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Maturity-onset diabetes of the young (MODY) is a genetically 

heterogeneous group of monogenic endocrine disorders characterized 

by autosomal dominant inheritance and pancreatic β-cell dysfunction. 

Currently, 14 MODY subtypes have been identified, with differences in 

incidence, clinical features, diabetes severity and related complications, 

and treatment response. This type of diabetes is mostly misdiagnosed as 

either type 1 or type 2 diabetes mellitus because it is difficult to 

differentiate between these forms of diabetes due to clinical similarities, 

the high cost of genetic testing, and lack of awareness. The correct 

diagnosis for individuals with MODY is of utmost importance, as the 

applied treatment depends on the gene mutation or is subtype-specific. 

Sulphonylureas, specifically Gliclazide, has emerged as the drug of 

choice for MODY patients. This review will discuss the importance of 

screening in MODY patients and its management and the status of 

MODY patients in India. 
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INTRODUCTION 

The most commonly recognized 

diabetes mellitus includes type 1 diabetes, an 

autoimmune disorder, and type 2 diabetes, a 

polygenic disorder influenced by genetics and 

environment. However, now, it is understood 

that more than just two forms of diabetes exist, 

although hybrid forms occur much less 

frequently.1 

As per the new classification system based 

upon dysfunctional β-cells, diabetes can be 

classified into the following types2-  

• Type 1 diabetes  

• Type 2 diabetes  
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• Hybrid forms 

• Hyperglycaemia during pregnancy  

• Unclassified diabetes 

• Other specific types include 

monogenic diabetes 

The monogenic diabetes subclass can be 

further sub-divided into the following 

subtypes- 

• Monogenic defects in insulin action  

• Other genetic syndromes associated 

with diabetes 

• Monogenic defects of β-cell function- 

Clinical manifestation of monogenic 

defects in β-cell function include 

maturity-onset diabetes of the young 

(MODY). 

Maturity-onset diabetes of the young 

(MODY) and its screening 

MODY is a monogenic type of 

diabetes resultant from single-gene mutations. 

It is characterized by mild hyperglycemia, 

autosomal dominant inheritance, early onset of 

diabetes (<25 years), insulin resistance, and 

preservation of endogenous insulin secretion.3 

The genes involved are crucial for the 

development, functioning, and regulation of β 

cells. They can cause glucose sensing and 

insulin secretion disorders. Fourteen MODY 

subtypes have been identified thus far, each 

characterized by a distinct gene mutation.3 

MODY is often misdiagnosed by type 1 or 

type 2 diabetes; however, MODY can be 

distinguished from other types of diabetes 

based on the age at which the disease first 

manifested. Apart from age, other clinical 

distinguishing features that differ from type 1 

diabetes patients include C-peptide 

concentration, hs-CRP, lipid levels and 

polyuria. It is currently suggested that genetic 

tests for MODY be performed when paediatric 

diabetes is diagnosed, together with modest 

hyperglycemia and absence of all four islet 

autoantibodies (antibodies against GAD, 

insulinoma antigen-2, zinc transporter and 

insulin)2. The standard approach for diagnosis 

of MODY includes the sequential screening of 

the first three common MODY genes, which 

include hepatocyte nuclear factor 1α 

(HNF1A), hepatocyte nuclear factor 4α 

(HNF4A) and Glucokinase (GCK).4 The 

diagnosis of MODY has significant 

implications for diabetes management. The 

principal pathogenic defect in MODY is 

impaired insulin secretion, so (unlike patients 

with type 1 diabetes) 99% of patients with 

MODY will not have islet cell autoantibodies, 

and most will show endogenous insulin 

secretion for some years after diagnosis. As a 

result, these patients do not require insulin 

therapy.5 Thus, in patients with GCK-MODY 

(a subtype of MODY), the glucose-lowering 

therapies are ineffective due to a higher basal 

glucose level.6 On the other hand, patients 

with HNF1A- or HNF4A-MODY (a subtype 

of MODY) are highly responsive to low-dose 

sulfonylureas due to the increased pancreatic 

insulin secretion.7  

A UK population study highlighted the 

importance of the correct diagnosis of MODY. 

Following genetic diagnosis for MODY, 

patients with GCK-MODY, who were 

inappropriately treated at the time of 

diagnosis, could stop this treatment without 

any effect on HbA1c levels. However, only 

58% of HNF1A/HNF4A-MODY patients, who 

were also treated inappropriately in the past, 

could change the treatment to sulfonylurea/diet 

alone.8 Thus, screening of MODY and 

subsequent selection of treatment modality is 

critical for the management of MODY 

patients. 

Treatment with Sulphonylureas in MODY 

patient 

The finding of the UK nationwide 

prospective study of treatment change in 

MODY suggests that in individuals with 

HNF1A/HNF4A-MODY with a longer 

duration of diabetes (>11 years) at the time of 

genetic test, rather than ceasing current 

treatment, a sulfonylurea should be added to 

existing therapy, particularly in those who are 

overweight or obese and have a high HbA1c.
8 
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Studies have suggested that MODY 

caused by HFN mutations, i.e., 

HNF1A/HNF4A (MODY1, MODY3 and 

MODY5), responds exceptionally well to 

sulfonylureas. Thus, suggesting the use of 

sulphonylureas as a first-line treatment before 

metformin in patients with MODY because 

these patients do not have insulin resistance; 

metformin, as an insulin sensitizer, is better 

suited for patients with type 2 diabetes. 

Because of this, a crossover trial of Gliclazide 

and Metformin in 36 patients, either with 

diabetes caused by HNF-1alpha mutations or 

type 2 diabetes who were matched for body-

mass index and fasting plasma glucose, was 

carried out. Participants were randomized to 

metformin or Gliclazide for 6 weeks and then 

crossed over to the alternative treatment 

following a 1-week washout period between 

treatments. Patients with HNF-1alpha diabetes 

had a 5.2-fold greater response to Gliclazide 

than metformin (fasting plasma glucose 

reduction 4.7 vs 0.9 mmol/L, p=0.0007). Thus, 

Gliclazide was significantly more effective in 

lowering fasting plasma glucose in patients 

with MODY3 than in patients with T2DM. In 

contrast, metformin was slightly (but not 

significantly better) in the T2DM than in the 

MODY3 group. Additionally, Gliclazide 

increased β-cell function by 55% in patients 

with T2DM; the increase was 310% in patients 

with MODY3.5,9 

These findings demonstrated that the 

cause of hyperglycaemia changes the response 

to hypoglycaemic drugs; HNF-1α diabetes has 

marked sulphonylurea sensitivity. This 

pharmacogenetic effect is consistent with 

models of HNF-1α deficiency, which show 

that the β-cell defect is upstream of the 

sulphonylurea receptor. Thus, the genetic basis 

of hyperglycaemia has critical implications for 

patient management.9 

Treatment of MODY in Indian population  

Indian population shows a marked 

difference in the type 2 diabetes profile 

compared to the global profile. The Indian 

population profile differs from that in Western 

populations, with respect to the tendency to 

develop insulin resistance at a younger age, 

lower body mass index, and a high prevalence 

of several high-risk genetic polymorphisms.10 

Similarly, the MODY patient profile is 

expected to differ vastly from the western 

population.11 Genomic data from South India 

reported that MODY3 was the most prominent 

subtype (as it is elsewhere), followed by 

MODY12, which is associated with a mutation 

in ABCC8. MODY12 is rarely found in 

European populations.12  

This study highlighted the difference in 

the genetic profile of MODY patients in India 

and the need to undertake a nationwide study 

to identify the genetic profile of MODY 

patients in India. This is highly critical as the 

MODY subtype can impact treatment modality 

selection which will determine the 

management of diabetes in MODY patients in 

India. 

In view of these urgent clinical 

implications, a Pan-India MODY study has 

been undertaken between November 2019 and 

October 2021. There are two parts to this 

study. The first part aimed to carry out the 

comprehensive genetic screening of Indian 

MODY patients. This will help to identify the 

prevalent subtypes in Indian MODY patients. 

Further, the study investigates the feasibility, 

reliability and efficacy of genetic testing on 

salivary samples. Collecting salivary samples 

than blood, especially in children, is far more 

convenient and has far-reaching implications.  

The second part of the study aimed to 

evaluate the clinical efficacy (primary 

objective) and safety (secondary objective) of 

Gliclazide MR 60 mg in MODY1, MODY3 or 

MODY12 patients.5 The results of this study 

will help to establish the treatment modality of 

MODY patients in India. The Pan-India 

MODY study is expected to provide important 

information about the prevalence of MODY 

and the effect of treatment with Gliclazide MR 

60 mg in patients with MODY. This study is 
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expected to delineate the prevalence of 

MODY in India. It could contribute to the 

development of a standardized salivary 

diagnosis test. It will also provide new 

valuable data on the efficacy and safety of 

gliclazide MR in specific MODY subtypes. 

CONCLUSION 

MODY is an early-onset, autosomal 

dominant form of non-insulin-dependent 

diabetes. There are around 14 subtypes of 

MODY, classified on a genetic basis. It has 

been seen that different genetic subtype of the 

MODY can exhibit varied sensitivity towards 

the treatment modality selected. Thus, the 

genetic diagnosis of MODY is exceptionally 

critical and can transform patient management. 

Studies show that MODY patients exhibit a 

highly sensitive response to the 

sulphonylureas, specifically, Gliclazide. 

Therefore, Gliclazide has been suggested to be 

taken as the first-line treatment in certain types 

of MODY patients, as they do not respond to 

metformin treatment. 

Further, unlike the western population, 

the genetic profile of the Indian population 

differs significantly. The PAN India MODY 

study results are expected to provide the 

genetic profile of the Indian MODY patients 

and the efficacy and safety of Gliclazide in 

Indian MODY patients. Increasing awareness 

about MODY is essential for timely and 

optimal management of the disease, 

preventing complications in patients affected 

and early diagnosis in their asymptomatic 

family members. 
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