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Abstract

Background & Aims: Maturity-Onset Diabetes of the Young (MODY) is a group of
monogenic forms of diabetes characterized by autosomal dominant inheritance, which present
mostly with early onset of hyperglycemia, and primary defects in pancreatic beta-cell function.
Among the different subtypes of this disorder, the inactive heterozygous mutation in the
glucokinase Genene (GCK-MODY), also known as MODY type 2, is one of the most prevalent
forms. This gene encodes a key enzyme involved in glucose sensing and regulation of insulin
secretion in pancreatic beta cells. Unlike type 1 and type 2 diabetes mellitus, GCK-MODY is
typically associated with mild, stable fasting hyperglycemia and rarely progresses to severe
metabolic complications. Due to its asymptomatic presentation and subtle biochemical
abnormalities, it is often misdiagnosed as either type 1 or type 2 diabetes, potentially leading
to unnecessary pharmacological interventions.

Methods: The present study describes the clinical, biochemical, and genetic characteristics of
two pediatric cases of GCK-MODY identified within a consanguineous Iranian family. The
primary objective was to emphasize the importance of early genetic screening in children
presenting with persistent mild hyperglycemia, particularly in the presence of a positive family
history of diabetes, to prevent misdiagnosis and avoid inappropriate treatment.

Case: The first case involved a 3-year-and-2-month-old girl referred to a pediatric
endocrinology clinic for growth evaluation. Initial laboratory investigations revealed a fasting
blood glucose level of 103 mg/dL and a glycated hemoglobin (HbA1c) level of 6.3%. Notably,
the patient exhibited no classic clinical manifestations of diabetes such as polyuria, polydipsia,
or weight loss. Her medical history was largely unremarkable except for occasional
constipation and reduced appetite. She had been born at term via normal vaginal delivery with
a birth weight of 3 kilograms. She had a previously diagnosed mild ventricular septal defect
(VSD) that resolved spontaneously during follow-up.

The patient’s family history was significant for diabetes mellitus affecting multiple members,
including her father, aunt, and paternal grandfather. Additionally, the parents were first-degree
relatives (cousins), increasing the likelihood of inherited genetic disorders. Despite treatment
with metformin at a dose of 1000 mg per day, the father continued to exhibit hyperglycemia
and had an elevated body mass index (BMI). Repeated measurements of the patient’s fasting
blood glucose over subsequent months showed persistent mild elevation of fasting plasma
glucose (115 mg/dL and 122 mg/dL), while HbA 1c remained within the borderline diagnostic
range for diabetes.

As part of a comprehensive family assessment, fasting and postprandial blood glucose levels
were measured for all members using a glucometer. During this process, the patient’s 18-
month-old brother was found to have unexpectedly elevated fasting glucose levels, despite
lacking any overt symptoms of diabetes. Given his young age and abnormal biochemical
findings, he was hospitalized for further evaluation to rule out type 1 diabetes mellitus. Arterial
blood gas analysis excluded diabetic ketoacidosis, and autoantibody testing associated with
type 1 diabetes returned negative results.

Considering the possibility of monogenic diabetes, the patient was started on repaglinide, a
meglitinide class oral hypoglycemic agent. Follow-up assessments demonstrated
normalization of blood glucose levels and a reduction in HbA1c to below 5%. In addition, both
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siblings exhibited improvement in growth parameters over time. These findings prompted
further investigation through genetic testing to establish a definitive diagnosis.

ReWhole Exome Sequencing (WES) was subsequently performed for four family members,
including both affected children and their parents. The analysis identified a heterozygous
missense mutation in the glucokinase gene (NM_000162.5:c.667G>A; p.Gly223Ser) in the
father and both children, whereas the mother did not carry this variant. This specific mutation
has previously been classified as pathogenic in established genetic databases and is known to
be associated with GCK-MODY. The presence of the same mutation in multiple family
members confirmed an autosomal dominant inheritance pattern.

From a physiological standpoint, glucokinase functions as a glucose sensor within pancreatic
beta cells, playing a critical role in regulating insulin secretion in response to circulating
glucose levels. Loss-of-function mutations in the GCK gene reduce the enzyme’s catalytic
activity and impair glucose sensing. As a result, insulin secretion is triggered only at higher-
than-normal glucose concentrations, typically around 7-8 mmol/L. This shift in the glucose
threshold leads to persistent mild fasting hyperglycemia, which is the hallmark of GCK-
MODY.

Clinically, individuals with GCK-MODY generally exhibit fasting glucose levels ranging from
approximately 5.5 to 8.0 mmol/L (99-144 mg/dL) and HbA 1c values between 5.6% and 7.3%
before the age of 40. Importantly, this form of diabetes is usually non-progressive and is not
associated with significant risks of microvascular or macrovascular complications. Therefore,
pharmacological treatment is often unnecessary, and management typically focuses on dietary
monitoring and lifestyle modifications. Exceptions may arise in specific situations such as
pregnancy, obesity, or the coexistence of other metabolic conditions.

The cases described in this report highlight the diagnostic challenges associated with GCK-
MODY, particularly in young children who present with mild hyperglycemia in the absence
of classical diabetic symptoms. Without genetic testing, such patients may be mistakenly
diagnosed with type 1 or type 2 diabetes and subjected to lifelong medication or insulin
therapy. In the present family, temporary treatment with repaglinide was initiated due to
occasional glucose readings exceeding 200 mg/dL. This intervention resulted in rapid
glycemic improvement within 24 hours and a sustained reduction in HbAlc over a six-month
follow-up period. Nevertheless, consistent with existing literature, long-term pharmacotherapy
is generally not required for most patients with GCK-MODY.

It is also noteworthy that individuals with GCK-MODY may still develop type 2 diabetes in
the presence of obesity or metabolic syndrome, or type 1 diabetes in the context of autoimmune
processes. Consequently, ongoing monitoring of body weight, dietary habits, and autoimmune
markers is recommended in patients with clinical suspicion of disease progression.
Conclusion: In conclusion, GCK-MODY should be considered in pediatric patients presenting
with persistent mild fasting hyperglycemia and a positive family history of diabetes, especially
in consanguineous families. Early genetic diagnosis not only facilitates accurate classification
of the disease but also prevents unnecessary pharmacological treatment and guides appropriate
clinical management. Routine measurement of fasting and postprandial glucose levels in at-
risk family members may serve as a simple and effective preliminary screening strategy. While
pharmacological therapy is seldom required, short-term use of oral hypoglycemic agents may
be beneficial in selected cases with higher glucose levels or additional metabolic risk factors.
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