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ABSTRACT 

Background: Non-alcoholic fatty liver disease (NAFLD) is the leading cause of chronic liver disease, 

with an estimated worldwide prevalence of 32.4%. The prevalence and disease burden of NAFLD are 

projected to exponentially increase, with mathematical models forecasting a 168% increase in the 

incidence of decompensated cirrhosis and a 178% increase in NAFLD-related deaths between 2015 

and 2030. 

Objective: To determine the Efficacy and Safety of Semaglutide in Non-Alcoholic Fatty Liver 

Disease 

Methodology: This clinical based study was carried out at the Department of medicine, Bolan 

medical college/ Bolan medical complex hospital Quetta. The study duration was one year from 

January 2023 to January 2024. This study approval was given by the ethical committee of the hospital. 

To diagnose liver inflammation or injury, ALT and AST enzymes were measured. The initial dose 

escalation schedule for semaglutide was followed subcutaneously by patients. During the 1st four 

weeks, 0.25 mg dose was given once a week. Then the dose was increased to 0.5 mg during 5 to 8 

weeks. It was further followed by an increase to 1mg in the 9th week and onwards. All the data was 

analyzed by using SPSS version 23. 

Results: In the current study, a total of 40 patients were included.  There were 24 (60%) males and 

16 (40%) females in our study. The mean (SD) of the patients was 48 (±12) years with minimum age 

of 45 and maximum age of 60 years. Significant improvements were observed in triglycerides (p = 

0.002), LDL cholesterol (p = 0.002), HDL cholesterol (p = 0.000), body weight (p = 0.03), fasting 

plasma glucose (<0.001), BMI (p = 0.001) and HbA1c (p = 0.42). Reductions in ALT (p = 0.0001) 

and AST (p = 0.13) in liver function tests. 

Conclusion: Our study concludes that Semaglutide provides a therapeutic option for NAFLD, but 

still, collaborative efforts and modifications in lifestyle are required to lessen this burden on human 

health. An effective improvement was observed in different parameters by comparing Semaglutide 

activity with baseline measures 
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Introduction 

Non-alcoholic fatty liver disease (NAFLD) is the leading cause of chronic liver disease, with an 

estimated worldwide prevalence of 32.4%[1,2]. The prevalence and disease burden of NAFLD are 

projected to exponentially increase, with mathematical models forecasting a 168% increase in the 
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incidence of decompensated cirrhosis and a 178% increase in NAFLD-related deaths between 2015 

and 2030. These projections highlight the significant healthcare expenditures and lower health-related 

quality of life associated with the disease[3-5]. NAFLD is a spectrum of liver disease characterized 

by hepatic steatosis in the absence of excessive alcohol consumption[6]. The majority of patients with 

NAFLD have NAFL, of which approximately 20% will develop non-alcoholic steatohepatitis 

(NASH) and have a risk of further progression to cirrhosis, hepatocellular carcinoma, and end-stage 

liver disease[3]. Although lean NAFLD is increasingly recognized, the majority of patients with 

NAFLD have one or more components of metabolic syndrome, which is also independently strongly 

associated with fibrosis progression[7,8]. GLP-1 receptor agonists (RAs) offer promising therapeutic 

options in NAFLD due to their beneficial glycemic and weight loss effects. GLP-1 receptors have 

been detected on human hepatocytes, and it is hypothesized that their activation by GLP-1 RAs can 

have positive effects on hepatic steatosis, lipotoxicity, fatty acid oxidation, and cytokines involved in 

hepatic inflammation and fibrosis[9,10]. Moreover, GLP-1 RAs may have indirect hepatoprotective 

benefits through increased insulin secretion in response to hyperglycemia, decreased glucagon 

secretion, delayed gastric emptying, and significant weight loss[11,12]. Among the GLP-1 RAs, 

semaglutide has demonstrated the greatest glycemic and weight loss benefits[13]. In a recent phase 

three trial of patients with overweight or obesity, semaglutide showed a significant decrease in body 

weight by 14.9% compared to 2.4% with placebo [14]. Additionally, semaglutide has shown reduced 

rates of major adverse cardiovascular events and a lower risk of adverse renal outcomes in patients 

with type 2 diabetes (T2DM)[15]. It has since been approved for the treatment of T2DM and chronic 

weight management. Several randomized clinical trials have also demonstrated the beneficial effects 

of semaglutide in patients with NAFLD. A previous systematic review with meta-analysis was 

conducted to assess the impact of semaglutide on biochemical and radiologic measures of 

NAFLD[16]. However, more than 85% of the study’s patients had diabetes or obesity rather than 

confirmed NAFLD. Additionally, no histological outcomes were reported, which are considered the 

gold standard for diagnosing and managing NAFLD. Since its publication, a recent randomized 

controlled trial (RCT) by Loomba et al[17] has been performed, focusing on semaglutide in patients 

with NASH and compensated cirrhosis. The purpose of this systematic review and meta-analysis is 

to provide an updated review on the efficacy and safety of semaglutide, focusing on patients with 

NAFLD, in order to more specifically reflect the NAFLD population and expand the current 

understanding of semaglutide in NAFLD. 

 

Materials and Methods 

This clinical based study was carried out at the Department of medicine, Bolan medical college/ Bolan 

medical complex hospital Quetta. The study duration was one year from January 2023 to January 

2024. This study approval was given by the ethical committee of the hospital. Mindray BS-430 was 

blood profiling procedure in our study. Medical laboratories employ clinical chemistry analyzers for 

many blood tests. It measured biomarkers to help diagnose NAFLD. To diagnose liver inflammation 

or injury, ALT and AST enzymes were measured. But high ALT was the predominant liver damage 

sign.  High bilirubin and low albumin indicated hepatic obstruction and impaired liver function, 

respectively. Dyslipidemia—low HDL cholesterol and high triglycerides—occurs in NAFLD 

patients. Platelets, liver biochemistry (AST, ALT), fasting lipids (Triglycerides, HDL cholesterol, 

LDL), and diabetes- related tests (HbA1c) were tested in the lab. The initial dose escalation schedule 

for semaglutide was followed subcutaneously by patients. During the 1st four weeks, 0.25 mg dose 

was given once a week. Then the dose was increased to 0.5 mg during 5 to 8 weeks. It was further 

followed by an increase to 1mg in the 9th week and onwards. All the data was analyzed by using 

SPSS version 23. Frequency and percentages were determined for the variable like gender and means 

and standard deviation were calculated for the variables like age and laboratory tests. 

 

Results 

In the current study, a total of 40 patients were included.  There were 24 (60%) males and 16 (40%) 

females in our study. The mean (SD) of the patients was 48 (±12) years with minimum age of 45 and 

https://jptcp.com/index.php/jptcp/issue/view/79
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B15
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600803/#B17


Efficacy and Safety of Semaglutide in Non-Alcoholic Fatty Liver Disease 
 

 

Vol. 31 No.08 (2024): JPTCP (772 -777)    Page | 774 

maximum age of 60 years. The baseline characteristics of these patients were as follow. The patient's 

weight ranged from 159 to 245 kg, with the average of 220±4 kg. The patients' BMI ranged from 30 

to 40kg/m2, with an average of 39±1 kg/m2. The patients' lipid profile revealed LDL levels ranging 

from 84 to 141 mg/dl, with an average of 101±5mg/dl. The average HDL level was 41±4mg/dl, 

ranging from 41 to 51mg/dl. The triglyceride readings were 121-254mg/dl, with an average of 173±3 

mg/dl. Average ALT levels were 27±3 U/L, whereas AST levels ranged from 10 to 45U/L with an 

average of 21±1U/L. The HbA1c ranged from 5.83% to 6.73%, averaging 5.8±0.1%, whereas fasting 

plasma glucose levels ranged from 48 to 115mg/dl, averaging 69±4mg/dl The platelet count in the 

hematological profile was 153-455 103/μL, with an average of 223±21 103/μL (table 1). The 

semaglutide activity in patients with NAFLD is shown in table 2. Significant improvements were 

observed in triglycerides (p = 0.002), LDL cholesterol (p = 0.002), HDL cholesterol (p = 0.000), body 

weight (p = 0.03), fasting plasma glucose (<0.001), BMI (p = 0.001) and HbA1c (p = 0.42). 

Reductions in ALT (p = 0.0001) and AST (p = 0.13) in liver function tests. (Table 3)   

 

 
Figure 1: Gender wise distribution of patients 

 

Table 1: Baseline characteristics of the patients 
Parameter Mean±Sd (Range) 

Age 48 ±12, (45-60 years) 

Body weight  220±4 kg (159 to 245 kg) 

BMI 48 ±12 (45-60) years 

LDL cholesterol 101±5mg/dl, (84 to 141 mg/dl,) 

HDL cholesterol 41±4mg/dl, (41 to 51mg/dl.) 

triglycerides  173±3 mg/dl. (121-254mg/dl) 

ALT 27±3 U/L (18-51) U/L  

AST 21±1U/L (10 to 45U/L) 

HbA1c 5.8±0.1%, (5.83% to 6.73%) 

Fasting plasma glucose 69±4mg/dl (48 to 115mg/dl) 

Platelets 223±21 103/μL (153-455 103/μL) 
  

Table 2: Semaglutide activity in patients with NAFLD 
Parameter Mean±Sd (Range) 

Body weight  92±3 kg (78 to 107 kg) 

BMI 33 ±9 (31-39) years 

LDL cholesterol 98±5mg/dl (81 to 130 mg/dl) 

HDL cholesterol 40±2mg/dl, (30 to 49mg/dl) 

triglycerides  160±1.5 mg/dl. (100-220mg/dl) 

ALT 20±3 U/L (19-50) U/L 

AST 21±1U/L (10 to 45U/L) 

HbA1c 5.4±0.1%, (5.80% to 6.70%) 
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Fasting plasma glucose 103±4mg/dl (48 to 115mg/dl) 

Platelets 196±18 103/μL (153-455 103/μL) 

 

Table 3: Comparison of Baseline and Semaglutide activity in patients with NAFLD 
Parameter Semaglutide Baseline P value 

 Mean±Sd (Range) Mean±Sd (Range)  

Body weight  92±3 kg (78 to 107 kg) 220±4 kg (159 to 245 kg) 0.03 

BMI 33 ±9 (31-39) years 48 ±12 (45-60) years 0.001 

LDL cholesterol 101±5mg/dl (84 to 141 mg/dl) 98±5mg/dl, (84 to 141 mg/dl,) 0.002 

HDL cholesterol 40±2mg/dl, (30 to 49mg/dl) 41±4mg/dl, (41 to 51mg/dl.) 0.000 

triglycerides  160±1.5 mg/dl. (100-220mg/dl)  173±3 mg/dl. (121-254mg/dl) 0.002 

ALT 20±3 U/L (19-50) U/L 27±3 U/L (18-51) U/L  0.0001 

AST 21±1U/L (10 to 45U/L) 21±1U/L (10 to 45U/L) 0.13 

HbA1c 5.4±0.1%, (5.80% to 6.70%) 5.8±0.1%, (5.83% to 6.73%) 0.42 

Fasting plasma glucose 103±4mg/dl (48 to 115mg/dl) 69±4mg/dl (48 to 115mg/dl) (<0.001 

Platelets 196±18 103/μL (153-455 103/μL) 223±21 103/μL (153-455 103/μL) 0.000 

 

Discussion 

For the treatment of non-alcoholic fatty acid liver disease (NAFLD), semaglutide is found to be a 

promising drug. It is potentially approved by the FDA. The major cause of chronic liver disease (CLD) 

was found to be NAFLD [18-20]. In the trials performed, the safety profile of semaglutide was found 

to be consistent with the previous findings in the patients being overweight or obese, and having type 

2 diabetes[21]. Brief gastrointestinal symptoms and mild to moderate incidents were noted with 

treatment. No adverse effects were identified on renal or hepatic function.  Semaglutide treatment led 

to increased triglycerides (173±3 mg/dl to 160±1.5 mg/dl), LDL cholesterol (101±5 mg/dl to 

98±5mg/dl), and decreased HDL cholesterol (41±4 mg/dl to 40±2 mg/dl), consistent with previous 

findings of improved liver fat content with GLP-1 receptor agonists [22]. In particular, ALT levels 

improved [22]. Our investigation showed a decrease in ALT levels (27±3 U/L to 20±3 U/L).  In 

NAFLD patients, semaglutide activity had distinct discernible effects than baseline characteristics. 

Due to these changes, reaction or treatment selection may affect demographics. After treatment with 

semaglutide, body weight and BMI decreased somewhat compared to baseline, comparable with prior 

findings [23, 24]. This revealed how semaglutide can improve NAFLD and other metabolic problems. 

Obesity is a risk factor for NAFLD, thus our study's weight and BMI reductions are notable. 

Semaglutide may reduce metabolic abnormalities that cause NAFLD by encouraging weight loss. 

Lifestyle changes and collaboration in NAFLD management are also highlighted by our findings. 

Semaglutide may cure NAFLD, however more research is needed to confirm its efficacy and safety. 

Studies are needed to determine the best combination therapy and dose regimes for Semaglutide for 

NAFLD. A dose-dependent connection exists between NAFLD patients' histological improvement 

and weight loss [10]. Semaglutide's benefits have also been shown in NAFLD trials[25,26]. In Volpe 

et al.'s 2022 trial, body weight decrease was up to 10%, which may explain semaglutide's advantages. 

Lifestyle changes and collaboration in NAFLD management are also highlighted by our findings. 

Semaglutide may cure NAFLD, however more research is needed to confirm its efficacy and safety. 

Studies are needed to determine the best combination therapy and dose regimes for Semaglutide for 

NAFLD.  Previous research shows that Semaglutide improves cardiovascular difficulties in type 2 

diabetics with obesity and other metabolic variables. We tested Semaglutide in NAFLD patients to 

add to the corpus of information . Semaglutide improved glycemic control by lowering HbA1c levels 

(5.8±0.1% to 5.4±0.1%) and increasing fasting glucose levels (69±4 mg/dl to 103±4 mg/dl). However, 

some patients experienced hypoglycemic episodes with glucose levels of 70 mg/dL [27].  HOMA-IR 

was not found. Along with this, Semaglutide has been found to impose its beneficial impacts through 

its antioxidative and anti-inflammatory actions [28]. However, some studies have also provided the 

data related to the direct impact of GLP1-RAs in cell-culture models of NAFLD on hepatic lipid 

metabolism [29]. 
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Conclusion 

Our study concludes that Semaglutide provides a therapeutic option for NAFLD, but still, 

collaborative efforts and modifications in lifestyle are required to lessen this burden on human health. 

An effective improvement was observed in different parameters by comparing Semaglutide activity 

with baseline measures 
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