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ABSTRACT 
Objective: To assess and compare the impact of empagliflozin and semaglutide on lipid profile 
indicators among patients with type 2 diabetes mellitus (T2DM). 
Study design: A cross-sectional study. 
Place and Duration: Ibn-e-Siena Hospital and Research Institute, Multan, from October 2025 to May 
2026. 
Methodology: A total of 80 patients with T2DM receiving either empagliflozin (n=40) or semaglutide 
(n=40) for at least six months were selected for the study through non-probability consecutive 
sampling. Baseline data was collected using a structured proforma. Blood samples in fasting 
condition were obtained for the assessment of lipid profile and glycaemic parameters in both study 
groups.  
Results: Patients receiving semaglutide demonstrated significantly lower total cholesterol 
(178.6±26.9 vs. 192.4±28.7 mg/dL, p=0.030), LDL-C (104.3±20.5 vs. 118.5±22.1 mg/dL, p=0.004), 
triglycerides (165.2±31.8 vs. 186.7±34.5 mg/dL, p=0.005), and VLDL-C levels (33.1±6.3 vs. 37.3±6.9 
mg/dL, p=0.006) in contrast to empagliflozin group. HDL-C levels were significantly higher among 
semaglutide users (46.8±8.1 vs. 41.2±7.6 mg/dL, p=0.002). Furthermore, semaglutide-treated 
patients exhibited lower HbA1c (7.4±0.9% vs. 7.9±1.0%, p=0.021) and fasting blood glucose levels 
(142.3±25.7 vs. 156.8±28.4 mg/dL, p=0.017). 
Conclusion: Semaglutide was associated with a more favorable lipid profile and better glycaemic 
control compared with empagliflozin among T2DM diagnosed patients. These findings support role 
of semaglutide in providing additional cardiometabolic benefits in diabetic patients with 
concomitant dyslipidaemia.  
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INTRODUCTION 

Type 2 diabetes mellitus (T2DM), a chronic 

metabolic disorder, isdefined as progressive β-
cell dysfunction leading to impaired insulin 

secretionand eventually insulin resistance1, 2. It 

has become a major global health concern due 
to its increasing prevalence and association 

with serious complications, particularly 
cardiovascular and renal diseases2, 3. 

Cardiovascular disease remains one of the 
major causes of morbidity and mortality 

among patients with T2DM, underscoring the 

importance of therapeutic approaches that go 

beyond blood glucose management4. 

Diabetic dyslipidaemia is a major contributor 
to cardiovascular complications in patients 

with T2DM. It is characterized by raised 
triglycerides levels, higher very-low-density 

lipoprotein (VLDL) and small dense low-
density lipoprotein (sdLDL) particles aligned by 

reduced high-density lipoprotein cholesterol 

(HDL-C) levels5. Insulin resistance promotes 
increased free fatty acid release, hepatic lipid 

synthesis, and impaired lipoprotein 

mailto:xeeiq181@gmail.com


Zeemal Iqbal et al / Comparative Impact of Empagliflozin and Semaglutide on Lipid Profile in 
Patients with Type-2 Diabetes Mellitus: A Cross-Sectional Study 

4451| International Journal of Pharmacy Research & Technology | Jan - June 2026 | Vol 16 | Issue 1 

metabolism, resulting in an atherogenic lipid 

profile6. Therefore, improving lipid 
abnormalities represents an important 

therapeutic target in reducing cardiovascular 
risk among individuals with T2DM. 

Recent advances in diabetes therapy have 

introduced glucose-lowering agents with 
additional cardiovascular and metabolic 

benefits, particularly sodium-glucose 
cotransporter-2 inhibitors (SGLT2 inhibitors) 

and glucagon-like peptide-1 receptor agonists 
(GLP-1 RAs)7. Empagliflozin, an SGLT2 

inhibitor, reduces renal glucose reabsorption, 

leading to increased urinary glucose excretion 
and improved glycaemic control8. Large 

cardiovascular outcome trials have verified its 
cardioprotective and renoprotective effects in 

patients with T2DM9, 10. Additionally, 

empagliflozin has been reported to influence 
lipid metabolism through changes in body 

weight, energy metabolism, and lipoprotein 
profiles, although variations in LDL cholesterol 

responses have been observed among 
studies11. 

Semaglutide, a long-acting GLP-1 receptor 

agonist, enhances glucose metabolism by 
enhancing glucose-dependent insulin release, 

reducing glucagon secretion, slowing gastric 
emptying, and facilitating weight loss12. 

Clinical studies have substantiated its 

effectiveness in improving glycaemic control 
and reducing cardiovascular risk13. Moreover, 

GLP-1 receptor agonists have demonstrated 
favorable effects on lipid parameters, including 

reductions in total cholesterol, LDL cholesterol, 

triglycerides, and improvement in atherogenic 
lipid patterns14. 

Although both empagliflozin and semaglutide 
provide significant metabolic and 

cardiovascular benefits, their mechanisms of 
action differ and may result in distinct effects 

on lipid parameters. Previous studies have 

mainly evaluated their individual effects on 
glycaemic control, weight reduction, and 

cardiovascular outcomes, while direct 
comparative evidence regarding their impact 

on lipid profile remains limited. Therefore, this 

study was planned to compare the effects of 
empagliflozin and semaglutide on lipid profile 

parameters, including total cholesterol, 
triglycerides, LDL cholesterol, and HDL 

cholesterol, among patients with T2DM. 
 
METHODOLOGY 

Ourcross-sectional comparative study was held 
at Ibn-e-Siena Hospital and Research Institute, 

Multan over a period of 6 months to evaluate 

and compare the lipid profile parameters in 

patients with T2DM receiving either 
empagliflozin or semaglutide. The estimated 

sample size was 80 patients, calculated using 
a two-sample comparison of means formula 

based on expected differences in LDL-C levels 

reported in previous literature. The sample 
was equally distributed into two groups, with 

40 patients receiving empagliflozin and 40 
patients receiving semaglutide. 

Adult patients aged 18 years and above with a 
confirmed diagnosis of T2DM and on stable 

treatment with either empagliflozin or 

semaglutide were considered for the study. 
Patients were enrolled from the outpatient 

department of medicine and endocrinology. 
Patients receiving combined therapy with both 

drugs, those with type 1 diabetes mellitus, 

pregnancy, chronic liver disease, severe renal 
impairment, active malignancy, recent acute 

cardiovascular events, or those with recent 
initiation or dose adjustment of lipid-lowering 

therapy were excluded to minimize 
confounding effects on lipid parameters. 

Baseline Demographic and clinical information 

was collected from medical database and 
patient interviews, including age, gender, 

duration of diabetes, body mass index (BMI), 
and comorbid conditions such as hypertension 

and cardiovascular disease. Biochemical 

parameters were recorded at the time of data 
collection, including fasting blood glucose, 

glycated hemoglobin (HbA1c), and lipid profile. 
Lipid profile parameters included total 

cholesterol, triglycerides, LDL-C, and HDL-C, 

measured using standardized laboratory 
techniques of the hospital diagnostic 

laboratory. 
The primary objective of the investigation was 

to compare lipid profile parameters between 
patients receiving empagliflozin and those 

receiving semaglutide. Secondary outcomes 

included comparison of glycaemic control and 
BMI between the two groups. 

The collected data was analyzed using IBM 
SPSS Statistics version (version 12). 

Continuous variables were documented as 

mean ± standard deviation or median with 
interquartile range Whereas, categorical 

variables were recorded as frequencies along 
with percentages. Normality of the data was 

assessed using the Shapiro–Wilk test. 
Thereafter, independent sample t-test and 

Mann-Whitney wereapplied for comparison of 

normallydistributed and skewed variables, 
respectively. The chi-square test was used for 

categorical variables. The difference between 
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the analyzed variables was considered 

statistically significant upon achieving p-value 
of less than 0.05.  

Ethical approval for the study was sought from 
the Ethical Review board of the hospital. 

Moreover, all participants were informed of the 

study objectives in detail followed by the 
documentation of their written consent. The 

confidentiality of participants’ information was 
strictly conserved throughout the study.  

 
RESULTS  

The average age of patients in the 

empagliflozin group was 56.8 ± 9.4 years, 
whereas the semaglutide group had an 

average age of 55.2 ± 10.1 years. The 

participants of two study groups had 
comparable baseline characteristics (Table 1). 

Comparison of lipid profile parameters 
between the two groups demonstrated 

statistically significant differences. Patients 

receiving semaglutide had significantly lower 
total cholesterol levels compared to those 

receiving empagliflozin (178.6 ± 26.9 mg/dL 
vs. 192.4 ± 28.7 mg/dL; p = 0.030). Similarly, 

LDL cholesterol values were significantly lower 
in the semaglutide group than in the 

empagliflozin group (104.3 ± 20.5 mg/dL vs. 

118.5 ± 22.1 mg/dL; p = 0.004). HDL 

cholesterol levels were significantly higher 

among patients receiving semaglutide 
compared to those receiving empagliflozin 

(46.8 ± 8.1 mg/dL vs. 41.2 ± 7.6 mg/dL; p = 
0.002). Moreover, triglyceride profile was also 

significantly improvedin the semaglutide group 

(165.2 ± 31.8 mg/dL) compared to the 
empagliflozin group (186.7 ± 34.5 mg/dL; p = 

0.005). Lastly, VLDL levels wereanalyzed, and 
they were also significantly reduced among 

patients receiving semaglutide compared with 
those receiving empagliflozin (33.1 ± 6.3 

mg/dL vs. 37.3 ± 6.9 mg/dL; p = 0.006) 

(Table 2). 
Assessment of glycaemic and anthropometric 

parameters revealed that patients receiving 
semaglutide had significantly lower HbA1c 

levels than those receiving empagliflozin (7.4 

± 0.9% vs. 7.9 ± 1.0%; p = 0.021). The level 
of fasting blood glucose were also 

substantiallyreduced in the semaglutide group 
(142.3 ± 25.7 mg/dL) compared to the 

empagliflozin group (156.8 ± 28.4 mg/dL; p = 
0.017). Although lower BMI and body weight 

values were observed among patients 

receiving semaglutide, these differences did 
not reach statistical significance (p > 0.05) 

(Table 3).

 
Table 1: Baseline Characteristics of Study Participants 

Variable Empagliflozin (n=40) 
Semaglutide 

(n=40) 
Test value p-value 

Age (years) 56.8 ± 9.4 55.2 ± 10.1 t = 0.74 0.46 

Gender (M/F) 22 / 18 20 / 20 χ² = 0.20 0.65 

Duration of T2DM 
(years) 

8.1 ± 3.2 8.5 ± 3.6 t = 0.52 0.60 

BMI (kg/m²) 30.6 ± 4.8 31.2 ± 5.1 t = 0.55 0.58 

HbA1c (%) 8.4 ± 1.1 8.6 ± 1.0 t = 0.84 0.40 

Hypertension (%) 62.5% 65% χ² = 0.05 0.82 

 
Table 2: Analysis of Lipid Profile in Two Study Groups 

Lipid Parameter Empagliflozin (n=40) 
Semaglutide 

(n=40) 
t-value p-value 

Total Cholesterol (mg/dL) 192.4 ± 28.7 178.6 ± 26.9 2.21 0.030 

LDL-C (mg/dL) 118.5 ± 22.1 104.3 ± 20.5 3.00 0.004 

HDL-C (mg/dL) 41.2 ± 7.6 46.8 ± 8.1 3.17 0.002 

Triglycerides (mg/dL) 186.7 ± 34.5 165.2 ± 31.8 2.93 0.005 

VLDL (mg/dL) 37.3 ± 6.9 33.1 ± 6.3 2.86 0.006 

 
Table 3: Glycemic Control and Anthropometric Comparison 

Parameter 
Empagliflozin 

(n=40) 

Semaglutide 

(n=40) 
t-value p-value 

HbA1c (%) 7.9 ± 1.0 7.4 ± 0.9 2.35 0.021 

Fasting Blood Glucose 

(mg/dL) 
156.8 ± 28.4 142.3 ± 25.7 2.44 0.017 

BMI (kg/m²) 30.6 ± 4.8 28.9 ± 4.5 1.65 0.102 
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Weight (kg) 82.4 ± 12.1 78.6 ± 11.5 1.42 0.159 

 
DISCUSSION  

T2DM is frequently accompanied by 

dyslipidaemia, characterized by elevated 

triglycerides, increased LDL-C, and reduced 
HDL-C, all of which contribute significantly to 

cardiovascular associated morbidity and 
mortality. Given the validated role of 

cardiovascular disease as cause of death 
among T2DM affected patients, the 

identification of antidiabetic therapies that 

provide favorable effects on lipid metabolism 
in addition to glycaemic control has become 

an important therapeutic objective. 
The present study compared lipid profile 

parameters among patients with T2DM 

receiving either empagliflozin or semaglutide. 
The findings demonstrated that patients 

receiving semaglutide had significantly 
improved lipid profile, compared with those 

receiving empagliflozin. In addition, 
semaglutide-treated patients exhibited 

significantly lower HbA1c and fasting blood 

glucose levels, indicating better glycaemic 
control. These results suggest that 

semaglutide may offer greater benefits in 
improving cardiometabolic risk factors among 

patients with T2DM. 

The superior glycaemic control observed in the 
semaglutide group is consistent with findings 

from previous clinical trials. Marso et al., in the 
SUSTAIN-6 trial, reported weekly 

administration of semaglutide helped in 
significant reduction of body weight, HbA1c 

levels, and adverse cardiovascular events15. 

Similarly, Wilding et al., in the STEP-2 trial, 
demonstrated that semaglutide produced 

substantial and sustained improvements in 
metabolic parameters among overweight and 

obese patients with T2DM16. Although the 

present study did not evaluate longitudinal 
changes in weight, the lower HbA1c and 

fasting glucose levels observed among 
semaglutide users are in agreement with these 

landmark trials. 

The favorable lipid profile associated with 
semaglutide in the present study is also 

supported by previous literature. Tóth et al. 
reported significant reductions in LDL 

cholesterol and non-HDL cholesterol following 
long-term semaglutide therapy in patients with 

T2DM. Furthermore, semaglutide treatment 

was associated with favorable alterations in 
lipoprotein subfractions, suggesting a 

reduction in atherogenic lipid burden17. 
Similarly, Newsome et al. demonstrated that 

semaglutide improves several metabolic risk 
factors beyond glycaemic control, supporting 

its broader cardiometabolic benefits18. The 
lower LDL-C and triglyceride levels and higher 

HDL-C levels observed in our study are 
therefore consistent with the growing body of 

evidence supporting the lipid-modifying effects 

of GLP-1 receptor agonists. 
Several biological mechanisms may explain 

these findings. Semaglutide plays a role in 
triggering insulin secretion,glucagon 

suppression, and delays gastric emptying, 

leading to decreased energy consumption and 
improved insulin sensitivity.Improved insulin 

sensitivity may reduce hepatic production of 
very-low-density lipoproteins and enhance lipid 

clearance, leading to reductions in circulating 
triglycerides and LDL-C. In addition, 

experimental work by Rakipovski et al. 

demonstrated that semaglutide may exert 
anti-atherosclerotic effects through 

mechanisms independent of weight reduction, 
including attenuation of vascular inflammation 

and reduction of atherosclerotic plaque 

development19. These effects may contribute 
to the cardiovascular protection observed with 

semaglutide therapy. 
In contrast, patients receiving empagliflozin in 

the current study exhibited comparatively 
higher total cholesterol and LDL-C levels. 

These findings are consistent with 

observations reported by Rau et al., who 
demonstrated that empagliflozin treatment 

resulted in modest increases in LDL-C despite 
its favorable cardiovascular profile20. Several 

mechanisms have been proposed to explain 

this phenomenon, including alterations in lipid 
metabolism, increased lipolysis, and a 

metabolic shift from glucose utilization toward 
fatty acid oxidation. Although modest 

increases in LDL-C have been observed with 

SGLT2 inhibitors, these changes do not appear 
to negate their cardiovascular benefits. 

Indeed, the cardiovascular benefits of 
empagliflozin have been well established. 

Zinman et al., in the EMPA-REG OUTCOME 
trial, reported significant reductions in 

cardiovascular mortality, heart failure 

associated hospitalization, and all-cause 
mortality among patients receiving 

empagliflozin21. Therefore, despite the 
comparatively less favorable lipid profile 

observed in our study, empagliflozin remains 

an important therapeutic option, particularly 
for patients at high cardiovascular or renal 
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risk. These findings emphasize that lipid profile 

changes should be clinically correlated with 
other prognostic factors in cardiovascular and 

renal protection. 
The significantly lower HbA1c levels observed 

among semaglutide users in the present study 

are also supported by comparative studies. 
Rodbard et al. compared oral semaglutide with 

empagliflozin and found greater reductions in 
HbA1c among patients receiving 

semaglutide22. Improved glycaemic control 
may contribute indirectly to favorable lipid 

profile changes by reducing insulin resistance 

and improving hepatic lipid metabolism. This 
relationship may partly explain the more 

favorable lipid parameters observed among 
semaglutide-treated patients in the present 

study. 

The clinical implications of these findings are 
noteworthy. Dyslipidaemia is a major 

modifiable cardiovascular risk factor in patients 
with T2DM, and the observed association 

between semaglutide therapy and a more 
favorable lipid profile suggests a potential 

advantage for patients with concomitant 

dyslipidaemia or obesity. However, treatment 
decisions should remain individualized, 

considering not only lipid profile and glycaemic 
control but also cardiovascular, renal, 

economic, and patient-specific factors. 

This study has multiple short coming 
limitations. The cross-sectional study design 

does halts the determination of causal links 
between treatment exposure and lipid profile 

outcomes. Because measurements were 

obtained at a single point in time, it cannot be 
determined whether the observed differences 

were directly attributable to the medications or 
influenced by other factors. Moreover, it was a 

single center investigation with ratherlimited 
participants which limits the implications of the 

results on the generalized population. Lastly, 

potential confounding factors including dietary 
routine, physical activity, sideline medication, 

duration of treatment, and concurrent use of 
lipid-lowering agents were not fully controlled. 

It is suggested to conduct larger studies with 

heterogenous samplesto validate these 
findings and further establish the comparative 

effects of empagliflozin and semaglutide on 
lipid metabolism and cardiovascular risk. 

 
CONCLUSION 

Patients with T2DM receiving semaglutide 

exhibited significantly more favorable lipid 
profilescompared with patients receiving 

empagliflozin. Semaglutide was also 

associated with better glycaemic control. 

These findings suggest that semaglutide may 
provide additional cardiometabolic benefits 

beyond glucose lowering and may represent a 
valuable therapeutic option for patients with 

T2DM and concomitant dyslipidaemia. 
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