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Abstract 
Background: Statins, widely prescribed for various chronic conditions such as cardiovascular diseases, 
cerebrovascular diseases, peripheral vascular diseases, and diabetes mellitus, have raised concerns regarding 
potential side effects with prolonged usage, including hepatic steatosis. We in the current study tried to analyze 
the incidence of hepatic steatosis in patients taking statins for long duration. 
Methods: Patients on prolonged statin therapy were selected. Lab investigations (ALT), (AST), and (ALP), and 
Lipid Profile: serum levels of total cholesterol, low-density lipoprotein cholesterol (LDL-C), high-density 
lipoprotein cholesterol (HDL-C), and triglycerides to monitor lipid levels. Fasting Blood Sugar (FBS) Fasting 
blood glucose levels to identify patients with diabetes or impaired glucose metabolism. Abdominal ultrasound 
was done to detect fatty changes in the liver.  
Results: Overall, 34.33% of cases taking Atorvastatin tablets had fatty liver, while 65.67% did not. For diabetics, 
the prevalence of fatty liver was 36.84%, while for non-diabetics, it was 31.03%. The p-value for diabetics is 
0.065, suggesting a possible association between diabetes and fatty liver change. The prevalence of fatty liver is 
slightly higher among diabetics than non-diabetics. The most common ADRs reported were fatigue (24 cases), 
myalgia (muscle pain) (16 cases), joint pain (12 cases), dysphagia (difficulty swallowing) (12 cases), and insomnia 
(11 cases) all were mild and self-limiting. 
Conclusion: This study concludes that prolonged statin use induces fatty acid synthesis, leading to the accumu-
lation of excess fatty acids in visceral organs, particularly the liver, and consequently resulting in fatty liver. To 
minimize the overall occurrence of adverse effects associated with statin use and enhance patient quality of life, 
it is crucial to exercise caution when employing these medications and avoid prolonged administration. 
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Introduction

Statins, widely prescribed globally for chronic con-
ditions such as cardiovascular diseases, cerebrovas-
cular diseases, peripheral vascular diseases, and di-
abetes mellitus, are among the most commonly used 
drugs. [1, 2] Despite their popularity and perceived 
safety profile, it is crucial to underscore potential ad-
verse effects and raise awareness of both risks and 
benefits, especially considering their widespread 
use, where uncommon adverse effects can have sig-
nificant public health implications. The mechanism 
of action of statins involves inhibiting the HMG Co-
A reductase enzyme, consequently impeding the 
conversion of HMG Co-A to mevalonate, a precur-
sor for cholesterol, thereby reducing cholesterol pro-
duction. [3] While about half of the body’s choles-
terol needs come from the diet, the remaining half is 
synthesized internally. [4] Various tissues, including 
the liver, intestine, ovaries, testes, adrenal cortex, 
nervous tissue, and skin, contribute significantly to 

the body’s cholesterol pool. [5] Cholesterol, a cru-
cial component of cell membranes and the myelin 
sheath of nerve cells serves as the precursor for var-
ious essential substances such as steroid hormones, 
glucocorticoids, mineralocorticoids, and vitamins. 
Statins, by inhibiting cholesterol synthesis, may im-
pact the normal function of plasma cell membranes, 
potentially leading to a range of adverse effects, in-
cluding chronic muscle pain, fatigue, joint pain, 
numbness, memory problems, mood disorders, de-
pression, sleep disturbances, impaired immune func-
tion, and impotence. Moreover, statins’ inhibition of 
Coenzyme-Q production, an important component 
of the mitochondrial electron transport chain, may 
result in adverse effects such as myalgia, chronic fa-
tigue syndrome, hypertension, and cardiomyopathy. 
[6] Since both cholesterol and Coenzyme-Q produc-
tion are affected by statins, various adverse effects 
may manifest. [1] Another notable concern is the 
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association between statin use and fatty liver 
changes, characterized by an abnormal accumula-
tion of fat in liver cells. [7] Statins, through their im-
pact on cholesterol synthesis, may contribute to fatty 
liver changes. [8] This study aims to investigate the 
prevalence of fatty liver in patients taking Atorvas-
tatin tablets. Understanding this association could 
help guide the appropriate use of statins, particularly 
in individuals with liver conditions, and contribute 
to the recognition of fatty liver as part of the statin 
adverse drug profile. With this background, the pre-
sent study was conducted to determine the frequency 
of fatty liver alterations in individuals using 
Atorvastatin tablets and to examine the presence of 
symptoms related to various adverse effects associ-
ated with Atorvastatin. 

Material and Methods  

This cross-sectional observational study was 
conducted at Kakatiya Medical College and MGM 
Hospital, Warangal, involving the Department of 
General Medicine and the Department of 
Pharmacology. Institutional ethical  approval was 

secured for the study, and written consent was 
obtained from all participants after providing 
detailed explanations about the study in the local 
language. Inclusion in the study was limited to those 
who voluntarily expressed their willingness to 
participate. 

Inclusion Criteria 

1. The age group of 20 years and above 
2. Males and females 
3. Patients who were taking tablets. Atorvastatin 

for more than two years. 
4. Patients who are willing to participate in this 

study. 

Exclusion Criteria 

1. Patients who have chronic liver diseases 
2. Patients with chronic alcoholism 
3. Patients taking other hepatotoxic drugs 
4. Patients who are not willing to participate and 

give consent 

 

 
Figure 1: illustrates the study's schematic overview. 

 
The demographic details of the patients which 
include age, gender, socioeconomic status, family 
history, and usage of other drugs were collected and 
noted in detail. A comprehensive medical history, 
including pre-existing conditions such as diabetes, 
obesity (BMI), dyslipidemia, and any liver-related 
disorders were recorded. The patients were 
subjected to a general physical examination and a 
thorough abdominal examination to assess for signs 
of hepatomegaly and tenderness in the liver areas. 
Skin examination was done for signs of xanthomas 
and lipid deposits.  A basic neurological 
examination is to identify any signs of neuropathy or 
cognitive impairment, as some adverse effects may 
have neurological manifestations. 

Laboratory Investigations: Included assessments of 
serum alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), alkaline phosphatase 
(ALP), and total bilirubin to evaluate hepatic 
function. Lipid Profile: included the measure of 
serum levels of total cholesterol, low-density 
lipoprotein cholesterol (LDL-C), high-density 
lipoprotein cholesterol (HDL-C), and triglycerides 
to monitor lipid levels. Fasting Blood Sugar (FBS) 
Fasting blood glucose levels to identify patients with 
diabetes or impaired glucose metabolism. 
Abdominal ultrasound was done to detect fatty 
changes in the liver. 

Statistical analysis: The data collected during the 
study were input into a Microsoft Excel spreadsheet 
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and subsequently analyzed. Continuous variables 
for the amitriptyline and sodium valproate groups 
were presented as mean standard deviation, 
percentages, and frequencies. Categorical variables 
were evaluated using the chi-square test and p-
values of (<0.05) were considered as significant. 

Results 

Out of the 67 available results for analysis, there 
were 30/67(44.78%) males and 37/67(55.22%) 
females. Out of the total cases 38/67(56.71%) were 

diabetics and 29/67(43.28%) were non-diabetics. 
Table 1 shows the distribution of cases taking 
Atorvastatin tablets by age group and gender. The 
majority of cases are in the 51-60 age group 
(37.31%). The next most common age groups are the 
61-70 age group (31.34%) and the 41-50 age group 
(19.40%). There are a small number of cases in the 
31-40 age group (4.47%) and the 71-80 age group 
(7.46%). There are no cases in the 20-30 age group.

 
Table 1: Age group-wise distribution of cases taking Atorvastatin tablets included in this study 

Age group years  Male  Female  Total Percentage  
20 - 30 0 0 0 0.00 
31 - 40  1 2 3 4.47 
41 - 50  6 7 13 19.40 
51 - 60  11 14 25 37.31 
61 - 70  10 11 21 31.34 
71 - 80  2 3 5 7.46 
Total  30 37 67 100 

 
Table 2 shows the distribution of fatty liver change 
among cases taking Atorvastatin tablets, categorized 
by diabetic status. Overall, 34.33% of cases taking 
Atorvastatin tablets had fatty liver, while 65.67% 
did not. For diabetics, the prevalence of fatty liver 

was 36.84%, while for non-diabetics, it was 31.03%. 
The p-value for diabetics is 0.065, suggesting a pos-
sible association between diabetes and fatty liver 
change. The prevalence of fatty liver is slightly 
higher among diabetics than non-diabetics.

  
Table 2: Fatty liver change distribution of cases taking Atorvastatin tablets 

Cases  Frequency Fatty Liver positive Fatty liver negative P value  
Diabetics 38 14(36.84%) 24(63.16%) 0.065 
Non-Diabetics 29 9(31.03%) 20(68.96%) 
Total  67 23(34.33%) 44(65.67%)  

 
Figure 1 shows the percentage of cases with fatty 
liver increases with the duration of Atorvastatin 
usage. This suggests that Atorvastatin may increase 
the risk of fatty liver. Among cases taking 
Atorvastatin for 2-3 years, 25.93% had fatty liver, 
while 74.07% did not. For those taking Atorvastatin 

for 3-4 years, 37.50% had fatty liver, while 62.50% 
did not. For those taking Atorvastatin for 4-5 years, 
45.45% had fatty liver, while 54.55% did not. For 
those taking Atorvastatin for more than 5 years, 
40.00% had fatty liver, while 60.00% did not. 

 

 
Figure 1: Distribution of cases based on the duration of Atorvastatin usage and appearance of fatty liver 

changes 
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Total Cholesterol: The average total cholesterol 
level was significantly higher in diabetic patients 
(210.3 mg/dL) compared to non-diabetic patients 
(182.17 mg/dL) with a p-value of 0.002. This sug-
gests that diabetic patients have an increased risk of 
developing atherosclerosis. Triglyceride: The aver-
age triglyceride level was significantly higher in di-
abetic patients (195.0 mg/dL) compared to nondi-
abetic patients (169.20 mg/dL) with a p-value of 
0.001 which is significant. HDL (High-Density Lip-
oprotein): The average HDL level was not signifi-
cantly different between diabetic patients (33.5 

mg/dL) and non-diabetic patients (34.8 mg/dL) with 
a p-value of 0.215. This suggests that HDL levels 
may not be a major factor contributing to the in-
creased risk of cardiovascular disease in diabetic pa-
tients. LDL (Low-Density Lipoprotein): The average 
LDL level was significantly higher in diabetic pa-
tients (114.4 mg/dL) compared to non-diabetic pa-
tients (97.52 mg/dL) with a p-value of 0.013. This 
suggests that diabetic patients have an increased risk 
of developing LDL-mediated atherosclerosis (Table 
3). 

 

Table 3: Comparing the Lipid Profile Value Between Diabetic and Non-Diabetic Patients 
Lipid Profile Values Diabetic Patients Non-Diabetic Patients P Value 
Total Cholesterol 210.3 ± 52.6 182.17 ± 28.30 0.002 
Triglyceride 195.0 ± 48.2 169.20 ± 25.0 0.001 
HDL 33.5 ± 8.5 34.8 ± 9.8 0.215 
LDL 114.4 ± 30.22 97.52 ± 29.33 0.013 

 

Table 4 illustrates the levels of AST (Aspartate 
Aminotransferase): The mean AST level exhibited a 
significant elevation in cases positive for fatty liver 
(54.05 U/L) in contrast to cases negative for fatty 
liver (30.34 U/L) with a p-value of 0.011. ALT 
(Alanine Aminotransferase): The average ALT level 
demonstrated a significant increase in cases positive 
for fatty liver (55.32 U/L) compared to cases 
negative for fatty liver (35.19 U/L) with a p-value of 

0.0154. ALP (Alkaline Phosphatase): The mean 
ALP level did not exhibit a significant difference 
between cases positive for fatty liver (75.19 U/L) 
and cases negative for fatty liver (70.97 U/L) with a 
p-value of 0.450. In summary, these findings 
indicate that AST and ALT levels are notably higher 
in individuals with fatty liver disease as opposed to 
those without fatty liver disease.

 
Table 4: Comparing the LFT Values Between fatty liver positive and fatty liver negative cases. 

Liver Function Test Fatty Liver Positive Fatty Liver Negative P Value 
AST U/L 54.05 ± 21.04 30.34  ± 12.33 0.011 
ALT U/L 55.32 ±  21.22 35.19 ± 14.82 0.0154 
ALP U/L 75.19 ± 16.54 70.97 ± 18.75 0.450 

 

Figure 2 shows the most common symptom reported 
by patients with fatty liver disease is fatigue (23%). 
Myalgia (muscle pain) and joint pain are also com-
mon symptoms, reported by 19% and 13% of pa-
tients, respectively. Dysphagia (difficulty swallow-
ing) and nausea were reported less frequently, by 
13% and 1% of patients, respectively. Other symp-
toms reported include insomnia (11%), memory dis-
turbances (1%), headache (7%), numbness (5%), 

and skin dryness (3%). Overall, this table suggests 
that fatty liver disease can present with a variety of 
symptoms, both common and rare. Fatigue, myalgia, 
and joint pain are the most common symptoms, 
while others such as dysphagia, nausea, insomnia, 
memory disturbances, headache, numbness, and 
skin dryness are less common but still reported by 
some patients. 

 

 
Figure 2: Showing the frequency of symptoms of cases taking atorvastatin 
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The most common ADRs reported were fatigue (24 cases), myalgia (muscle pain) (16 cases), joint pain (12 cases), 
dysphagia (difficulty swallowing) (12 cases), and insomnia (11 cases). All reported ADRs were mild or moderate 
in severity. No severe ADRs were reported. These findings suggest that Atorvastatin tablets are generally well-
tolerated, with mild to moderate ADRs being the most common adverse effects (Table 5) 

 
Table 5: Severity Assessment of Adverse Drug Reactions by Modified Hartwig Siegel Scale 

ADR  Mild Moderate Severe 
Fatigue  24 0 0 
Myalgia  16 4 0 
Joint pain  12 2 0 
Dysphagia  12 2 0 
Nausea  1 1 0 
Insomnia  11 2 0 
Memory disturbances  4 0 0 
Headache  5 2 0 
Numbness  5 0 0 
Skin dryness  3 0 0 

 
Discussion 

Statins are widely prescribed for extended 
periods to address various conditions such as 
Dyslipidemia, Cardiovascular diseases, stroke, 
peripheral vascular diseases, Atherosclerosis, and 
Hypertension. [9] They have also been suggested for 
potential roles in conditions like Parkinson's disease, 
Alzheimer's disease, Multiple sclerosis, 
Inflammatory bowel disease, breast cancer, 
rheumatoid arthritis, and COPD. [10] Given their 
broad usage and prolonged duration, statins may 
lead to various adverse effects, some of which may 
not be thoroughly documented in the literature. Fatty 
liver changes, a potential consequence of long-term 
statin use, pose a concern as their adverse effects, 
including cirrhosis, decompensated liver disease, 
and even liver failure, may not be extensively 
covered in the existing literature. [11, 12] This study 
aimed to analyze the prevalence of fatty liver 
changes and alterations in lipid profiles among 67 
patients taking Atorvastatin for over two years, 
spanning ages 20 to 80. The age distribution 
indicated a higher number of patients above 50 
years, with a slightly greater proportion of female 
patients compared to male patients. A liver 
ultrasound was conducted for all 67 patients, 
revealing that 34.33% of patients exhibited fatty 
liver changes. The findings indicated a higher 
percentage of patients with fatty liver among those 
who had been taking statins for more than 4 years, 
with an increase observed as the treatment duration 
extended. 

Among the 67 patients, 38 were diabetic, 
and 29 were non-diabetic. Fatty liver was observed 
in 36.84% of diabetic patients and 31.03% of non-
diabetic patients. The statistical analysis (P value 
0.065) suggested that the difference between 
diabetic and non-diabetic patients was not 
significant, implying that fatty liver changes were 
attributed to statins rather than diabetes mellitus. 

The mean values of lipid profile parameters (Total 
cholesterol, LDL, HDL, Triglycerides) for all 67 
patients indicated an overall increase beyond the 
normal range. A comparison of mean values 
between diabetic and non-diabetic patients revealed 
a statistically significant increase in serum total 
cholesterol, LDL, and TG levels among diabetic 
patients. Acetyl CoA, derived from glucose 
metabolism, serves as the precursor for both 
cholesterol and fatty acid synthesis. Statin-induced 
inhibition of cholesterol synthesis enhances fatty 
acid production in the liver. Excessive fatty acid 
production leads to an increase in triglycerides, 
which enter the systemic circulation. The surplus 
triglycerides accumulate as ectopic fat, particularly 
in the liver, resulting in the development of fatty 
liver. 

Analysis of liver enzymes (AST, ALT, and 
ALP) in individuals with and without fatty liver 
revealed a significant elevation in AST and ALT 
levels among those with fatty liver. These 
differences demonstrated statistical significance, 
with a P-value of 0.01, indicating an association 
between fatty liver changes, liver injury, and 
elevated liver enzymes. The study identified that 
34.33% of patients exhibited fatty liver changes, 
accompanied by an overall increase in triglyceride 
levels. This supports the hypothesis that statins 
indirectly stimulate fatty acid synthesis in the liver 
by inhibiting cholesterol synthesis. The long-term 
effects of fatty liver and elevated triglyceride levels 
may lead to severe complications such as cirrhosis, 
central obesity, and vascular diseases. [13] The 
findings from this study underscore that fatty liver 
changes are commonly observed in patients 
undergoing chronic statin therapy. Consequently, 
fatty liver should be included in the adverse effect 
profile of statins. [14] The majority of drug-induced 
liver injury and fatty liver typically revert to normal 
upon discontinuation of the causative drug. 
Therefore, limiting the use of statins and avoiding 
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prolonged durations in various indications can 
mitigate drug-induced fatty liver in patients and 
prevent long-term complications associated with 
statins and fatty liver. Statins, through the inhibition 
of cholesterol and coenzyme Q synthesis, may 
induce various adverse effects, including chronic 
muscle pain, fatigue, joint pain, numbness, memory 
problems, mood disorders, sleep disturbances, 
impaired immune function, impotence, chronic 
fatigue syndrome, hypertension, and 
cardiomyopathy, with some of these effects not 
being documented in the literature. [15]  

In this study, a questionnaire was 
administered to all participants to assess symptoms 
related to the adverse effect profile of Atorvastatin. 
Out of 67 patients, nearly all reported experiencing 
at least one adverse effect symptom. Fatigue was the 
most commonly reported adverse effect (21 
patients), followed by myalgia (16). Joint pain, 
dysphagia, and sleep disturbances were also 
prevalent among many patients. Adverse effects 
were analyzed using the WHO causality assessment 
scale, with most adverse drug reactions falling under 
the "possible" category, and some categorized as 
"probable." According to the modified Hartwig-
Siegel scale, the majority of adverse effects were 
classified as mild. [16] The adverse effects 
mentioned above, such as fatigue, myalgia, joint 
pain, dysphagia, and sleep disturbances, can 
significantly impact the quality of life for patients. 
These effects are particularly prevalent among 
individuals taking statins for extended periods.  

Conclusion 

This study concludes that prolonged statin 
use induces fatty acid synthesis, leading to the 
accumulation of excess fatty acids in visceral 
organs, particularly the liver, and consequently 
resulting in fatty liver. To minimize the overall 
occurrence of adverse effects associated with statin 
use and enhance patient quality of life, it is crucial 
to exercise caution when employing these 
medications and avoid prolonged administration. 
Therefore, it is advisable to restrict statin use to 
appropriate indications and for shorter durations. 
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