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Abstract

Maturity-Onset Diabetes of the Young (MODY) is an autosomal dominant inherited monogenic disease that emerges in youth. The
primary defect is a loss of beta-cell function, impairing insulin secretion. Its prevalence among all diabetes cases varies between 2% and
59%. The most common forms, MODY2 and MODY3, are caused by mutations in the glucokinase and hepatocyte nuclear factor 1-alpha
genes, respectively. MODY2, resulting from heterozygous inactivating mutations of the glucokinase gene, is characterized by mild fasting
hyperglycemia. It can be controlled by diet and is considered in cases of familial diabetes, impaired glucose tolerance, or gestational
diabetes. This case presents a patient diagnosed with diabetes during pregnancy, who was later found to have the heterozygous
P.MET394Thr(c.1181T>C) variation in the GCK gene mutation analysis, a finding also present in her child. Clinically recognizing MODY
cases and differentiating them from Type 1 and Type 2 diabetes is crucial in treatment selection. Primary care physicians should consider
MODY in the differential diagnosis for diabetes patients, as it can guide early diagnosis and treatment choices.
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M aturity-Onset Diabetes of the Young (MODY) in youth
is caused by autosomal dominant mutationsinasingle
gene, leading to dysfunction in beta cells.!'l Characteristics
suggesting a MODY clinical diagnosis include autosomal
dominant inheritance with a similar glycemic pattern
across at least three generations, diagnosis before the
age of 25, absence of pancreatic autoantibodies, ongoing
endogenous insulin production, and measurable C-peptide
levels in the state of hyperglycemia.[-®! These features are
atypical for Type 1 diabetes, but the early onset overlaps
with Type 1 diabetes. In Type 2 diabetics, the absence of
obesity and acanthosis nigricans, normal triglyceride
levels, normal or increased high-density lipoprotein (HDL)
cholesterol levels, and the lack of insulin resistance suggest
monogenic diabetes.!]

Definitive diagnosis of MODY requires sequencing of MODY
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genes.l”? MODY is a heterogeneous disease with different
genetic and clinical characteristics, so its true prevalence is
difficult to determine. According to studies supported by
laboratory methods and genetic analyses used for MODY
detection, its prevalence among all diabetes cases varies
between 2-5%.18-91 Currently, mutations in 14 different
genes are known to play a role in the etiopathogenesis
of MODY.I'® Among these, the Hepatocyte Nuclear
Factor 1-alpha (HNF1A) and glucokinase (GCK) genes
are the most well-known, observed in approximately 52-
65% and 15-32% of MODY patients, respectively.['1-13]
Glucokinase enzyme mutations leading to MODY are
characterized by asymptomatic, mild, and non-progressive
fasting hyperglycemia and generally do not require
pharmacological treatment.

In contrast, mutations in HNF1A and HNF4A in other MODY
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subtypes are associated with progressive insulin secretion
disorders, hyperglycemia, and vascular complications
due to this glycemic state.*'4! Glucokinase, one of the
enzyme isoforms that catalyzes the phosphorylation of
glucose to glucose-6-phosphate, is the first step in glucose
metabolism. A moderate diabetic phenotype is associated
with impaired glucose sensitivity in beta cells. Moderate
elevation in fasting glucose levels is present in early
childhood and typically remains stable for the rest of life. The
age of diagnosis varies depending on when blood glucose
measurement is first performed. Differentiating MODY2
from Type 1 and Type 2 diabetes is essential in treatment
selection. MODY3, caused by mutations in the Hepatocyte
Nuclear Factor 1-alpha (HNF-1A) genes, is a more severe
form of diabetes than GCK-MODY. It is characterized by
reduced expression of SGLT2 in the proximal tubules and
renal tubular dysfunction resulting in renal glucosuria. It
is sensitive to low doses of sulfonylureas. In cases where
diabetes onset occurs later, insulin treatment is highly
needed. Micro and macrovascular complications can
appear similarly to TIDM and T2DM. The frequency and
mortality of cardiovascular disease have increased.['%]

Case Report

A 39-year-old female patient with no known chronic diseases
other than a diagnosis of diabetes presented during her first
pregnancy (2009) at 26 years of age. In the 27t week of her
pregnancy, she was diagnosed with gestational diabetes
based on Oral Glucose Tolerance Test (OGTT) results and
started on insulin therapy. Post-pregnancy, she was treated
with oral antidiabetics for aType 2 diabetes diagnosis. During
her second pregnancy (2012), she was again managed with
insulin therapy. Her family history revealed that her mother
also had diabetes, controlled with oral antidiabetics. Since
2014, the patient has been monitored in a Family Medicine
clinic, with fasting blood sugar levels between 117-134
mg/dL, glycosylated hemoglobin (HbA1c) levels of 5.8-
6.2%, C-peptide levels of 1.18-1.24, HDL cholesterol levels
of 48-61 mg/dL, LDL cholesterol levels of 56-75.6 mg/dL,
and triglyceride levels of 35-52 mg/dL. Her postprandial
plasma glucose levels never exceeded 200 mg/dL. Physical
examination revealed a weight of 55 kg, height of 166
cm, and a Body Mass Index (BMI) of 20 kg/m> Her waist
circumference was 78 cm, and her blood pressure measured
in the clinic was 110/75 mmHg. Her medications included
Metformin 2x1000mg. No micro or macro complications
of diabetes were found upon examination and testing.
Considering parameters such as high fasting blood sugar
levels, low postprandial plasma glucose levels, regular insulin

and C-peptide levels, and the absence of overweight or
obesity, a preliminary diagnosis of Maturity-Onset Diabetes
of the Young (MODY) was considered, and genetic testing
was requested. The genetic test identified that she carries
the heterozygous p.Met394Thr(c.1181T>C) variation in the
analyzed GCK gene.

In 2012, her male child, born weighing 2920 grams at 38
weeks of gestation, started to exhibit excessive drinking
and frequent urination at the age of 9 (2021). Due to these
symptomes, his family took him to a pediatric endocrinology
and metabolism clinic. Knowing the mother's MODY2
diagnosis, genetic testing was requested for the child. The
genetic test revealed that he, like his mother, carries the
heterozygous p.Met394Thr(c.1181T>C) variation in the
analyzed GCK gene.

Discussion

Maturity-Onset Diabetes of the Young (MODY) is an
autosomal dominantinherited monogenic form of diabetes
exhibiting genetic, metabolic, and clinical heterogeneity.
GCK-MODY, one of the most common types among MODY,
typically progresses asymptomatically and is diagnosed
through incidental findings of hyperglycemia. Many
cases have a family history and a history of gestational
diabetes. Our case was asymptomatic, but high blood
sugar levels measured during the OGTT in her pregnancy
led to a diagnosis of gestational diabetes. Characteristics
distinguishing GCK-MODY patients from other MODY types
include mild fasting hyperglycemia, a modest increase
in glucose levels at the 120t" minute of the OGTT, and
generally HbA1c levels below 8%.[1-16]

Genetic testing for MODY subtyping plays a significant role
in determining complications' risk and choosing treatment.
GCK-MODY cases with mild hyperglycemia do not typically
exhibit microvascular complications.['”! Although there is
insufficient data regarding macrovascular complications,
it is believed that the risk of cardiovascular disease is not
increased.'8 Consistent with these findings, no micro or
macrovascular complications were observed in our patient
diagnosed with GCK-MODY.

Martin et al.l'® reported that GCK-MODY patients showed
increased body mass index and blood sugar levels and
decreased insulin sensitivity. Therefore, it is recommended
that HbA1c levels be monitored annually for GCK-MODY
patients. In line with these recommendations, we have
followed up our patient with annual HbA1c controls.

Diagnosing MODY cases through genetic screening is also
essential for providing genetic counselling services for their
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future offspring. Genetic counselling provided to our patient
diagnosed with GCK-MODY could have facilitated an earlier
diagnosis for her son, who carries the same variation.

Conclusion

In patients followed for Type 1 and Type 2 Diabetes Mellitus
(DM) diagnoses but exhibiting atypical progressions,
considering monogenic diabetes in the diagnosis and
confirming it with appropriate molecular tests plays a
crucial role in treatment decisions. Increasing awareness of
MODY among primary care physicians can facilitate timely
diagnosis, proper treatment of patients, and provide genetic
counselling, enabling screening of individuals at risk.
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