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Abstract 

MODY( Maturity onset diabetes of young) is a rare monogenic type of diabetes and which comprises 1-5 % of all diabetes cases [1]. It is often 
misdiagnosed as either type 1 or type 2 diabetes mellitus in children and adolescents due to common clinical signs and symptoms. With the 
availability of genetic testing, an increasing number of cases of MODY are being reported. We are reporting a case of 15 years old male child who 
presented with hyperglycemia without metabolic acidosis. He started on standard insulin regimen in view of suspected type1 diabetes. Later he 
was detected with NEUROD1 mutation, which is associated with MODY6, and the child was put on oral hypoglycemic drug, Metformin. At present 
the child is not on medication and is euglycemic. NEUROD1 is one of the least reported mutations in MODY6, only 5-6 cases are reported from 
India, and we report the youngest case. 
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Introduction

MODY: Is a rare monogenic type of diabetes involving single 
gene mutations which comprises 1-5 % of all diabetes cases [1,2]. 
It can be inherited as autosomal dominant, autosomal recessive 
or de novo, and based on gene involved MODY is classified into 
11 subtypes. Mutation in NEUROD1 is the least reported form of 
MODY (2).

Neurogenic differentiation 1 (NEUROD1) is a transcription 
factor necessary for the development of pancreatic islets and 
insulin secretion [5]. NEUROD1 heterodimerizes with basic 
helix–loop–helix factor E47 to form a complex named insulin 
enhancer factor 1 which acts as a transcription factor of insulin 
gene [6]. NEUROD1 inactivation in HESCs severely impaired 
their differentiation from pancreatic progenitors into insulin 
expressing cells [7]. 

MODY6 usually presents before 25 years of age with 
hyperglycemia while ketoacidosis is rare. Other associations in  
 

 
NEUROD1 gene mutation reported are abnormality of cerebellar 
function, mental disability, hippocampal hypoplasia, hearing loss 
and epilepsy [8]. We report the youngest case of MODY6 reported 
from India maintaining normal blood glucose levels without any 
medication which is an unusual presentation with monogenic 
diabetes.

Case Presentation

15yrs old male child was referred to the hospital with 
history of polyuria and polydipsia for 1 week and glycosuria. On 
examination acanthosis nigricans was present, his weight was 
60.9kg, height 168cms and BMI 28.34kg/m2. On investigating his 
random blood glucose level was 470mg/dl, HbA1C 12.4%, fasting 
blood glucose level 307mg/dl and postprandial glucose level 
was 483mg/dl, blood gas study was normal. Child’s GAD65 was 
negative, C peptide- 3.43 ng/ml , TSH- 1.33  micro IU /ml were 
negative (Table 1).

 His father and grandmother also have type 2 diabetes, 
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diagnosed at the age of 35 years and 40 years respectively. Both are 
on oral hypoglycemic therapy and maintain normal blood glucose 
levels. Child was started on basal bolus regimen with insulin 
Degludec and insulin Lispro. His blood glucose level normalized 
within 2-3 weeks of starting on basal bolus regimen. He started 
having postprandial hypoglycemia therefore bolus insulin was 
stopped. Insulin requirement declined rapidly, so insulin was 
stopped and switched to oral hypoglycemic agent (Metformin). 
Genetic study was also sent. 6 months later metformin tapered 

gradually and stopped because of persistent low postprandial 
glucose level levels. Genetic sequencing reported a heterozygous 
missense mutation in exon 2 of NEUROD1 gene with autosomal 
dominant inheritance. He had no other clinical features associated 
with NEUROD1 gene mutation. On regular follow up his cardiac 
evaluation and neurological examination remained normal, and 
he is maintaining normal blood glucose level with HbA1C value of 
5.6%. Liver function test, renal function test and C-peptide were 
normal. 

Table 1: Patient’s clinical and biochemical parameters.

Parameters September 2021 September 2022 May 2023

Weight 60.9 kg 75 kg 85 kg

BMI 28.34 kg/m2 28.4 kg/m2 27.1 kg/m2

HbA1C 12.4% 6% 5.6%

Fasting Blood glucose 307 mg/dl 78 mg/dl 77 mg/dl

C peptide 3.43ng/ml 3.3 ng/ml 3.4 ng/ml

Creatinine 0.65 mg/dl 0.5 mg/dl 0.67 mg/dl

SGOT 21 U/L 19.7 U/L 23 U/L

SGPT 23 U/L 13.5 U/L 27 U/L

Discussion 
MODY: Is monogenic diabetes which is inherited in families 

and the common presentation is hyperglycemia which may or 
may not be associated with diabetic ketoacidosis. Based on the 
underlying mutation it is classified into 11 subtypes. The first 
to report association between NEUROD1 mutation and type 2 

diabetes was done by Malecki et al. [3]. In 1999. With the advent 
of newer technologies in genetic testing, reporting of MODY6 has 
increased worldwide [9-14] (Table 2).
Table 2: MODY [6] cases reported worldwide.

Study Country 
of study

Year 
of 

study
Study Population

Age at Diag-
nosis BMI HbA1c Mutation Complica-

tion Treatment
(year)

Malecki [3]. USA 1999

94 families

40-59 - - - - -(avg. 12 individual in 
each family)

Gonsorcikova 
L et al. [9].

czech 
Republic 2007 30 proband -20 34 - -

Nephropathy, 
neuropathy, on insulin
retinopathy

Limei Lie 
et al.
[13].

china 2007

85- Early onset diabetes

proband -27 - - - - -95- Late onset diabetes

87- Unrelated nondia-
betic

Chapla A 
et al.
[3].

India 2014 80

28 22.8 c.723 C>G - Glimpride

24 39.7 c.723 C>G -
Metformin 
and Glim-

pride

30 19.3 c.175 G>C - Glimpride

30 27.5 c.-162G>A 
5’UTR -

Metformin 
and Glip-

izide
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Zhu Ming 
qiang et al.

[14].
China 2019 42 6.2 - -

p. W151R
- -

c.451T>C

Gabriella et 
al. [10].

Latin 
America 2019 25 33 28.9 7.50% p. 

Phe256Leufs*2 Hypertension
Glimepiride 

and met-
formin

Lucia et al. 
[11]. Italy 2021 1 48 21.7 8.60% p. Met114Leu 

c.304A>C
Cardiomyop-

athy

Basal 
insulin

Gliclazide

Metformin

Our case/
study India 2023 1 15 28.3 12.4 p. His241Gln 

c.723c>G
No complica-

tion

Metformin 
stopped 
since 4 
months

Majority of reported cases of MODY6 were diagnosed 
between 30 - 40years of age, mostly misdiagnosed as other types 
of diabetes, we are reporting one of the youngest cases diagnosed 
with MODY6 at 15 years of age with NEUROD1, p. his241Gln c.723 
C>G heterozygous mutation. Gonosorcikova et al. [9]. reported 
nephropathy, neuropathy, and retinopathy as complications of 
MODY6. Gabriella et al. [10]. reported hypertension and one of 
recent study by Lucia et al. [11]. published a case of NEUROD1 
who developed cardiomyopathy. Our patient had no known 
associated complication of MODY6 till the most recent follow up.

Aaron C et al. [12]. from India reported 4 patients with 
NEUROD1 mutation, between the age group of 25-30 years and all 
of them were on one or more oral hypoglycemic drug treatment. 
Patients with MODY require sulfonylureas to maintain normal 
blood glucose level but our case is maintaining blood glucose level 
in normal range without any medications, which has not been 
reported previously. 

Conclusion

MODY should be suspected in Cases with Hyperglycemia; 
negative antibodies and strong family history and genetic testing 
should be undertaken in these cases as the most cases respond to 
oral medications than insulin. There are very few cases of MODY1 
cases especially with NEUROD1 mutation reported worldwide, 
and more data needs to be available to understand the course of 
the disease.
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