
Biomedical & Pharmacology Journal, June 2025.	 Vol. 18(2), p. 1545-1558

Published by Oriental Scientific Publishing Company © 2025

This is an    Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC-BY).

Effect of Semaglutide Add-on to Metformin on Visceral 
Adiposity Index and Markers of Visceral Adipose Tissue 

Activity in Type 2 Diabetic Patients
 

Abid Shaheer1*, Mahir Jallo2 and Shahid Akhtar3

1Department of Biomedical Sciences, College of Medicine,
Gulf Medical University, United Arab Emirates.

2Department of Internal Medicine, Thumbay University Hospital, United Arab Emirates.
3Department of Clinical Biochemistry, Thumbay Labs, United Arab Emirates.

*Corresponding Author E-mail: abidshaheer@gmail.com

https://dx.doi.org/10.13005/bpj/3192

(Received: 17 February 2025; accepted: 12 May 2025)

	 The objective of the study was to find out the effect of semaglutide add-on to metformin 
on the visceral adiposity index and markers of visceral adipose tissue activity in type 2 diabetic 
patients based on body mass. A total of 90 patients with type 2 diabetes (both genders aged 
30-60 years) were included in the study. The participants were divided into three groups based 
on their Body Mass Index (BMI), which includes the subjects with normal body weight (BMI 
between 18.5 - 24.9 kg/m2), overweight (BMI between 25 - 29.9 kg/m2) and obesity (BMI =30 kg/
m2). Enzyme-linked immunosorbent assay was used to analyze serum leptin and adiponectin. 
Visceral Adiposity Index (VAI) was determined by the formula: Waist Circumference/(39.68 + 
[1.88 × BMI]) × Triglycerides/1.03 × 1.31/High-Density Lipoproteins. VAI showed minimal 
changes with metformin alone but decreased significantly with semaglutide add-on (p < 0.05), 
with the greatest reduction in the obesity group (-0.70). Leptin levels remained unchanged after 
metformin but significantly declined following semaglutide treatment (p < 0.05). The reduction 
was most pronounced in the obesity group (-5.10 ng/mL), followed by overweight (-3.40 ng/
mL) and normal-weight individuals (-2.60 ng/mL). Adiponectin levels increased significantly 
post-semaglutide add-on therapy (p < 0.05). The greatest increase was observed in the obesity 
group (+3.70 µg/mL), followed by overweight (+3.30 µg/mL) and normal-weight participants 
(+3.30 µg/mL). Semaglutide presents a promising long-term solution for reducing the visceral 
adiposity index and enhancing metabolic health by modulating markers of visceral fat activity 
in patients with poorly controlled type 2 diabetes. This study highlights the importance of 
personalized treatment approaches, suggesting that semaglutide can be strategically utilized 
to prevent excess fat accumulation in the abdominal cavity.
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	 Visceral obesity is an independent risk 
factor involved in the pathogenesis of insulin 
resistance that leads to type 2 diabetes mellitus. 
Excessive visceral fat is associated with an 
increased cardiovascular disease risk due to 

variations in blood pressure, glucose and lipid 
levels.1 Visceral obesity advances diabetic risk 
via various adipokines and hence, effective 
therapeutic targets are necessary to manage obesity 
in high-risk individuals. The dysregulation of 
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adipokine production contributes significantly to 
the development of obesity-related disorders and 
their associated complications.1,2 Abnormal levels 
of adipokines such as adiponectin and leptin are 
associated with metabolic syndrome and obesity. 
The serum leptin and adiponectin are altered with 
body weight and adiposity variations.3,4

	 The International Diabetes Federation 
estimates that the prevalence of type 2 diabetes 
mellitus in the Middle East currently stands at 
approximately 12.8%, with projections indicating 
an increase to 14.2% by 2030.5,6 A recent study 
in the Middle East shows that the prevalence of 
overweight and obesity is 48% and 24% in males 
and the incidence is 35% and 40% in females.7,8 
Visceral adiposity is associated with metabolic 
and cardiovascular disturbances such as insulin 
resistance, type 2 diabetes and dyslipidemia.9 
Estimating visceral adiposity is recommended in 
certain situations in routine clinical practice. Waist 
circumference and body mass index (BMI) are 
accurate clinical estimates of visceral adiposity. 
The visceral adiposity index (VAI) measurement 
is recently recommended to indicate insulin 
sensitivity and visceral adiposity that reflect 
cardiometabolic risk.9,10

	 Metformin is one of the best choices for 
first-line treatment for type 2 diabetes mellitus. 
However, the add-on therapy is recommended 
for better glycemic control in current clinical 
practice.11,12 Metformin lowers blood glucose in 
inadequately controlled type 2 diabetic patients 
by decreasing intestinal absorption of glucose, 
inhibiting hepatic gluconeogenesis and improving 
insulin sensitivity. Metformin enhances the 
adenosine monophosphate-activated protein 
kinase activity by liver kinase or inhibiting 
mitochondrial respiration and controlling adenosine 
monophosphate/adenosine triphosphate ratio. 
Metformin also works in glycerol metabolism by 
inhibiting glycerophosphate dehydrogenase.11,13,14

	 Semaglutide is a glucagon-like peptide-1 
(GLP-1) receptor agonist currently used for 
second-line treatment in type 2 diabetic cases who 
are inadequately maintained with metformin.15,16 

Semaglutide add-on therapy with sodium-glucose 
cotransporter 2 inhibitors improves glycemic 
control and body weight in poorly controlled type 2 
diabetic patients and is generally well-tolerated.17,18 
Semaglutide triggers the GLP-1 receptors that 

help to reduce the glucose-dependent secretion 
of glucagon, increase glucose-dependent insulin 
secretion, decrease gastric emptying and improve 
satiety.19,20

	 This study focused on the effect of 
semaglutide add-on to metformin on visceral 
adiposity index and biochemical markers of 
visceral adipose tissue activity in type 2 diabetic 
cases based on body mass.

Materials and Methods

	 This study included 90 type 2 diabetic 
subjects (both genders aged 30-60 years), identified 
with type 2 diabetes mellitus in Thumbay University 
Hospital and Clinics, collaborated with Thumbay 
Labs, Ajman, United Arab Emirates. 
	 Inclusion criteria: Newly diagnosed 
type 2 diabetic subjects on first-line therapy with 
metformin and identified as inadequately controlled 
after 3 months of metformin monotherapy. 
The participants on the first-line medication 
(metformin-1000 mg twice daily) were monitored 
for 3 months and the poorly controlled subjects 
were recruited.  The participants with add-on 
therapy with semaglutide injection (0.25 mg once 
weekly for the first 4 weeks, followed by 0.5 mg 
once weekly) were included.
	 Exclusion criteria: Subjects with type 1 
diabetes mellitus, gestational diabetes mellitus, 
cardiovascular disease, diabetic nephropathy and 
diabetic ketoacidosis. Those who received different 
dosages of metformin, other hypoglycaemic 
treatments and statins were excluded from the 
study. 
	 The subjects were divided into three 
groups based on their BMI, which includes the 
subjects with normal weight (BMI: 18.5 - 24.9 kg/
m2), overweight (BMI: 25 - 29.9 kg/m2) and obesity 
(BMI: e”30 kg/m2). Type 2 diabetes patients were 
diagnosed based on the criteria set by the American 
Diabetes Association (ADA).
	 Data were collected before the initiation 
of first-line metformin therapy, three months 
following the commencement of metformin 
treatment and three months after the addition of 
supplementary therapy. The glycemic control 
was  observed by measuring Hemoglobin A1C 
(HbA1c), Fasting Plasma Glucose (FPG) and 
2-hour Postprandial Blood Glucose (PPBG). The 
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screening tests included were serum creatinine, 
albumin, alanine transaminase (ALT) and alanine 
transaminase (AST). Study participants who 
experienced a reduction in HbA1c levels greater 
than 1% or achieved an HbA1c level of less than 
7% were excluded from the study. A questionnaire 
with written informed consent was used to collect 
information such as age, lifestyle, family history 
and therapeutic strategies. Measurements of waist 
circumference (WC), height, weight, systolic and 
diastolic blood pressure were documented. 
	 The study was conducted for two years 
after approval from the Research Ethics Committee 
(IRB/COM/FAC/34/OCT-2022), conducted from 
November 2022 to October 2024. Informed written 
consent was received from all subjects and their 
confidentiality was strictly upheld throughout the 
study.
	 The samples collected from the participants 
were analyzed for Adiponectin and Leptin by 
Enzyme-Linked Immunosorbent Assay (ELISA) 
using the reagent kits supplied by Euroimmun. 
HbA1c, FPG, 2-hour PPBG, Triglycerides (TG), 
Total Cholesterol (TC), LDL Cholesterol (LDLC) 
and HDL Cholesterol (HDLC) were analyzed by 
Beckman Coulter Clinical Chemistry Analyzer. 
Body mass index (BMI) was calculated by weight 
(in kilograms) divided by height (in meter square). 
The VAI was determined using the following 
formula: Waist Circumference/(39.68 + [1.88 × 
BMI]) × Triglycerides/1.03 × 1.31/High-Density 
Lipoproteins.

	 The data are presented as mean ± standard 
deviation or frequencies, depending on the variable 
type. Parametric and non-parametric statistical 
tests were utilized for comparisons, based on 
the distribution and nature of the data. A z-test 
was employed to assess differences in means 
between groups. The effect of semaglutide on the 
anthropometric measures, VAI, diabetic profile, 
lipid profile and markers of visceral adipose tissue 
activity was evaluated using repeated measures 
analysis of covariance, with treatment as the 
independent variable and changes in HbA1c and 
age as covariates. Data analysis was conducted 
using the Statistical Package for the Social 
Sciences, Version 29.0, with a p-value of less than 
0.05 considered statistically significant. 

Results

	 Table 1 shows the baseline demographic, 
anthropometric and clinical characteristics of study 
participants, categorized by weight status (normal 
weight, overweight and obesity). A total of 90 
individuals were included, with 30 participants in 
each of the normal weight, overweight and obesity 
groups. Among the total population, 52% were men 
and 48% were women, with a higher proportion of 
men in the normal weight group (60%) compared 
to the overweight (53%) and obesity (43%) groups. 
Smoking prevalence was highest in the overweight 
group (30%) and lowest in the normal weight group 
(10%). Hypertension and hypercholesterolemia 

Table 1. Baseline Demographic, Anthropometric and Clinical Characteristics of Study Participants

	 Total	 Normal Weight	 Overweight	 Obesity
n	 90	 30	 30	 30

Men (n, %)	 47 (52%)	 18 (60%)	 16 (53%)	 13 (43%)
Women (n, %)	 43 (48%)	 12 (40%)	 14 (47%)	 17 (57%)
Smoking (n, %)	 14 (15%)	 3 (10%)	 9 (30%)	 5 (17%)
Hypertension (n, %)	 43 (47%)	 5 (17%)	 15 (50%)	 23 (77%)
Hypercholesterolemia (n, %)	 48 (53%)	 10 (33%)	 17 (57%)	 21 (70%)
Weight (kg)	 78.0±7.7	 71.6±7.2	 78.2±8.4	 83.1±.7.5
BMI (kg/m2)	 28.0±2.5	 22.2±2.4	 27.2±2.2	 33.2±2.8
WC (cm)	 93.0±5.2	 87.1±4.7	 94.7±4.8	 98.2±6.1
Systolic BP (mm/Hg)	 117±7.8	 107.4±6.7	 117.2±8.9	 126.1±7.8
Diastolic BP (mm/Hg)	 81±5.0	 76.2±5.8	 81.6±7.6	 84.1±7.5

Data are expressed as n (%), means ± SD.  VAI: Visceral Adiposity Index, BMI: Body Mass Index, WC: Waist Circumference, 
BP: Blood Pressure 
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Fig. 1. Effect of Semaglutide Add-on therapy on BMI in Type 2 Diabetic Subjects

Fig. 2. Effect of Semaglutide Add-on therapy on VAI in Type 2 Diabetic Subjects

were more common in individuals with obesity 
(77% and 70%, respectively) compared to those 
with normal weight (17% and 33%, respectively). 
	 Anthropometric measurements showed 
a progressive increase in weight, BMI and waist 

circumference across the weight categories. The 
mean weight was highest in the obesity group (83.1 
± 7.5 kg) and lowest in the normal weight group 
(71.6 ± 7.2 kg). Similarly, BMI increased from 
22.2 ± 2.4 kg/m² in normal-weight individuals 
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Fig. 3. Effect of Semaglutide Add-on therapy on Leptin Levels in Type 2 Diabetic Subjects

Fig. 4. Effect of Semaglutide Add-on therapy on Adiponectic Levels in Type 2 Diabetic Subjects

to 33.2 ± 2.8 kg/m² in those with obesity. Blood 
pressure values also followed an increasing trend, 
with the obesity group having the highest systolic 
(126.1 ± 7.8 mmHg) and diastolic (84.1 ± 7.5 
mmHg) readings, while the normal weight group 
had the lowest (107.4 ± 6.7 mmHg and 76.2 ± 5.8 
mmHg, respectively). Overall, the data indicate that 

individuals with higher BMI tend to have increased 
cardiovascular risk factors, including hypertension 
and hypercholesterolemia, compared to those with 
normal weight.
	 Table 2 presents the impact of semaglutide 
add-on therapy on BMI, VAI and adiposity markers 
in type 2 diabetic subjects, categorized by weight 
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status. The results were recorded at baseline, 
after 12 weeks of metformin treatment and after 
an additional 12 weeks of semaglutide therapy. 
BMI remained relatively unchanged following 12 
weeks of metformin monotherapy in all groups. 
However, after the add-on therapy of semaglutide, 
a significant reduction in BMI was observed across 
all weight categories (p < 0.05). The most notable 
decrease was seen in individuals with obesity (-0.90 
kg/m²), followed by overweight (-0.70 kg/m²) and 
normal-weight participants (-0.60 kg/m²). VAI 
levels showed minimal fluctuation after metformin 
therapy alone but significantly decreased following 
the addition of semaglutide (p < 0.05). The greatest 
reduction was observed in the obesity group 
(-0.70), while smaller yet significant changes were 
noted in the overweight (-0.50) and normal weight 
groups (-0.40).
	 Leptin levels, an indicator of adipose 
tissue function, did not show considerable changes 
after metformin treatment. However, semaglutide 
add-on therapy resulted in a significant decrease 
in leptin concentrations across all weight groups 
(p < 0.05). The reduction was most pronounced 
in the obesity group (-5.10 ng/mL), followed by 
overweight (-3.40 ng/mL) and normal-weight 
individuals (-2.60 ng/mL). Adiponectin, an 
anti-inflammatory adipokine, increased after 
semaglutide treatment in all groups, with significant 
improvements compared to baseline (p < 0.05). The 
greatest increase was observed in the obesity group 
(+3.70 µg/mL), followed by overweight (+3.30 µg/
mL) and normal-weight participants (+3.30 µg/
mL).
	 Figure 1 to 4 illustrates the changes 
in BMI, VAI, leptin and adiponectin levels, 
respectively, across three groups of type 2 diabetic 
subjects (normal weight, overweight and obese) 
over three timepoints: baseline, after 12 weeks 
of metformin therapy and after 24 weeks of 
metformin with semaglutide. The results indicate 
the significant role of semaglutide in body weight 
and visceral fat regulation when used as an adjunct 
to metformin. 
	 Table 3 demonstrates the impact of adding 
semaglutide to metformin therapy on various 
metabolic parameters in individuals with type 2 
diabetes across different weight categories. The 
addition of semaglutide to metformin therapy 
led to significant improvements in metabolic 

parameters, particularly in the second phase of 
treatment (12 weeks to 24 weeks), as indicated 
by changes in glucose and lipid profiles across 
the different groups.In the normal weight group, 
FPG decreased from 8.1 ± 1.1 to 7.0 ± 0.6 (p < 
0.05), in the overweight group from 10.8 ± 1.3 to 
9.3 ± 0.8 (p < 0.05) and in the obesity group from 
13.5 ± 0.7 to 12.2 ± 1.2 (p < 0.05), indicating a 
substantial improvement in glucose control with 
the addition of semaglutide. PPBG levels also 
showed significant improvement in all groups 
after 24 weeks of semaglutide treatment. In the 
normal weight group, PPBG decreased from 11.8 
± 1.2 to 10.5 ± 1.8 (p < 0.05), in the overweight 
group from 14.9 ± 1.2 to 13.4 ± 2.2 (p < 0.05) 
and in the obesity group from 16.6 ± 1.2 to 15.1 
± 1.4 (p < 0.05). A significant reduction in both 
FPG and PPBG was observed after 24 weeks of 
semaglutide therapy across all weight groups. The 
greatest improvements were seen in individuals 
with overweight and obesity, indicating enhanced 
glycemic control. 
	 The HbA1c was observed with significant 
reductions from 12 weeks to 24 weeks in both 
the normal weight and overweight groups. In the 
normal weight group, HbA1c decreased from 7.2 
± 0.3 to 6.8 ± 0.5 (p < 0.05) and in the overweight 
group, it decreased from 8.8 ± 0.8 to 7.9 ± 0.4 (p < 
0.05). The obesity group also showed a significant 
decrease from 8.9 ± 0.5 to 8.0 ± 0.3 (p < 0.05). 
HbA1c levels declined significantly following 
semaglutide treatment, with a more pronounced 
effect in the overweight and obese groups. This 
suggests better long-term glucose regulation, 
reinforcing the role of semaglutide in diabetes 
management. 
	 The addition of semaglutide also had a 
significant effect on TC in the normal weight group, 
where TC decreased from 5.3 ± 0.4 to 4.8 ± 0.6 (p 
< 0.05) after 24 weeks of treatment. LDLC was 
observed significant reductions were observed in 
all three groups from 12 weeks to 24 weeks. In 
the normal weight group, LDLC decreased from 
3.2 ± 0.3 to 2.8 ± 0.7 (p < 0.05), in the overweight 
group from 4.2 ± 0.6 to 4.0 ± 0.7 (p < 0.05) and in 
the obesity group from 4.5 ± 0.4 to 4.2 ± 0.5 (p < 
0.05). Also, TC: HDLC ratio showed a significant 
decrease from 12 weeks to 24 weeks in the 
overweight group, where the ratio dropped from 
5.7 ± 0.6 to 5.3 ± 0.2 (p < 0.05) and in the obesity 
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group, where it decreased from 6.0 ± 0.4 to 5.7 ± 
0.4 (p < 0.05), indicating a more favourable lipid 
profile after 24 weeks of treatment with metformin 
and semaglutide. Overall, the data indicate that 
the addition of semaglutide to metformin therapy 
resulted in significant improvements in glucose 
control and lipid profiles, especially after the 
12-week mark, with all marked changes having a 
p-value < 0.05. 
	 Semaglutide treatment led to significant 
reductions in TC and LDLC, particularly in normal-
weight and overweight individuals. The decrease 
in these markers suggests potential cardiovascular 
benefits associated with semaglutide use. No 
significant changes were observed in TG or HDLC 
levels across the groups. This indicates that 
semaglutide is effective on lipid metabolism and 
may be more pronounced in cholesterol regulation 
rather than triglycerides.
	 The TC/HDLC ratio, an indicator of 
cardiovascular risk, showed a significant reduction 
in overweight and obese individuals, further 
supporting the role of semaglutide in improving 
lipid-related health outcomes.

Discussion

	 This study focused on the effect of 
semaglutide add-on to metformin on visceral 
adiposity index and biochemical markers of 
visceral adipose tissue activity in type 2 diabetic 
patients based on body mass. Semaglutide add-
on therapy significantly reduced BMI across all 
weight groups, with the most pronounced effect 
in individuals with obesity. The findings suggest 
that semaglutide enhances weight loss beyond the 
effects of metformin alone, reinforcing its role in 
managing obesity in type 2 diabetes. Semaglutide 
promotes the browning of white adipose tissue 
by activating the adenosine monophosphate-
activated protein kinase/sirtuin 1 pathway, leading 
to increased expression of thermogenic genes 
such as uncoupling protein 1 and peroxisome 
proliferator-activated receptor gamma coactivator 
1-alpha. This activation enhances mitochondrial 
biogenesis and function, contributing to a beige 
adipocyte phenotype and improved metabolic 
outcomes. Additionally, semaglutide mitigates 
inflammation and endoplasmic reticulum stress 
in adipose tissue, further facilitating the browning 

process. 21-23 Our results are consistent with 
previous research reported by Wilding et al., 
Garvey et al. and Davies et al., which highlights 
the effectiveness of semaglutide as an adjunct to 
metformin in lowering BMI across various weight 
categories, with the most substantial effects seen in 
individuals with obesity.24-26 Nauck et al. reported 
the enhanced weight loss observed with semaglutide 
compared to metformin alone, further supporting 
its role in managing obesity in patients with type 2 
diabetes.27 Van et al. reported that GLP-1 receptor 
agonists facilitate weight loss by influencing 
appetite regulation and promoting satiety.28 While 
metformin alone does not have a significant impact 
on VAI, semaglutide add-on significantly lowered 
VAI values across all groups. The decrease in VAI 
suggests improved fat distribution and a potential 
reduction in cardiometabolic risk factors. An et al., 
Buse et al. and Gloyn et al. reported a substantial 
decrease in VAI in patients treated with semaglutide 
and improved fat distribution, which may lower 
cardiometabolic risks.29-31 Anam et al. reported 
a reduction in VAI that complements evidence 
showing semaglutide role in improving insulin 
sensitivity and decreasing visceral fat mass, both 
of which are linked to reduced cardiovascular 
risks.32 McClean et al. reported that visceral fat 
accumulation is strongly associated with metabolic 
syndrome and cardiovascular diseases.33

	 The significant decline in leptin levels 
after semaglutide therapy indicates a reduction 
in fat mass and improved leptin sensitivity. Since 
leptin resistance is associated with obesity and 
metabolic disorders, the observed reduction 
may contribute to better appetite regulation and 
metabolic balance. The marked rise in adiponectin 
levels suggests improved insulin sensitivity 
and reduced inflammation. Adiponectin plays 
a crucial role in glucose metabolism and these 
results highlight the potential of semaglutide in 
improving metabolic health. Kim et al. and Muller 
et al. observed a decrease in leptin levels following 
semaglutide treatment, which suggests improved 
leptin sensitivity. This improved sensitivity plays 
a key role in regulating appetite and maintaining 
metabolic balance.34,35 Wilbon et al. confirm that 
GLP-1 receptor agonists enhance leptin signaling, 
which is often impaired in individuals with obesity 
and type 2 diabetes.36 Furthermore, the observed 
increase in adiponectin levels supports prior 
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findings reported by Yaribeygi et al. and Gao et al. 
that semaglutide helps improve insulin sensitivity 
and reduces systemic inflammation.37,38

	 The effects of semaglutide appeared 
more pronounced in the overweight and obesity 
groups compared to the normal-weight group. 
These findings are in line with research reported 
by Alanazi et al. and Shanshan et al., indicating 
that higher baseline adiposity may amplify the 
effectiveness of semaglutide in reducing fat 
markers and enhancing glycemic control.39,40 
The more significant benefits seen in these 
populations emphasize the potential of semaglutide 
as a therapeutic option for overweight and obese 
patients with type 2 diabetes, as reported by Garg 
et al., particularly those dealing with weight-related 
complications.41 This suggests that individuals with 
higher baseline adiposity may experience greater 
benefits from semaglutide therapy, particularly 
in terms of adiposity markers. The findings 
support the use of semaglutide as an effective 
add-on therapy to metformin in type 2 diabetes 
management, especially for patients with excess 
weight. The observed improvements in adiposity 
markers reinforce the potential of semaglutide in 
reducing cardiovascular and metabolic risks. 
	 The significant reductions in FPG and 
PPBG in all groups after semaglutide addition 
suggest that the drug effectively improves short-
term glucose control. These findings are particularly 
relevant for individuals with type 2 diabetes, 
especially those who are overweight or obese, 
where glycemic control is often more challenging. 
Semaglutide demonstrated a significant reduction 
in HbA1c across all weight categories, with the 
most pronounced improvements in overweight and 
obese patients. The decline in HbA1c reinforces the 
long-term effectiveness of semaglutide in managing 
diabetes, making it a valuable addition to therapy. 
This effect aligns with current data supporting 
the use of GLP-1 agonists like semaglutide in 
improving glycemic control. The reductions in 
FPG, PPBG and HbA1c in our study are consistent 
with other studies reported by Chao et al., Aroda et 
al. and Pratley et al., demonstrating the ability of 
semaglutide to improve both short- and long-term 
glycemic control.42-44 Ahren et al. and Rodbard et 
al. confirm that semaglutide leads to considerable 
reductions in HbA1c, especially in overweight and 
obese patients, reinforcing its value as an adjunct 

therapy.45,46 Dahiya et al. reported the growing 
evidence that GLP-1 receptor agonists are essential 
in achieving sustained glucose regulation.47

	 A decrease in LDLC and TC levels was 
observed, with the most significant reductions 
in normal-weight and overweight subjects. This 
suggests semaglutide has the potential to improve 
lipid metabolism and reduce cardiovascular risk, 
particularly in individuals at higher risk due to 
obesity and type 2 diabetes. Interestingly, TG 
and HDLC levels remained relatively unchanged 
across the groups. This suggests that the primary 
effect of semaglutide may be on LDL cholesterol 
rather than triglycerides or HDL cholesterol. The 
changes in the TC/HDLC ratio further suggest 
that semaglutide could help reduce cardiovascular 
risk, a critical aspect for diabetic patients prone to 
cardiovascular diseases. Folco et al., Hjerpsted 
et al. and Lee et al. reported reductions in LDLC 
and TC levels, particularly in normal-weight 
and overweight individuals, suggesting that 
semaglutide enhances lipid metabolism, thereby 
lowering cardiovascular risks.48-50 The relatively 
stable TG and HDLC levels are in line with Chae et 
al., showing that GLP-1 receptor agonists primarily 
impact LDLC levels rather than triglycerides or 
HDLC.51 These results underscore the potential 
of semaglutide to mitigate cardiovascular risks, as 
reported by Kosiborod et al., which is critical for 
diabetic patients at a higher risk of cardiovascular 
disease.52 

	 The improvements in metabolic markers 
were more pronounced in individuals with higher 
body weight (overweight and obese subjects), 
reflecting the potential of semaglutide as an 
effective weight management adjunct in type 2 
diabetes. Semaglutide has been shown to promote 
weight loss and these results align with that 
mechanism, particularly for patients with weight-
related complications in managing their diabetes. 
The treatment ability to enhance glycemic control 
and improve lipid profiles in these individuals 
could significantly impact both diabetes and 
cardiovascular disease outcomes in overweight 
and obese populations. These results emphasize 
the potential of semaglutide as a comprehensive 
therapeutic option for type 2 diabetes patients, 
addressing not only glucose levels but also 
improving cardiovascular risk factors associated 
with diabetes, such as high cholesterol. The 
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findings advocate for considering semaglutide 
earlier in the treatment regimen, especially for 
overweight or obese diabetic patients who face 
additional metabolic challenges. 
	 Vasilenko et al. and Williams et al. reported 
the differential effects of semaglutide in individuals 
based on their weight status, which underlines the 
importance of personalized medicine in managing 
type 2 diabetes.53,54 Isaacs et al. reported that 
tailoring therapies to individual characteristics such 
as weight status could optimize treatment outcomes 
and patient health.55 The combination of metformin 
and semaglutide significantly improved glucose 
regulation and lipid profiles, with more substantial 
benefits observed in individuals with higher body 
weight. These findings suggest that semaglutide 
could be particularly beneficial for individuals with 
type 2 diabetes who struggle with obesity-related 
metabolic complications. This analysis highlights 
the potential of semaglutide in improving metabolic 
health beyond glycemic control, particularly in 
individuals with higher body mass.
	 The limitations of this study include a 
relatively small sample size, which may affect 
the generalizability of the findings and the 
extended six-month follow-up period, which posed 
logistical and compliance challenges for consistent 
participant monitoring. Also, this research did not 
consider gender-specific variations, as the focus 
was on evaluating the overall effects within the 
broader population of individuals with type 2 
diabetes, categorized by body mass. Additional 
studies are required to assess the long-term effects 
and determine whether weight loss and metabolic 
improvements are maintained over time. Exploring 
the influence of semaglutide on other metabolic 
parameters and its potential in mitigating diabetes-
related complications could offer valuable insights. 

Conclusion

	 Semaglutide emerges as a promising 
long-term treatment for reducing the visceral 
adiposity index and enhancing metabolic health 
by effectively regulating leptin and adiponectin 
in patients with poorly controlled type 2 diabetes. 
This study underscores the significance of 
personalized treatment strategies, suggesting that 
semaglutide can be tailored to prevent excessive 
fat accumulation in the abdominal cavity while 

improving the balance of adipokines crucial for 
metabolic regulation.
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