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Neonatal Diabetes: A Case Series
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Background: Neonatal diabetes mellitusis a rare disorder with an incidence of 1 in 2,60,000
live births. Methods: Retrospective analysis of clinical and genetic profile of children
admitted with neonatal diabetes mellitus in a tertiary-care hospital in Chennai, India over 11
years. Results: Ten children were diagnosed with neonatal diabetes of whom 9 had
permanent neonatal diabetes mellitus. The age range at onset was from 3 days- 5 months.
Of the 9 children, KCNJ11 gene mutation was positive in one, and ABCC 8 and INS gene
mutation in two children each. Children with KCNJ11 and ABCC 8 gene mutations were
switched over to oral sulfonyl urea therapy. Conclusion: Few genotypes causing NDM can
be managed effectively with oral sulfonyl ureas.
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onogenic diabetes results from the

inheritance of amutation or mutationsin a

single gene [1], and accounts for 1-5% of

all childhood diabetes [2]. Neonata
diabetes mellitus (NDM) and maturity-onset diabetes of
theyoung (MODY) arethetwo main forms of monogenic
diabetes. NDM first occurs in newborns and young
infants;, MODY usualy first occurs in children or
adolescents but may be mild and not detected until
adulthood. Most patients with monogenic diabetes are
incorrectly diagnosed as either type 1 or type 2 diabetes.
Identifying this entity correctly not only helpsto initiate
appropriate treatment but also helps us to explain the
other associated clinical features and offer genetic
counseling to the family for subsequent pregnancies[3].
An earlier study from Chennai [4] had reported 28
children with neonatal diabetes (0.05%) and 12 children
with diabetesonset between 6 monthsto 1 year of age out
of 506 diabetic children registeredin their institute. The
common gene mutations reported in their series were
ABCC8 followed with EIF2AK3 and KCNJ11. We
describe the clinical features and follow-up of children
with neonatal diabetes from an urban children’s hospital
inChennal, India.

METHODS

A retrospective analysis of case records of children
admitted with neonatal diabetes mellitus in the
Department of Pediatrics and Endocrinology of Kanchi
Kamakoti CHILDSTrust hospital, Chennai from January
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2004 to December 2014 were analyzed. The study was
approved by theinstitutional review board. A diagnosi s of
neonatal diabetes mellituswas established ininfantswho
had their onset of diabeteswithin thefirst 6 monthsof life
and presented with features of polyuria, polydipsia,
weight loss, DKA and had their fasting blood sugar >126
mg/dL with HbA1C >6.5%. The case records of infants
with neonatal diabetes mellitus were analyzed for birth
weight, the age at onset of symptoms, the clinical
features, laboratory investigations (FBS, HbA1C values),
Genetic mutation testing results, treatment and follow-up
details. We collected 3 mL of whole blood in EDTA tube
from the proband and their parents, and sent it to Royal
Devon and Exeter NHS Foundation Trust laboratory,
Exeter, UK for genetic analysis. Molecular genetic
testing included gene sequencing by PCR technique. All
infants were treated with subcutaneous insulin at 05 -0.8
U/kg/day and werefollowed up.

REsuLTS

During the study period, a total of 137 children were
diagnosed as Type 1 diabetes mellitus as per WHO
diagnostic criteria and 10 (5 boys) were diagnosed as
neonatal diabetes mellitus. The age range at onset was
from 3 daysto 160 days. Six children wereborn to parents
with consanguineous marriage and none had history of
diabetesintheir first degreerelatives. All wereborn at term
and six were born with a birth weight <2.5 kg. Diabetic
ketoacidosis was the mode of presentation in 3 (30%)
children (INS,EIF2AK3 and NEUROD1 gene). Glutamic
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acid decarboxylase and idet cell autoantibodies were
negative in al children. The mean blood sugar was 499
mg/dL . Of the 10 children, onechild had transient neonatal
diabetes mellitus and nine had permanent neonata
diabetes mellitus. The child with transient neonata
diabetes presented with hyperglycemia on D3 of life,
required insulin for 5 months, and mutation analysis
revealed complete loss of methylation on chromosome 6
g24. Sheisoff insulinand at her 16 month follow-up, sheis
growing well. Of the nine children with permanent
neonatal diabetes mellitus, KCNJ11 gene mutation was
positive in 1, ABCC 8 gene and INS gene mutation in 2
each, PDX1 genemutationin 1, NEURO D1 mutationin 1,
EIF2AK3 mutationin 1 and SLC19A2 genemutationin 1
child. Children with KCNJ11 gene mutation and ABCC 8
gene mutation were treated with oral sulfonyl urea and
others were treated with Insulin. On follow up, the child
with Wolcott Rallison Syndrome died and other patients
aregrowing well without problems. Thedetailsare shown
inTablel.

DiscussioN

Nine children were diagnosed with permanent NDM in
the present series. Heterozygous activating mutations in
the KCNJ11 gene, that encodesthe KATP channel subunit
Kir6.2, accountsfor 47% of permanent NDM [5,6] and a
few cases of treatment NDM [7,8]. Similarly mutationsin
ABCCS8 genewhich encodesthe SUR1 regulatory subunit
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of the AT P-sensitive potassium channelsin beta cellscan
cause both permanent and transient neonatal diabetes. In
clinical practice it is difficult to differentiate between
patients with  KCN Jllor ABCC8 mutations and oral
sulfonyl urea becomes the treatment of choice for
diabetes resulting from both these mutations [9,10]. Our
patients were switched on treatment frominsulin to oral
glibenclamide (0.5 mg/kg/day) once the genetic
diagnosis was established, and on follow up their
glycemic control wasgood.

The present study describes the clinical and genetic
profile of children with neonatal diabetes mellitus. Asthe
molecular genetic testing is expensive, we suggest an
algorithm to approach a child with neonatal diabetes for
ordering genetic testing in resource limited setting like
ours (Fig. 1). Molecular genetic testing has a big impact
on management of NDM as switching over to ora
sulfonyl ureaisrequired in children with KCNJ11/ABCC
8 gene mutation. Complete history, thorough clinical
examination with a high suspicion and correlation with
physical findings may help us to guide further the
genotypework up of neonatal diabetesmellitus.
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Neonatal diabetesmellitus

l
J 1
No associated clinical features Associated clinical features
! l
Do KCNJ11/ABCC 8 mutation Wolcott Rallison syndrome (EIF2AK3 gene)
J Thiamine responsive megal oblastic anemia (SLC19A2 gene)
Negative- but Transient NDM Wolfram syndrome (WFSL gene)
l
ZAC/HYMAL gene mutation 1
1 — ) Negative but Permanent NDM
" Positive; treat with sulfonyl
Positive urea |
1 USG abdomen to look at pancreas

Spontaneous resol ution
by 12 weeks; closefollow
up of these patients
l

Relapse; Treat accordingly

N
|} l
Normal Abnormal
J 1
INSgenemutation PDX/IPF, PTF1A,
GATA6 mutations

FiG. 1 Proposed algorithmfor ordering genetic mutation testing in patientswith neonatal diabetes (NDM).
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WHAT THIS STuDY ADDS?

The present study reports the molecular genetics of nine children with permanent neonatal diabetes mellitus.
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