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Prevalence of Obesity and Dyslipidemia in Maturity
Onset Diabetes of the Young Patients

ABSTRACT

Objective: Maturity-onset diabetes of the young (MODY) is an uncommon type of diabetes distinct
from type 1 and type 2 diabetes. Diagnosis often depends on clinical suspicion, and misdiagnosis
may lead to inappropriate treatment. Obesity and dyslipidemia are increasing in diabetic patients,
but the prevalence of obesity and dyslipidemia in this group remains unclear. This study aims to eval-
uate these conditions in MODY patients.

Methods: A descriptive study involving 108 MODY patients and 108 healthy controls was conducted.
Clinical data were collected and analyzed, including body mass index (BMI), fasting plasma glucose,
HbA1c, and lipid profile. Statistical comparisons were made between the MODY and control groups
to assess the prevalence of obesity and dyslipidemia. Further subgroups, including obesity and dys-
lipidemia, were analyzed to explore the relationship between these metabolic conditions and clinical
parameters within the MODY cohort.

Results: The study revealed a significantly higher prevalence of both obesity and dyslipidemia in
MODY patients compared to controls. Specifically, 24.1% of MODY patients were found to be obese,
while 72.2% exhibited dyslipidemia. Notably, obese MODY patients had elevated triglyceride levels
compared to their non-obese counterparts. Additionally, it was determined that dyslipidemic MODY
patients were older, had higher BMI, and exhibited poorer glycemic control. Increased age and obe-
sity were found to be significantly associated with dyslipidemia in MODY patients, according to the
regression analysis.

Conclusion: The current study demonstrates that the rate of obesity and dyslipidemia is high among
MODY patients, and these conditions may negatively impact the course of the disease.
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Introduction

Diabetes is increasingly acknowledged as a global public health issue, including type 1 dia-
betes (T1D), type 2 diabetes (T2D), gestational diabetes (GD), and rare forms of monogenic
diabetes.! Among these monogenic forms, the most common is maturity-onset diabetes of
the young (MODY).? Maturity-onset diabetes of the young refers to a diverse group of condi-
tions characterized by a primary defect in beta-cell function, usually identified at a young
age and inherited in an autosomal dominant fashion. Clinically, MODY presents distinct fea-
tures that differentiate it from T1D and T2D. While T1D usually arises from an autoimmune
process leading to insulin deficiency, T2D is often characterized by insulin resistance and is
strongly associated with obesity. Maturity-onset diabetes of the young typically begins at a
young age, shows autosomal dominant inheritance, is linked to similar family histories, and is
related to genetic defects in beta-cell function rather than insulin resistance.' These charac-
teristics enable the distinction of MODY from T1D and T2D and play a critical role in determin-
ing treatment strategies.

Obesity and dyslipidemia are significant metabolic disorders that can be both causes and
consequences of diabetes.® Obesity is broadly acknowledged as a major risk factor for the
onset of T2D, whereas dyslipidemia is recognized as a critical contributor to cardiovascular
diseases.>* However, it remains unclear whether the prevalence of obesity and dyslipidemia
in MODY patients differs from that in T1D or T2D. Current literature suggests that different
genetic subtypes of MODY may exhibit distinct metabolic profiles.>” Patients with MODY 2
are often asymptomatic and are most commonly identified through routine screening dur-
ing pregnancy. Maturity-onset diabetes of the young 2 constitutes approximately 2-6%
of patients with GD and can be differentiated by clinical characteristics and fasting blood
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glucose (FBG) measurements.® Carriers of MODY 3 are typically lean
and not prone to weight gain, and they may also have a lower risk
of dyslipidemia.” In contrast, individuals with MODY 5 may display
dyslipidemia, marked by low high-density lipoprotein cholesterol
(HDL-C) levels and elevated triglyceride (TG) concentrations.® The
rarity of MODY and the diversity of its genetic subtypes underscore
the need for more comprehensive and homogeneous studies in this
area. While some studies suggest that obesity and dyslipidemia may
be more prevalent in MODY patients than previously anticipated,
additional data are needed to generalize these findings.”'° In partic-
ular, the progression of obesity and dyslipidemia in MODY patients,
as well as their impact on the long-term risk of complications and
treatment responses, remain crucial questions that require further
investigation.

The current study aims to determine the prevalence of obesity and
dyslipidemia in MODY patients. Additionally, it seeks to expand the
existing literature on the metabolic profiles of MODY patients and
provide significant insights for clinical practice. The findings are
anticipated to aid in developing new approaches for the accurate
diagnosis and management of MODY.

Material and Methods

Study Design and Patient Selection

The study included 108 patients diagnosed with MODY and 108
healthy controls at the Department of Endocrinology and Metabolism
in our tertiary center between February 2015 and October 2020. The
descriptive study was a retrospective analysis comparing healthy
control individuals and MODY patients. The study protocol received
approval from the Ethics Committee of our institution on March 8,
2021, under decision number 106/25. The research was conducted
in accordance with the Declaration of Helsinki. The participants pro-
vided written informed consent for the study. In our center, a risk
assessment is performed for all diabetic patients suspected of hav-
ing MODY using the MODY Probability Calculator, which is freely
accessible at http://diabetesgenes.org/content/mody-probability-
calculator. Patients identified as high-risk based on the MODY
Probability Calculator undergo genetic testing and other diagnostic
evaluations for MODY. The diagnosis of MODY was made in patients
with early-onset diabetes, a family history of autosomal dominant
inheritance, negative pancreatic islet autoantibodies, and mutations
in specific genes detected through genetic testing. Patients with T1D
and T2D, those who were pregnant or breastfeeding, patients with-
out biochemical parameters, and those using medications that could
affect lipid levels were excluded from the study. The control group
was selected from healthy individuals matched with MODY patients

MAIN POINTS

« The prevalence of obesity in maturity-onset diabetes of the
young (MODY) patients was 24.1%.

- The prevalence of dyslipidemia was found to be 72.2% in MODY
patients.

+ The most common lipid abnormality was high low-density lipo-
protein cholesterol (LDL-C) in MODY patients, which was statis-
tically similar to that in the control group.

- Increased age and obesity were significantly associated with
dyslipidemia in MODY patients.
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in terms of age and gender, who had no family history of the disease,
visited our hospital for check-ups, and were disease-free upon exami-
nation. It was indicated that none of the patients in the study cohort
were smokers, had suffered any cardiovascular events, or were taking
any lipid-lowering therapies.

Clinical and Biochemical Measurements

Patient records were examined retrospectively to collect information
on age, body mass index (BMI), gender, and duration of diabetes.
Data on HbA1c, FPG, total cholesterol (TC), HDL-C, low-density lipo-
protein cholesterol (LDL-C), and TG levels recorded at the last clinical
appointment were retrieved from the medical files. Measurements
were performed in our center’s laboratory using a biochemical ana-
lyzer. HbA1c levels were determined via high-performance liquid
chromatography. Lipid profiles were assessed through enzymatic
colorimetric assays using spectrophotometry. Dyslipidemia was
defined according to guidelines from the American Association of
Clinical Endocrinologists and the American College of Cardiology as
TC =200 mg/dL, LDL-C = 100 mg/dL, non-HDL cholesterol = 130 mg/
dL, and TG = 150 mg/dL. Dyslipidemia was considered if one or more
of these lipid levels were abnormal.’>'?

Statistical analysis

Statistical Package for Social Sciences (SPSS) software version 28.0,
(IBM SPSS Corp.; Armonk, NY, USA) was used to analyze the collected
data statistically. Continuous data were initially assessed with the
Kolmogorov-Smirnov test to determine normality. Descriptive sta-
tistics were presented as mean + standard deviation for data with
a normal distribution. For continuous variables that were not nor-
mally distributed, the results were presented as median (range).
Participants were divided into 2 groups: MODY patients and a con-
trol group. Clinical data, glycemic parameters, and lipid profiles were
compared between the 2 groups. Subsequently, MODY patients were
subdivided based on the presence of obesity and dyslipidemia. The
relationship between these subgroups and lipid profiles and glyce-
mic parameters was analyzed. The Mann-Whitney U test was utilized
for the analysis of non-normally distributed variables. An indepen-
dent 2-sample t-test was employed to evaluate normally distributed
continuous variables. The Chi-square test was used to analyze dif-
ferences in categorical variables. Univariate and multivariate regres-
sion analyses were conducted to identify the factors influencing the
development of dyslipidemia in patients with MODY. Initially, a uni-
variate regression analysis was conducted to ascertain the variables
impacting dyslipidemia in MODY patients. Subsequently, a multivari-
ate regression analysis was conducted using the variables identified
as risk factors for dyslipidemia in the univariate regression analyses. A
P-value of less than .05 was deemed statistically significant.

Results

The study included 108 patients diagnosed with MODY and 108
healthy adults. Among the MODY patients, 56 (51.9%) were female,
with a mean age of 31.40 + 9.85 years. In the control group, 67
(62.0%) were female, and 31 (38.0%) were male, with a mean age of
32.07 +8.91 years. Complete clinical data of the study population are
presented in Table 1. The median duration of diabetes was 4 years
(range 1-24 years). The mean C-peptide level of MODY patients was
2.42 + 1.46 ng/mL. The classification of participants according to BMI
is shown in Figure 1. The prevalence of obesity in MODY patients was
24.1%, compared to 13.0% in the control group (P=.036). The preva-
lence of dyslipidemia was found to be 72.2% in the MODY group and
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Table 1. The Complete Demographic and Clinical Data of the
Patients and Control Subjects

MODY Control
(n=108) (n=108) P

Age (year) 31.40 £ 9.85 32.07 £ 891 .601
Gender (F) 56 (51.9%) 67 (62.0%) 131
BMI (kg/m?) 27.54 + 616 26.20+4.68 .073
Obesity (%) 26 (241) 14 (13.0) .036
FPG (mg/dL) 16418 +81.97 89.44+8.23 <.001
HbATc (%) 8.83+2.02 5.35+0.40 <.001
Total cholesterol (mg/dL) 185 (123-1075) 166.3(96-275) .017
Triglyceride (mg/dL) 149 (33-1108) 94.5(27-564) <.001

111.64 + 37.69
44.06 +15.89
139.5 (51-1055)

103.57 £31.21 .073
48.82+13.39 .018
121(40-233) .001

LDL cholesterol (mg/dL)
HDL cholesterol (mg/dL)
Non-HDL cholesterol
(mg/dL)

Dyslipidemia (%)

78(72.2) 63(58.3)  .032

BMI, body mass index; F, female; FPG, fasting plasma glucose; HDL, high-
density lipoprotein; LDL, low-density lipoprotein; MODY, maturity-onset
diabetes of the young.

The valuesin bold indicate statistically significant.

58.3% in the control group (P=.032). Triglyceride, LDL-C, and non-
HDL cholesterol levels were significantly higher in the MODY group
compared to the control group. The analysis of participants’ lipid pro-
files is shown in Figure 2. Among MODY patients, the prevalence of
hypercholesterolemia was 34.3%, hypertriglyceridemia 49.1%, high
LDL-C 61.1%, and high non-HDL cholesterol 59.3%. The most com-
mon lipid abnormality was high LDL-C in both groups. The rate of
high non-HDL cholesterol and hypertriglyceridemia was significantly
higher in MODY patients.

When comparing obese and non-obese individuals among MODY
patients, it was found that the duration of diabetes was higher in

Non-HDL

Endocrinol Res Pract. 2025;29(1):9-14

Obesity classification

60 53
48 &
50
39
40 32 ==
30
20 14
9
10 2 2 :'L_' 7 4 5 1
. AT ;q =y
<185kg/m?  185-249kg/m?  25-29.9kg/m?  30-34.99 kg/m?>  35-39.9 kg/m? > 40 kg/m?

MODY ® Control

Figure 1. Classification of participants according to body mass
index.

obese patients than in non-obese patients. The rate of dyslipidemia
reached a high value of 92.3% in obese individuals, whereas it was
65.9% in non-obese individuals (Table 2). Triglyceride levels were
also significantly higher in obese patients (P=.046), indicating that
obesity is closely associated with the development of dyslipidemia
in MODY patients.

Whenever MODY patients were categorized into 2 groups according
to the presence of dyslipidemia, it was found that patients with dys-
lipidemia were older, had a higher BMI, longer duration of diabetes,
and a worse glycemic profile (Table 3). According to the regression
analysis, increased age and obesity were significantly associated with
dyslipidemia in MODY patients (Table 4).

Discussion

This study demonstrates that the prevalence of obesity and dyslip-
idemia is high in MODY patients, and this condition may negatively
impact the course of the disease. Additionally, it was found that TC,
TG, and non-HDL cholesterol levels were significantly higher in the
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Figure 2. Classification of participants according to lipid profile (HDL, high-density lipoprotein; TG, triglyceride; LDL, low-density

lipoprotein; TC, total cholesterol).
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Table 2. Comparative Analysis of Demographic and Clinical
Characteristics Among Obese and Non-Obese Groups in
Patients with MODY

Table 4. Results of the Logistic Regression Analysis Performed
on MODY Patients for the Presence of Dyslipidemia

Univariate Analysis Multivariate Analysis

Non-Obese Obese OR (95% CI) P OR (95% Cl) P

(n=82) (n=26) P Age (year) 115(1.09-1.21) <.001  116(1.02-1.32)  .021
Age (year) 30.70+9.40 33.65+M.05 183 Obesity (%) 7.22(212-24.63) .002 10.43(1.04-104.54) .046
Gender (F) 39 (47.6%) 17(65.4%) M3 Diabetes  117(1.03-1.34) .018  1.02(0.87-1.20)  .798
BMI (kg/m2) 24.42+336 3522+451 <.001 duration
Diabetes duration (year) 3(1-24) 7 (1-20) .006 (year)
Treatment FPG(mg/dL) 1.01(1.00-1.02) .010 099 (099-1.01)  .557
Diet (%) 11(13.4) 3(11.5) -855 HbAlc (%)  1.52(1.22-191) <.001 1.34(0.85-211) .208
OAD_ (%) 32(39.0) 9(34.7) Cl, confidence interval; FPG, fasting plasma glucose; OR, odds ratio.
Insulin (%) 39 (47.6) 14 (53.8) The valuesin bold indicate statistically significant.
FPG (mg/dL) 156.31+80.22 188.13+84.39 .085
HbAlc (%) 8.81£210 8.87+1.84 .896
Total cholesterol (mg/dL) 184 (123-1075) 187 (140-259) .664 to data from the World. Heallth Organization, adult obesity ha§ more
Triglyceride (mg/dL) 140 (33-1108) 2175 (60-504) .046 than doubled worldwide since 1990, and adolescent obesity has

LDL cholesterol (mg/dL) 111.26 £ 41.44 112.85+22.88 .945

HDL cholesterol (mg/dL) 4497 1727  41.06+9.83  .275
Non-HDL cholesterol 139 (51-1055) 140 (101-223) .484
(mg/dL)

Dyslipidemia (%) 54 (65.9) 24(92.3)  .009

BMI, body mass index; F, female; FPG, fasting plasma glucose; HDL, high-
density lipoprotein; LDL, low-density lipoprotein; OAD, oral antidiabetic
drug.

The valuesin bold indicate statistically significant.

MODY group compared to the control group. These findings indi-
cate that lipid metabolism is impaired in MODY patients and that
there may be an increased risk of cardiovascular diseases. Subgroup
analysis based on obesity status revealed that the dyslipidemia rate
reached a high value of 92.3% in obese MODY patients. These results
suggest a strong association between obesity and the development
of dyslipidemia in MODY patients.

Unlike patients with T2D, obesity is less commonly observed in MODY
patients. However, the increasing prevalence of obesity in recent
years is also affecting the phenotype of MODY patients. According

Table 3. Comparative Analysis of Demographic and Clinical
Characteristics Among Dyslipidemic and Non-Dyslipidemic
Groups in Patients with MODY

Non-
Dyslipidemia Dyslipidemia
(n=30) (n=78) P
Age (year) 2613612 34.02+936 <.001
Gender (F) 17 (56.7%) 39 (50.0%) .535
BMI (kg/m?) 24.01+319 2891+6.86 <.001
Obesity (%) 2(6.7) 24 (30.8) .009
Diabetes duration (year) 2(1-18) 5.5(1-20) .003
Treatment
Diet (%) 5(16.7) 9(11.5) 161
OAD (%) 15 (50.0) 27 (34.6)
Insulin (%) 10 (33.3) 42 (53.9)
FPG (mg/dL) 139.68 +81.44 175.85+78.89 .037
HbATc (%) 7.63+1.50 918 +1.96 <.001

BMI, body mass index; F, female; FPG, fasting plasma glucose; OAD, oral
antidiabetic drug.
The valuesin bold indicate statistically significant.
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increased 4-fold. In 2022, it was reported that 43.0% of adults aged
18 and older were overweight, and 16.0% were obese.' The impact
of this rising obesity prevalence has been reflected in recent MODY
studies.®'%' Although obesity is more frequently observed in MODY
4, MODY 6, MODY 11, and MODY 14 patients, the rate of obesity is
increasing in other MODY types as well.'®" Some MODY patients,
especially those belonging to ethnic groups with a high prevalence
of obesity (e.g., Hispanics), may become overweight or obese as a
result of their dietary habits and sedentary lifestyles.’® Bhat and col-
leagues evaluated 66 MODY patients and reported that 27% of them
were overweight or obese.' In a study conducted in Qatar by Elashi
and colleagues, it was shown that 83.2% of MODY patients were over-
weight or obese.”® In a study by Kleinberger and colleagues involv-
ing 488 overweight and obese youth with T2D, 4.5% of the patients
were found to have MODY.? The increasing prevalence of obesity in
children and young adults in recent years is making it clinically more
challenging to distinguish MODY from T2D.

Given that the guidelines of the International Society for Pediatricand
Adolescent Diabetes suggest considering a MODY diagnosis in clini-
cal cases lacking the phenotypic traits of T2D, the rising prevalence of
obesity may result in fewer individuals with MODY being evaluated
through genetic testing.' However, distinguishing between obese
MODY patients and those with T2D is challenging phenotypically
and can only be differentiated through genetic studies. Our findings
are consistent with recent studies, confirming the high number of
overweight and obese patients among those with MODY. This high-
lights the importance of genetic testing for MODY in young diabetic
patients at high risk for MODY.

Studies evaluating lipid profiles in MODY patients show variability in
dyslipidemia rates depending on MODY type, country of the study,
and the number of obese patients included.*** A study conducted
in the UK found that HNF1A-MODY patients displayed lipid pro-
files that were similar to those of non-diabetic controls.?? A study in
Russia reported a dyslipidemia prevalence of 27% among non-obese
MODY patients with a short duration of diabetes.”® In a study con-
ducted in Turkiye, TG levels were higher and HDL-C levels lower in
MODY patients compared to the control group.?' Research in Poland
reported that LDL-C levels in Glucokinase (GCK)-MODY patients
were similar to those in the control group, but very low-density lipo-
protein (VLDL) levels were lower than those in the control group.?
Although low HDL-C and high TG levels are not typically expected



Calapkulu et al. Prevalence of Obesity and Dyslipidemia in MODY

in MODY patients, recent changes in dietary habits, sedentary life-
styles, and low exercise adherence may have led to increased obesity
prevalence among MODY patients. This, in turn, could result in lower
HDL-C levels and higher TG levels than anticipated. Obesity is a signif-
icant risk factor for dyslipidemia, associated with increased TG levels
and decreased HDL-C levels.> This condition may increase the risk of
early-onset atherosclerosis and other cardiovascular complications
in MODY patients. This study is the first to investigate the prevalence
of obesity and dyslipidemia across all MODY types rather than focus-
ing on a specific type. Our findings indicate that patients diagnosed
with MODY should be regularly monitored for dyslipidemia, and pre-
venting or treating dyslipidemia should become a higher priority for
this patient group.

Dyslipidemia results from the interplay of both genetic predisposi-
tions and environmental influences. Recent studies reported that
the risk of developing dyslipidemia is higher in diabetic patients
aged = 30 years, in those who are obese, and in those with elevated
blood glucose levels.>? High TG levels increase lipolysis in adipose
tissue, raising free fatty acid levels. Free fatty acids disrupt insulin
signaling and impair glucose uptake by cells.?” Moreover, elevated
TG may contribute to insulin resistance.?® Low levels of HDL-C are
linked to diminished anti-inflammatory activity, heightened insulin
resistance, and compromised {3-cell function.?** High LDL-C and
TC levels can lead to endothelial dysfunction, further disrupting
insulin signaling pathways.>**" Furthermore, glycemic fluctuations
may be more frequent in dyslipidemic patients.>? All these factors
combined can negatively impact glycemic control. Similar to previ-
ous studies, we found that glycemic control was worse in dyslipid-
emic patients.??832 Additionally, obesity and age were identified as
contributing factors to the development of dyslipidemia in MODY
patients in the present study. Improving lipid metabolism may aid
in better diabetes management; when the lipid profile of a dia-
betic patient returns to normal, less antidiabetic therapy may be
required.

There are several limitations to this study that need to be addressed.
First, the study design was based on a single-center observational
cohort. Second, the sample size was relatively small and was limited
to specific MODY subtypes prevalent in Turkiye. Another limitation is
the inability to examine the association between dyslipidemia and
obesity with microvascular complications due to a lack of data. The
sedentary lifestyle, physical activity status, and dietary habits that
could contribute to obesity could not be assessed. Finally, the study
did not evaluate lipid parameters such as VLDL, intermediate-density
lipoprotein, and lipoprotein(a).

In conclusion, this study demonstrates that the prevalence of obesity
and dyslipidemia is high among MODY patients, and this condition
may negatively impact the course of the disease. Obesity and dys-
lipidemia should be closely monitored and treated in the manage-
ment of MODY patients. Although current challenges like cost and
limited access hinder genetic testing for MODY in large populations,
it should still be considered in the differential diagnosis, particu-
larly in young diabetic patients with a family history, regardless of
obesity. Clinicians should evaluate the necessity of genetic testing
for patients at high risk for MODY. Additionally, further prospective
multicenter studies involving more participants are needed to better
understand cardiovascular risk factors and manage dyslipidemia in
this patient group.
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