9 � 5.5 Insulin + other orals 11 (2.9) 9.3 � 2.3 15 (9.2) 11.5 � 2.6

Unknown regimens/
No information

270 (14.2) 8.1 � 1.9 146 (10.3) 12.3 � 3.5 Insulin only 49 (12.8) 8.6 � 2.6 28 (17.2) 10.7 � 3.1

Other orals 20 (5.2) 7.7 � 2.3 11 (6.7) 7.8 � 1.3

No medications/ Missing 49 (12.8) 6.7 � 2.0 40 (24.5) 10.5 � 3.2

[Table. Treatment regimens and corresponding A1c of T1D and T2D in SEARCH and YDR Registry.*A1c (%) data presented as mean (SD)]

P200
Predictors of glycemic control in children with type
1 diabetes: a study from a public sector tertiary care
center from North India
J. Yadav1, D. Dayal1, R. Kumar1

1PGIMER, Pediatric Endocrinology Division, Department of Pediatrics,
Chandigarh, India

Objective: Improved glycemic control in children with type 1 diabetes
(T1D) has unequivocally been demonstrated to delay the onset and
slow the progression of microvascular.
Complications: Some personal and social factors could affect glycemic
control in children with T1DM. The identification of modifiable factors
will help in improving the delivery of diabetes care by focusing on the
identified factors. We aimed to find out the factors affecting the gly-
cemic control in a cohort of children with T1D at our center.
Methods: This retrospective study included children with T1D attending
a tertiary care hospital in Northwest India between 2015 to 2017. The
data on age, sex, disease duration, insulin regimen, comorbidities, mater-
nal education, and occupation, was extracted from the clinic records.
Results: Of the 500 patients registered during the study period, complete
information was available for 280 patients. The mean age at the time of
evaluation was 10.6 � 4 yr (2-21) and mean duration of disease was
47.86 � 28.1 months (16-141) months. The mean HbA1c was 7.95 �
1.46 %. The mean HbA1c was similar in different age groups (0-6 years
{47} 7.75 � 1.20, 6-12 years{139} 7.84 � 1.43, >12 years{94} 8.21 �
1.59), sex( Male{163} 7.91 � 1.38, Female {117} 8.01 � 1.57), insulin regi-
men( Basal bolus{231}7.92� 1.45, Split Mix{40}8.20� 1.56, Insulin Pump
{6}7.86 � 1.07). The mean HbA1c did not differ according to thyroid sta-
tus, celiac disease status, Pubertal status The HbA1c values were signifi-
cantly higher in children with longer duration of disease (8.39 versus 7.57)
and lower maternal education status (8.22 versus 7.56 P value < 0.05).
Conclusions: We identified maternal education status and duration of the
illness as significant factors to affect the glycemic control. Better diabetes
self-management education (DSME) to mother and older children with a
frequent update of DSMEmay help to improve the glycemic control.

P201
Transition rate of patients with T1DM and their
reasons from SAP to FGM therapy in our clinic
Y. Yuyama1, N. Nishikawa1, Y. Hotta1, K. Hashimura1, M. Hirose2,
T. Higashide3, T. Kawamura1, T. Hamazaki1

1Osaka City University Graduate School of Medicine, Osaka, Japan, 2D
Medical Clinic, Osaka, Japan, 3Haguhagu Kids Clinic, Osaka, Japan

Introduction: Sensor Augmented Pump (SAP) therapy was covered
by public insurance in Japan in 2014 and afterwards its users with
type 1 diabetes (T1DM) are progressively increasing. SAP can alert
their hyperglycemia and hypoglycemia, so it enables patients to prevent
severe hypoglycemia with insulin titration. Otherwise SAP therapy still
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has some problems such as cost, skin troubles and necessity to replace a
sensor frequently. Last autumn Flash Glucose Monitoring (FGM) was
available in Japan. Some patients using SAP preferred to FGM in place
of SAP, because of no calibration with self-blood glucose monitoring
and easy to use. In this study, we analyzed the transition rate and rea-
sons why they changed their therapy from SAP to FGMwith pump.
Objectives: The primary objective was to reveal the proportion of
SAP and FGM users in type 1 diabetes. The secondary objective was
to ask patients the reasons why or why not they use SAP and/or FGM
through analyzing the questionnaires.
Method: The retrospective study included T1DMpatients whowere receiv-
ing CSII therapy with using one or both glucose monitoring system (SAP
and/or FGM) in the clinic of Pediatrics of Osaka City University Hospital. We
checked their chart data to detect whether they use SAP and/or FGM by
medical record. To know the reason why they use the device, we carried out
the questionnaire survey to thosewho use SAP and/or FGMwith CSII.
Result: A total of 344 T1DM patients were included in the outpatient
clinic. 208 patients (60% of all T1DM patients) received CSII therapy
and 82 patients used SAP system with 620G insulin pumps. At least
103 patients had been experienced or were using FGM system.
Conclusion: Almost the same number of SAP and FGM were there.
Approximately half of the patients preferred FGMwith priority over conve-
nience rather than SAP having the function of glucose alerts. We report the
reasons and clarify both merits and demerits through the questionnaire.

P202
Knowledge and perception on type 1 diabetes
among university students in Mauritius Island
P.K. Guness1, K. Auroomoogum2, A. Dustagheer2, D. Jean Pierre2, N. TiDiams2

1T1diams Type 1 Diabetes Centre, Medic, Quatre Bornes, Mauritius,
2T1diams, Medical Psycho Social Support, Quatre Bornes, Mauritius

Objectives: The aim of this study was to explore knowledge and percep-
tion of Type 1 Diabetes (T1D) among University Students in Mauritius.
Methods: In 2018, students had to fill an online questionnaire via
Google Docs®; data and responses were collected and exported to
Microsoft office Excel 2016® for data analysis.
Results: 207 students (62 Males and 145 females) took part with
70.5% being in the age group of 21-25 years. 93% of students
responded that T1D is not contagious. The cause of T1D was as fol-
lows: lack of exercise (5.3%), eating too much sugar or sweets foods
(40.1%) or the cause is unknown (54.6%).
The treatment of T1D: no treatment (4.8%), oral anti diabetic drugs
only (6.3%) , multiple daily insulin injections only(40.6%), multiple daily
insulin injections and oral anti diabetic drugs (38.2%), treated with diet
only (6.8%) and treatment by doing daily physical exercise only (4.8%).
82.6% of responders said that the treatment was life long and 104 stu-
dents (50.2%) said that T1D can be prevented. 31.9% knew the exis-
tence of a non-profit organization (T1Diams) for T1D.
Conclusion: To the best of our knowledge this study is the first of its
kind in Mauritius. The study demonstrates that more awareness pro-
gram must be carried out, in terms of knowledge and perception of
T1D, among university students in Mauritius.
Keywords: Students, Mauritius, Perception, Type 1 diabetes, Knowl-
edge, Awareness

[Figure 1 Perceptions of Type 1 diabetes]

P203
Hospital-based home care for children newly
diagnosed with type 1 diabetes: assessing
expectations and obstacles in families and general
practitioners
J. Moulin1, S. Castets2, N. Galon-Faure3, M. Jego1,4, R. Reynaud2,5

1Aix Marseille University, Department of General Practice, Marseille,
France, 2Assistance-Publique des Hôpitaux de Marseille (APHM),
Multidisciplinary Pediatric Service - La Timone Children's Hospital,
Marseille, France, 3Aix-en-Provence Hospital, Department of Pediatrics,
Aix en Provence, France, 4Aix Marseille University EA 3279 Research
Unit, CEReSS - Centre d'Etudes et de Recherche sur les Services de Santé
et la Qualité de Vie, Marseille, France, 5Aix Marseille University, INSERM,
MMG (Marseille Medical Genetics), Marseille, France

Objectives: To evaluate whether hospital-based home care was
desired by the parents of children diagnosed with type 1 diabetes
under the age of five and their general practitioners, and to identify
the main expectations and obstacles to its implementation.
Methods: This descriptive multicentric study was performed in
France between November 2016 and November 2017. Data were
collected by interviewing 57 families of children diagnosed with dia-
betes before the age of five years and the corresponding 30 general
practitioners. The primary endpoint was families' or general practi-
tioners' acceptance of home based care after diagnosis. Univariate
and multivariate analyzes were performed to identify factors associ-
ated with refusal of this care pathway.
Results: A high proportion of families and physicians (respectively
86% and 93%) wished hospital-based home care to be established and
considered it essential (79% and 87%, respectively). Low income fami-
lies were less likely to accept hospital based home care (p < 0.001).
The expectations of families from this pathway were help with social
care, management of emergencies, and return to school. The physi-
cians' main request was improved interprofessional collaboration, with
the most popular suggested measure being shared computer files.
Conclusion: Most of the families of children with diabetes and their
general practitioners wanted changes in the care pathway with a tran-
sition toward hospital based home care after diagnosis. Multidisciplin-
ary support, personalized social care and access to welfare benefits
could improve acceptance rates, especially among low-income
families.

P204
Mauriac syndrome: still exists and haunts us from
time to time. A case series
G. Ramsden1, J. Rangasami1

1West Middlesex University Hospital NHS Trust, Paediatric Department,
London, United Kingdom

Objectives: This case series aims to demonstrate that Mauriac
Syndrome- a combination of hepatomegaly, stunted growth and
delayed puberty caused by under-insulinization- still has a surprising
prevalence today among a sub-population of children with Type
1 Diabetes.
Methods: This is a retrospective study of 5 cases of Mauriac Syn-
drome in one hospital over a ten year period.
Results: We found 5 cases spanning between 2006 and 2016. The
age range at presentation was 13-15 years of age. The finding of
hepatomegaly prompted the diagnosis in each case. Each child dis-
played some degree of derangement in liver function and/or lipid pro-
file. All had a history of insulin non-compliance as well as issues with
poor parental supervision and family dysfunction. Social services were
involved in 4 of the cases following the diagnosis. With intensive mul-
tidisciplinary team input and a supervised insulin regime, compliance
improved. All cases demonstrated resolution of the syndrome. Unfor-
tunately diabetes control ultimately remained suboptimal with numer-
ous subsequent admissions with Diabetic Ketoacidosis seen in all but
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one child who was lost to follow-up, having left the area following
safeguarding proceedings.
Conclusion: Mauriac Syndrome still exists today and diabetes teams
caring for young people should be aware of the condition. At particu-
lar risk are adolescents not complying with their insulin regime, those
with high HbA1c, static growth and/or delayed puberty and those
with disrupted social circumstances. Trajectory of height and weight,

Pubertal status, HbA1c, liver function and hepatomegaly should be
assessed routinely.
Identifying the syndrome is of particular importance because of its
implications for adult height and the potential to reverse these, as well
as the opportunity to use it as a trigger for behavioral change and limit
other more short-term adverse events such as DKA.
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Validation of a risk screening tool for pediatric type
1 diabetes patients: predictor of increased acute
health care utilization
B. Glick1, K.M. Hong1, D. Buckingham2, J. Indyk3, K. Gandhi3,
K. Obrynba3, M. Moore-Clingenpeel4, M.S. Smith1, A. Kramer5,
M. Kamboj3

1Nationwide Children's Hospital, Pediatric Endocrinology, Columbus,
United States, 2Nationwide Children's Hospital, Quality Improvement
Services, Columbus, United States, 3Nationwide Children's Hospital at
Ohio State University, Columbus, United States, 4Nationwide Children's
Hospital, Biostatistics Core and Critical Care Medicine, Columbus, United
States, 5Nationwide Children's Hospital, Data Resource Center,
Columbus, United States

Objective: To determine the utility of a risk screening tool in predict-
ing health outcomes among patients with new onset type 1 diabetes
mellitus (NOT1DM).
Methods: 158 patients with NOT1DM were adjudicated as high risk
or low/moderate risk based on results of the risk assessment screen-
ing tool (previously presented). Data on HbA1c and number of acute
healthcare visits (AHC) were collected at 6, 12, and 18 months post
diagnosis and differences by risk status were assessed using a chi-
square test. ANOVA with a Dunnett correction was used to evaluate
differences in HbA1c values at the 3 time points. Validity of high risk
status for predicting favorable vs. poor outcome was assessed using
area under the receiver operator characteristic curve (AUC- ROC),
sensitivity and specificity data.
Results: Of 158 patients (age 9.6 � 4.3 years; 50% males), 31 patients
(20%) scored in high risk category (no age or sex differences), 21%
had poor glycemic control (GC ) at 18 mo., 30% had poor GC at any of
the three visits, and 34% had either poor GC at 18 mo. or any AHC
utilization. High risk score was significantly associated with greater
odds of any health care utilization: 27 of 30 patients with AHC (90%)
had a high risk score, while only 4 patients out of 128 with no AHC
utilization (3%) had high risk scores (OR = 217.4, 95% CI = 50.0,
946.2; p-value < .0001).

[AUC - Outcome - Any HC Utilization]

Conclusions: Our screening tool appears to have greatest utility at
differentiating patients with vs. without any HC utilization (alone,
without grouping together with poor GC), with excellent discrimina-
tory ability (AUC = 0.93), sensitivity (90%), and specificity (97%). Lon-
gitudinal data collection post 18 months may further demonstrate
utility to also predict poor GC. Overall, risk stratification can help

target appropriate clinical interventions for prevention of AHC utiliza-
tion and ultimately reduce health care costs.

P206
Needle-related procedures in diabetes treatment
children´s and adolescents´ own stories about
negative experiences
A. Lindholm-Olinder1, J. Göthesson1, L. Håkansson2, S. Nilsson3,
L. Hanberger4, M. Forsner5

1Karolinska Institutet, Södersjukhuset, Sachs' Children and Youths
Hospital, Stockholm, Sweden, 2Astrid Lindgren Childen's Hospital,
Karolinska, Stockholm, Sweden, 3University of Gothenburg, Sahlgrenska
Academy Institute of Health and Care Sciences, Gothenburg, Sweden,
4Linköping University, Division of Nursing, Linköping, Sweden, 5Dalarna
University, School of Education, Health and Social Studies, Falun, Sweden

Introduction: The treatment of type 1 diabetes (T1D) includes fre-
quent needle-related procedures. Studies show that many children
and adolescents experience needle-related discomfort to such an
extent that it affects their ability to manage the disease in an
optimal way.
Objectives: To illustrate what children and adolescents with T1D
experience as negative in connection with needle-related procedures
in the treatment of diabetes.
Methods: The study was designed as a qualitative study with a narra-
tive approach. Data was collected through questionnaires from 83 chil-
dren and adolescents and were analyzed through qualitative content
analysis. The study is a sub-study of a major cross-sectional study
conducted with mixed design at three pediatric diabetes clinics in
Sweden, among children and adolescents with T1D aged 7-18 years.
Results: Three major categories emerged regarding children's and
adolescents' negative experiences associated with needle-related pro-
cedures: the discomfort takes different expressions, the discomfort
changes over time and needle-related procedures affect everyday life.
Several children and adolescents experience needle-related proce-
dures as painful and frustrating and venous sampling as strenuous.
However, many felt that the negative experiences got improved
with time.
Conclusion: The negative experiences of needle-related procedures
in children and adolescents with T1D are individual. The pediatric
nurse should carefully assess each child´s or adolescent´s experience
in order to best understand their specific situation. Only then ade-
quate care can be provided.

P207
Study of insulin-related skin complications in
children and adolescents with type 1 diabetes
mellitus
S. Elsayed1, D. Fawzy1

1Alexandria University, Pediatric Endocrinology and Diabetology,
Alexandria, Egypt

Introduction: Skin complications related to insulin therapy have
important effects on metabolic control in children with type 1 Diabe-
tes Mellitus (T1DM). Lipodystrophy is one of the most common com-
plications of subcutaneous insulin injection. Lipohypertrophy is
usually caused by multiple overlapping injections and/or needle reuse.
Objectives: The aim of this work was to study Insulin-related skin
complications in children and adolescents with T1DM and their asso-
ciated risk factors.
Methods: The study was conducted on 115 cases with T1DM attend-
ing Diabetes Clinic in Alexandria University Children's Hospital in
Egypt. Thorough assessment was done including duration of DM,
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Glycosylated hemoglobin (HbA1c), frequency of changing the needles
for injection, rotating sites and preferred site of injection. Examination
of the sites of insulin injection was done for presence of lipodystrophy
and associated skin complications as allergy, bruising, bleeding, infec-
tion or discoloration. Pain during injection was analyzed using Wong-
Baker Faces Pain Rating scale.
Results: The mean age of the diabetic cases was 10.1 years with
mean of 4.4 years as duration of diabetes. About 84% were using pens
for insulin injection and 52.2% of them rotated the site of injection
daily. 27% had no hurt during injection (Score 0) while 6% had the
worst hurt (Score 10) on Pain Rating scale. 61.7% of the cases had
pain when using a reused needle. Lipodystrophy was found in 57 cases
(49.5%), bruising in 53.9%,and mild bleeding from injection in 51.3%.
The hypertrophied site was related to the preferred site of injection.
Cases with lipodystrophy had significant higher mean of age, longer
duration of DM and were rotating sites of injection less frequently
than those without lipodystrophy (p < 0.05).
Conclusions: Insulin-related skin complications are common in chil-
dren with T1DM. Lipodystrophy is related to age, duration of DM,
rotating the site of injection and frequency of changing the needle.

P208
Type I diabetes mellitus in toddlers
Z. Upadhyay1, H. Vani1, P. Raghupathy1

1Indira Gandhi Institute of Child Health Bangalore, Pediatric
Endocrinology, Bangalore, India

Introduction: Children< 5 years of age comprise a small minority of
children with type 1 diabetes (T1D). Diabetes in toddlers is a great
psychosocial burden to their families and despite of advanced diabe-
tes management options, their diabetic control remains suboptimal.
Hence this study was undertaken to evaluate toddlers with T1D.
Objective: To study the diabetic control and physical growth of tod-
dlers with T1D.
Methods: Assessment data of insulin regimen, compliance, serial
anthropometry, home blood glucose monitoring and HbA1c was
obtained retrospectively from 2 monthly clinic visits. Episodes of
severe hypoglycaemia or ketoacidosis, if any, were also studied.
Results: Thirteen toddlers (8 girls, 5 boys) - mean age at diagnosis is
27 months (13-56m) - with regular follow up (mean- 20.5 months)
were analyzed.
Seven children had split mix insulin twice daily while six received
thrice daily (mean insulin dose- 0.78 � 0.03 U/kg/day). (table)
Overall, fluctuations were noted in various factors studied.
Food intake and exercise patterns were very erratic.
Conclusion: The diagnosis of T1D in toddlers poses a severe chal-
lenge in setting up an optimal regime. Tight metabolic control is unre-
alistic as the risk of recurrent hypoglycaemia is high with erratic eating
and exercise patterns. Insulin administration or use of insulin pump
needs to be individualized aiming for the target range of blood sugar
110-220 mg/dl and HbA1C 8 to 8.5%.
Success depends on a well functioning, fully informed and highly moti-
vated family, and also a dedicated and experienced diabetes health
care team.

HbA1c (mean) Height SDS Weight gain (mean)

At diagnosis 13.01 � 2.5 % -1.58

3 months* 8.26 � 2.14 % -1.46

6 months* 9.1 � 1.2% -1.4 1.39kg

9 months* 10.86 � 1.9% -1.5

12 months* 10.31 � 2% -1.47 2.5kg

[*after initiating treatment]

P209
An annual review questionnaire in children and
young people with type 1 diabetes
A. Myrsilidi1, J.C. Agwu1

1Sandwell and West Birmingham NHS Trust, Paediatrics, Birmingham,
United Kingdom

Objectives: To evaluate the usefulness of an Annual Review Ques-
tionnaire (ARQ), which was introduced as a clinical tool, to assess
Knowledge and Compliance of Children and Young People (CYP) with
Type 1 diabetes, with aspects of good clinical care as defined by
National Institute of Clinical Excellence (NICE) guideline.
Methods: All CYP with Type 1 diabetes, were expected to complete
the ARQ as part of annual review. The questionnaire asked about
compliance and knowledge of aspects of good clinical care. CYP with
diabetes duration < 3 months prior to audit period and those with
Type 2 diabetes were excluded.
Results: Data on 80 patients, who completed the questionnaire
between Feb-Mar 2018, was analyzed. 48.8% were males, 50% >12,
43.8% 5-12 and 6.3% < 5 years. 60.8% were White, 26.6% Asian,
11.4% African and Caribbean, 1.3% mixed and 47.5% on insulin pump.
They were divided into 3 groups according to HbA1c level.
Group A : HBA1c < 7.5% (29/80),
Group B: HBA1c = 7.5-9% (36/80) and
Group C: HBA1c>9% (15/80).
Compared to the whole group, significantly more children in group A
were aware of their glucose targets (89.7% vs 70% p< 0.01), reported
never missing insulin bolus (85.7% vs 79.5% p< 0.00) and reported
testing blood glucose >4 times a day (93.1% vs 75.9% p< 0.00). Only
76.3% of all patients were using level 3 carbohydrate counting to
determine pre meal bolus insulin dose and only 57.5% were bolusing
insulin with snacks.
Conclusions: The Annual review Questionnaire identified areas of
both good and poor compliance and knowledge among CYP with Type
1 diabetes. This helped the diabetes team to try to target education to
individual CYP in problem areas identified. CYP in group A showed
statistically significant better compliance in some areas.

P210
Dental health status and hygiene in children and
adolescents with type 1 diabetes mellitus in
Erzurum/Turkey
R. Orbak1, Z. Orbak2

1Ataturk University Dental Faculty, Erzurum, Turkey, 2Ataturk University,
Medical Faculty, Erzurum, Turkey

Background: There is disagreement on the effect of diabetes on oral
hygiene. The purpose of this study was to assess the oral health and
hygiene status of type 1 diabetic patient in Erzurum/Turkey.
Methods: In this case control study, periodontal health and hygiene
of 20 children and adolescents (7-15 yr of age) with type 1 diabetes
mellitus referred to Pediatric Endocrine Clinic and 20 non diabetic
control subjects were clinically assessed. The required data such as
sex, age, duration of the diabetes, type and number of insulin injec-
tions per day were obtained from self-administered questionnaire and
the patient´s medical records. Participants in both groups were exam-
ined for Decay-missing- filled teeth (DMFT); dmft (for primary teeth),
oral hygiene using Silnes-Loe plaque index (PI) and gingivitis index
(GI). P < 0.05 was considered significant.
Results: The mean age of the study and the control group was 11.6 �
3.05 and 11.08 � 3.25 yr, respectively. There were no significant dif-
ference between two groups in terms of DMFT, dmft and PI indices
(P< 0.05). The GI index difference was statistically significant in type
1 diabetic group (P > 0.01).
Conclusions: Apart from higher scores of GI index, frequency of oral
and periodontal disease was not different in type 1 diabetic patients
compared with healthy subjects. Findings of present study are insuffi-
cient to support a significant effect of diabetes on increasing the risk
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of oral and periodontal diseases. However, children and adolescents
with type 1 diabetic should receive oral hygiene instruction.

P211
Profile of young adults with diabetes type 1 who
are transitioning from pediatric to adult care
services
A. Aoui1, A. Zennaki1, S. Benchaoulia1, M. Gharnouti1, M. Naceur1,
C. latroch1, K. Bouziane Nedjadi1, M. Touhami1

1Oran, Oran, Algeria

The transition from adolescence to young adulthood must be well pre-
pared until successful integration into adult medicine. It may be
accompanied by a deteriorating glycemic control.
The Objective was to describe the profile adolescents with diabetes
who are transitioning and to identify the factors predicting the glyce-
mic control.
Patients and Method: This is a retrospective descriptive study of
adolescents with T1D. The transition is envisaged from the age of
17 years after an adequate preparation.
Results: The study included 182 adolescents, with 102 boys.
111 were educated, 27 in professional, and 44 without any activities.
There are 15 cases of addiction, 69 degenerative complications and
pathological associations including 33 overweight , 20 nephropathies,
6 thyroiditis and 01 celiac disease. The estimated median age of tran-
sition of care was 19.7 � 1.6 years; the duration of diabetes was 10.1
� 3.9 years. The basal-bolus shema was performed in 77.4%. Median
HbA1c was 8.74 � 2.2% with 29% on the pediatric target of 7.5. The
factors predictive of the glycemic control at the passage are compara-
ble for geographical origin, health insurance, T1D in siblings, age of
onset and age of diabetes; a non-significant benefit was noted for
boys, older age, unattached parents, prolonged pediatric follow-up,
associated diseases and pathological associations, and conventional
insulin therapy. The advantage is significant in case of education or
professional activity compared to inactive: average HbA1c, 8.54 vs
9.34% (p < 0.04) and pediatric target, 34.1% vs 13, 6% (p < 0.02). As a
result, 52 adolescents are followed in adult services, 32 with no follow
up and 98 are in transition.
Conclusion: The transition coincides with period of instability of ado-
lescent personality and illness. The factors that classically influence
the glycemic control have no effect on them, except for education
and professional activity.

P212
13 years in the management of type 1 diabetes.
What can we learn from the working staff of
T1Diams, a non-profit organization in Mauritius?
P.K. Guness1, A. Dustagheer1, D. Jean Pierre1, C. Fabre1, L. Danharry1,
L.D. Bageloo1, K. Auroomoogum1, L. Poran1, G. Larché1, N. TiDiams1

1T1diams, Medical Psycho Social Support, Quatre Bornes, Mauritius

Objectives: Since 2005, T1Diams, a non-profit organization in Mauri-
tius supports and eempowers more than 280 patients with Type 1 Dia-
betes (T1D) through therapeutic education and psychosocial support.
The aim of the study is to investigate personal views of employees of
the organization on the management of T1D.
Methods: In February 2018, data was collected via an online self-
completion questionnaire sent to past, present staff and the manage-
ment committee of T1Diams.
Questions covers demographic data, impact of T1D on the quality of
life and barriers/solutions to an optimal Bio-psychosocial manage-
ment. Data was compiled and analyzed on Microsoft office 365 Excel
Sheets®.
Results: Response rate was 100% completion. Data from 42 partici-
pants (24 females and 18 males) were collected and the mean age was
31.7 � 11.0 y. T1D was reported to have a negative impact on the
quality of life namely emotional well-being (66.7%), physical activity

(54.7%), work/studies (40.5%),leisure activities (50.0%), and relation-
ships (28.8%).
Reponses from participants if they had to change one thing in their
diabetes care team or practices to improve metabolic outcomes would
be as follows: redesign initial therapeutic education (28.6%),more psy-
chosocial support (16.7%), more frequent clinical care (14.9%), psy-
chological input (11.9%), more insulin pumps (11.9%),more nutritional
support (11.9%)intensify insulin therapy (4.8%).
Conclusions: This is the first retrospective study carried out to
acquire the point of views of the working staff on the management of
Type 1 diabetes during the last 13 years. Data from the study will
influence action plan to improve practices in years to come.
Keywords: T1Diams, Non-profit organization, Type 1 diabetes, Clini-
cal practice, Psychosocial support, self-assessment.

[Fig 1 main barriers to achieving a good diabetes control]
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A questionnaire investigation of pediatric type
1 diabetes self-management in a local region of
Japan
K. Matsui1, K. Tagawa1, M. Shibata1, H. Tsutsui1, Y. Maruo1

1Shiga University of Medical Science, Pediatrics, Otsu, Japan

Introduction: It is necessary to improve diabetes self-management to
improve the quality of life of patients with diabetes. For that purpose,
grasping the current situation of self-management is important. How-
ever, there are insufficient data about the present situation of pediat-
ric type 1 diabetes (T1D) self-management in Japan.
Objective: To investigate self-management of pediatric T1D and
identify related problems.
Method: We held a seminar for patients and their families in the
Shiga prefecture, and investigated the situation of self-management
using a questionnaire.
Result: Twenty-nine patients answered the questionnaire. Their mean
HbA1c level was 7.53% (standard deviation [SD], 0.78). The frequency
of hypoglycemia was 6.6 (6.3) times per week. Participants performed
self-monitoring blood glucose (SMBG) and administered IIs in the
classroom (72% each), followed by the infirmary. Most infants who
developed T1D became able to perform SMBG and administer IIs
independently before 6 years of age (the age at elementary school
entrance). Most patients who developed T1D after 6 years of age
were able to perform SMBG and administer IIs independently immedi-
ately after onset. Patients became able to change the dose of insulin
independently at the age of 12.25 years (2.28). Ninety-seven percent
of patients performed carbohydrate counting (CC). Patients became
able to perform CC independently at the age of11.50 years (2.93).
Conclusion: Acquirement of self-management ability depended on
age. Seventy-two percent of patients performed their self-
management in the classroom. This proportion seems high in Japan
according to expert opinion; the cause may involve participation bias.
Nevertheless, 28% of patients could only perform self-management in
places where the school staff instructed. Furthermore, a nationwide
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survey is necessary for grasping the actual situation of pediatric type
1 diabetes self-management without bias.

P214
Abstract Withdrawn

P215
Clinical profile and spectrum of complications of
diabetes in the young onset diabetics
J. Panda1, M. Nayak2, D. Ramchandran3, S. Gupta4, J. Kesavadev5

1Department of Medicine, S.C.B.M.C.H., Cuttack, India, 2Department of
Pathology, S.C.B.M.C.H, Cuttack, India, 3Department of Medicine,
S.C.B.M.C.H., Medicine, Cuttack, India, 4Diabetes Care n' Research
Centre, Nagpur, India, 5Jothydev's Diabetes Research Centre, Trivandrum,
India

Objective: The incidence with younger patients is continuously grow-
ing in the regular clinical care setting. Unhealthy lifestyle, sedentary
habits are responsible for the changing dynamics of diabetes in young.
We evaluated the incidence, clinical profile and spectrum of complica-
tions of different types of diabetes mellitus among young patients
(age between 15 to 25 years).
Methods: We conducted a cross-sectional study of every consecutive
diabetic patient of age of onset between 15 to 25 years attending
Department of Medicine and department of Endocrinology.
Results: Out of the 60 patients seen during the period of study, Type
1 DM accounted for the majority (61%) of the cases. In Type 1 DM
males (85%) were more affected and in Type 2 DM males and females
were equally affected. Osmotic symptoms were present predomi-
nantly in Type 1 DM (67%). Positive family history was highest in
Type 2 DM (81.2%) cases. Retinopathy was present in 28% of the
total cases of young diabetes, predominantly in Type 2 DM (43.7%).
Nephropathy is present in 16.6% of the cases of diabetes, in general
predominating in Type 1 DM (22%). Both autonomic and peripheral
neuropathy were found to be highest in Type 2 DM.
Conclusion: This group as diabetes in younger age group represents
an extreme phenotype with high prevalence of risk factors. Hence,
these patients require active intervention to modulate the risk factors
and improve the outcomes.

P216
Accounting for metabolic control in adolescents
with type 1 diabetes: modeling treatment
adherence, adherence barriers, and psychosocial
factors
J. Malik1, A. Delamater2

1Quaid-i-Azam University, National Institute of Psychology, Islamabad,
Pakistan, 2University of Miami, Pediatrics, Miami, United States

Objective: Adherence to treatment can improve glycemic control and
reduce the risk of health complications, yet several studies failed to
show a direct link between treatment adherence and glycemic control.
This may be due to not accounting for the interplay of adherence bar-
riers and treatment adherence, along with psychosocial factors related
to adherence. This study addressed underlying mechanisms explaining
the association between treatment adherence and glycemic control
and complications.
Methods: Data were collected from 103 youth (63% girls) with type
1 diabetes and their parents (45% single parents); age of youth ranged
from 13 to 18 years (M = 13.67 years, SD = 2.35).
Results: Structural equation modeling tested a latent variable model
addressing the role of treatment adherence, adherence barriers, and

psychosocial factors in current glycemic control and DKA in the previ-
ous year. Latent variable adherence included youth and parent self-
report, controlling for family cohesion and diabetes-specific support.
Latent variable adherence barriers consisted of testing, injecting, die-
tary, and exercise barriers. The path model controlled for age, shows
that parent-reported negative life conditions (NLC) explains the inter-
play of treatment adherence and adherence barriers in their effect on
glycemic control and DKA. Adherence barriers increased stress, lead-
ing to negative coping, and was associated with increased NLC,
whereas better adherence led to decreased NLC; greater parent-
reported NLC was directly linked with worse metabolic control. The
model explained 20% of the variance in glycemic control and 18% var-
iance in ketoacidosis.
Conclusions: The direct link of adherence and barriers with poor met-
abolic control is not apparent; however, their underlying mechanism
shows their independent roles in predicting metabolic control,
highlighting the important role of maternal stress in management of
T1D in adolescents.

[Adherence and Barriers for Metabolic Control]

P217
Hormonal profiles following artificial nonnutritive
sweeteners
P. Khanna1, A. Sharma2, D. Kishore Hazra3

1St. John's College, Agra, India, 2Scientific Pathology, Agra, India, 3Boston
Medical Centre, Agra, India

Objectives: To measure C peptide and Insulin responses to nonnutri-
tive sweeteners.
Methods: Serum C peptide responses at -15, 0, 15, 30, 60, 90, 120
and 150 minutes following 100 gm glucose/equivalent equisweet
amounts of Sucralose/Aspartame ingestion in the fasting state were
measured in 50 subjects (25 nondiabetic and 25 Diabetic as adjudged
by standard glucose tolerance tests ,WHO criteria) were measured by
immunoassay. Glucose levels at these time intervals were also mea-
sured, and the hormonal levels normalized to the simultaneous glu-
cose level.
These levels were measured both in the fasting state in the morning
as well as in the afternoon, post lunch, on different days.
Results: Statistically significant increments in C peptide levels were
observed as compared to fasting levels.
Conclusions: Nonnutritive sweeteners do present a stimulus to the C
peptide stimulation system, though lesser than that to glucose. Meta-
bolic implications in relation to Diabetes management are discussed.
These relate to diabetes prevention as well as to treatment in dysgly-
cemic subjects from Diabetic and Nondiabetic families.
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P218
A case of Wolcott-Rallison syndrome diagnosed
with diabetes at 6 weeks of age
P. Dollerup1, S. Beck-Nielsen1, J. Thomsen1, P.-E. Kofoed2

1Lillebaelt Hospital, Department of Paediatrics, Kolding, Denmark,
2University of Southern Denmark, Institute of Regional Health Research,
Odense, Denmark

Objective: Wolcott-Rallison syndrome (WRS) is an autosomal reces-
sive disorder characterized by early-onset diabetes, skeletal abnormal-
ities and potential development of acute liver failure. Neonatal or
early infancy diabetes is a rare, potentially life-threatening condition,
which highlights the importance of an early diagnosis. We therefore
want to present a case of WRS diagnosed in Denmark.
Methods: A 6-week old boy presented with fever, dehydration and
oral candida infection. The parents were consanguine.
Result: On admission, blood glucose was 22 mmol/l, C-peptide low
(243 pmol/l) and anti-glutamic acid decarboxylase, anti-tyrosine phos-
phatase and anti-islet cell were all negative, revealing antibody nega-
tive early-onset diabetes. Insulin-pump treatment was initiated.
Initially, liver and kidney function-tests were normal. Genetic testing
using next generation sequencing and sanger sequencing identified a
novel homozygous splice site mutation (c.1886+1delG) in the
EIF2AK3 gene. The mutation is inherited in an autosomal recessive
pattern and known to cause WRS. At 7 months of age, x-ray of the
long bones revealed no clear evidence of epiphyseal dysplasia. Follow-
ing a viral infection at age 10 months, the patient was admitted to
hospital with fever, vomiting, severely elevated ALAT of 4169 U/L
and neutropenia. He was diagnosed with acute liver failure. The liver
enzymes normalized, but the neutrofilocyte-count remains low.
Conclusion: WRS causes neonatal or early-infancy onset of insulin
dependent diabetes. WRS is most common in consanguine families,
especially originating from the Middle East. There is a high risk of life
threatening acute liver or renal failure induced by stress, such as
hypoglycaemia, infections or anesthetics. This condition should be
considered in young children presenting with diabetes, especially in
consanguine families. Genetic testing is recommended for verification
of the diagnosis.

Neonatal or early-infancy onset diabetes

Recurrent acute liver failure

Epiphyseal dysplasia

Renal dysfunction

Growth retardation

Hypothyroidism

Neutropenia

Developmental delay

[Conditions associated with Wolcott-Rallison Syndrome]

P219
Prevalence of metabolic syndrome and silent type-2
diabetes mellitus in obese children and adolescents
A. Akinci1, I. Dundar1

1Inonu University Medical Faculty, Pediatric Endocrinology and Diabetes,
Malatya, Turkey

Objective: Obese children are more prone to have metabolic syn-
drome (MS) and abnormal glucose metabolism. The aim of the study
was to assess the prevelence of the MS, impaired glucose tolerance

and untreated (silent) diabetes mellitus in obese Turkish children and
adolescents.
Methods: We have studied 1399 obese (body mass index, BMI =
>95. percentile) and overweight children and adolescents (BMI : %
85-95 ), 546 (%39.01) prepubertal and 853 pubertal (%60.09),
aged between 7 and 18 years old. Medical history, physical exam-
ination, anthropometric measurements, results of biochemical and
hormonal assays were obtained from the hospital records. MS
was defined based on the modified WHO and Cook and IDF cri-
teria adopted for children. The patients were defined as having
impaired glucose tolerance (IGT) or diabetes, if the blood glucose
level was between 140-200 mg/dl or >200 mg/dl respectively, in
the 2. hour of OGTT.
Results: The prevelence of MS in obese children and adolescents
were found to be %36.9, %43.4, %63.8 according to the modified
WHO, Cook and IDF criteria, respectively. Pubertal cases had sig-
nificantly higher MS prevelence than those of prepubertal cases
according to all MS criteria .In overweight adolescents, the preve-
lence of MS was detected to be %4.5, %4.8 and %5.5 according
to WHO, Cook and IDF criteria, respectively. IGT was detected in
% 9.7 of the obese adolescents, but silent or undiagnosed T2DM
prevelence was %5.9.
Conclusion: In our population, MS were frequently found among
obese children and adolescents according to different MS criteria. The
rate of IGT and silent or undiagnosed T2DM may be accepted as sub-
stantial. If these ratios are taken into account, all obese children
should be evaluated for abnormal glucose metabolism even if there
are no diabetes history in their family.

P220
Preliminary report of the clinical use of insulin
degludec in youth with poorly controlled type
2 diabetes (T2D)
S. Elahi1, A. Patel2, C. Guandalini2, A. Steffen2, W.V. Tamborlane2,
M. Van Name2

1Georgetown University School of Medicine, Washington, DC, United
States, 2Yale University, Pediatric Endocrinology, New Haven, United
States

Objectives: In this study, we examined changes in A1c in adolescents
with T2D before and after treatment with insulin degludec (Deg) in an
uncontrolled, clinic setting.
Methods: An electronic medical record review was conducted of all
pediatric T2D patients treated for at least 3 months with Deg. Mean
A1c (+ SD) was calculated during the visit at which Deg was pre-
scribed (0 mon), as well as 3 and 6 months before and 3 and 6 months
after starting Deg.
Results: 16 adolescents with T2D were included in the study
(13 female, age 17 � 3 yrs, weight 107 � 23 kg). Prior to ini-
tiation of Deg, 2 patients were on metformin alone and
14 patients were taking basal (glargine or detemir) insulin
(2 insulin alone and 12 in combination with metformin). Regi-
mens after starting Deg were Deg alone (n = 2) and Deg +
metformin (n = 14.) Mean A1c increased from 9.2 � 2.5 to
10.6 � 2.2 % in the 3-6 mons prior to starting Deg (Figure). In
contrast A1c fell to 9.7 � 2.1% after 3 mon of Deg treatment
and to 8.3 � 2.1% after 6 mons (p = 0.0024 vs 0 mon). No
episodes of DKA or severe hypoglycemia were reported during
treatment with Deg.
Conclusions: These preliminary observations suggest that treating
adolescents with poorly controlled T2D with Deg provides a safe
means of significantly improving glycemic control. The impact of
missed doses of Deg may be mitigated by the ultra-long duration of
action of Deg.
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[Figure. HbA1c in T2DM pre/post treatment with Deg]

P221
Longitudinal changes in glucose homeostasis across
childhood and adolescence among youth with
parental obesity
S. Harnois-Leblanc1,2,3, A. Van Hulst1,4, M. Ybarra1,5, M.-B. Saade1,
T.A. Barnett1,2,5, M.-È. Mathieu1,6, J. McGrath7, A. Tremblay8,
G. Paradis9, M.-P. Sylvestre2,3, M. Henderson1,2,10

1Centre Hospitalier Universitaire Sainte-Justine Research Center,
Montréal, Canada, 2Université de Montréal, School of Public Health,
Montréal, Canada, 3Centre Hospitalier de l'Université de Montréal
Research Center, Montréal, Canada, 4McGill University, Ingram School of
Nursing, Montréal, Canada, 5Institut National de la Recherche
Scientifique Armand-Frappier, Laval, Canada, 6Université de Montréal,
Department of Kinesiology, Montréal, Canada, 7Concordia University,
Faculty of Arts and Science, Department of Psychology, Montréal,
Canada, 8Université Laval, Department of Kinesiology, Québec, Canada,
9McGill University, Department of Epidemiology, Biostatistics and
Occupational Health, Montréal, Canada, 10Université de Montréal,
Department of Pediatry, Faculty of Medicine, Montréal, Canada

Objectives: To describe the natural history of impaired glucose
homeostasis from childhood to late adolescence among youth with a
parental history of obesity.
Methods: We used baseline (8-10 yo), 1st follow-up (FU1, 10-12 yo)
and 2nd follow-up (FU2, 15-17 yo) data from the Quebec Adipose and
Lifestyle Investigation in Youth (QUALITY) cohort of Caucasian chil-
dren with an obese biological parent at recruitment (complete cases =
338). At each assessment, a 2-h oral glucose tolerance test (OGTT)
was performed after a 12h fast. Measures of plasma glucose were
obtained 0, 30, 60, 90 and 120 min after ingesting 1.75g glucose/kg
(max 75g). Impaired fasting glucose (IFG) is defined as fasting glucose
≥ 5.6 but < 7 mmol/L; impaired glucose tolerance (IGT) as 120 min
glucose ≥ 7.8 but < 11.1 mmol/L; type 2 diabetes (T2D) as fasting glu-
cose ≥ 7 mmol/L or 120 min glucose ≥ 11.1 mmol/L. Participants' tra-
jectories across glucose tolerance categories were identified over time
and displayed in tree diagrams.
Results: At baseline, 307 (91%) and 31 (9%) children had normal glu-
cose tolerance (NGT) and IFG/IGT or T2D, respectively. Among NGT
children at baseline, 227 (74%) remained NGT throughout follow-up,
62 (20%) developed IFG/IGT at FU1 and remained IFG/IGT at FU2
and 18 (6%) developed IFG/IGT at FU1 but reverted back to NGT at
FU2. Among children with IFG/IGT at baseline, 26 (84%) reverted to
NGT at FU1, of which 8 returned to IFG/IGT at FU2. The 5 children
IFG/IGT at both baseline and FU1 all reverted back to NGT at FU2.
Two NGT children at baseline were identified with T2D during follow-
up. No participants reported receiving hypoglycemic agents between
baseline and FU2.

Conclusions: We observed a substantial proportion of youth with
transient IFG/IGT during puberty. Greater understanding of fluctua-
tions in glucose tolerance status across adolescence are needed to
inform optimal treatment strategies in youth with pre-diabetes.

P222
Rapid progression of type 2 diabetes in Indian
children and adolescents - a case to ponder
C. Dave1, N. Agarwal1, R. Kapoor2, R. Shukla1, A. Bajpai1

1Regency CDER, Department of Endocrinology, Kanpur, India, 2Regency
Hospital Pvt Ltd, Department of Pediatrics, Kanpur, India

Introduction: Dramatic increase in childhood obesity has lead to a
surge of type 2 diabetes in children and adolescents. There is limited
information regarding course of type 2 diabetes in Indian children and
adolescents.
Objective: To study the course of type 2 diabetes in Indian children
and adolescents and its determinants.
Methods: Ongoing observational study.
Result: Seventeen subjects (10 girls, age 14.5 � 2.4 years, range
10.1-17.9 years) with type 2 diabetes were followed for 1.9 �
1.6 years. Comorbidities at diagnosis included hypertension in 76.5%,
dyslipidemia in 64.7% and transaminitis in 88.2%. Initial treatment
included life style modifications and metformin alone in 13 and met-
formin with insulin in 4. On follow-up 4 subjects achieved remission
after 3.7 � 2.0 months (1.7-6 months). Subjects achieving remission
had greater reduction in BMI SDS at 6 months compared to those
without remission (-0.2 � 0.3 versus +0.1 � 0.3). No difference was
noted in the birth weight, baseline BMI SDS or DEXA derived adipos-
ity status of the two groups. All subjects achieving remission had
recurrence 11.9 � 2.1 months later. Six out of 13 subjects started on
metformin showed glycemic deterioration and required additional
therapy at 13.8 � 10.7 months. Of the 4 subjects started on insulin
and metformin, only 1 was able to discontinue insulin. At last follow
up, 9 subjects were on metformin monotherapy while 8 were on dual
therapy (insulin in 4, SGLT2 inhibitor in 1, GLP1 analog in 1 and gliptin
in 3).
Conclusions: Findings of our study suggests aggressive course of type
2 diabetes in Indian children and adolescents with glycemic deteriora-
tion in half within two years of diagnosis. Reduction in BMI SDS is the
only factor that predicted remission in these subjects. This along with
the observation that no remission was observed after six months of
diagnosis highlights the need for early aggressive life style
intervention.

[Course of type 2 diabetes subjects showing number of subjects at
6 month interval in each category (Metformin, dual therapy, remission)]

P223
Profile and follow-up of South Indian adolescents
with type 2 diabetes mellitus
D. Bala Prasanna1, G. Uma Maheshwari2, P. Hemchand K3, V. Praice
Preetha1, K. Renuka Devi1, M. Siva Sankari1, S. Hemavathi1, Type
2 Diabetic Children
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Dietetics, Chennai, India, 2Mehta Multi Speciality Hospital India Private
Limited, Paediatrics, Chennai, India, 3Mehta Multi Speciality Hospital
India Private Limited, Paediatric Endocrinology, Chennai, India

Introduction: Type 2 DM is on the rise in developing countries. There
are no data on type 2 DM in adolescents from our country.
Objective: To present the clinical, biochemical data and short term
follow-up of children with type 2 DM seen in the diabetic clinic of a
tertiary care referral hospital in a 2 year period.
Methods: All children and adolescents who satisfy the WHO criteria
for diagnosis of DM, have normal C-peptide (> 0.9 ng/mL) and have
negative anti-glutamic acid decarboxylase antibody are included. They
were managed as per the ISPAD 2014 guidelines for management of
DM in children. They were given diet advice and followed up every
3 months.
Results: Twenty one adolescents (9.4%) among children registered in
the diabetic clinic of the unit) as type 2 DM in the study period. Mean
age was 15.2 � 2.1 years (M: F 11:10). The presentation was asymp-
tomatic screening, classical symptoms of DM, ketoacidosis in
13 (61.9%), 7 (33.9%) and 1 (4.7%) adolescents respectively. The BMI
SD score was 3.4 � 1.0; all had waist circumference > 90th percentile.
Family history of DM in 1st degree relative present in 17 (80.9%). All
adolescents were pubertal. 5 (23.8%) and 7(33%) child had fatty liver
and polycystic ovaries respectively. The mean HbA1C was 9.9 � 1.4;
C-peptide was 3.4 � 1.1 ng/mL; Anti GAD negative in all tested;
monogenic DM screen negative in 5 screened. The initial modality of
therapy was: metformin, metformin with insulin and only insulin ther-
apy in 18(85.7%), 2 (9.5%), 1(4.7%) adolescents respectively. Two chil-
dren had a positive microalbuminuria screen, one needed enalapril,
one had retinopathy. 4(19%) had systemic hypertension. Of the 18 on
metformin, 3 required insulin therapy on follow up period. None had
adverse reactions to metformin during the study period.
Conclusion: All overweight adolescents with high waist circumfer-
ence and family history of type 2 DM MUST be screened for
DM. Metformin is a safe drug that can be used to treat these
adolescents.

P224
Bariatric surgery in young people. Is it safe and does
it work? A retrospective review of data from a
major UK center
M. Ford-Adams1, B. Glasser1, L. Stirling1, S. Chapman2, A. Desai3

1Kings College Hospital, Surgical Weight Management Service, London,
United Kingdom, 2Kings College Hospital, London, United Kingdom,
3Kings College London, Surgical Weight Management Service, London,
United Kingdom

Type 2 diabetes linked to obesity has increased in the young. Bariatric
surgery is now offered in the UK to those BMI > 40 kg/m2 as a thera-
peutic option.
Objectives: To assess the safety and efficacy of bariatric surgery in
our unit.
Methods: Retrospective case review
n = 27, 19f mean age 17(13-19), had laproscopic adjustable gastric
band (LAGB) n = 3 vertical sleeve gastrectomy (VSG) n = 24.
Assessment included:
1. Oral glucose tolerance test, HOMA-IR, and HbA1c
2. Psychological evaluation, psychometric measurement of quality
of life.
3. Nutritional evaluation, dietetic review of daily calorie intake and
nutrient density.
4. Hemoglobin, and Vitamin D levels
Results: Mean BMI 50(31-66) kg /m2 (31-66) at surgery dropping to
40 kg/m2 at 6 months. In the VSG it persisted at 2 years, BMI
35kg/m2.
Type 2 diabetes was present in 2.
1. 19m, 60 kg/m2, HbA1c of 64 on insulin and metformin. He lost
18 kg/m2 with VSG, 15 months post-op A1c is 39 on metformin
alone.

2. 19m, 47 kg/m2 , HbA1c 53, was started on sitigliptim, VSG recently
performed.
In the remainder, HOMA-IR was elevated. LAGB mean 2.6(1.2-4)
dropped to 1.25. VSG mean 4.1(1.8-6) dropping to 2.1(1-3.4). Mean
HbA1c unchanged at 38 (34-43) mmol/mol 38 (30-38) at 6 months.
Safety data: No immediate surgical complications.
Iron, calcium and Vitamin D supplements at 3 weeks.
LAGB mean Hb 149g/L 136 at 3 months, 149 at 12 months. Mean
Vitamin D 10 nmol/l, 17.5 at 3 and 12 months.
VSG mean Hb 134g/L 139 at 6 months, 129 at 12 months. Mean
Vitamin D 55 nmol/L 49 at 3 months 20 at 12 months.
Long term: postural hypotension n = 2, one who lost 30 kg/m2. Hair
loss in 2f. Loose skin in 3, none have had plastic surgery. Vomiting in
2, helped by smaller meals.
One 18f developed an eating disorder and was referred to adult men-
tal health.
Conclusions: Bariatric surgery namely VSG is a safe and effective
treatment for obesity and Type 2 diabetes. Assessment by a multidis-
ciplinary with links to an adult service is important for long term
follow up.

P225
Effect of different treatment regimens on glycaemic
control in children and adolescents type 2 diabetes
J. Nahar1, B. Zabeen2, F. Naz3, F. Mohsin4, K. Azad5

1Bangladesh Institute of Research and Rehabilitation for Diabetes,
Endocrine and Metabolic Disorders (BIRDEM), Paediatrics, Dhaka,
Bangladesh, 2Bangladesh Institute of Research and Rehabilitation for
Diabetes, Endocrine and Metabolic Disorders (BIRDEM), CDiC, Dhaka,
Bangladesh, 3Changing Diabetes in Children Program,BADAS, CDiC,
Dhaka, Bangladesh, 4Bangladesh Institute of Research and Rehabilitation
for Diabetes, Endocrine and Metabolic Disorders, Paediatrics, Dhaka,
Bangladesh, 5Bangladesh Institute of Research and Rehabilitation for
Diabetes, Endocrine and Metabolic Disorders, PCP, Dhaka, Bangladesh

Objectives: Type 2 diabetes mellitus is emerging as a new clinical
problem within pediatric practice. To assess the glycaemic control
among different treatment modalities in newly diagnosed type 2 dia-
betes mellitus (T2DM) in children and adolescents and to compare the
change in HbA1c after I year.
Methods: A prospective study was conducted in the Changing Diabe-
tes in Children (CDiC), Pediatric diabetes outpatient clinic in BIRDEM
2 from January 2014 to January 2016. Children and adolescents who
were newly diagnosed were randomly included in the study. They
were followed up regularly and evaluated after 1 year. The patents
were categorized according to treatment modalities - oral insulin sen-
sitizing agent (metformin) alone, insulin only and metformin in combi-
nation with insulin. Life style modification was advised in all of the
patients. Glycaemic status was evaluated at registration and after
1 year by assessing HbA1c.
Results: Out of 123 patients (ages 8 -18years), 61% were female,
39% were male, mean age at diagnosis was 12.8 � 2.3 years. Family
history was positive in 94% patients and 16% mother had H/O GDM.
Among them, 36(29%) were on oral drug only, 37(30%) insulin only
and 50(41%) on combination therapy. Patients on metformin alone
had a lower HbA1c at diagnosis [IQR: 7.6(6.1-11.7)] than those on
insulin alone [11.3(9.8-13.0)] or combination therapy [10.1(7.4-12.4)]
(p< .008). At follow up, median HbA1c was reduced more in oral only
7.0(6.1-8.5) and combination therapy 7.6(6.7-8.8) than insulin only 8.9
(6.2-10.3) though it did not reach statistical significance (p = .240).
Conclusion: Metformin only or along with insulin could be a good
option in most of the children and adolescents with newly diagnosed
type 2 diabetes.
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Care of adolescents with type 2 diabetes across the
North West London Pediatric Diabetes Network
N. Kyprianou1, E. Ivey2, J. Bhandari3, J. Rangasami4, N. Ray2, London
Northwest Paediatric Diabetes Network
1West Middlesex University Hospital NHS Trust, Paediatrics, London,
United Kingdom, 2Northwick Park Hospital, London North West
University Hospitals NHS Trust, London, United Kingdom, 3The Hillingdon
Hospitals NHS Foundation Trust, London, United Kingdom, 4West
Middlesex University Hospital NHS Trust, London, United Kingdom

Introduction: SWEET study revealed that although Type 1 Diabetes
is more prevalent in children, those with Type 2DM suffer higher rate
of complications.
Objectives: Our aim was to assess individual services in 5 hospitals
across our network, using ISPAD and AAP guidelines as benchmark
and use our findings to instigate changes in our clinical practice to
ensure better management for this patient cohort.
Methods: Data was collected using electronic and paper records,
anonymized and compared to ISPAD and AAP guidelines.
Results: Our cohort comprises of 48 patients(32 females, median age
14,range 9.0-17.7years)who have been under follow-up for a median

of 1.5years.96% were diagnosed appropriately using an HbA1c or
fasting glucose but 42% did not have autoantibody testing to preclude
Type 1 diabetes. Strikingly, none of the patients had a comprehensive
assessment of all diabetes-related comorbidities at presentation, with
the most significant shortfalls seen with obstructive sleep apnoea,
PCOS, depression and renal disease.88% were treated appropriately
with either metformin or insulin monotherapy or both, along with life-
style advice and dietician input. None had complete assessment of co-
morbidities at annual review, with particularly low rates of checking
albumin-creatinine ratio and triglycerides. Median frequency of
HbA1c monitoring was 3monthly,only 33% reaching less than
48mmol/mol at latest follow-up. The main reason for not achieving
HbA1c targets is poor compliance with treatment and lack of
community-based lifestyle intervention programs.
Conclusions: This audit reveals weaknesses at assessing co-
morbidities at presentation across most hospitals in the Network, vast
majority of patients subsequently not achieving optimal HbA1c.Clinic
proformas serve as aide memoir to improve management. Vital sup-
port can be provided by Community lifestyle intervention programs to
engage this difficult age group of children. Wider choice of medica-
tions and innovative diets are needed.
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The clinical characteristics of children diagnosed
with type 2 diabetes before 10 years of age in
Western Australia
J. Curran1,2, M. Shah1, A. Haynes2, E. Davis1,2

1Perth Children's Hospital, Endocrinology and Diabetes, Perth, Australia,
2Telethon Kids Institute, Perth, Australia

Objectives: The incidence of Type 2 diabetes (T2D) diagnosed during
childhood is increasing in Western Australia (WA). Recent reports
describe children as young as 4 years being diagnosed with T2D. Our
study aimed to describe the clinical features of children diagnosed
before age 10 with T2D in WA.
Methods: Data on children with a diagnosis of T2D before age
10 years was extracted from the Western Australian Children's Diabe-
tes Database and hospital clinical files. The data was used to deter-
mine common features seen in these early onset T2D children.
Results: 195 children under the age of 16 years were diagnosed with
T2D between June 2000 and June 2017. 12 (6.2%) children were less
than 10 years of age. 9 (75%) female, 11 Indigenous Australian,
1 Maori, 6 children had chronic medical conditions. The youngest child
was 6 years 11 months old. 3 children presented polyuria and polydip-
sia, 6 unwell with other illnesses and 3 asymptomatic. All children had
one or both parents with T2D. 11 (93%) were obese at diagnosis with
BMI z-score 2.379 � 0.64, HbA1c 9.0 � 2.38(mean � SD). Type 1 dia-
betes antibodies were negative in 7 of 8 children tested. 7 of
10 screened for diabetes complications at diagnosis had 1 or more
complications present.
Conclusion: 6% of children with T2D in WA are less than 10 years
old at time of diagnosis. Common features seen in these children are
female sex, indigenous heritage, obesity, parental T2D. Diabetes com-
plications are commonly present at time of diagnosis in these young
children.

P228
Acanthosis Nigricans: a predictor of developing type
2 diabetes?
G. Singh1,2, B. Davison1

1Menzies School of Health Research, Child Health Division, Tiwi,
Australia, 2Northern Territory Medical Program, Flinders University, Tiwi,
Australia

Objective: In a high risk cohort, does the presence of Acanthosis
Nigricans predict the development of Type 2 Diabetes Mellitus in the
future?
Methods: Established longitudinal birth cohorts, Indigenous (n 686)
and non-Indigenous (n 195) with follow-ups at age of 18.4 years (ado-
lescence) and 25.2 years (adulthood). Face-to-face physical examina-
tion including acanthosis nigricans (AN), height, weight used to
calculate body mass index, and biomarkers including HbA1c. Diabetes
(DM) was defined as HbA1c ≥ 6.5% and prediabetes as HbA1c
between 5.8-6.4%.
Results: Complete data was available for 394 people (Indigenous
302, non-Indigenous 92). At adolescence, AN rates were higher in
Indigenous (219/221), with low levels of DM (4; 2 with AN). Of those
with AN, 188 had a normal HbA1c and 31 prediabetes. By adulthood,
rates of AN had decreased (171 Indigenous), with AN no longer pre-
sent in 74/221. DM rates had increased to 14. Of those with DM in
adulthood, AN was present in 10/14 in adolescence and 11/14 in
adulthood.
At adolescence, no relationship between AN and BMI was seen, with
54% (37/68) of underweight, 36% (65/182) normal BMI, 52% (50/96)
of overweight and 52% (25/48) of obese people with AN. However,
in adulthood, current BMI was associated with DM, odds ratio
increasing from 5.9 (CI: 1.2-30) with overweight to 12.8 (CI: 2.5-66)
with obesity compared to normal BMI.
Conclusions: AN was common in this high risk population at a young
age. The proportion of people with AN was higher at adolescence
than young adulthood. Of those who developed Type 2 DM by adult-
hood, 79% (11/14) had AN. However, 85% of those with AN at ado-
lescence had a normal HbA1c up to 7 years after AN was identified,
with only 2/221 having DM at that time and <1% having developed
DM by adulthood. In this high risk population, although rates of AN
were high, it was not a reliable predictor of current or future
diabetes risk.
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Effect of eating habits on obesity and type 2 DM
M.M. Yılmaz1, N.E. Çullas Ilarslan1, F. Günay1, Ö. Yılmaz2, F.S. Özalp
Ateş3, S.K. Köse3, S.A. Atalay4, P. Bilir5

1Ankara University Faculty of Medicine, Department of Child Health and
Diseases, Ankara, Turkey, 2Ankara University Faculty of Medicine,
Ankara, Turkey, 3Ankara University Faculty of Medicine, Department of
Biostatistics, Ankara, Turkey, 4Ankara University Faculty of Medicine,
Department of Child Health and Diseases, Department of Pediatric
Cardiology, Ankara, Turkey, 5Ankara University Faculty of Medicine,
Department of Child Health and Diseases, Department of Pediatric
Endocrinology, Ankara, Turkey

Objective: Obese children are predisposed to type 2 DM (diabetes
mellitus). One of the greatest dangers for today's children is the easy
accessibility to snack foods. In this study, we aimed to determine the
relationship between nutritional habit, serving as a critical factor for
childhood obesity.
Methods: Our study was prospectively conducted between July
2017-November 2017 by enrollment of children, aged 6-18 years,
who admitted to the pediatric primary care clinic of Ankara University
School of Medicine. Anthropometric values were recorded, snack
habits were questioned. The data were evaluated by appropriate sta-
tistical methods. These children were observed for insulin resistance
and type 2 DM. This study is a preliminary report of ongoing research
of insulin resistance and type 2 DM.
Results: The mean age of 1949 children included in our study was
11.1 � 3.8 years. We found that 12.5 % of our participants were over-
weight and 17.9 % were obese. When we questioned the habit of
snacking, we found that only 13.8% of all cases did not consume
snacks. The frequency of snack consumption was 1-2 days per week
in 41.6%, 3-5 days per week in 19.4%, and every day in 25.2% of the
participants. At least once a week of snack consumption was men-
tioned by 86.2% of the participants. While the obesity rate was 14.6%
for those who never ate eat snacks, this rate increased to 24.6% for
those who consumed snacks every day. We obtained statistically sig-
nificant positive relationship between snacking habits and childhood
obesity (p:0,15).
Conclusion: Our study showed that as the snacking habit increases,
the tendency of obesity obese increases. Regulation of eating habits
and avoidance of having snacks at home is a matter to be emphasized
first. For this reason, snacks should not be available at home, should
not be rewarded, and should not be sold in school canteens. Families
should be informed about insulin resistance and diabetes and what
obesity is.

P230
Rapid progression of type 2 diabetes and related
complications in children and young people - a
literature review
T. Barrett1, M. Yazid Jalaludin2, S. Turan3, N. Shehedah4, M. Hafez5,
Novo Nordisk Paediatric Type 2 Diabetes Global Expert Panel
1Institute of Cancer and Genomic Sciences, University of Birmingham,
Birmingham, United Kingdom, 2Faculty of Medicine, University of
Malaya, Kuala Lumpur, Malaysia, 3Marmara University, Istanbul, Turkey,
4Endocrinology, Diabetes & Metabolism Institute, Rambam Health Care
Campus, Haifa, Israel, 5Cairo University, Giza, Egypt

Objectives: Type 2 diabetes (T2D) is rare in children compared with
adults and there are limited evidence-based therapies. Moreover,
reports suggest that the natural history of the disease shows more
rapid progression in children compared with adults, and diabetes-
related complications occur earlier. To gain a greater understanding of

pediatric T2D, we undertook a literature review of the evidence on
disease progression in patients under 25 years of age.
Methods: We searched PubMed for the period January
2000-January 2018 and two congresses, Asia Pacific Pediatric Endo-
crine Society and Latin American Pediatric Endocrinology Society,
reviewing their last two meetings. The search included terms for all
known variants of “pediatric” or “adolescent” and “type 2 diabetes
mellitus”. The results were combined and then filtered using search
terms related to “disease progression” or “clinical deterioration” or
“diabetes complications”. We then reviewed the articles and catego-
rized them by likely relevance.
Results: We identified 564 'hits', of which 25 contained relevant data.
The main findings were:
a) beta-cell failure is rapid in children, with reports ranging from
8-28% (median 25%) reduction in beta-cell function per year;
b) progression to exogenous insulin use ranged from 11-44% within
1 year from diagnosis, but was not consistent in all studies included;
c) many diabetes-related complications were evident within 2 years
from diagnosis, particularly renal and cardiovascular complications.
Several of the studies compared pediatric T2D with pediatric type
1 diabetes or adult T2D and found significantly faster progression of
pediatric T2D.
Conclusions: In this analysis of 25 studies, the aggressive nature of
pediatric T2D was evident in the time to beta-cell failure, the need for
exogenous insulin and the development of complications. To address
these aspects of the disease, new treatments targeting the underlying
pathology are needed urgently.

P231
Can early childhood characteristics distinguish
children with normal glucose tolerance from those
with deteriorating glucose homeostasis across
adolescence?
S. Harnois-Leblanc1,2,3, T.A. Barnett1,2,4, M.-È. Mathieu1,5,
J. McGrath6, A. Tremblay7, G. Paradis8, M.-P. Sylvestre2,3,
M. Henderson1,2,9

1Centre Hospitalier Universitaire Sainte-Justine Research Center,
Montréal, Canada, 2Université de Montréal, School of Public Health,
Montréal, Canada, 3Centre Hospitalier de l'Université de Montréal
Research Center, Montréal, Canada, 4Institut National de la Recherche
Scientifique Armand-Frappier, Laval, Canada, 5Université de Montréal,
Department of Kinesiology, Montréal, Canada, 6Concordia University,
Faculty of Arts and Science, Department of Psychology, Montréal,
Canada, 7Université Laval, Department of Kinesiology, Québec, Canada,
8McGill University, Department of Epidemiology, Biostatistics and
Occupational Health, Montréal, Canada, 9Université de Montréal,
Department of Pediatry, Faculty of Medicine, Montréal, Canada

Objectives: We compared early characteristics between children who
remain with normal glucose tolerance (NGT) and those who deterio-
rate to either impaired fasting glucose (IFG), impaired glucose toler-
ance (IGT) or type 2 diabetes (T2D) from childhood to late
adolescence.
Methods: We used data from the baseline (8-10 yo), 1st follow-up
(10-12 yo) and 2nd follow-up (15-17 yo) assessments from the QUAL-
ITY cohort of Caucasian children having a parental history of obesity.
At each assessment, a 2-h oral glucose tolerance test (OGTT) was per-
formed after a 12h fast. Among children with NGT at baseline, those
who remained NGT across follow-up (n = 227) were compared to chil-
dren who deteriorated to either IFG (fasting glucose ≥5.6 but <
7 mmol/L) , IGT (120 min glucose ≥7.8 but < 11.1 mmol/L) or T2D
(fasting glucose ≥7 mmol/L or 120 min glucose ≥11.1 mmol/L) at one
point during follow-up (n = 62). Baseline characteristics included age,
sex, body mass index z-score (zBMI), pubertal stage, % body fat
(DEXA), physical activity (7-day accelerometry), screen time (self-
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report), as well as parental education, parental BMI, parental history
of diabetes/gestational diabetes and household income. Comparisons
between children who remained NGT and children who deteriorated
were performed with Wilcoxon tests, t-tests and Chi-squared tests.
Results: Fasting glucose (4.9 vs 5.1 mmol/L, p< 0.001) and 120 min
glucose (6.0 vs 6.4 mmol/L, p = 0.001) were lower in youth who
remained NGT vs. those who deteriorated to IFG/IGT/T2D, although

distributions overlapped considerably across both groups. No other
baseline characteristics differed between the 2 groups.
Conclusions: Overall, we did not identify clinically meaningful differ-
ences in early childhood characteristics between youth remaining
NGT vs. those deteriorating to IFG, IGT or T2D in these preliminary
analyzes. Further research is needed to understand which factors pre-
dict a deterioration in glucose tolerance across adolescence.
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Cholecalciferol doses for optimizing serum
25-Hydroxyvitamin D levels in people with youth
onset diabetes- a retrospective audit
O.A. Peerzada1, S.R. Masoodi1, A.I. Wani1, M.I. Bashir1, R.A. Misger1,
Z.A. Shah2

1Sher-I-Kashmir Institute of Medical Sciences, Department of
Endocrinology, Srinagar, India, 2Sher-I-Kashmir Institute of Medical
Sciences, Department of Immunology & Molecular Medicine, Srinagar,
India

Introduction: Vitamin D deficiency (VDD) is quite prevalent in sub-
jects with youth-onset diabetes (DOY). However, there is not much
data on dose of VD supplementation in these patients.
Objectives: To study the factors affecting VD status in DOY patients,
and the dose of VD supplementation in achieving 25-hydroxyvitamin
D (25(OH)D) levels of ≥20 ng/ml.
Methods: In this retrospective audit, case records of all DOY subjects
following the outpatient clinic of a tertiary care center in North-India
were studied. DOY was defined as age of onset of diabetes of < 25y
whereas VDD was defined as 25(OH)D of < 20 ng/ml.
Results: A total of 68 subjects (31 males, 37 females; 53 T1DM,
7 T2DM, 8 other types) were studied. Age of the subjects ranged from
3-39 years with a mean of 18.7 � 7.8 (median,18). Duration of the
diabetes ranged from 0.5 - 30 years with a mean of 5.6 � 5.7 (median
4.2). 25(OH)D levels ranged from 7-209 ng/ml with a mean of 30.0 �
29.5 (median,22). Of 68 subjects studied, VDD was observed in
31 (45.6%; 95%CI, 41.5-49.7). Mean 25(OH)D level was 23.1 � 16.8
in subjects aged < 20 years and 39.9 � 39.7 in subjects aged ≥20
y. VD status significantly correlated with younger age, presence of
T1DM, past history of diabetic ketoacidosis (DKA), and number of
vitamin D supplement doses received in last 6 months. 18 (72%) of
subjects with 25(OH)D < 20 ng/ml and 11 (35%) of subjects with
25(OH)D ≥20 ng/ml had received cholecalciferol doses (60,000 IU
each dose) of six or less (p< 0.007) (Table 1). There was no correlation
of 25(OH)D with weight, BMI and recent HbA1c of the study
subjects.
Conclusion: Among DOY subjects, T1DM patients particularly youn-
ger subjects (< 20y) and those with history of DKA are prone to have
VDD. A cholecalciferol (vitamin D3) supplementation dose of 2000 IU
daily or 60000 IU monthly is able to prevent VDD in at least two
thirds of subjects with youth onset diabetes.

Variable

25(OH)D
<20 ng/ml
(n = 31)

25(OH)D
≥20 ng/ml
(n = 37) P value

Age (y) 16.3 � 7.4* 20.7 � 7.6 0.02

Gender (M:F) 15:16 16:21 >0.6

Type 1 diabetes, n (%) 28 (90) 25 (68) 0.024

History of DKA, n (%) 14 (45) 6 (16) 0.009

Weight (kg) 41.1 � 17.1 49.6 � 16.4 0.041

BMI (Kg/M2) 18.43 � 4.04 20.01 � 4.28 >0.1

HbA1c (%) 11.04 � 3.8 9.75 � 3.1 >0.1

Serum 25(OH)D (ng/ml) 14.12 � 3.3 43.32 � 34.8 <0.001

Received >6 doses of
vitamin D (60k) in
last 6 months, n (%)

13 (28) 26 (65) 0.007

[Table 1: Factors correlating with vitamin D status (*Mean � SD)]

P233
Association between food insecurity and glycemic
control among youth with type 1 diabetes in Haiti
A.K. Pruszynska1, Y. Victor2, M.C. Mascary2, R. Mondesir
Dumerjuste2, M. Sainvil3, M.-P. Dumas4, K. Altenor2, J.E. Von
Oettingen5

1École de Santé Publique de l'Université de Montréal, Montreal, Canada,
2Kay Mackenson, Montrouis, Haiti, 3University of Massachusetts Medical
School, Worcester, United States, 4McGill University, Montreal, Canada,
Faculty of Medicine, Montreal, Canada, 5McGill University Health Center
Research Institute, Montreal, Canada

Objective: Food insecurity may challenge optimal pediatric diabetes
management, especially in low-income countries where pre-mixed
NPH/Regular insulin regimen prevail. We evaluated the relationship
between food insecurity and hemoglobin A1c (A1c) in Haitian youth
with type 1 diabetes (T1D) in Haiti.
Methods: Cross-sectional study from 07-12/2017 of youth aged
0-27 years with T1D at one pediatric chronic disease clinic in Haiti
where medical care, insulin and supplies are provided free of charge.
We used the World Food Program-Haiti questionnaire to calculate a
Food Consumption Score (FCS). Recent A1c values were retrieved
from the medical record. We used linear regression to examine the
relationship between FCS and A1c.
Results: 68 patients (33% male; mean age 17.5 � 4.8 y; mean diabe-
tes duration 3.2 � 3.1 y; mean BMI z-score -0.83 � 1.1; 32% rural res-
idence) were included. 15 (22%) patients had poor or borderline FCS.
Carbohydrates were not consumed daily by 42%, although over 90%
consumed fat daily, and 47% ate sugar on three days a week or more.
Low consumption (< 3 days per week) of vegetables and meat was
reported in one third, and of dairies and fruit in more than two thirds.
Mean recent A1c was 11.1 � 2.6% and only 13 (19%) had A1c values
< 8% while 28 (40%) had values >12%. A1c was not predicted by FCS
(p = 0.60). Instead, higher BMI z-score (p = 0.04) and older age (p =
0.003) predicted lower A1c. In a model adjusted for age (p = 0.001),
sex (p = 0.11) and diabetes duration (p = 0.33), BMI z-score remained
marginally significant (p = 0.08).
Conclusions: In this cohort of Haitian youth with diabetes, food inse-
curity and poor food composition are common. Glycemic control is
very poor but is not predicted by FCS. Higher BMI as a possible
marker of adequate nutrition and insulin adherence associates with
improved glycemic control. Prospective studies should evaluate food
insecurity in light of social determinants (poverty, stress, stigma, edu-
cation) as predictors of glycemic control.

P234
In young people using insulin pump therapy an
additional sixty percent of the mealtime insulin dose
improves postprandial glycaemia following a high
fat, high protein meal
T. Smith1, M. Fuery2, B. Knight2, M. Harris2, P. Howley3, B. King1,4,
C. Smart1,4

1University of Newcastle, Faculty of Health and Medicine, Newcastle,
Australia, 2Lady Cilento Children's Hospital, Department of Paediatric
Endocrinology, Brisbane, Australia, 3University of Newcastle, Faculty of
Science, Newcastle, Australia, 4John Hunter Children's Hospital,
Department of Paediatric Endocrinology, Newcastle, Australia

Research has demonstrated the need for additional insulin for fat and
protein rich meals in individuals with Type 1 Diabetes (T1D). How-
ever, current insulin dosing algorithms for fat and protein have been
associated with an increased rate of hypoglycaemia.
We aimed to determine the amount of additional insulin required for
a high fat, high protein meal (HFHP) to optimize postprandial
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glycaemia without increasing the incidence of hypoglycaemia in young
people with T1D using insulin pump therapy.
This is a four-by-four randomized, crossover trial being conducted at
two pediatric centers in Australia. Presented are the results of an ini-
tial 7 subjects; mean age 13.3 � 3.8 years (4 male), diabetes duration
4.8 � 4.1 years, and HbA1c 49 mmol/mol (6.7 � 0.7%). Following an
overnight fast, subjects were given the same high fat (40g), high pro-
tein (50g), moderate carbohydrate (30g) meal with insulin on 4 occa-
sions. On each occasion, insulin was calculated for the carbohydrate
content of the meal with an additional 0% (control), 20%, 40% or 60%
of this dose added to give the total dose. The total dose was delivered
as a combination bolus, 60% was delivered in a standard bolus
15 minutes prior to meal consumption with the remaining 40% deliv-
ered in an extended bolus over 3 hours. Postprandial glycaemia was
assessed for 5 hours using continuous glucose monitoring.
Administration of an additional 60% of the mealtime insulin dose for a
HFHP meal resulted in significantly lower mean postprandial glucose
excursions from 60- 270 minutes (p< 0.05) when compared to the
control condition, 0% (Figure 1). There were 2 hypoglycemic episodes
(BGL ≤3.5 mmol/L), 1 episode occurred in the 40% and 60% condition
respectively.
Preliminary study results have demonstrated that for a HFHP meal an
additional 60% of the mealtime insulin dose improves postprandial
glycaemia without increasing the incidence of hypoglycaemia.

[Figure 1. Mean postprandial glucose excursions (�SEM) after a high fat,
high protein meal.]

P235
Food insecurity screening among families of
children with diabetes: development of a screening
initiative and care algorithm for practice
V. Pais1, E. Gucciardi2, Katie Cohen-Olivenstein RD, MHsc, Michele
Vitale Post doc research fellow
1SickKids Hospital, Toronto, Canada, 2Ryerson University, Nutrition,
Toronto, Canada

Background: There is little research about food insecurity
(FI) screening in households with children living with diabetes. This
study evaluated the acceptability and feasibility of a FI screening ini-
tiative at the SickKids Hospital's pediatric diabetes clinic. The initiative
comprised of three validated screening questions, a care algorithm, a
community resource handout, and a poster. The initiative in turn
helped registered dietitians tailor diabetes management plans among
FI families and direct them to community resources.
Methods: In-person semi-structured interviews with 37 families and
3 dietitians were conducted to elicit feedback on the delivery, accept-
ability, and feasibility of the screening initiative. Prominent response
themes were identified through content analysis. Data interpretation
was facilitated by the insights provided by a reflective journal kept by
an on-site research coordinator.
Results: Among those who were screened, fifteen families reported
FI. 80% were immigrants, 40% were single parents, 13% were
divorced/separated and 40% had an education of high school or less.
Dietitians and most study participants felt comfortable with screening

questions. Food insecure families appreciated the opportunity to
express concerns and become aware of affordable food resources.
However, about 20% of FI participants described fear of judgment
and stigma from care providers, if screened positive for food insecu-
rity. Dietitians reported lack of time to screen all patients and to pro-
vide follow-up resources for a positive screen. A self-reported intake-
form was recommended to systematically screen everyone.
Conclusions: A standardized and respectful method of assessing FI
could direct dietitians to better tailor treatment plans and support
food insecure families of children with diabetes. Results encourage
the implementation of similar food insecurity screening initiatives in
other pediatric settings as part of routine clinical practice.

P236
Blood vitamin levels in type 1 diabetes children and
adolescents: a pilot study
S. Gayatri1, H. Chaitanya1, T. Sunanda1, S. Vijay1, K. Dileep1

1Narayana Medical College and Hospital, Endocrinology, Nellore, India

Objective: Dietary restriction in children with T1DM may lead to
micronutrient deficiencies. A study from India has reported lower
intake of vitamin A, B1 and B2 than that recommended by ICMR.
However, there is no data on the blood levels of vitamins in T1DM
children.
Methods: Twenty T1DM (IgA tTG negative) and 20 age-matched
apparently healthy children were included in the study. Subjects on
any vitamin supplementation were excluded. Dietary recall for the
previous 3 days of all participants was taken and blood samples col-
lected in the fasting state for fat soluble and water soluble vitamin
(except vitamin C) estimation. Dietary intake of vitamins was corre-
lated with their blood levels and they were compared between cases
and controls.
Results: The two groups were comparable with respect to age, sex,
height SDS, weight SDS and BMI SDS. There was no significant differ-
ences in the levels of any of the vitamin level and their dietary intake
between the T1DM patients and controls except for blood B5 level
which was higher in T1DM patients (32.5 � 10.8 vs 26.27 � 6.25
ng/ml, p = 0.018). All subjects had vitamin D levels between 10-30
ng/ml whereas 11 controls and 9 cases had levels between 20-30
ng/ml (vitamin D insufficiency) whereas the remaining were vitamin D
deficient. Two controls had slightly low thiamine blood levels (< 0.5
ng/ml), two controls and one T1DM child had slightly low vitamin K
level (< 0.1 ng/ml) whereas all other vitamin levels were normal in
both cases as well as controls. There was no significant correlation
between dietary intake of vitamins with their blood levels except for
folic acid (r = 0.392, p = 0.012).
Conclusion: Dietary intake of vitamins and their blood levels in
T1DM children and adolescents is not inferior to that of controls.
Majority of the Indian children and adolescents including those with
T1DM require supplementation with vitamin D. The study is limited
by small sample size and a larger study is needed to confirm the study
findings.

P237
Blood levels of minerals and essential trace
elements in type 1 diabetic children and
adolescents: a pilot study
S.S. Rallapalli1, H. Chaitanya1, T. Sunanda1, H. Vijaya Sarathi1,
K. Dileep Kumar1

1Narayana Medical College, Endocrinology, Nellore, India

Introduction: Dietary restriction in children and adolescents with
type 1 diabetes mellitus (T1DM) may lead to deficiency of micronutri-
ents. A study from India has reported lower intake of iron, zinc and
calcium than that recommended by ICMR. However, there is no data
on the blood levels of minerals and essential trace elements in T1DM
children.
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Objectives: To assess blood levels of minerals and essential trace ele-
ments in children and adolescents with T1DM and correlate them
with dietary intake.
Methods: Twenty T1DM (IgA tTG negative) and 20 age-matched
apparently healthy children were included in the study. Dietary recall
for the previous three days of all participants was taken by a nutrition-
ist and blood samples were collected in the fasting state for estimation
of minerals (sodium, potassium, chloride, phosphorus, magnesium) and
essential trace elements (copper, iron, zinc, chromium, cobalt, manga-
nese, molybdenum, nickel, selenium, tin and vanadium). Dietary intake
of minerals and trace elements and their blood levels were compared
between cases and controls.
Results: Serum tin levels were significantly lower (0.99 � 0.36 vs
1.33 � 0.35 μg/l, p = 0.005) whereas manganese levels were signifi-
cantly higher (13.95 � 4.23 vs 11.78 � 1.65 μg/l, p = 0.039) in T1DM
than controls. Serum iron levels tended to be lower in T1DM than
controls (62.79 � 26.56 vs 81.71 � 32.89, p = 0.061). Serum sodium
was significantly lower in T1DM children but the corrected serum
sodium was not statistically significant. There was no significant dif-
ference in serum potassium, chloride, phosphorus, magnesium, cop-
per, chromium, selenium, molybdenum, cobalt, nickel, zinc and
vanadium between the groups. There was no significant correlation
between dietary intake of any mineral or trace element with their
blood levels.
Conclusions: Except for serum tin levels, blood mineral and essential
trace element levels of T1DM patients are not lower than that of con-
trols. The study is limited by small sample size.

P238
Feeding patterns and mealtime behaviors of
children with type 1 diabetes
V. Mc Darby1, H. Lydon2, E. Somers3, E. Cunningham2, R. Ward2,
A. Martin2, D. Cody1

1Our Lady's Children's Hospital, Crumlin, Dublin, Ireland, 2National
University of Ireland, Galway, Ireland, 3National Children's Research
Centre, Dublin, Ireland

Introduction: Children with T1D often experience problems with die-
tary adherence and do not consume a healthy, balanced diet. In addi-
tion, parents of young children report mealtime management to be
the most challenging aspect of diabetes care.
Objectives: To evaluate the feeding patterns and mealtime behaviors
of children with T1D (subgroups 4-8 years, 9-13 years, 14-18 years),
their parents and siblings. To identify if feeding issues and/or meal-
time behaviors impact on parental stress and perceived self-efficacy
for T1DM management. To evaluate if HbA1c is associated with feed-
ing patterns or mealtime behaviors.
Method: 129 parents of children with T1D (age 4 to 18) completed
the Food Inventory, The Behavioral Pediatrics Feeding Assessment
Scale (BPFSA), The Parenting Stress-Index Short Form and The Self-
Efficacy for Diabetes Scale and had their HbA1c recorded at their reg-
ular diabetes clinic.
Results: Food Inventory data analysis revealed that on average, chil-
dren with T1D had a greater variety of food intake in all categories

than their siblings. The mean frequency of feeding problems in chil-
dren with T1DM was no higher than the normative sample for the
BPFAS. Results suggest that parents of children age 4-8 and 14-18
report the lowest levels of diabetes self-efficacy. When compared
with the feeding patterns of their parents, children with T1D ate a
narrower variety of foods, with the lowest percentage of intake of
vegetables. Younger children with T1DM (4-8 years) are most likely to
display behavioral problems regarding feeding and had the greatest
number of reported feeding problems. No association was found
between HbA1c and feeding issues or mealtime behaviors.
Conclusions: These findings could aid in the development of inter-
vention strategies for increasing food consumption of vegetables,
which could be targeted at a younger age group, and provide support
for parents in both the early and later stages of the T1D diagnosis and
its management.

P239
Effect of fat and protein on post-prandial blood
glucose level
T. Kawamura1, N. Nishikawa1, M. Hirose2, Y. Hotta3, K. Hashimura1,
T. Hashimoto4, Y. Kashihara5, T. Higashide6

1Osaka City University Graduate School, Pediatrics, Osaka, Japan, 2D
Medical Clinic, Osaka, Japan, 3Kashihara City Hospital, Pediatrics,
Kashihara, Japan, 4Abono Medical Clinic, Osaka, Japan, 5Wata-Machi
Clinic, Himeji, Japan, 6Hug Hug Kids Clinic, Tomonaka, Japan

Background: Carbohydrate Counting (CC) is going to be popular in
Japan. However, modern Japanese food is very various. The elevation
of postprandial glucose (PG) level after taking the fat and protein rich
foods sometimes cannot be controlled by CC only. Some reports
focused on the additional insulin for dietary proteins and lipids. FPU
method was proposed by Pa�nkowska E. Few studies have examined
the influence on postprandial blood glucose given by the difference in
type of dietary lipid and protein.
Aim: To see the influence of dietary protein and fat types on post-
prandial blood glucose.
Methods: In type 1 diabetes patients, postprandial glucose profile
was analyzed by CGM or FGM after eating various kinds of test
foods.
Results: The PG profile was stable after taking Sushi dishes (high car-
bohydrate, low fat and protein) without additional insulin to CC. The
PG profiles were variable among the subjects after taking grilled meat
dishes and carbonara spaghetti (high fat and protein) with additional
insulin according to FPU to CC. Boiled Chicken meat and boiled Puffer
(100% protein) elevated PG. On the other hand, 300 g boiled Squid
and boiled Whitebait did not elevate PG level. The olive oil and canola
oil did not too.
Discussion: Additional insulin was not needed for protein and fat in
the high carbohydrate foods such as Sushi dish. Sometimes, insulin
dose calculated by FPU method for high fat and high protein food,
induced hypoglycemia several hours after meals. Furthermore, this
study showed that there were some differences among the influences
on PG profile was greatly dependent on the type of protein.
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P240
Nutritional knowledge in type 1 diabetics and
duration of diabetes
C. Nuncio-Naud1, M. Parenteau1, G. Lafrance1, D. Rottembourg1

1University of Sherbrooke, Department of Pediatrics, Faculty of Medicine
and Health Sciences, Sherbrooke, Canada

Objectives: The purpose of this study is to investigate if there is a
relationship between the score of the nutritional diabetes knowledge
survey (NKS), developed and validated by Rovner et al., and the dura-
tion of type 1 onset diabetes in children. Our hypothesis is that; based
on children's and parent's experience, the longer a child is diagnosed
with diabetes, the better his nutritional knowledge and understanding
should be.
Methods: All of our 200 type 1 diabetic children and adolescents,
aged under 18 years old, followed at our diabetes clinic, and their par-
ents, were invited to complete a nutritional diabetes knowledge sur-
vey. The final score could range between 0 and 100%, higher
percentage meaning better diabetes nutritional knowledge. Associa-
tions between NKS score, duration of diabetes, HbA1c, administration
mode of insulin, family income and parent's education were also
analyzed.
Results: From the 159 answers received, 129 surveys were valid for
analysis. Median NKS score was 73.9% [60.9-82.6]. Most respondents
were parents (43.4%), followed by children (40.3%) and by parents
along with their child (16.3%). In this sample population, NKS score
was inversely associated with diabetes duration (rho = -0.19, P =
0.029) and even more when we looked merely at the parent's score
(rho = -0.41, P = 0.002). The furthest they were from the diagnosis,
the less success they had in the carbohydrate counting survey cate-
gory (rho = -0.24, P = 0.006). The score was also inversely associated
with HbA1c value (rho = -0.26, P = 0.003) and has been found to be
better, regarding parent educational level and administration mode of
insulin.
Conclusion: This study revealed a negative association between dia-
betes duration and diabetic nutritional knowledge, specifically in car-
bohydrate counting. This is having a clinical impact by demonstrating
the importance of improving and emphasizing over time our nutri-
tional teachings to diabetic children and their families.

P241
Assessment of carbohydrate counting skills of
families with children having type 1 DM attending
the diabetic clinic and its impact on glycemic control
D. Bala Prasanna1, H.K. Prasad2, S. Thangavelu3, M. Siva Sankari1,
K. Renuka Devi1, V. Praice Preetha1, S. Hemavathi1, Type 1 Diabetic
Children on Basal Bolus Insulin
1Mehta Multi Speciality Hospital India Private Limited, Nutrition and
Dietetics, Chennai, India, 2Mehta Multi Speciality Hospital India Private
Limited, Paediatric Endocrinology, Chennai, India, 3Mehta Multi Speciality
Hospital India Private Limited, Paediatrics, Chennai, India

Introduction: Carbohydrate counting is the most valuable tool to
empower the families to attain good glycemic control. Paucity of
Indian data on relation between carbohydrate counting skills and gly-
cemic control.
Objectives: To assess the carbohydrate counting skills of families
with type 1 DM and its impact on glycemic control.
Methods: A descriptive study is being conducted between March
2018 to July 2018 at the diabetic clinic of Mehta Hospitals, a multi-
speciality hospital of a developing country. Subjects with type 1 diabe-
tes on Basal bolus insulin regimen with parental ability to read and
understand English are selected. The “Self administered quiz for carb.
recognition” developed by Singapore is being administered to the

families and results being tabulated. In a controlled setting, the family
is administered the validated quiz. The quiz consists of 28 questions.
The maximum score would be 64. The time for the quiz would be
20 minutes. Study parameters would be collected from the case
records. The primary outcome measure is glycosylated Hemoglobin
(HBA1C).
Results: Mean age: 9.2 � 2.2 years, 40% males. The mean height SD
score was -1.0 and mean BMI SD scores was 0.3. The diabetic age of
the study population was 1.8 � 0.3 years. Mean score is 44.5 � 10.0.
Children with good glycemic control (HBA1C < 9%) had higher scores
55.3 � 8.3 versus 40.3 � 9.0 (p< 0.05). There was a negative correla-
tion between scores attained and HBA1C.
Conclusion: Carbohydrate counting skills will empower Indian fami-
lies to attain good glycemic control.

P242
Dietary habits and physical activity level among
individuals with type 1 diabetes in Mauritius
J.D.R. Rouget1, Z.B. Toorabally1, A. Audit2, P.K. Guness2,
K. Auroomoogum2, L.G. Savriacouty2, L. Danharry2

1Faculty of Science, University of Mauritius, Department of Health
Sciences, Reduit, Mauritius, 2T1Diams Type 1 Diabetes Centre, Medical
Psycho Social Support, Quatre Bornes, Mauritius

Objectives: Nutrition and physical activity are both key components
in management of Type 1 diabetes(T1D). The aims of this study were
to assess the impact of macronutrient intake and average daily calorie
intake on body mass index and glycated hemoglobin. The contribution
of carbohydrate counting and nutrition labeling on achieving healthy
glycated hemoglobin (HbA1c). In addition, the physical activity level
was also evaluated and compare with health outcome.
Methods: Participants were all (T1D) (n = 42) with mean age = 17.9 �
8.6 years and having diabetes for at least 6-month (8.3 � 7.6) years.
Participants have filled a self-design questionnaire to assess general
management of diabetes, dietary habits and nutrition knowledge, fol-
lowed by a 3-day dietary recall to evaluate calorie and nutrient intake
and a physical activity questionnaire (PAQ-c and IPAQ) to estimate
physical activity level.
Results: This study shows that amount of calorie taken from fat is
positively related to HbA1c which was confirmed with fat content in
milk consumed by participants (p< 0.05). Carbohydrate counting and
reading of nutrition labeling have both reveal that they are key com-
ponent in management of diabetes and are associated with better gly-
caemic control. Amount of carbohydrate taken for morning snack has
been found to directly influence HbA1c level since it is covered only
by the basal-insulin.
Conclusions: Dietary habits have been shown to influence health out-
come of patients with (T1D) as a measurement of HbA1c. The associ-
ation of physical activity level with HbA1c and body mass index were
not significant and were not clearly established. Therefore, more
emphasis must be bear toward nutrition and physical activity by
health care professionals and additional advance studies should be
done in the future with larger sample to strengthen these findings.
Keywords: Type 1 diabetes, dietary habit, carbohydrate counting,
physical activity, glycated hemoglobin, Mauritius

P243
Insights of dietary pattern among children and
adolescents with type 1 diabetes in Delhi
A. Grover1, A. Agarwala2, R. Sharma2, V. Jain1

1All India Institute of Medical Sciences, Pediatrics, New Delhi, India, 2All
India Institute of Medical Sciences, New Delhi, India
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Introduction: A healthy balanced diet low in simple sugars and high in
fiber content is recommended for children with Type 1 Diabe-
tes (T1D).
Objective: To assess the dietary intake in terms of calories, fiber,
macro and micro - nutrient intake in children/ adolescents with T1D.
Method: Children with T1D between 7-17 y diagnosed atleast 1 year
back were enrolled. Dietary history was taken by 24 hr diet recall,
macro and micronutrients were calculated and compared to age and
gender based recommended daily allowance (RDA) for Indian children
using DietSoft nutrient calculator software.
Results: Thirty children (12 boys,18 girls) with mean age 11.4 �
2.7years, mean duration of T1D 4.3 � 3.3years and mean HbA1c of
9.2 � 1.5% were enrolled. The mean total energy intake for children <
10 y was 1792 � 273 Kcal and adolescents >10y was 1986 �
506 Kcal. 63% had an energy intake < RDA. The proportion of energy
by carbohydrate, fat and protein was 52%, 30.7% and 15%

respectively in children and 52%, 31% and 15.2% respectively in ado-
lescents. Protein intake was found below in 2 children (6.6%). Fat
intake exceeded the RDA in all children. Mean intake of dietary fiber
was 51.3 � 13.2gm and free sugar intake was 22.2 � 12.3gm. We
assessed the intake of zinc, calcium, magnesium, iron, selenium and
folate. Intake of folate, magnesium were ≥RDA; calcium and selenium
was ≥RDA in 90% and 86.6% respectively. Iron intake was < RDA in
76.7% and zinc intake was inadequate in 36.7%.
Conclusion: More than 60% were having energy intake < RDA. To
provide less carbohydrate parents end up in increasing the fat content
of diet which can be detrimental. The fat proportion can be decreased
thereby slightly increasing the portion of carbohydrates(55-60%).Bal-
anced diet incorporated of micronutrients like zinc and iron should be
of an importance to prevent any micronutrient deficiency. To
decrease the free sugar intake parents need to be educated about the
hidden sources of sugar which needs to be eliminated from the diet.
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A study of fecal microbiota in newly diagnosed
Egyptian patients with type 1 diabetes mellitus
A.A. Abdelmaksoud1, M.H. El Samahy1, S.H. Agwa2, Y.H. William1,
N. Elbarbary2

1Ain Shams University, Pediatrics, Cairo, Egypt, 2Ain Shams University,
Clinical Pathology, Cairo, Egypt

Objectives: To evaluate the alteration of gut microbiota in patients
with newly diagnosed T1DMand its relation to disease etiology.
Methods: This case control study was carried out on 50 children and
adolescents: 30 newly diagnosed TIDM patients (less than 6 months)
recruited from Diabetes clinic, children hospital, Ain Shams University,
their ages ranged from 1.5 to15 years with mean age of 6.6 �
4.1 years, they were 18 males (60%) and 12 females (40%), their dis-
ease duration ranged from 2 to 180 days with mean duration 43 �
54 days. In addition 20 age, gender, race, mode of delivery, and dura-
tion of breastfeeding matched controls. Data collected regarding; Age,
sex, disease duration, weight, height and BMI, HbA1c% and fasting c
peptide (for patients), anti-insulin antibody titer (Cutoff value:
10IU/ml), anti-islet cell antibody titer (≥ 0.9 ng/ml is positive) by
ELISA. Detection of fecal microbiota by DNA extraction and polymer-
ase chain reaction amplification.
Results: The 4 dominant phyla of microbiota were Bacteriodetes
(42%), fermicutis (35%), proteobacteria (10%) and actinobacteria (8%).
Total number of microbiota was significantly less in patients (P = 0.023)
especially those with antibody positive titer(P = 0.015). Dysgonomonas,
Parabacteroides, Clostridium, Ruminococcus, Bilophila and Trabulsiella
were significantly increased in controls (P < 0.05) , while; prevotella,
Faecalibacterium, Veillonella and Dialister were significantly decreased
in controls (P < 0.05). Prevotella significantly increased in patients (p =
0.03) especially those with Antibody positive titers (p = 0.025). Prevo-
tella titer was positively correlated to antiinsulin, antiislet cell antibody
titers, HbA1c% and negatively correlated to fasting C-peptide (<0.01).
Conclusion: Patients with newly diagnosed T1DM have decreased
gut microbiota and increase in Prevotella species that predominates
with antibody positivity indicating a strong link between microbiota
(Prevotella) and autoimmunity inT1DM.

P245
Clinical infrastructure to enable studies of the
relationship between changes in β-cell function,
immune profiles, genetic and environmental factors
in new onset T1D patients and subjects at risk
S. Bruggraber1, K. Whitehead1, T. Tree2, P. Jaroslaw Chmura3,
S. Brunak3, M. Knip4,5, M. Peakman2, C. Mathieu6, D. Dunger1

1University of Cambridge, Department of Paediatrics, Cambridge, United
Kingdom, 2King's College London, Department of Immunobiology, London,
United Kingdom, 3University of Copenhagen, Novo Nordisk Foundation
Center for Protein Research, Faculty of Health and Medical Sciences,
Copenhagen, Denmark, 4Children's Hospital, University of Helsinki and
Helsinki University Hospital, Helsinki, Finland, 5University of Helsinki,
Research Programs Unit, Diabetes and Obesity, Helsinki, Finland, 6KU
Leuven, Clinical and Experimental Endocrinology, Leuven, Belgium

Objectives: INNODIA is a European consortium with the aim of
advancing our ability to evaluate the progression of T1D. One of the
objectives of INNODIA is to develop a new European clinical research
network with standardized protocol based on repeated measures of
C-peptide and comprehensive collection of biological samples for
omics, immune, viral and microbiome studies in new onset T1D
patients and high-risk subjects.
Methods: A protocol for the harmonization of sample collections in
new onset T1D patients (1500) and first degree relatives of patients

with T1D (3000) was developed following extensive work involving
partners from across all specialties. Core laboratories with experience
in their respective field were set up for analysis of autoantibodies,
fresh and frozen immune cells and C-peptide. A series of SOPs for
sample collections and analysis were agreed. Sample tracking between
clinical centers and central laboratories was included into a purposely
designed eCRF into which all clinical and laboratory data are captured.
Results: The protocol and age specific participant information sheets
and informed consent forms allowing follow-up and recall of subjects
(living biobank) was first approval in the UK in Nov 2016. The docu-
ments were translated into 10 languages and Ethics approval was
granted in all 12 countries of the INNODIA clinical centers. The coor-
dination team visited all clinical centers to assess their infrastructure
and all opened for recruitment by Dec 2017. By the end of Apr 2018
we had recruited over 900 participants and had followed the first T1D
new onset participant recruited for a full year.
Conclusions: We have established an infrastructure across 12 coun-
tries for the harmonized collection of data and samples from T1D
patient and at risk family members. The protocol, data collection and
sample flow all form the building blocks for the development of novel
intervention studies through the Clinical Trial infrastructure of
INNODIA.

P246
Detect and prevent type 1 diabetes (T1D) during
infancy and early childhood: start of a screening and
trial program in Europe - an initiative of The Global
Platform for the Prevention of Autoimmune
Diabetes (GPPAD*) *: Funded by The Leona M. and
Harry B. Helmsley Charitable Trust
T. von dem Berge1, C. Winkler2, O. Kordonouri1, A. Hommel3,
P. Delivani3, A. Szypowska4, M. Oltarzewski5, R. Berner6, J. Ohli2,
K. Casteels7, M.D. Snape8, J. Todd9, M. Vatish9, H. Larsson10,
M. Lundgren10, F. Roloff1, F. Haupt2, T. Hoefs2, S. Aydin2,11,
E. Bonifacio5, P. Achenbach2, A.G. Ziegler2,11, and the GPPAD Study
Group
1Hannoversche Kinderheilanstalt, Kinder- und Jugendkrankenhaus Auf
der Bult, Hannover, Germany, 2Institute of Diabetes Research, Helmholtz
Zentrum München-German Research Center for Environmental Health,
Munich, Germany, 3DFG Research Center for Regenerative Therapies
Dresden (CRTD)-Technische Universität Dresden, Dresden, Germany,
4Medical University Warsaw, Department of Paediatrics, Warsaw,
Poland, 5Institute of Mother and Child, Warsaw, Poland,
6Universitätsklinikum Carl Gustav Carus, Klinik und Poliklinik für Kinder-
und Jugendmedizin, Dresden, Germany, 7Department of Pediatric
Endocrinology, University Hospitals Leuven, Department of Development
and Regeneration, KU Leuven, Leuven, Belgium, 8Oxford University,
Department of Paediatrics Clinical Vaccine Research and Immunisation
Education, Oxford, United Kingdom, 9Oxford University, Medical Sciences
Division, Oxford, United Kingdom, 10Lund University, Department of
Clinical Sciences Malmö, Malmö, Sweden, 11Forschergruppe Diabetes der
Technischen Universität München am Klinikum rechts der Isar, Munich,
Germany

Objectives: In early pre-symptomatic stages the risk of developing
T1D can be estimated by the presence of multiple beta-cell autoanti-
bodies. By identifying specific genetic markers, it is possible to state a
high risk before autoantibodies arise. Based on this knowledge,
GPPAD established a screening program to identify neonates with a
high genetic risk for developing T1D and subsequently offer participa-
tion in a primary prevention study, the Primary Oral Insulin Trial
(POInT).
Methods: Capillary blood samples obtained during newborn screen-
ing or first routine checkups at the pediatrician until 4 months of age.
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Using a genetic score based on 46 T1D susceptibility SNPs and the
first degree-family history for T1D, Infants with a high (>10%) genetic
risk for multiple beta-cell autoantibodies by the age of 6 years are
identified. In that case, families get a specific counseling and are asked
to participate in POInT.
POInT is a randomized, double-blinded, multicenter phase IIb/III inter-
vention study aiming to recruit 1,040 infants until 2022. It is esti-
mated that recruitment will require 400,000 screened infants. Primary
endpoint is to determine whether daily administration of oral insulin
from age 4-7 months until age of 3 years in children with elevated
genetic risk for T1D reduces the cumulative incidence of beta-cell
autoantibodies and diabetes in childhood. The study is carried out in
Germany (Munich, Dresden, Hanover), Belgium (Leuven), Poland
(Warsaw), Sweden (Malmö) and UK (Oxford).
Results: Since Oct. 2017, 11,465 infants (48.4% male) participated in
the screening. 11,218 infants (97.9%) came from the general popula-
tion and 247 (2.2%) were first degree relatives. 166 children (1.5%)
are eligible to participate in POInT. Hereof 27 are already enrolled.
Overall, the recruitment numbers correspond to current expectations.
Conclusions: The first results show a satisfying participation in the
newborn screening program as well as in the follow-up trial.

P247
Environmental LPS exposure and markers of
autoimmunity in Mice
B. Coppin1, S. Bailey2, C. Macardle2, K. Forsyth1

1Flinders University, Paediatrics, Bedford PArk, Australia, 2Flinders
Medical Centre, Immunology, Bedford Park, Australia

Objectives: A relative lack of environmental or intestinal exposure to
LPS provides a plausible explanation for the increased incidence of
autoimmunity.
T-helper cells are critical determinants of the specific nature of inflam-
matory responses. The counter-regulatory model of inflammation,
describes regulatory T-cells (Treg) as functioning to reduce inflamma-
tory responses from all other T-cell lineages.
Treg express FoxP3 as a major transcription factor. They are derived
from naïve T-cells when antigenically stimulated in the presence of IL-
10; TGFβ and retinoic acid.
Human FoxP3 mutations cause IPEX syndrome, which includes severe
autoimmunity including type 1 diabetes. The Scurfy mouse model
(FoxP3 deleted) is fatal from T-cell driven inflammation.
Hypothesis: Inhaled LPS and intestinal gram-neg' bacteria regulate
expression of FoxP3.
Methods: Balb/C dams were exposed to cohort-specific doses of
aerosolized LPS daily for 40 minutes for 5 days per week from mid-
gestation until pup were 5 weeks old. Simultaneously all cohorts were
divided into cages with normal drinking water or Cefoxitin and Genta-
micin containing water. This regimen continued until sacrifice when
pups were 5 weeks old. Splenocytes were harvested and immuno-
labeled for flow cytometry.
Results: In splenocytes, mean fluorescence intensity (MFI) for FoxP3 was
reduced from cohorts of mice receiving antibiotics, and increased follow-
ing low dose LPS inhalation. High dose inhaled LPS reversed the increases
observed through low dose exposure. In the Treg sub-population of sple-
nocytes, FoxP3 expression was increased in both of the inhaled LPS
cohorts (P = 0.025 for low dose inhaled LPS and P = 0.006 for high dose
exposure when compared to base-line). FoxP3was reduced in splenocytes
from cohorts of mice receiving antibiotics. [P = 0.043].
Conclusions: These results strengthen the case for LPS as a candidate
molecule to explain the hygiene hypothesis.

P248
Circulating neutrophils count and C-peptide levels
at T1D onset in children
F. Giffoni1, G. Musolino2,3, M. Pogliaghi1, R. Biasoli2, A.A. Trettene1,
R. Cardani2, A. Salvatoni1,2

1Università degli Studi dell'Insubria, Dipartimento di Medicina e Chirurgia,
Varese, Italy, 2ASST dei Settelaghi, Paediatric Unit, Varese, Italy,
3University of Cambridge, Wellcome Trust-MRC Institute of Metabolic
Science, Cambridge, United Kingdom

Background: Neutrophils pancreatic infiltration and reduction of cir-
culating neutrophils count were reported at onset of Type 1 Diabetes
(Battaglia M.Curr Opin Hematol. 2014 Jan;21(1):8-15) hypothesizing a
relevant involvement of these cells in the pathogenesis of autoim-
mune acute insulitis.
Objectives: Aims of the present study are to confirm the reduction of
circulating neutrophils at T1DM onset in children and to investigate
the possible relationship between their number and beta-cell function.
Methods: We compared the neutrophil count between 31 subjects at
the onset of T1D and that of the same number of non-diabetic sub-
jects, age and sex adjusted, undergoing elective surgery. In all patients
at the beginning of diabetes we measured basal and stimulated
(6 minutes after intravenous glucagon administration) c-peptide. Data
are reported as median and IQR. Statistical analysis was performed
through Mann-Whitney test and simple regression. Statistical signifi-
cance was set at p< 0.05.
Results: The neutrophil count of the patients was similar to that of
the controls [3,040(2,020)/mm2 vs 3,350(2,012)/mm2; p > 0.05]. The
simple regression analysis showed a statistically significant direct cor-
relation between neutrophils count and neutrophils percent adjusted
for age and glucagon stimulated c-peptide level (p< 0.05; r20.31; p <
0.02; r20.38). No significant correlation was found between neutro-
phils count, HbA1c and insulin requirement.
Conclusions: Although our results do not confirm a significant reduc-
tion in circulating neutrophils at the onset of T1DM, they support the
hypothesis of a relevant role of pancreatic neutrophils marginalization
in beta-cellular functional impairment.

P249
Assessment of pyridoxial 5'- phosphate (PLP) in
children newly diagnosed with type 1 diabetes
mellitus
B. Ali1, O. Mohammed1, B. Kamel2, R. Mohamed1, S. Abdelmalek1

1Faculty of Medicine, Minia University, Pediatrics, Minia, Egypt, 2Faculty
of Medicine, Minia University, Biochemistry, Minia, Egypt

Introduction: Type I diabetes is preceded by autoimmunity to islet
antigens, among them the protein glutamic acid decarboxylase, GAD-
65.Pyridoxial 5'-phosphate (PLP) which is the active form of vitamin
B6, is formed from vitamin B6 by the action of pyridoxal kinase. Inter-
action of GAD65 with PLP is necessary for GAD65-mediated synthe-
sis of the neurotransmitter γ-aminobutyric acid (GABA). PLP is also a
required cofactor for dopamine synthesis by L-aromatic decarboxylase
(L-AADC). Both GAD65 and L-AADC are expressed in pancreatic
islets.
The aim of the work: was to assess pyridoxal 5'-phosphate level in
children newly diagnosed with T1D.
Subjects and Methods: Our study included two groups; Group
1 included 50 children newly diagnosed with T1D, randomly selected
from the pediatric endocrinology outpatients' Clinic, Minia University
Children Hospital and Group 2 included apparently healthy 50 chil-
dren, age and sex matched to the diseased group as a control group.
They were sibling of the diseased groups. They were subjected to
thorough history taking, clinical examination and laboratory investiga-
tions included: blood glucose level (fasting and
postprandial),glycosylated Hemoglobin (HbA1c %),fasting C-peptide
level and PLP level.
Results: The diabetic group had significantly lower levels of PLP than
the control group (p 0.03). PLP had insignificant weak positive correla-
tion with fasting blood glucose where (r 0.186&p 0.06) and significant
weak & fair positive correlations with postprandial blood glucose and
fasting C-peptide where (r 0.20&p 0.04 and r 0.28&p0.02) respec-
tively and had a significant positive weak correlation with HbA1c %
where (r 0.21&p 0.03).
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Conclusion: Vitamin B6 deficiency is a known cause for a variety of
diseases. Here, it is proposed that deficiency in PLP, the activated
form of vitamin B6, might contribute to appearance of T1D.If this
hypothesis turns out to be correct. T1D could be prevented to some
degree by change of lifestyle conditions including nu

P250
Factors influencing glycemic control of patients
with type I diabetes in regions affected by war in a
sub Saharan country
S. SAP1,2, A. Aziz3, R. Mbono4, H. Mbassi3, M. Dehayem5, D. Chelo3,
P.O. Koki1,2

1University of Yaounde I, Pediatrics, Yaounde, Cameroon, 2Mother and
Child Center, Yaounde, Cameroon, 3University of Yaounde I, Yaounde,
Cameroon, 4Regional Hospital of Edea, Edea, Cameroon, 5Central
Hospital of Yaounde, Yaounde, Cameroon

Background: Factors of poor glycemic control in patients with diabe-
tes are numerous despite free access to insulin in some low income
countries. In the present study, we are studying specific factors in
3 regions affected by war in a Sub-Saharan country, related to poor
glycemic control.
Methods: A cross-sectional descriptive and analytical study was con-
ducted in the 03 support centers of the CDiC program in the northern
regions of Cameroon during six months from November 2016 to
March 2017. We included all patients with diabetes aged 6 to
19 years. The logistic regression model was used to identify the fac-
tors associated with glycemic control.
Results: We included 100 participants with a male predominance
(73%) and an average age of 16.59 � 2.54 years. The median HbA1c
was 10.08 [8.7-11.63] % and only 19% of participants achieved their
glycemic targets. In multi-varied analysis, living in Adamawa Region
(less affected by war), living less than 20km from the care clinic, multi-
ple injections therapy, less than three episodes of severe hypoglyce-
mia in the past 6 months, duration of diabetes less than 2 years, and
participation in more than 3 therapeutic education sessions, were fac-
tors associated with good glycemic control.
Conclusion: We conclude that glycemic control was related to socio
demographic factors, accessibility to adequate health care center,
severe hypoglycemia, duration of diabetes, therapeutic regimen. The
first 2 are critically compromised by war and insecurity and the
3 others may be modifiable through a strong therapeutic education
and therefore it appears necessary to focus more on this activity.

P251
Analysis of self-reported color-race, genomic
ancestry and metabolic control in adolescents from
an admixed population
M.B. Gomes1, L.E. Calliari2, A.B. Gabrielli3, D.C. Santos1,
M.H. Pizarro1, B. Barros1, C.A. Negrato4, S.A. Dib5, L.C. Porto3,
D.A. Silva6

1Rio de Janeiro State University (UERJ), Internal Medicine, Rio de Janeiro,
Brazil, 2Santa Casa School of Medical Sciences, Pediatrics, Sao Paulo,
Brazil, 3Rio de Janeiro State University (UERJ), Histocompatibility and
Cryopreservation Lab, Rio de Janeiro, Brazil, 4Bauru's Diabetic
Association, Bauru, Brazil, 5Sao Paulo Federal University, Internal
Medicine, Sao Paulo, Brazil, 6Rio de Janeiro State University (UERJ), DNA
Diagnostic Laboratory (LDD), Rio de Janeiro, Brazil

Background: Many studies uses self-reported color to evaluate clini-
cal and lab data in patients with type 1 diabetes (T1D). However, in
mixed race populations, like the Brazilian one, these could be a confu-
sion factor.
Objective: Our aims were, in adolescents with T1D from an admixed
population: a)To evaluate the relationship between self-reported
color-race (SRCR) and genomic ancestry (GA); and b)to evaluate the
association of SRCR/GA and glycemic control.

Methods: Cross-sectional, nationwide survey in 14 public clinics from
10 cities from different areas of Brazil. From the initial cohort of 1698
patients, we evaluated 367 adolescents (10-20 years), 184 females
(50.1%), mean age of 16.4 � 1.9 years, age at diagnosis 8.8 � 4.3, and
duration of diabetes of 8.1 � 4.3 years. Patients self-reported color/
race: 176(48,0%) white, 19(5.2%) black, 159(43.3%) brown, 5(1.4%)
Asiatic and 8 (2.2%) indigenous. We estimated global and individual
GA proportions using a panel of 46 AIM-INDEL markers using Struc-
ture software. SRCR was compared to GA, and both with glucose con-
trol (A1c,%), overweight /obesity (OW/Ob) and socio-economical
conditions.
Results: Proportions [mean (minimum/maximum)] of GA were:
European, 64.2 (4.6-98,0%); African, 18.3(0.2-78.8%) and NA ,12.0
(0.3-68.0%). The mean (SD) of HbA1c was 9.6 � 2.4%. There was a
considerable percentage of European GA in patients who self-reported
as non-White (fig.1). We found a correlation between A1c and African
GA , rho = 0,11, p = 0.03; years of study, rho = 0.093,p = 0.09 and eco-
nomic status, rho = 0.09 p = 0.06. Using A1c as dependent variable,
the only significant variable was economic status [r = 11.8; p = 0.03].

[Fig. SRCR vs GA]

Conclusion: In adolescents with T1D from an admixed population, we
found that patients self-reported as non-White had a high percentage
of European ancestry. Glycemic control was associated to economic
status, but the association with genomic ancestry is still an open issue.

P252
Validation of post glucose load C-peptide response
with glucagon stimulated C-peptide response as an
index of pancreatic beta cell functional reserve
S. Goswami1, R. Sreenath1, N. Sengupta1, P. Sahana1, A. Baidya1

1Nilratan Sircar Medical College, Endocrinology, Kolkata, India

Objectives: Pancreatic beta cell functional reserve estimation aids in
determining type of diabetes but mixed meal preparations and gluca-
gon have limited availability in India causing difficulties thereby. This
study aimed to validate C-peptide responses following 75 gm oral glu-
cose load with C-peptide responses following intravenous glucagon in
healthy individuals and those with type 1 diabetes mellitus (T1DM)
and type 2 diabetes mellitus (T2DM).
Methods: The study was conducted in three sets of participants:
T1DM (n = 57), T2DM (n = 25) and normal individuals (n = 9). Those
with eGFR< 60ml/min/1.73 m2, acute infection, inflammation, malig-
nancy, pregnancy and secondary diabetes were excluded. Each group
underwent glucagon stimulated and 75 gm glucose stimulated C pep-
tide evaluation after attaining good glycaemic control. Blood samples
were collected 6 minutes after 1mg glucagon intravenous injection
and 60 minutes after 75 gm oral glucose in fasting state.
Results: Mean age was 18.93 (+/-7.21), 26.76 (+/-10.07) and 16.56
(+/-5.36) years for T1DM, T2DM and normal groups respectively.
Mean duration of diabetes was 39.75 (+/-45.33) months for T1DM
and 19.48 (+/-22.35) months for T2DM groups. Mean fasting plasma
glucose was 125.56 (+/-23.13), 140.80 (+/-23.98) and 83.67 (+/-6.14)
mg/dl for T1DM, T2DM and normal groups respectively. On compar-
ing post glucagon and post 75 grams glucose C-peptide values in
T1DM group, a strongly positive correlation (r = 0.782, p< 0.001) was
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found while in T2DM group, a moderately positive correlation (r =
0.486, p = 0.014) was found. In normal individuals, a strongly positive
correlation (r = 0.884, p = 0.002) was seen.
Conclusions: Post glucagon and post 75 gm oral glucose C-peptide
values correlated strongly for T1DM & normal participants and had

moderate correlation in T2DM. Hence, 75 gm oral glucose C peptide
can be used as a substitute for post glucagon C peptide in resource
poor settings.
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SPINK1 gene N34S heterozygous mutation
associated fibrocalculous pancreatic diabetes a case
report
A. Kulkarni1, T.V. Anand Singh2, N. Agarwal3, R. Palany4, Hyderabad
Paediatric Endocrine Group
1Lotus Hospital for Women & Children, Paediatric & Adolescent
Endocrinology & Diabetology Division, Hyderabad, India, 2Subharti
Medical College, Paediatric & Adolescent Endocrinology & Diabetology
Division, Meerut, India, 3Southern Gem Hospital, Paediatric & Adolescent
Endocrinology & Diabetology, Hyderabad, India, 4Indira Gandhi Institute
of Child Health, Paediatric & Adolescent Endocrinology & Diabetology
Division, Bangalore, India

Introduction: Fibrocalculous pancreatic diabetes (FCPD) is a unique
form of diabetes secondary to chronic pancreatitis seen in developing
countries of the world associated with either overt protein-calorie
malnutrition or, more likely, with deficiency of certain micronutrients.
Objectives: But in our case it was due to SPINK1gene N34S
mutation.
Methods (case report): FCPD affects young individuals and runs an
aggressive course to reach the endpoints of diabetes, pancreatic

calculi and exocrine pancreatic dysfunction. There are characteristic
features of FCP radiologically, ultrasonographically, on ERCP and on
histopathology. While the exact etiology of FCPD is unknown,
genetic, nutritional and inflammatory factors have been hypothesized
to play a role. Diabetes in FCPD is often brittle and difficult to control;
most patients require multiple doses of insulin for control of glycemia.
However, in spite of high blood glucose levels, patients rarely develop
ketosis.
Results: Here we present 11 years old girl was operated for pseudo
pancreatic cyst in the past proven by histopathology, now she devel-
oped diabetes without ketosis. USG Pancreas of this girl revealed
chronic pancreatitis with fibrosis & shrinkage. Genetic workup
showed SPINK1 gene N34S heterozygous mutation positive in both
siblings & parent's were negative for the same. Elder sibling also had
calculous pancreatic duct obstruction needing pancreatic duct stent, is
on pancreatic enzyme replacement therapy. Elder sibling fasting C-
peptide were also on the lower range of normal.
Conclusions: Theme behind this case report is to suspect FCPD in
children with diabetes without ketosis. Genetic workup, screening for
mutation and fasting C-peptide level screening should be done in sib-
lings with FCPD. Basal bolus regimen of insulin or pump therapy is
preferred over split mix regimen in FCPD patients.
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Lifestyle behaviors, vitamin D levels, and metabolic
markers in Indigenous Argentinean children living at
different altitudes
V. Hirschler1, G. Maccallini2, C. Molinari1, C.D. Gonzalez1, San Antonio
de los Cobres Study Group
1UBA, Buenos Aires, Argentina, 2Hidalgo Laboratories, Buenos Aires,
Argentina

Objective: To assess the association between vitamin D and risk for
type 2 diabetes in two Indigenous communities from similar ethnic
backgrounds, but living at different altitudes.
Methods: A cross-sectional study compared 152 (72 f ) indigenous
schoolchildren from San Antonio de los Cobres (SAC), 3750 m, with
175 (86 f ) from Chicoana (CH), 1400 m, mean age 9 y. Data for chil-
dren's lifestyle behaviors, anthropometry, blood pressure, lipids, glu-
cose, insulin, and vitamin D, were assessed in the spring season.
Results: The prevalence of children's overweight/obesity was signifi-
cantly lower in SAC 9.2% (13) than in CH 41.5% (71). Milk intake was
lower in SAC (1.7 � 1.0 glasses/day) than in CH (1.7 � 1.2) (p = 0.01).
SAC watched fewer television (2.4 � 1.2 hours/day) than CH (2.5 �
1.2) (p< 0.01). The prevalence of hypertension was significantly higher
in SAC 9.9% (15) than in CH 1.2% (2). The prevalence of hypertrigly-
ceridemia was significantly higher in SAC 42.3% (60) than in CH
27.5% (47), and that of low HDL-C was higher in SAC 26.8% (38) than
in CH 20.5% (35). Five percent (7) of SAC versus none CH had
impaired fasting glucose levels, and none had diabetes. There was a
significantly higher prevalence of vitamin D deficiency (< 20 ng/mL) in
SAC (n = 105, 73.9%) than in CH (n = 62, 36.3%). SAC showed an
inverse correlation between vitamin D and insulinemia (r-0.17, p<
0.05), whereas CH showed an inverse correlation between vitamin D
and systolic blood pressure (r-0.19, p< 0.05), z- BMI (r-0.25, p< 0.01),
triglycerides (r-0.15, p< 0.05), glucose (r-0.35, p< 0.05), and insuline-
mia (r-0.24, p< 0.01). Multiple linear regression analysis showed that
vitamin D (beta = -0.47; R20.21), was significantly associated with
SAC location, adjusted for age, gender and z-BMI.
Conclusion: Vitamin D levels were significantly and directly associ-
ated with altitude and inversely with metabolic markers, suggesting
that high altitudes could be associated with higher risk of future type
2 diabetes.

P255
Comparison between heart dimensions of high-
altitude indigenous children versus urban children at
sea level
V. Hirschler1, D. Micheli2, C.D. Gonzalez1, A. Robredo3

1UBA, Buenos Aires, Argentina, 2Garrahan Hospital, Buenos Aires,
Argentina, 3Hospital Materno Infantil, Salta, Argentina

Background: Participants living at high altitude were shown to have
lower heart dimensions than those at sea level, likely because of hyp-
oxia adaptation and consequently lower plasma volume.
Objective: To compare echocardiographic heart dimensions in chil-
dren inhabiting 3,750 m with children living at sea level.
Methods: A cross-sectional study compared 44 (18F) indigenous San
Antonio de los Cobres (SAC) schoolchildren living at 3750 m with
44 (26F) Buenos Aires (BA) schoolchildren living at sea level. Anthro-
pometric measurements and blood pressure were assessed. Mode M,
2-dimensional and Doppler transmitral echocardiography were
assessed. Left atrial area (LAA), left ventricular posterior wall
(LVPWd), interventricular septum (IVSd), shortening fraction (SF), and
left ventricular diastolic diameter (LVEDD) left ventricular systolic
diameter (LVESD) were measured.

Results: There was not a significant difference in age (8.5 vs. 9 y), z-
BMI (0.51 v 0.83), and systolic blood pressure (102 vs.101 mmHg) in
SAC than in BA children. SAC had lower height (1.27 vs. 1.36 m) and
waist circumference (59 vs. 65 cm), whereas diastolic blood pressure
(73 vs. 63 mm Hg) was higher than in BA. Mode M, 2-dimensional and
Doppler echocardiography showed that SAC children had significantly
lower LAA (6.6 vs 8.8mm), LVEDD (34.3 vs 40.5mm), z- LVEDD ( -1.2
vs. 0.1), LVESD (20.3 vs 23.6mm), and z- LVESD (-1.5 vs. -0.8) than
BA children. Multiple linear regression analyzes showed that altitude
was significantly and inversely associated with children´s AAI (beta
0.47, R2 = 0.44), LVEDD (Beta 0.44, R2 = 0.47), and LVESD (Beta 0.26,
R2 = 0.30), adjusted for age, gender, and BMI.
Conclusion: This study demonstrates that SAC children have smaller
heart dimensions than BA children. The children living at high altitude
had lower dimensions of left ventricular diameters and LAA adjusted
for age, gender, and BMI, probably due to a decrease in preload
because of high altitude-induced chronic hypoxia.

P256
Use of a flexible catheter for subcutaneous insulin
administration in diabetic ketoacidosis. Controlled
clinical trial
M.L. Beaudoin1, M.F. Tittarelli2, M. Torrents2, M. Hamui2, M. Ibarra2,
M. Ferraro2, C. Mannucci2, J.P. Ferreira2

1Hospital General de Niños Dr Pedro de Elizalde, Education and Research,
Buenos Aires, Argentina, 2Hospital General de Niños Dr Pedro de Elizalde,
Buenos Aires, Argentina

Introduction: Hourly subcutaneous administration of regular insulin
with a metal needle in DKA produces pain. A device that enables sub-
cutaneous administration of insulin with a single puncture would
improve patients comfort.
Objectives: Assess whether the use of a flexible subcutaneous cathe-
ter improves comfort in DKA compared to the metal needle treat-
ment. Compare the metabolic evolution of patients with DKA in both
groups.
Material and Methods: Open, randomized clinical trial. Entry criteria:
Patients 5-18 years old with DKA. If intensive care required they were
excluded.
Predictor variable: route of administration of insulin (flexible catheter/
rigid needle puncture): time to reach initial stability (hours) and pres-
ence of complications. Outcome variable: comfort, measured by visual
analog scale for pain (10cm = 0 no pain and 10 maximum pain) shown
hourly after insulin administration until metabolic stability was
achieved. To test the outcomes, Friedman test, Mann-Whitney U test,
T test and Chi-square. Sample size: 10 patients per group. Participants'
consent were obtained.
Results: Twenty subjects were included, 10 in each arm, 13 were
women (6 in the control group and 7 in the study group). Mean age
was 13 � 3.2 years, with no differences between groups. Sixteen sub-
jects had presented DKA previously (8 in each group). Baseline values
for glycaemia; blood urea nitrogen; sodium; bicarbonate and pH simi-
lar in both groups. Pain at first insulin application showed an average
range in the control group of 4,5 (CI95% 2,7-6,7) vs. 0 (CI95%0-2), p =
0,00 in the study group; differences between both groups, in every
pain assessment made, were observed. Mean time to reach initial sta-
bility, in the control group 16 � 8.4 vs.11.4 � 4.3 in the study group,
p = 0,001. No adverse events were observed in either group.
Conclusion: Less pain and quicker metabolic stabilization is observed
in the group that used a flexible catheter. No adverse events were
observed in either group.

POSTER ABSTRACTS 141



P257
Factors affecting growth in children with type
1 diabetes mellitus
P. Premkumar1, R. Ismail1, G.S. Bindu1

1SAT Hospital, Govt Medical College Trivandrum, Paediatrics,
Trivandrum, India

Introduction: Growth is influenced by various factors including glyce-
mic control in diabetic children.This prospective follow up study was
conducted at Pediatric diabetic clinic, SAT Hospital, Trivandrum, Ker-
ala, India.
Objectives: To study the various factors affecting growth in children
with Type1 Diabetes and to investigate whether increased body mass
index is associated with earlier manifestation of Type 1 diabetes.
Methods: 116 children with Type 1 Diabetes were enrolled in the
study and followed up for one year. Data regarding age at diagnosis,
auxological parameters like height, weight, body mass index, sexual
maturity rating, insulin dose and HbA1c values were collected. Statis-
tical analysis was done by SPSS version 20.
Results: Among cases, 43.1% were males and 56.9% were females.
The female to male ratio was 1:0.75.The mean age at diagnosis was
6.3 years. Majority (94.8%) had a normal height at diagnosis. At one
year of follow up 44% showed a decline in linear growth of which
38% were males and 48.5% females. 48.3 % of children presented ini-
tially with diabetic ketoacidosis. Only 10.7% of children with DKA at
diagnosis had growth faltering. The mean age of diagnosis for those
without growth faltering was 5.6 and for those with growth faltering
was 7.3.Those with growth faltering at one year of follow up had a
higher mean HbA1c (10.03) than those without growth faltering
(8.34). 31.9% of children had early age of onset of diabetes (before
5 years).The mean BMI at diagnosis was higher (17.85) in those with
early onset of diabetes when compared to those with later
onset (15.89).
Conclusion: Children who were diagnosed earlier and those with bet-
ter glycemic control had less growth faltering. Growth faltering was
less common in children who presented with DKA at diagnosis. Chil-
dren with higher BMI developed Type1 Diabetes mellitus at an
earlier age.

P258
Practical challenges in diagnosis and management of
pediatric type 2 diabetes in India - resource limited
settings
R. Bananki Vijay1,2, A. Govind1, M.S. Vaishnav2, S. Chandrashekar1,
V. Nath2, L. Reddy1, K.M. Chandrika1, K. Muniraj2, C.S. Muralidhara
Krishna1, S. Chandraprabha2, B.D. Thyagaraj1, M.D. Chitra2,
P. Jayalakshmi1, K.M. Sumathi1, B.M. Bhatt1, T. Kamala2,
P. Ravikumar1, T. Deepak2, A. Sharda1, N. Srinivas1, V. Srikanth1,
S. Dinesha1, N. Rayas1, S. Geetha Rao2, U. Rangaraj2,
R. Kasiviswanath1, H.K. Vasanthalakshmi1, N. Jayaram2, R. Ashok2,
S. Manjunath1, U. Dayashankar2, P. Srinivas1, B. Naik1,
K.L. Chethana1, R. Manjunath1, S. Srikanta1, A. Hegde2,
N.S. Vijayalakshmi1, Diabetes Collaborative Study Group
1Samatvam, Science and Research for Human Welfare Trust,
Endocrinology Diabetes Medicine, Bangalore, India, 2Jnana Sanjeevini
Medical Center and Diabetes Hospital, Diabetes Endocrinology Medicine,
Bangalore, India

Objectives: 3 challenging case reports illustrating difficulties in diag-
nosis and management of T2DM
Methods and results:: Case 1:
2013: Age 12M; Weight loss: 70 kg to 66 kg in 3 m; Polys; BG
361 mg/dl. DM: Father, paternal grandmother. BMI 23.9, Acanthosis
nigricans neg. FBG 466, PPBG 446; Ketonuria Neg; HbA1C 16.6%; C-
pep PP: 4.8 ng/ml (1.1- 5); Insulin: 15.32 μU/ml (12 - 82); GADAb
Unaffordable
Dx: T1DM vs T2DM. Rx: I Regular 6-6-6-0; I NPH 0-0-0-3, upto
56 u/d. F> 200; PP> 300; HbA1c 13.9

2015: Metformin: 2000 mg/d. HbA1c 9.8!! GADAb Neg. Glimepiride
2mg/d; Hypoglycemia: First ever!! Insulin stopped. Sitagliptin [Off
label] F 100; PP 200
Final Dx: T2DM
Case 2:
2015: Age 19F; Polys; FBG 396, PPBG 465, HbA1c 16.4, Ketonuria 1
+. DM Mother, Maternal Grand Mother, Maternal Uncle. BMI 19.5
Dx: T1DM. C-Pep F: 0.81 (0.6-4.5). Rx: I Regular 10-10-10-0, I NPH
0-0-0-5. Referred for Insulin Pump- by philanthropic donors!!
2016: HbA1c: 7.8. “Pre-Pump counseling”, confessed missing insulin
often, finally discontinuing x 1 month. FBG 59-167, PPBG 67-248. C
pep F: 1.51, PP: 2.62. GADAb Neg. Rx: Metformin 2000 mg/d, Glime-
pride 1 mg/d
Final Dx: T2DM, Maternally inherited- Mitochondrial Diabe-
tes, MODY?
Case 3:
2006: Age 12F: Polys, weight loss, FBG 320, PPBG 486, HbA1c 13.7,
Ketonuria neg
Dx: T1DM. Rx: I Glargine: 9-0-0-0, I Glulisine: 3-3-3-0. FBG: 74-274,
PPBG 115-337, HbA1c 7.9. GADAb/C pep Unaffordable
2017: Age 23: PCOS 8 y. Rx Metformin 2000 mg/d for PCOS. Recur-
rent hypoglycemia, completely discontinued insulin. C-Pep F: 0.87,
PP: 2.5, GADAb Neg.
Final Dx: T2DM
Conclusions: Type 2 diabetes accounts only for 1% of childhood dia-
betes [onset < 18 y] in our DISHA Free Diabetes Clinic for the Poor
[1987 - Ongoing], Bangalore, India. On the background of increasing
obesity among “rich”, there is paucity of data on the burden of Pediat-
ric type 2 diabetes in our society. Unaffordability of specialized diag-
nostic tests complicates the situation

P259
Investigating insulin price components to increase
access - country case studies
D. Ball1, M. Ewen2, R. Laing3, D. Beran4

1Independent Consultant, Glasgow, United Kingdom, 2Health Action
International, Amsterdam, Netherlands, 3Boston University, Boston,
United States, 4University of Geneva and Geneva University Hospitals,
Geneva, Switzerland

Introduction: Access to insulin is poor especially in low- and middle-
income countries (LMICs), with high prices a key barrier. Understand-
ing the components that make up the final selling price may help to
identify means of improving efficiency and reducing prices within the
supply system. Data from studies for various medicines in LMICs
show cumulative mark-ups between 11 and 6,894%. However, price
components of insulin have not been studied.
Objectives: To investigate price components for insulin products in
LMICs in order to inform policy recommendations.
Methods: Adapted WHO/HAI standardized methodology was used
in Brazil (Rio de Janeiro), China (Hubei and Shaanxi Provinces), Ghana,
India (Haryana State), Indonesia and Uganda. Selected insulin products
had their prices traced backwards through the supply chain from pub-
lic and private sector retail outlets in the capital city and a district
town, supplemented with key informant interviews.
Results: Cumulative mark-ups ranged from 8.7% to 565.8% but the
magnitude of mark-ups were specific to country situations and vari-
able within and across sectors and regions. The proportion that the
manufacturer´s selling price contributed to the patient price varied
from 15.0 to 92.0 %. Pricing regulations in China, India and Indonesia
reduced wholesale and retail mark-ups but prices were still high in
some cases. Most countries had removed import duties (Ghana, India,
Indonesia, Uganda), but additional tariffs of 3.5% were still applied in
Ghana and private sector value added tax ranged from 5 to 20%
across the countries.
Conclusions: There are no obvious trends in the mark-ups applied to
insulin or specific differences in the price structure. A standardized
approach to improving insulin access through regulating price compo-
nents is unlikely to be successful in LMICs, but removal of public
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sector mark-ups, elimination of duties and taxes, price regulation, and
greater price transparency could help.

P260
Diabetes phenotypes, glycemic control
determinants, and complications in Haitian youth
in Haiti
M.-M. Sainvil1, M.-P. Dumas2, K. Altenor3, J. von Oettingen2

1University of Rochester, Rochester, United States, 2McGill University,
Montreal, Canada, 3Kay Mackenson, Montrouis, Haiti

Objectives: To assess clinical presentation, glycemic control and
chronic complications of diabetes in Haitian youth.
Methods: Retrospective review of youth with diabetes aged 0-25
years followed at a chronic care center in Haiti from 1/2013-3/2018.
Symptoms, number of providers consulted before diagnosis, sus-
pected diabetic ketoacidosis (DKA) and coma at diagnosis were
extracted. Yearly anthropometric data, total daily insulin dose (TDD),
quarterly hemoglobin A1c (A1c), hypertension, and chronic complica-
tions were documented. Linear and logistic regression were used to
determine predictors of mean A1c and presence of chronic
complications.
Results: At diagnosis, 91 patients (60% female, mean age at diagnosis
14.1 � 4.6 years, mean diabetes duration 4.1 � 3.6 years, mean A1c

10.6 � 2%) had DKA (56%) and coma (18%). 54% consulted ≥ 2 pro-
viders before diagnosis. Younger age (p = 0.004) and longer diabetes
duration (p = 0.001) predicted higher mean A1c, while TDD and coma
did not. Chronic complications included hypertension (17.8%), cata-
racts (13.9%), retinopathy (15.6%), nephropathy (24.3%), and neuropa-
thy (13.6%). Mean TDD was 0.48 � 0.29 IU/kg/day and remained
below 0.5 IU/kg/day in 33% up to 5 years post-diagnosis. Presence of
complications was predicted by longer diabetes duration (95% CI
0.001-0.6, p = 0.004), lower BMI z- score (95% CI 0.01-0.8, p = 0.03),
and absence of coma at diagnosis (95% CI 0.001-0.6, p = 0.03) but
not TDD, while higher mean A1c was marginally predictive (95%CI
0.99-6.5, p = 0.05).
Conclusions: Haitian youth with diabetes present late and often in
DKA or coma. Glycemic control is poor despite access to medical care
and insulin. At presentation, cachexia and absence of coma in the con-
text of older age and lower insulin requirements compared to Cauca-
sian youth may suggest an attenuated autoimmune process with
slower depletion of pancreatic beta cells. This may result in prolonged
hyperglycemia before diagnosis and increased early-onset chronic
complication risk.

P261
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P262
Pattern of presentation of newly diagnosed children
with diabetes mellitus in a rural setting
U. Umar1

1Bayero University Kano, Paediatrics, Kano, Nigeria

Background: Diabetes Mellitus (DM) is the common end-point of a
variety of disorders of insulin production and/or insulin action result-
ing in hyperglycaemia with associated abnormalities of carbohydrate,
fat, and protein metabolism. Presentation with diabetic ketoacidosis
(DKA) may be associated with significant morbidity and mortality in
the pediatric population.
Objective: To examine the pattern of presentation of newly diag-
nosed children with diabetes mellitus in a rural setting.
Design: Retrospective study of case files of children with diagnosis of
diabetes mellitus.
Methods: It was a retrospective review of case files of children youn-
ger than 18 years with diagnosis of DM, over a period of 2 years (1st

November 2015 to 31st October 2017) at Federal Medical Centre
Nguru, Yobe State, Northeastern Nigeria.
Results: A total of 3289 patients were seen during the study period
out of which 6 were diagnosed with DM, giving a case prevalence rate
of 1.8/1000. The mean age at presentation was 11.1 years, and there
were more males 4/6 than females 2/6 among the subjects. All of the
patients presented in DKA, other prevalent presenting features were
polyuria 6 (100%), polydipsia 6 (100%), dehydration 6 (100%), fever
(83.3%), weight loss 4 (66.7%) and weakness 4 (66.7%). Two of the six
patients with DKA died with cerebral oedema and one had acute kid-
ney injury during admission.
Conclusion: Presentation with DKA is common despite the glaring
symptoms of DM; polyuria, polydipsia and weight loss. However, a
relatively low prevalence of DM was found, but this may not be true
reflection of the actual population prevalence on account of this being
a hospital based data. And the diagnosis of DM may have been missed
in the hospital or children may have already died before they reached
the hospital. This highlights the need for intensified efforts in educa-
tion of health workers and the populace at large for quick recognition
and prompt diagnosis for management of DM.

P263
Assessment of c-peptide level and diabetes
antibodies in Omani children with type 1 diabetes
mellitus at Sultan Qaboos University Hospital
B. Al Mhrizi1

1Sultan Qaboos University, Pediatric, Muscat, Oman

Background and Aims: Type 1 diabetes mellitus (T1DM) is the com-
monest type of diabetes in infants and children. The diagnosis is clini-
cal . It´s also characterized by low level of c- peptide and presence of
autoantibodies. The primary aim of this study is to estimate the pro-
portion of diabetes antibodies (anti- glutamic acid decarboxylase anti-
body and anti- islet cell antibody) and C-peptide level in children
diagnosed with type 1 diabetes mellitus at Sultan Qaboos University
Hospital (SQUH), Muscat, Oman. The secondary goal was to investi-
gate the association between them .
Methods and Subjects: A retrospective cross-sectional study
included ninety eight patients with T1DM between the age of 0-15
who were referred to Pediatric Endocrinology Unit in Sultan Qaboos
University hospital from the period of 2002- 2016. Anti- Glutamic
Acid Decarboxylase Antibody, Anti Islet cell antibody and C-peptide
level were obtained from track care - SQUH.
Results: The proportion of positive anti- glutamic acid decarboxylase
antibody was 71.43% while positive anti- islet cells antibody was
14.29%. 81.63% had low c- peptide levels and 18.37% had normal

levels of c- peptide. Association between variables and with age
groups was not significant probably due to small sample size.
Conclusion: The proportion of low c- peptide levels among children
with T1DM is high duo to low levels of insulin. Testing other diabetic
antibodies is essential since some patient were having negative results
for both antibodies in whom other antibodies could be positive or
they may not have any diabetes autoantibodies. The c-peptide was
low as expected in patient with positive antibodies ,however c-
peptide positivity was not significant higher among older children.
Keywords: Type 1 diabetes mellitus, c- peptide levels, insulin, glutamic
acid decarboxylase antibody, islet cell antibodies

P264
“Bridging the Gap”? Diabetic Kidney Disease [DKD]
in poverty associated type 1 childhood diabetes in
India: prevalence, correlates and challenges
A. Govind1,2, M.S. Vaishnav1,2, S. Chandrashekar1, R. Bananki Vijay2,
S. Srikanta1,2, U. Dayashankar3, G. Rao4, U. Rangaraj2,
H.K. Vasanthalakshmi4, R. Ashok2, A. Hegde1, N. Jayaram2,
K. Muniraj2, V. Nath3, L. Reddy4, K.M. Chandrika4, C.S. Muralidhara
Krishna4, S. Chandraprabha4, B.D. Thyagaraj4, M.D. Chitra4,
P. Jayalakshmi4, N.S. Vijayalakshmi4, K.M. Sumathi4, B.M. Bhatt4,
T. Kamala3, P. Ravikumar4, T. Deepak4, R. Manjunath4,
K.L. Chethana4, B. Naik4, P. Srinivas4, S. Manjunath2, N. Rayas2,
R. Kasiviswanath5, S. Dinesha4, V. Srikanth3, N. Srinivas4, A. Sharda4,
Diabetes Collaborative Study Group
1Samatvam, Science and Research for Human Welfare Trust,
Endocrinology Diabetes Medicine, Bangalore, India, 2Jnana Sanjeevini
Medical Center and Diabetes Hospital, Diabetes Endocrinology Medicine,
Bangalore, India, 3Jnana Sanjeevini Medical Center and Diabetes
Hospital, Endocrinology, Diabetes, Bangalore, India, 4Samatvam, Science
and Research for Human Welfare Trust, Endocrinology Diabetes
Medicine, Bangalore, India, 5Samatvam: Science and Research for Human
Welfare Trust, Endocrinology Diabetes Medicine, Bangalore, India

Objectives: To study prevalence, clinical correlates and management
challenges of DKD in economically 'underprivileged' T1DM children.
Methods: DISHA Free Diabetes Clinic for Poor [1987 - Ongoing]:
Since 2011, 386 children are receiving enhanced support - free insulin
[Basal bolus(meal time regular + bedtime NPH) 100%], syringes,
counseling, 24h help lines, BG meters, 30 BG strips/ month, limited
biochemical evaluations [TSH, quarterly HbA1c, annual UACR] [CDiC
+ LFAC]. From this cohort, 120 children (Male 39%) were randomly
selected for the analysis.
Results: [Mean] DM Duration = 7.8 y; DM Age Onset = 10.4 y;
Height = 147 Cm; Weight = 45.9 Kg; BMI = 20.7; Pulse Rate = 100;
BP = 113/70; Hemoglobin Hb = 12.9 G/dl; HBA1c = 9.5%; Serum
Albumin S Alb = 3.9 mg/dl; Urine Albumin Creatinine Ratio UACR=
59 mcg/mg; Serum Creatinine S Creat= 0.61 mg/dl; eGFR=
122 mL/min/1.73 m2.
Retinopathy: Non-proliferative: 3%; Proliferative 1%. On ACEI/ARB =
25%. Hypertension HT: Children with HT [12.5%] were associated
with: (a) increased DM duration, BMI and UACR; (b) renal dysfunction;
and (c) lower HbA1c.

HT SBP / DBP
DM
DURA BMI Hb HbA1c S Alb UACR S Creat eGFR

HT - 112 / 69 7.1 20.4 12.9 9.7 4.1 44 0.5 126

HT + 123/79 12.4 23 12.2 8.5 4.0 153 1.2 94

P 0.01/0.009 0.001 0.04 0.07 0.04 0.25 0.0003 0.0000 0.0000

[DKD]
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CKD Stages: 1 = 90%; 2 = 8%; and 3/4 = 2%. Higher CKD stages were
associated with: (a) increased DM duration, SBP, DBP and UACR; and
(b) decreased Hb, S Alb and HbA1c [Pre-existing renal dysfunction
associated with: (a) decreased renal insulin clearance and gluconeo-
genesis; and (b) increased hypoglycemia].
Conclusions: Guidelines based monitoring and interventions are the
cornerstone for renal protection and preservation in T1DM children,
universally. Innovative strategies and potential care models are immi-
nently needed toward 'bridging' the DKD burden gap, between the
economically 'underprivileged' versus 'privileged'. An indigenous
['Made in India'] hand held Point of Care POC device [PathShod mul-
tianylate: for different bio-markers [Hb, HbA1c, S Alb, Glycated Albu-
min, Blood glucose, UACR] has been one supportive step in this
direction.

P265
Socio-economic and cultural background and its
relevance to diabetes management in Indian
children, adolescents and young adults with type
1 diabetes mellitus
V. Bhatia1, P. Mangla1, S. Gupta1, R. Vishwakarma1, P. Asthana1

1Sanjay Gandhi Postgraduate Institute of Medical Sciences,
Endocrinology, Lucknow, India

Introduction: In addition to factors known to influence type 1 diabe-
tes (T1DM) outcomes, there may exist unique socio-cultural influ-
ences in our country.
Objectives: To evaluate the association of socioeconomic (SE) and
cultural factors with HbA1c and diabetes related knowledge of Indian
children and young adults with T1DM.
Methods: Consecutive patients with T1DM, 3 to 26 years of age,
attending clinic in 2017 (n = 205) were invited; 173 with no associ-
ated complication were enrolled. Demographic details, SE scoring,
BMI and mean of the last 2 HbA1c values were recorded. A diabetes
knowledge test (DKT) was administered.
Results: Mean � sd age was 14.0 � 5.0 years, duration of diabetes
5.6 � 3.8 years, and HbA1c 8.2 � 1.3%. Overweight / obesity was
seen in 35 %. Our patients traveled a median of 125 km and 2.3 hours
to reach clinic. Insulin NPH was taken by 39 % patients for their basal
needs, due to the higher cost of analogs. Insulin adjustment for high
pre-meal BG was practiced by 88 % patients, but adjustment for
planned meal intake was only done by 17%. No child except 2 took
insulin at school / college. There was no difference in median HbA1c
values between males and females, urban and rural residence, parental
education ≤ class 12 vs > class 12, or with SE class. Median (range)
HbA1c was lower in the age group > 18 to 26 years [7.7% (5.6 -11.0)]
vs that in the < 10 year [8.3% (6.3 -10.6)] or 10 to 18 year age groups
[(8.3% (5.9 - 12.6, p = 0.02)]. On multivariate regression analysis,
HbA1c was associated with higher DKT score and age group, and
DKT score by urban residence and maternal education > class 12.
Conclusions: HbA1c and diabetes knowledge were not associated
with income. Greater societal awareness about childhood diabetes
may favor insulin use at school. Adolescents in India did not appear to
decompensate in glycemic control to the extent documented in world
literature.

P266
Diabetes mellitus as experienced in a newly
established pediatric endocrine unit: the experience
over a nine month period
I. Akinola1, O. Odusote1, B. Animasahun2, F. Njokanma2

1Lagos State University Teaching Hospital, Paediatrics, Lagos, Nigeria,
2Lagos State University College of Medicine, Department of Paediatrics
and Child Health, Lagos, Nigeria

Background: Diabetes is one of the major non-communicable dis-
eases tending toward epidemic proportions in adults worldwide. In

developing countries, there is slowly increasing awareness of the
occurrence of diabetes in children and adolescents.
Objective: To determine the pattern of presentation and types of dia-
betes in the children who presented to the Unit.
Methods: The study design was a retrospective review of prospec-
tively collectively data of diabetes cases seen in the Pediatric Depart-
ment of the Lagos State University Teaching Hospital, Ikeja, Lagos,
Nigeria between March 2017 and November 2017. Records were
retrieved from the unit and clinic registers, and univariate analysis was
carried out for all major variables of interest.
Results: Of the 57 patient visits to the Pediatric Endocrine Unit in the
study period, a total of 12 (21.1%) were patients living with diabetes.
The ages ranged from 4 to 15 years with a mean of 9.6 � 2.5 years.
Three (25%) were male, while nine (75%) were female. Three (25%)
patients had type 2 diabetes while 9(75%) had type 1 diabetes. All the
patients with type 2 diabetes were adolescents. The commonest pre-
sentations of diabetes were polyuria (100%), polydypsia (83%), weight
loss (75%) and diabetic ketoacidosis (50%). Mean HBA1C and C-
peptide levels in the five patients with minimal financial challenges in
carrying out the laboratory requests were 9.9 � 3.2% and 252 �
125pmol/l respectively.
Conclusions: Widespread training on early recognition and diagnosis
of diabetes may reduce the presentations of life-threatening condi-
tions such as ketoacidosis. Financial constraint is a limiting factor in
the management of diabetes. There should be increased index of sus-
picion of Type 2 diabetes among adolescents.
Keywords: type 2 diabetes adolescents screening

P267
Type 1 diabetes in Indian children: experience from
a tertiary care center
I. Kochar1, A. Sethi1, S. Ramachandran1

1Indraprastha Apollo Hospital, Pediatric Endocrinology, Delhi, India

Objective: To evaluate the glycemic control by basal bolus insulin
therapy in Indian pediatric type 1 diabetic patients.
Material and Methods: It is an open-label, Retrospective study where
data was collected from Pediatric and adolescent endocrine clinic at
tertiary care hospital from past 2 years. The study population con-
sisted of 373 patients who were on basal bolus therapy. Among these
patients 127 patients were on injection degludec, 87 patients were on
injection detemir, 159 patients were on Injection Glargine along with
rapid acting meal time bolus insulin. 74 patients among degludec were
continued on same basal insulin for more than 52 weeks rest changed
to other basal insulin/ Continuous Subcutaneous insulin infusion/
Loss to follow up; similarly 46 in detemir group while 102 in Glargine
group. Glycemic controls were evaluated in all patients at baseline and
after 6 months.
Results: There was a significant decline in HbA1c, FPG and bolus
insulin dose from baseline to 52 weeks in the overall population,
among degludec group HbA1C decreased from 9.61 � 2.46 to 7.87 �
1.83(p< 0.001); in Glargine group 8.96 � 1.89 to 8.71 � 1.57(p<
0.001); while in detemir group 8.77 � 2.28 to 8.32 � 1.45(p< 0.001).
Conclusion: In our study all long acting basal insulin along with rapid
acting mealtime bolus insulin were found to be effective in Indian
pediatric population.

P268
Dyslipidemia in childhood type 1 diabetes in India:
prevalence, correlates and management challenges
in a resource limited setting
A. Govind1, R. Vijay1, M.S. Vaishnav1, S. Chandrashekar1,
S. Manjunath1, S. Geetha Rao1, S. Srikanta1, U. Dayashankar1,
U. Rangaraj1, H.K. Vasanthalakshmi1, N. Jayaram1, V. Shivaraj1,
V. Nath1, L. Reddy1, K. Muniraj1, C.S. Muralidhara Krishna1,
S. Chandraprabha1, K.M. Chandrika1, A. Hegde1, M.D. Chitra1,
P. Jayalakshmi1, K.M. Sumathi1, B.M. Bhatt1, P. Ravikumar1, B. Naik1,
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K.L. Chetana1, T. Kamala1, T. Deepak1, A. Sharada1, Diabetes
Collaborative Study Group
1Samatvam, Science and Research for Human Welfare Trust,
Endocrinology Diabetes Medicine, Bangalore, India

Objectives: To study the prevalence, clinical correlates and manage-
ment challenges of dyslipidemia in children with type 1 diabetes.
Methods: DISHA Free Diabetes Clinic for the Poor [1987 - Ongo-
ing]: Since 2011, 386 children are receiving enhanced support - free
insulin [Basal bolus insulin (meal time regular + bedtime NPH) 100%],
syringes, health counseling, 24 h help lines, BG meters, 30 BG strips/
month and limited biochemical evaluations [TSH, quarterly HbA1c,
annual urine albumin: creatinine ratio] [Changing Diabetes in Children
and Life for a Child with Diabetes]. From this cohort, 120 children
(Male 39%) were randomly selected for the analysis.
Results: [Mean] DM Duration = 7.8 y; DM Age Onset = 10.4 y;
Height = 147 Cm; Weight = 45.9 Kg; BMI = 20.7; Pulse Rate = 100;
BP = 113/70; Hemoglobin Hb = 12.9 G/dl; HBA1c = 9.5%; Serum
Albumin S Alb = 3.9 mg/dl; Urine Albumin Creatinine Ratio UACR =
59 mcg/mg; Serum Creatinine S Creat = 0.61 mg/dl; eGFR =
122 mL/min/1.73 m2. Retinopathy: Non-proliferative: 3%; Prolifera-
tive 1%. On ACE inhibitors / ARB = 25%. Acute myocardial infarction:
One 20 y girl with T1DM from age 4y. Statin therapy = 5%

Glycemic
control
HbA1c HbA1C %

T Chol
mg/dl

LDL Chol
mg/dl

HDL Chol
mg/dl

Trig
mg/dl

< 8 7.1 174 93 57 113

8 - 10 8.9 199 101 59 193

>10 11.9 216 104 52 293

P <0.0001 0.01 <0.0001

[Lipids]

HbA1c: Glycemic Control Sub Groups
< 8 = Good; 8.1-10 = Fair; >10 = Poor
In this cohort of “poverty associated” type 1 diabetes children, “Good”
glycemic control was associated with: Lower Total [and LDL] Choles-
terol, Lower Triglycerides, and Higher HDL Cholesterol.
Conclusions: Philanthropy based highest possible standards of medi-
cal care, resulted in improvements in glycemic control and lipid pro-
files, bestowing future long term positive cardiovascular health
benefits, for these young ones. Guidelines based treatment for dyslipi-
demia in pediatric/ adolescent diabetes needs stronger focus.
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Beneficial effect of laughter yoga and clapping
exercise in type 1 adolescents diabetic patients in
south Delhi metro population
V. Sharma1

1Shri Mahamayta Vaishnav Devi Mandir Research Institute, Applied
Sciences, New Delhi, India

Objectives: The aim of the present study was to determine the
impact of laughter therapy on the blood glucose level, fasting glu-
cose & insulin, glucose tolerance test (GTT), and glycosylated hemo-
globin (HbA1c) in type 2 adolescents diabetic patients in south Delhi
metro population
Methods: For this purpose, we used laughter yoga, which includes
respiratory laughing and fun exercises. The study involved 62 school
children participants ( age group 7-17 years), of which 31 were
involved and 31 were not involved (control group) in laughter yoga. In
both groups, the level of blood glucose was measured at arrival after
they had standard brunch, a total of 250 Kcal. A 30-minute lecture
was followed by 30-minute intense clapping workout for those partic-
ipants who had laughter yoga included in the program. All group were
treated with laughter yoga and clapping for daily one month with bal-
ance diet at Shri Mahamaya Vaishnav Devi Mandir research institute,
India.
Results: In both groups, the level of blood glucose was measured
after 120 minutes. We found the inhibitory effect of laughter on the
increase in postprandial blood glucose (P< 0.05). After one month
their blood glucose and insulin levels were closer to normal levels with
increase in work efficiency in type 1 diabetic patients. Present study
highlight that the successful treatment of diabetic children and adoles-
cents not only requires anti-diabetic drugs; but also family care, life
style education, harmonized mind-body-soul, awareness, psychologi-
cal support, preventive approach toward activity of daily living.
Conclusions: Our study indicated the importance of daily opportuni-
ties for laughter in patients with diabetes. Therefore preventive diabe-
tes education program & promotion of laughter yoga and clapping will
be future plan of action which can be suggested in the form of regular
exercise and diet planning for the students as part of an integrated
approach.

P270
Introducing “the Body Breaker” making working out
fun in group!!! Presenting another perspective to
physical activities among teenagers living with type
1 diabetes (T1D) during annual Diabetic Camp in
Mauritius
L. Danharry1

1T1Diams, Medico Social Department, Quatre Bornes, Mauritius

Objective: The rationale of the game was to touch base on different
aspects:

• Promoting the health benefits of recurrent, simple and feasible
physical activities daily.

• Awareness of adjusting insulin, carbohydrate monitoring prior,
during and after working out.

• Enhancing community characteristic during the camp.
Method: This study was carried out during a winter diabetic camp
2017 by an NPO T1 Diams, Mauritius. 35 beneficiaries, aged between
12 and 30 were initiated to different way of performing physical activ-
ity as a fun board game. There were 5 groups of 7 players, 1 team
leader for each group. The activity was schedule in the morning from
9 am to 11 am. The rules of the game are similar to monopoly:
The Play: The player moves their token on the board indicated by the
dice, each involve the player to perform a full body work out. The par-
ticipant who has more energy card left is the winner.
Result: Adequate carbohydrate replacement before, during, and after
exercise. Reducing insulin doses and blood sugar monitoring main-
tained. Physical activity and participation in many individual and team
sports is possible and highly recommended as part of T1D treatment
in managing diabetes. Physical activity, glycaemia control, insulin ther-
apy and carbohydrate counting represent the three cornerstones of
care. Participant's glycaemic controls were monitored for the whole
day and they were able to differentiate between glycaemic result of
previous day and general well being.
Conclusions: It was concluded that enjoyment was key to participa-
tion; participants were keen to try the game with prompting and
encouragement from team leaders and Physical activity by itself
induces health-related benefits which extended to general well- being,
controlled glycaemia.
Keywords: T1 Diams,Mauritius,T1D, Physical activity, adolescents,
Glycaemia.

[Fig 1 : Showing medical student using the Body Breaker]
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P271
Comparative use of Tresiba - qualitative and
quantitative outcomes
G. Margabanthu1

1Kettering General Hospital, Paediatrics, Rugby, United Kingdom

Introduction: Studies in adults (limited in children) have shown an
improvement in nocturnal hypoglycaemia, total daily insulin usage and
patient acceptability with the use of Degludec, with no significant dif-
ference in metabolic control.
Confident use of Degludec is now gaining momentum in the pediatric
population. It offers the advantage of 42 hr half life, a better
pharmaco-dynamic profile and neutral pH.
Objective: We evaluated the use of Degludec for children with type
1 diabetes mellitus comparing clinical outcomes with that of Glargine.
Methodology: Retrospective analysis was performed on prospec-
tively collected data from electronic data bases between Jan 2017
and 2018 in children under 19 years on a basal bolus regime. Exclu-
sion criteria: children on pumps or other types of insulin regimes. Out-
comes including hypoglycemic episodes, HbA1C levels, blood glucose
variability, fasting blood sugar target, BP, BMI, admissions and accep-
tance to the insulin were analyzed.
Results: 127 children (0-19 years) were analyzed. Blood glucose vari-
ability was similar between both groups with a standard deviation of
5.2. There was a difference of 2 mmol in the morning blood sugar
between the Degludec and Glargine group with no difference in meta-
bolic control. There was a team bias of a selected group of poor con-
trol and new starts within the Degludec group. Diabetes related

admissions reduced with more acceptance to insulin in the Degludec
group.
Conclusion: The study reinforces the confidence and ease with the
use of Degludec as basal insulin in pediatrics. Degludec is more effec-
tive in targeting a lower blood glucose level in the morning with
reduction in DKA admissions with poorly compliant patients. Patient
acceptability around associated pain and flexibility was a huge advan-
tage with our patients and families.

[Degludec and Glargine group differences]
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Disturbed conscious level in a child with DKA,
cerebral edema or cerebral venous thrombosis
R. Thabet1, N. Yousef Salah El Din1

1Ain Shams University, Faculty of Medicine, Pediatrics, Cairo, Egypt

A previously healthy 13 years old female presented to ER by disturbed
conscious level, history of vomiting and abdominal pain. RBG was
high, acetone in urine 2+ and ABG showing metabolic acidosis. She
was diagnosed as DKA and started protocol for management accord-
ing to ISPAD guidelines. Her conscious level didn't improve (GCS 4),
fundus and MRI brain were normal. CRP was 260, 1st hour ESR was
120 and D-dimers were positive. She started antibiotics and antiviral
treatment as DKA complicated with encephalitis. The patient gradu-
ally improved (GCS 12) then she developed hematemesis, abdominal
tenderness and rigidity. PAUS showed moderate turbid ascites, serum
amylase and lipase were elevated and she was diagnosed as acute
pancreatitis. Two days later the patient developed ARDS, carditis and
the conscious level deteriorated (GCS 4). She was ventilated and IV
fluids were decreased to 3L/m2. Her conscious level improved (GCS
13) and was extubated but was blind. The patient was shifted to SC
insulin and SMBG was controlled. MRI &V brain showed bilateral sig-
moid sinus thrombosis with bilateral occipital hemorrhagic infarction
and high parietal deep white matter edema. Fundus showed bilateral
papilledema. CSF pressure was high so cerebral dehydrating measures
were started with improvement of vision. Therapeutic dose enoxa-
parin was started for 6 months. Screening for autoantibodies (ANA
Anti DNA) and C 3and C4 levels were normal. Thrombophilia screen-
ing (protein c & s and antithrombin levels) were normal except for
MTHF A1298C which was homozygous mutation. The patient recov-
ered well and clinical examination four weeks later revealed complete
recovery of vision.
Conclusion: Neurological deterioration during an episode of DKA is
usually caused by cerebral edema however other causes must be
sought. When a patient with DKA develops neurological signs and
symptoms, the possibility of CVST must be excluded. Proper fluid bal-
ance is mandatory in DKA to avoid cerebral edema and CVST.

P273
Severe lead toxicity due to ayurvedic medicine in a
child with type 1 diabetes
K. Roy1, R. Sharma1, V. Jain1

1All India Institute of Medical Sciences, Pediatrics, New Delhi, India

Introduction: In India, parents of children with newly diagnosed type
1 diabetes often consult alternative medical practitioners. It is impor-
tant to proactively tell all parents at diagnosis not to do so, as it can
lead to fatal consequences
Objective: We are presenting a case of acute severe lead toxicity in a
child with type 1 diabetes.
Methods: Case, an 11 y old boy diagnosed with type 1 diabetes
6 months ago presented to us with complaints of abdominal pain, con-
stipation, pallor and irritability for few days. There was recent history
of diabetic ketoacidosis managed outside, and one episode of afebrile
convulsion. The parents were educated professionals, but had con-
sulted a highly revered traditional healer soon after diagnosis, who
gave them bhasma (oral powder), bark of a tree and tablets to be given
daily to the child, with the assurance that he will be cured. He did not
charge any money for the 'medicines', which were given as unlabeled
loose sachets. As the child's insulin requirement decreased a few
weeks after diagnosis as part of honeymoon phase, the parents attrib-
uted it to the effect of the bhasma and stopped insulin as well as sugar
monitoring.

The child had pallor, Burtonian line along gum (Figure 1a), and lead line
at metaphyses (Figure 1b).

[Fig 1a: Burtonian line along gum, Fig 1b: 'Lead line' at metaphyses of
radius and ulna]

Results: Initial blood lead level (BLL) was 172 μg/dl (lethal range),
which fell to 110 μg/dl within a week of stopping ayurvedic drugs.
Oral chelation with dimercaptosuccinic acid led to clinical improve-
ment, and BLL decreased to 44 μg/dl. Analysis of bhasma showed lead
content to be extremely high (>100,000 mcg/g).
Conclusions: It is important to know that many ayurvedic bhasmas,
including those considered as anti-diabetic agents, contain high levels
of heavy metals. It is essential to educate parents about the transient
honeymoon phase that is seen in many children, which should not be
confused with cure.

P274
Diabetic ketoacidosis in sub-Saharan Africa: what
about children and adolescents at a referral hospital
in Yaounde, Cameroon?
R.C. Mbono Betoko1, S. Sap Ngo Um2, S. Tatah2, H.D. Mbassi Awa2,
P.O. Koki Ndombo2

1Regional Hospital of Edea, Pediatrics, Edea, Cameroon, 2University of
Yaounde I, Faculty of Medecine and Biomedical Sciences, Pediatrics,
Yaounde, Cameroon

Introduction: Diabetic ketoacidosis is a life-threatening complication
of Type 1 Diabetes mellitus, causing majority of diabetes-related mor-
tality and morbidity in children and adolescents.
Objectives: To investigate the characteristics and outcome of dia-
betic ketoacidosis (DKA) in children and adolescents with type 1 diabe-
tes mellitus (T1DM) in a referral hospital of Yaounde (Cameroon).
Methods: A retrospective study involving files of children with DKA
at the Mother and Child Center/Chantal Biya Foundation from
January 2013 to October 2017. Variables included demographic data
(age, sex, history of T1DM), clinical presentation (presenting com-
plaint, examination findings), laboratory results (glycaemia, urine
ketones and glucose) and the outcome. Results were presented as
means � standard deviation and percentages.
Results: Among the 17 files collected, 7 were females and 10 males
(sex ratio 0.7). Mean age was 11.36 � 3.37 years (range 6 - 16 years).
T1DM was newly diagnosed in 11 cases (64.7%). Mean duration of
hospitalization was 9.5 � 3.5 days. Comorbidities were found in three
patients (17.6%). Death occurred in 3 patients (17.6%), caused by a
comorbidity in 2 of the cases.
Conclusion: DKA was most prevalent in males and newly diagnosed
cases of T1DM. Death was often caused by a comorbidity. Hence
early diagnosis and appropriate treatment will be beneficial to preven-
tion of DKA and negative outcomes.
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Frequency of diabetic ketoacidosis at type
1 diabetes (T1D) onset in children under the age of
15 - experience of one center in the period between
1995 and 2015
G. Stipancic1,2, M. Pozgaj Sepec2, L. La Grasta Sabolic2, V. Vrdoljak2,
I. Samija1,3

1University of Zagreb, School of Dental Medicine, Zagreb, Croatia, 2Sestre
Milosrdnice Clinical Hospital Center, University Department of Pediatrics,
Zagreb, Croatia, 3Sestre Milosrdnice Clinical Hospital Center, Department
of Oncology and Nuclear Medicine, Zagreb, Croatia

Objective: Rapid progression of T1D or negligence of the first symp-
toms will cause complex metabolic decompensation and development
of diabetic ketoacidosis (DKA). The aim of this study was to determine
the frequency of DKA at T1D onset in our center in children under
the age of 15 years over a period of 21 years.
Subjects and Methods: The study included patients younger than
15 years in whom T1D was diagnosed between January 1st 1995 and
December 31th 2015. Data regarding symptoms and signs at the
beginning of the disease and laboratory findings were collected retro-
spectively from patients´ medical history. DKA was defined in two
ways: 1. pH < 7.3 or 2. pH < 7.3 and / or bicarbonate level <
15 mmol/l.
Results: during the observed period 426 children under the age of
15 years (227 girls, 53.3%) were hospitalized due to new onset T1D.
Polydipsia (90.4%), polyuria (89.7%), and weight loss (70.4%) were the
most common symptoms present at the time of disease onset.
Enuresis was recorded in 8.5% of patients and 43.9% had nicturia. In
20.3% of children, an infectious disease preceded or was present at
the time of T1D detection. A total of 31.5% (134) patients had DKA
at beginning of the disease when defined at pH < 7.3. According to
the definition of DKA at pH < 7.3 and / or bicarbonate < 15 mmol/L
DKA was present in 41.5% (177) patients. During the observed period
there was no significant change in the DKA frequency in children
under the age 15 years, but in children > 10 years there was a signifi-
cant trend of DKA frequency increase (p 0.009).
Conclusion: The frequency of DKA in children under 15 years at dis-
ease onset is high, 31.5%, and does not change in the observed
period. One must extract children older than 10 years in which the
frequency of DKA is increasing. Therefore, it is necessary to further

emphasize the need for early identification of the basic symptoms of
T1D in order to avoid a life threatening condition - DKA.
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Diabetic neuropathy: an early presentation
P. Nagaraj1, P. Raghupathy1, H.N. Vani1

1IGICH, Pediatric Endocrinology, Bengalooru, India

Introduction: Diabetic neuropathy represents a major complication of
type 1 diabetes mellitus (T1DM) but there is considerable uncertainty
as to its incidence, prevalence, diagnosis and prognosis in pediatric
population. We describe a case of a 12 year old girl who presented to
us with early onset diabetic motor neuropathy.
Case details: 12 yr old girl was admitted with 2nd episode of diabetic
ketoacidosis (HbA1c- 13%) on split mix insulin regime(regular + iso-
phane), 6 months from the time of diagnosis of type1 diabetes melli-
tus (HbA1c- 16.6%), had cerebral edema requiring mechanical
ventilation for 48hrs. She developed weakness of all 4 limbs, lower
limbs more than upper limbs with bilateral foot drop. Serum vitamin
B12 (>500pg/ml) and peripheral blood smear were normal. Nerve con-
duction study revealed demyelinating motor neuropathy of both
lower limbs. A diagnosis of diabetic neuropathy was made and she
was started on amitriptyline and vitamin B12. The weakness has not
improved nor progressed over the past 2 months.
Discussion: Type 1 diabetes mellitus is a chronic immune-mediated
disease. Diabetic peripheral neuropathy is an important microvascular
complication of T1DM, the most important risk factor being poor gly-
cemic control. Diabetic neuropathy is classified as sensory, motor and
autonomic neuropathy. A combination of other factors includes high
blood pressure and vitamin B deficiency. High blood sugar can injure
nerve fibers throughout the body, but diabetic neuropathy often dam-
ages nerves in the legs and feet, commonly peroneal nerve, which can
lead to pain, numbness and muscle wasting and foot drop. The recom-
mendation for screening of neuropathy in children with type 1 DM is
past puberty and/or in children who had had diabetes for at least five
years.
Our case reiterates the fact that improving glucose control rapidly
reverses slowing of nerve conduction in diabetes and early screening
for neuropathy.
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