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Association of FTO Gene Variant (rs9939609) with Antidiabetic Drug Response in Patients with
Type 2 Diabetes Mellitus (T2DM)
Mazhar Hussain, Asif Hussain, Haroon Aziz, Asim Elahi, Abid Hussain, & Syed Abdullah Faiz

ABSTRACT

Objective: Our earlier work demonstrated that the FTO gene variant rs9939609 not only predicts
cardiovascular disease risk but also has a strong association with diabetes-related micro-and macrovascular
complications. In this study, we evaluated the therapeutic response to antidiabetic drugs in individuals with
type 2 diabetes mellitus (T2DM)), stratified by their FTO rs9939609 genotypes.

Methodology: After obtaining ethical approval, this three-month prospective cohort study was conducted at
Sheikh Zayed Medical College & Hospital, Rahim Yar Khan. A total of 140 T2DM patients with and without
cardiovascular disease (CVD) were enrolled. All participants, of either gender and taking antidiabetic
medications were followed for a period of three months. The therapeutic response was evaluated based on
glycemic control, primarily through changes in HbAlc levels.

Results: In our study, 66% of participants were male and 34% were female. Non-responders had a
significantly longer duration of type 2 diabetes mellitus (T2DM), with a mean duration of 7.6 years compared
to 6.2 years in responders (p = 0.002). Based on their therapeutic response, 76 (54.3%) patients were classified
as responders while 64 (45.7%) were classified as non-responders. Statistical analysis showed no significant
difference between responders and non-responders in genotype distribution (p = 0.404) or allele frequencies
(p = 0.500). Furthermore, when assessing the association between the FTO gene 1rs9939609 genotypes and
response to different classes of antidiabetic medications, no significant differences in genotype or allele
frequencies were observed between the two groups (p > 0.05).

Conclusion: Our study revealed no significant association between treatment response and the FTO
r$9939609 genotypes or alleles. However, individuals with the AA genotype and risk allele (A) exhibited
substantially higher levels of HbAlc and fasting blood glucose (FBG) as compared to other genotypes.
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INTRODUCTION
Diabetes mellitus affects an estimated 537 million
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people globally as of 2021, with numbers expected
to rise to 783 million by 2045, reflecting a 59%
increase in prevalence. About 90% of cases are type
2 diabetes, and three-quarters live in low- and
middle-income countries (LMICs), where most
undiagnosed cases also occur. Urban areas have a
higher prevalence than rural. In 2021, diabetes-
related complications caused approximately 6.7
million deaths worldwide.'*

According to the International Diabetes Federation
(IDF) Diabetes Atlas (2021), Pakistan has 33
million people living with diabetes, with a
prevalence rate of 30.8%, the highest in adults
globally. It ranks third in total diabetes cases after
China and India. Without preventive measures, the
diabetic population is expected to reach 62.2
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million by 2045. In 2021, around 396,000 deaths in
Pakistan were attributed to diabetes and its
complications.>*

Diabetes management involves lifestyle changes,
risk factor control, insulin, and antidiabetic
medications. Type 1 diabetes mellitus (T1DM)
requires lifelong insulin, while type 2 diabetes
mellitus (T2DM) typically starts with oral agents
like metformin and sodium—glucose cotransporter-
2 (SGLT2) inhibitors, especially in overweight
patients. Additional drugs, including dipeptidyl
peptidase-4 (DPP-4) inhibitors, glucagon-like
peptide-1 receptor (GLP-1) agonists, sulfonylureas,
thiazolidinediones (TZDs) may be added if
adequate glycemic control cannot be achieved.’
Insulin therapy is initiated when oral therapy fails.
Managing weight, blood pressure, and lipids is
essential to prevent complications. Several drug
classes have proven benefits in reducing diabetes-
related comorbidities.

The fat mass & obesity associated (FTO) gene,
initially ~ identified  through  genome-wide
association studies (GWAS), was first reported as
an obesity-susceptible gene. Subsequent studies
have demonstrated a strong association between the
FTO gene and several CVD risk factors, including
BMI, blood pressure, insulin resistance, diabetes
mellitus, inflammation and lipid profile.” Our
earlier study on the FTO gene showed that it is a
strong predictor of cardiovascular disease (CVD) in
patients with type 2 diabetes mellitus (T2DM).
Specifically, the AA genotype and A allele of the
FTO gene wvariant 1rs9939609 were strongly
associated with increased body weight, BMI,
fasting blood glucose, HbAlc, blood pressure, lipid
profile abnormalities, inflammation, and insulin
resistance.!®  Similarly, our second study
demonstrated that the FTO gene is potentially
associated with  both  microvascular and
macrovascular complications in T2DM patients. '°
However, we did not previously investigate the
therapeutic response to antidiabetic drugs in
individuals with T2DM stratified by their FTO
1s9939609  genotypes.

Several classes of
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antidiabetic medications have shown beneficial
effects on cardiovascular risk factors in T2DM
patients.® Moreover, research focusing on the
differential response to anti-diabetic therapies
based on FTO genetic variants is virtually
nonexistent in Pakistan. This gap in the literature
highlights a critical need for comprehensive,
population-specific studies to elucidate the
potential mechanistic links between FTO gene
variations, T2DM progression, and CVD risk
factors. Therefore, in this study, we investigated the
therapeutic response to antidiabetic medications in
individuals with T2DM having FTO 19939609
genotypes.

METHODOLOGY

After obtaining ethical approval from the
Institutional Review Board of Sheikh Zayed
Medical College/Hospital (Ref. No. 58/IRB/SZMC
/SZH, dated 17/06/2020), this prospective
observational cohort study was conducted from
January 2021 to June 2023 at Sheikh Zayed
Medical College and Hospital, Rahim Yar Khan,
located in the southern region of Punjab.
Participants were enrolled from the diabetic clinic,
and the coronary care unit of this institution. A total
of 140 T2DM patients with and without CVD were
enrolled. All participants, of either gender and
taking antidiabetic medications were followed for a
period of three months. The therapeutic response
was evaluated based on glycemic control, primarily
through changes in HbAlc levels.

T2DM patients were selected on the basis of
WHO diagnostic criteria for diabetes. (WHO,
2022). Patients having CVD were diagnosed on the
basis of history, echocardiography, cardiac bio-
markers such as Troponin-T, as well as coronary
angiography and computed tomography angio-
graphy (CTA). Patients with kidney dysfunction,
liver disorders, various malignancies, autoimmune
disorders, hormonal imbalances, gestation, breast
feeding, neurological disorders, inflammatory
conditions, and insulin treatment were system-
atically excluded from the study. The response

JULY- DEC 2025, VOL,7. NO.2 52



FTO Gene Variant and Antidiabetic Drug Response

study. The response to antidiabetic medication was
assessed on the basis of glycemic control. An
HbA1c value < 7% was considered adequate, while
>7% was considered inadequate glycemic control,
in accordance with the standards provided by the
American Diabetes Association.

The sample size was determined on the basis of our
previous research work, using an online sample size
calculator (Rao Soft), with a 95% confidence
interval and a 24% Minor Allele Frequency (MAF)
of the FTO gene variant rs9939609, which is
specifically linked to BMI measurements, as
outlined by Hussain et al. (2025)."!

All participants were fully briefed on the study’s
objectives and gave informed consent. The research
protocols were carried out in line with the
Declaration of Helsinki.

A 10 ml fasting blood sample was drawn by sterile
venipuncture. Five milliliters were placed in an
EDTA tube for DNA isolation and HbAlc
measurement. The remaining 5 ml was centrifuged
to separate serum for fasting blood glucose (FBG)
testing. All procedures followed established
laboratory  protocols. FBG was measured
enzymatically using glucose oxidase via an
automated analyzer at baseline and at 3 months.
HbAlc was quantified by high-performance liquid
chromatography (HPLC).

Genomic DNA was extracted from the buffy-coat
using the Promega Wizard® kit as per the
DNA purity and
concentration were assessed by spectrophotometry.
The FTO rs9939609 region was amplified via
ARMS-PCR using allele-specific primers, and PCR
products were run on agarose gel to distinguish
heterozygous (AT) from homozygous (AA/TT)
genotypes.

Data were analyzed using SPSS version 24.
Categorical variables are reported as percentages,
while numerical variables are presented as

manufacturer’s instructions.

mean = standard deviation. An unpaired Student's t-
test was used for continuous variables, and the chi-
squared test was used for categorical variables. The
chi-square test evaluated variations in genotype and
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allele frequencies of the FTO rs9939609 variant
between antidiabetic drug responders and
non-responders. To compare genotypic groups
across responder status, one-way ANOVA was
performed followed by Tukey’s post hoc test for
multiple comparisons. Statistical significance was
defined as p < 0.05.

RESULTS

demographic and  clinical
characteristics of 140 T2DM patients are
summarized in Table 1. According to their response
to antidiabetic therapy, 76 (54.3%) were classified
as responders and 64 (45.7%) as non-responders.

The  baseline

Table:1 Baseline characteristics of responders and non-

responders
Responder Non- p
Characteristics o Responder a
76(54.3%) 64(45.7%) value
Male: 92 (66%) 48 (34.2%) 44 (31.4%) 031"
Female: 48 (34%) 28 (20%) 20 (14.2%) '
Age (years) 46.5 (£7.7) 48.4 (£8.2) 0.381
Durati f Diabet
uration of Diabetes ¢, 1, 5 76@3.1) 0002
(yrs)
Treatment duration 20 (£1.2) 23 (£14) 0217
(yrs)
BMI (kg/m?) 27 (£3.2) 26.5 (£2.8) 0.421
HbAlc (%) 7.0 (1.2) 7.3 (+1.4) 0.009
Antidiabetic Medications

Metformin (40)
SGLT-2 inhibitors

17 (42.5%) 23 (57.5%)

14 (46.6° 16 (53.3°
G0) (46.6%) 6 (53.3%)
DPPA4-inhibitors (20) 14 (70%) 6 (30%)
Sulphonyurea (10) 6 (60%) 4 (40%)

Combination (40) 25(62.5%) 15 (37.5%)

Concomitant Medication

Statins 45 (32.14%) 33 (23.57%)
Aspirin 40 (28.5%) 45 (32.1%)
Clopidegrol 20 (14.2%) 25 (18%)

Significant p value: < 0.05 ] Pearson Chi square test.

The cohort comprised 92 (66%) male and 48 (34%)
female patients. Non-responders had a significantly
longer average disease duration of 7.6 years versus
6.2 years in responders (p = 0.002). There was no
meaningful difference in BMI between the two
groups (p = 0.421). Baseline HbAlc was notably
higher in non-responders than in responders
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(p = 0.009), indicating poorer glycemic control in
the former group. Antidiabetic medication usage
among participants is illustrated in Figure 1.

Fig: 1 Antidiabetic Medication use in study groups

Anti Diabetic Medication

u Metformin

H SGLT 2 Inhbitors
DPP- 4 Inhbitors
Sulphonyl Urea

B Combination therapy

In our study cohort, 76 patients (54.3%) with
T2DM possessing the FTO gene variant rs9939609
responded to antidiabetic medications, while 64
patients (45.7%) were classified as non-responders.
Statistical analysis revealed no significant
differences in genotype distribution (p = 0.404) or
allele frequencies (p = 0.500) between responders
and non-responders.

Table: 2 Genotype and allele frequencies of FTO gene variant
rs9939609 among responders and non-responders

FTO Responders resllj;):(;ers Total P
o,
rs9939609 76(54.3%) 64(45.7%) value
13 o o
AA (9.28%) 16(11.4%)  29(20.7%)
29 o o
SNP TA 20.7%) 23(16.4%) 52(37.1%)
34 o o
TT (24.3%) 25(17.8%) 59(42.1%)
A- 27.5
allele (19.6%) 27.5(19.6%) 55(39.2%)
Allele T 4é 5 0.500
allele (34.6.%) 36.5(26.7%) 85(60.7%)

Significant p value: < 0.05 § Pearson Chi square test.

Abbreviations. BMI, body mass index; HbAlc, glycated hemoglobin. Mean +
standard deviation was used to express continuous variables * unpaired student t-
test was used to express continuous variables® chi-squared test

Detailed genotype and allele frequencies of the
FTO 159939609 variant in these groups are
presented in Table 2. We also assessed the
association between the FTO gene variant
1s9939609 and treatment response to various

classes of antidiabetic medications. Among patients

J Aziz Fatm Med Den College

treated with metformin (n = 40), no significant
differences in genotype or allele frequencies were
observed between responders and non-responders
(p =0.401 and p = 0.115, respectively).

Table:3 Genotype and allele frequencies of FTO gene variant
rs9939609 among different antidiabetic drugs responders and
non-responders

Genotypes/
Non- o
Drugs Allele Responders on otal p
. Responders value
frequencies
AA 3(7.5%) 7(17.5%) 10 (25%)
19
TA 22.59 10 (259
9 (22.5%) 0(25%) @7.5%) 0401
11
TT 5(12.5% 6 (15%
Metformin (123%) 6% 7.5%)
(40) 19.5
A-Allele 7.5(18.7%) 12 (30%)
(48.7%) 0.115
20.5 ’
- 0, 0,
T-Allele 9.5(24%)  11(27.5%) (51.2%)
AA 4 (13.3%) 3(10%)  7(23.3%)
10
TA 4(13.39 209
(13.3%)  6Q0%) (3330, 0653
13
SGLT-2 T 6 (20% 7(23.3%
inhibitors (30) (@0%) ; S (43.3%)
A-Allele 6 (20%) 6(20%) 12 (40%) 0,698
T-Allele 8(26.6%) 10(33.33%) 18 (60%) .
AA 1 (5%) 1 (5%) 2 (10%)
TA 5(25%) 2 (10% 7 (35%) 0274
11
R TT 8 (40%) 3 (15%) (55%)
inhibitors (20) 55
A-Allel 5(17.5Y9 2 (109 )
ele 3.5(17.5%) (10%) 27.5%) oase
T-Allele 10.5(52.5%)  4(20%) 145 .
SRS Y (72.5%)
AA 1(10%) 1 (10%) 2 (20%)
TA 2 (20%) 1 (10%) 3(30%) 0321
T — TT 2 (20%) 3(30%) 5 (50%)
W A-Allele 2020%)  1.5(15%) 3.5 (35%)
0.142
T-Allele 3 (30%) 3.5(35%) 6.5 (65%)
AA 4 (10%) 4 (10%) 8 (20%)
9 13
TA 4 (109
(22.5%) A0%) (35 50) 0259
L 12 19
Combination 7 (17.5%
therapy (40) (30%) ( % (47.5%)
8.5 o 14.5(36.
A-Allele @1.2%) 6 (15%) 2%) o6
16.5 25.5(63. ’
- 0,
T-Allele (41.2%) 9 (22.5%) 75%)

Significant p value: < 0.05 § Pearson Chi square test.

Similarly, analysis of patients on SGLT-2 inhibitors
(n=30) revealed no significant association between
FTO genotypes or allele distribution and treatment
response (p = 0.653 and p = 0.698).
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Table 4. Comparison of response to antidiabetic medication on
fasting blood glucose & HbAlc across various FTO rs9939609

genotypes
Genotypes
Drugs Parameters p value
TA TT
FBG baseline 150.5427.5 127.4423.7 111.4£26.2 <0.001*
FBGAfler3 1 04954 12564215 109.5624.5 0432°
Months
Metf i
etformin HbAlC g 20110 68063  66£09 <0.001*
baseline
HbAleafler3 o 1) 09 712074  65:07 0963
months
FBG baseline 154.5424.5 132.4£20.5 115.4£22.5 <0.001*
FBGAfer3 o0 01964 13550224 117.5624.7 0.824°
Months
SGLT-2 HbAlc
inhibitors ‘ 82120.8  6.940.83 6.2+1.0 <0.001*
baseline
HoAlcafter3 o ,51100 72109 65508 0231°
months
FBG baseline 152.5:24.2 123.4422.6 119.4424.5 <0.001*
FBG Aft
GAfer3 | /s 61236 126.5621.5 121.5622.8 0.542°
DPP-4 Months
nibit
Hbors HOAle g 05108 676073 6.2£072 <0.001*
baseline
HoAlcafter3 o 1115 644042 642082 0834
months

FBG baseline 138.5+24.5 126.4+22.5 128.4+24.0 <0.001*

FBGAfer3 15 54908 12444204 126.5622.8 0321°
Months
Sulphonyl
dphomurens— HbAle g 1107 685063 64£07 <0.001%
baseline
HbAlc after 3
OB $9220.9 6924042 66209 0.765°
months

FBG baseline 140.5£17.4 117.4£15.5 125.4+11.5 <0.001*

FBGafler3 ¢ 11155 11444136 123.54134 0.183°
Months
Combination HbAlc
therapy 4 8.90£0.9 6.940.72 6.8+0.42 <0.001*
baseline
HoAlcafter3 o ysi11 728004 69:085 0432
months

FBG: Fasting Blood Glucose; HbA I¢c: Glycated Hemoglobin * p<0.05 indicates
a significant difference between genotype at baseline. ®p> 0.05 indicates a non-
significant difference between genotypes after 3 months.

For those receiving DPP-4 inhibitors (n = 20),
genotypic and allelic frequencies did not differ
significantly between responders and non-
responders (p = 0.274 and p = 0.386). Among the
sulphonylurea-treated group (n = 10), no
association was found between FTO genotype and
drug response (p = 0.321 and p= 0.142 for both
genotype and allele frequency). Lastly, in patients
on combination therapy (n = 40), there were no
significant differences in genotype or allele
frequencies between treatment responders and non-
responders (p = 0.259 and p = 0.362).
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Overall, the findings suggest that the FTO
139939609 variant does not significantly influence
the therapeutic response to metformin, SGLT-2
inhibitors, DPP-4 inhibitors, sulphonylureas, or
combination therapy in T2DM patients within this
cohort.  The detailed genotypic and allelic
distribution data are provided in Table 3.

When evaluating the entire treatment cohort,
baseline FBG and HbAlc differed
significantly across the three genotype groups.
However, following a standardized three-month

levels

follow up of antidiabetic treatment, no statistically
significant changes in FBG or HbAlc were
observed within any genotype group when
compared to their respective baseline levels (p >
0.05). These findings indicate that, while FTO
rs9939609 genotype may be associated with
baseline glycemic status, it does not appear to
influence short-term glycemic response to
antidiabetic therapy. Full statistical analyses and
genotype-specific presented

in Table 4.

comparisons are

DISCUSSION
Insulin resistance plays a central role in the
pathogenesis of T2DM and CVD, contributing to a
cluster of metabolic abnormalities that heighten
cardiovascular risk. Addressing insulin resistance
is crucial for managing both glycemic control and
cardiovascular health in patients with T2DM.
Several antidiabetic
biguanides,

medications such as
DPP-4, and SGLT-2
inhibitors have been shown to improve insulin

glitazones,

sensitivity and mitigate cardiovascular risk factors.
These medications not only improve insulin
sensitivity but also positively influence cardio-
vascular risk factors, underscoring their role in
comprehensive T2DM management.'>!3

T2DM is a complex metabolic disorder resulting
from the interplay of genetic and environmental
factors. While lifestyle changes remain the primary
approach for managing T2DM, many patients
require medication to effectively control blood
glucose levels. However, responses to antidiabetic
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drugs vary widely among individuals, a variability
that is partly due to genetic differences influencing
how drugs are metabolized, transported, and
interact with their targets.'* The rs9939609 variant
in the FTO gene, in particular, has been linked to
higher risks of obesity and insulin resistance, as
well as differences in how patients respond to
diabetes treatments. Investigating these genetic
influences is important for developing more
tailored and effective therapies for T2DM. "3

Our previous research demonstrated that the FTO
gene variant 19939609 is not only a robust
predictor of cardiovascular disease, but is also
strongly  associated  with  diabetes-related
microvascular complications (such as retinopathy,
nephropathy, and neuropathy).!®!" In our current
study, individuals with the AA genotype or carrying
the A allele of the FTO rs9939609 variant exhibited
poorer baseline glycemic control compared to those
with the TT genotype, regardless of the antidiabetic
therapy used. After a 3-month follow-up, the
therapeutic response to different oral hypoglycemic
agents was evaluated. No significant differences in
metformin-induced changes in glycemic control
were observed among the different FTO rs9939609
genotypic groups. Metformin is widely used as the
initial therapy for T2DM, acting primarily by
decreasing glucose production in the liver and
enhancing insulin sensitivity. Nevertheless, its
effectiveness can vary due to genetic differences.
Individuals carrying the A allele of the rs9939609
variant tend to have increased insulin resistance and
higher levels of body fat, which may reduce
metformin’s ability to lower blood glucose.'®
Furthermore, these genetic variations might also
absorbed in the
gastrointestinal tract and eliminated by the kidneys,

affect how metformin is

influencing the overall response to treatment.

Similarly, no significant differences were observed
in sulfonylurea-induced changes in glycemic
control among the different FTO 159939609
genotypic groups after 3 months period.
Sulfonylureas function by stimulating insulin
release through their interaction with sulfonylurea
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receptors on pancreatic B-cells.!” The presence of
the A allele at 19939609 has been linked to greater
B-cell mass and enhanced insulin secretion.
However, due to the elevated insulin resistance
observed in carriers of this allele, higher doses of
sulfonylureas may be required to reach effective
blood glucose control, which could increase the
likelihood of hypoglycemic events.

DPP-4 Inhibitors such as sitagliptin, linagliptin and
vildagliptin, stimulate insulin secretion and
suppress glucagon release in a glucose-dependent
manner. The rs9939609 A allele, which is linked to
higher adiposity and insulin resistance, may impact
the effectiveness of these agents. Although GLP-1
receptor agonists are known to promote weight loss,
carriers of the A allele might experience variations
in both the extent of weight reduction and
improvements in blood glucose control.'

After 3-month treatment regimen with SGLT-2
inhibitors, no statistically significant differences
were observed in the alterations of glycemic control
among the different FTO rs9939609 genotypes.
SGLT?2 inhibitors reduce blood glucose levels by
increasing glucose excretion through the urine.
Although the effects of the rs9939609 A allele on
the response to SGLT2 inhibitors have not been
extensively investigated, its link to higher adiposity
and insulin resistance suggests that individuals with
this allele might respond differently to these drugs,
which could influence both their effectiveness and
safety."”

At the commencement of our study, individuals
carrying the AA genotype and A allele of the FTO
19939609 variant demonstrated elevated FBG
levels and higher HbA 1¢ percentages, indicative of
suboptimal glycemic control. Nevertheless, after a
3-month treatment period involving antidiabetic
combination therapy, no statistically significant
differences were observed in the changes in
glycemic control among the various FTO
r$9939609 genotypes.

The 1s9939609 polymorphism in the FTO gene has
been implicated in influencing obesity and insulin
resistance, which are key factors in T2DM. Beyond

JULY- DEC 2025, VOL,7. NO.2 56



FTO Gene Variant and Antidiabetic Drug Response

|

these metabolic effects, this genetic variant also
appears to affect how patients respond to
antidiabetic medications, especially when multiple
drugs are used in combination. Since combination
therapy is a common approach for managing
T2DM, understanding the role of this polymer-
phism is essential for improving treatment
outcomes.

Individuals who carry the A allele of r$9939609
often have higher levels of adiposity and greater
insulin resistance, both of which can reduce the
effectiveness of combined antidiabetic treatments.
For example, while metformin primarily decreases
hepatic glucose production and sulfonylureas
stimulate insulin secretion, the presence of this
may blunt their synergistic effect.
Additionally, the polymorphism may influence
drug pharmacokinetics and pharmacodynamics by
altering insulin sensitivity and [-cell function,
potentially requiring adjustments in drug dosing or
the selection of alternative therapies.

Given these challenges, patients with the rs9939609
A allele might benefit from personalized treatment
strategies that include early use of insulin
sensitizers such as thiazolidinediones or GLP-1

variant

receptor agonists, alongside lifestyle interventions
like diet and exercise. Although initial studies
suggest that this genetic variant affects the response
to combination therapy, more extensive clinical
research populations is
necessary. Such investigations will help clarify the
mechanisms involved and support the integration of

involving  diverse

genetic testing into routine diabetes care to tailor
therapies more effectively.

Recognizing how the FTO rs9939609 variant
affects drug response is essential for advancing
personalized treatment approaches. Genetic testing
for this variant can assist in pinpointing patients
who might benefit from tailored medication doses
or different therapeutic options to attain better
blood sugar control. Additionally, lifestyle changes
such as diet improvements and increased physical
activity can help counteract the negative effects
linked to the A allele, potentially improving the
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effectiveness of antidiabetic treatments.?!

The 1$9939609 variant in the FTO gene plays a
notable role in modulating the effectiveness of
several antidiabetic medications. Identifying this
genetic variation enables the development of more
individualized and efficient treatment plans for
patients with T2DM. However, additional studies
are necessary to fully understand the specific
biological mechanisms through which this variant-
impacts drug metabolism and response, ultimately
supporting the advancement of personalized
therapies.?

In our study, we found no significant response of
antidiabetic drugs on glycemic control and risk
factor of CVD in individuals with FTO gene
rs9939609 variants. Although individuals with the
AA genotype and risk allele (A) exhibited
substantially higher HbAlc and FBG as compared
to others. However, no notable correlation was
detected between antidiabetic medications and risk
allele and genotypes. The cause might be the small
sample size and cross-sectional study. For a broader
perspective, it would be far preferable to execute a
randomized controlled trials to ascertain the
response of antidiabetic drugs on glycemic
management and the determinants of CVD risk in
individuals with different FTO gene variants. This
may aid in the identification of precision medicine
to improve risk prediction by integrating clinical,
demographic and genetic data.

Limitation of Study: The primary constraint of this
research was the relatively limited sample size. To
acquire a more comprehensive picture, these
findings should be reproduced in a large cohort of
people of various ethnicities in the future. We also
observed an absence of cardio-protective
advantages conferred by SGLT-2 inhibitors in
individuals with T2DM. Nonetheless, elucidation is
anticipated in forthcoming longitudinal trials aimed
at assessing the advantageous impacts of glucose
lowering therapies across various FTO genotypic
variants. We aligned the diverse study population
parameters that could influence allele sizes.
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