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ABSTRACT 

Non-alcoholic fatty liver disease (NAFLD) commonly results in elevated transaminase levels with underlying 

issues such as diabetes, obesity, or both. Patients with NAFLD often face a high risk of experiencing 

cardiovascular events globally, which is a leading cause of death. Therefore, this research aims to review current 

evidence regarding the use of statins in NAFLD patients and discuss their effects on liver histology and 

cardiovascular disease. We comprehensively reviewed current evidence on the safety of statins in NAFLD 

patients and their effects on cardiovascular events or liver histology. Findings indicate that statins are safe for 

administration to NAFLD patients, including those with elevated transaminase levels (<3 times the upper limit of 

normal). Reviewed studies suggest that statins can reduce cardiovascular risk. Some controversial data also 

emerged from the literature regarding the effects of statins on liver histology in NAFLD patients. Treatment with 

statins is safe and can also reduce cardiovascular events in patients with NAFLD. Future and ongoing research 

will elucidate whether statins play a role in NAFLD treatment. Despite doctors often hesitating to prescribe 

statins for NAFLD patients, this medication is used to reduce cardiovascular mortality and morbidity, as well as 

lower liver enzymes. 

Keywords: Statin, Liver Enzymes, HMG Co-A, Steatosis, Fibrosis, Hepatocellular Carcinoma, Non-alcoholic 

steatohepatitis, Steatohepatitis. 

1. INTRODUCTION 

Non-Alcoholic Liver Diseases 
The recent studies have shown that non-alcoholic fatty liver disease (NAFLD) is a significant health concern that 
affects a quarter of the general population [1]. A recent study has predicted a significant increase in the global 
burden of end-stage liver disease linked to NAFLD, with a projected rise from 64% to 156% by 2030 [2]. The 
leading cause of liver transplantation in the next decade will be liver complications arising from NAFLD [3]. The 
link between NAFLD and liver-related morbidity and mortality extends to CVD and cancer-related fatalities [4]. 

Based on multidimensional studies, it is proven that NAFLD is closely related to components of metabolic 
syndrome such as obesity, dyslipidemia, hypertension, and type 2 diabetes [4]. While there are currently no 
approved pharmacological therapies for treating NAFLD, effective lifestyle modifications are recommended as a 
treatment option [5]. Statin therapy is suggested by a recent study to be effective in reducing the risk of NAFLD 
development and significantly improving liver fibrosis [6]. Statins are recognized as a viable treatment option due 
to their highly effective lipid-lowering properties, given the close association between NAFLD and dyslipidemia, 
as stated by various studies [7]. It is important to note that study findings suggest that statin treatment may be 
necessary for individuals with NAFLD, regardless of dyslipidemia, to reduce the risk of advanced liver disease 
[8]. 

There is a significant increase in non-alcoholic liver disease in Western countries every day [9]. Chronic liver 
disease is a complication that affects 25% of the population in the United States.  Research has been done on non-
alcoholic liver disease (NAFLD), which is a symptom of liver problems that are associated with metabolic 
syndrome such as obesity, type 2 diabetes, hypertension, and elevated fat levels (dyslipidemia)  [10]. Non-
alcoholic steatohepatitis (NASH) is characterized by liver inflammation. Patients with severe scarring such as 
cirrhosis and liver failure can still experience this condition [11]. The long-term use of statins is supported by the 
results of numerous well-conducted large-scale studies and randomized clinical trials. According to these studies, 
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statins reduce the risk of significant damage to coronary and vascular diseases in patients. In both primary and 
secondary prevention, this can lead to average levels of good lipids  [12]. Statins are now prescribed for 
individuals with a NAFLD diagnosis in multiple regions worldwide. 

Studies show that statins have a significant therapeutic effect on NAFLD. Furthermore, this research indicates that 
the use of statins can reduce the liver fibrosis index. However, this study has some limitations, such as unclear 
details on randomization, randomization concealment, or blinding methods. Long-term follow-up is needed to 
evaluate the effects of statins on NAFLD management. Statins have the potential to significantly reduce liver 
biochemical indicators in patients with NAFLD. Statin usage has the potential to affect liver histology in NAFLD, 
but it is still unclear [13-16]. The pathogenesis of NAFLD is still not fully comprehended [17]. 

The identification of NAFLD can be done by detecting asymptomatic increases in liver enzymes. NAFLD can be 
compared to non-alcoholic hypertransaminasemia as a crucial surrogate measure. Currently, physicians are being 
consulted by gastric and liver specialists about the usage of statins in patients with elevated serum transaminases. 
Clinical history or serum markers are not sufficient to explain liver biochemical abnormalities. The liver enzymes 
can rise by up to 90% in patients with NAFLD[18]. 

Symptoms 
The majority of people with non-alcoholic fatty liver disease (NAFLD) usually do not show any symptoms; 
however, a few may experience fatigue, discomfort in the upper right abdomen, acanthosis nigricans, 
hepatomegaly, and lipomatosis [19]. A significant proportion of patients with cirrhosis may exhibit symptoms of 
end-stage liver disease. Approximately 48-100% of non-alcoholic steatohepatitis (NASH) cases can be 
asymptomatic and are often incidentally discovered during medical assessments for unrelated reasons. Although 
clinical signs of chronic liver failure are infrequently observed in this demographic, one study suggests that 
splenomegaly is present in 25% of patients at the time of diagnosis [19]. 

Frequently, diagnoses like NASH or NAFLD are established based on abnormal liver function tests, such as 
aminotransferases (ALT and AST), or the fortuitous discovery of liver steatosis during abdominal radiological 
examinations. Hepatomegaly may become evident during physical examinations, attributed to fat infiltration in 
the liver [19]. 

Prevalence 
In their study, Riazi et al. [20] The global prevalence of non-alcoholic fatty liver disease (NAFLD) among adults 
was estimated to be 32% after analyzing data from 72 studies that involved 1,030,160 individuals. The prevalence 
is more prevalent among men than women (40% vs. 26%, P < 0.0001). In studies conducted between 2005 and 
2016 or later, the prevalence of NAFLD increased from 26% to 38%. Interpreting the data from Riazi and co-
workers' study should be approached cautiously  [20], as the data is only available from 17 countries, making it 
unclear whether the estimates from this study truly reflect 'global' prevalence. The shortage of studies highlights 
the necessity of enhancing data collection in areas like Africa, Oceania, and South America, which are still 
lacking in data. Le et al. [21] estimated the global prevalence of non-alcoholic fatty liver disease (NAFLD) to be 
29.8% after compiling data from 245 research involving 2,699,627 persons. This finding is consistent with that of 
Riazi. But, like with Riazi's work, this analysis lacks or has little data from Africa, Oceania, North America, and 
South America. 

Pathogenesis 
Clinical research and translational studies in specific animal models have helped expand our understanding of the 
pathogenesis of non-alcoholic fatty liver disease (NAFLD) [22]. The development of obesity and insulin 
resistance in adipose and hepatic tissues is believed to be the cause of early events in NAFLD [23]. Together, 
these conditions result in an increased flow of free fatty acids (FFA) into the liver, originating from the non-
esterified fatty acid (NEFA) pool through dysregulation of peripheral lipolysis, de novo lipogenesis (DNL), and 
dietary fat. Accumulation of lipotoxic intermediates such as diacylglycerol (DAG) leads to hepatic insulin 
resistance [24]. he increased flow of FFA into the liver, in turn, places hepatocytes under significant metabolic 
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burden and promotes hepatocellular lipotoxicity and endoplasmic reticulum (ER) stress [24, 25]. Accumulation of 
triglycerides (TAG) in hepatocyte cytoplasm (steatosis) is a histologically reflective epiphenomenon of these 
metabolic changes and is best considered an early adaptive response where potentially lipotoxic FFA is 
sequestered into inert intracellular TAG for storage [26]. Ultimately, this assault is combined with additional 
effects of endotoxin-induced cytokine release through Toll-like receptor 4 (TLR4) by Kupffer cells and immune 
system-mediated hepatocellular injury, leading to cellular damage and activation of cell death pathways, marking 
the transition to steatohepatitis (NASH) [27, 28]. As these processes persist, stellate cell activation, collagen 
deposition, and liver fibrosis occur [28]. 

Role of Statins 

Statins, as part of the HMG-CoA reductase inhibitor group, are commonly used in advanced countries as 
prescription drugs. The HMG Co-A reductase classification includes statins, which have differing 
pharmacological effects. Statins and HMG Co-A reductase have different oral biological availability and protein 
binding. The metabolism of lipophilic statins like atorvastatin, lovastatin, simvastatin, and fluvastatin is assisted 
by cytochrome P450. In contrast to other drug classes, other statins, such as pravastatin and pitavastatin, are 
hydrophilic and undergo metabolism. Rosuvastatin's profile of hepatic metabolism is moderate. Statins are 
sometimes restricted as prescription drugs due to their side effects, such as muscle and liver damage, as well as 
the risk of hepatotoxicity altering the biochemical nature of liver enzymes; therefore, administering statins in liver 
disease is a concern. 

According to recent research findings, the use of statins in patients with active liver disease and chronic elevation 
of aminotransferase levels needs attention. Speaking with experts, such as gastroenterologists, reveals that there is 
no proof aberrant liver biochemistry occurs when blood liver enzyme levels are raised, indicating that statin 
treatment is safe. When using statins, an asymptomatic liver enzyme rise brought on by liver abnormalities 
becomes a diagnostic measure for liver disease [29, 30]. However, new research on statin prescriptions has 
demonstrated benefits for individuals. This study aims to clarify how statins act and what role they play in the 
development of different illnesses such cirrhosis, fibrosis, and portal hypertension, which protects blood vessels. 
The review also suggests that statins have the ability to resolve hepatic fibrogenesis and have a role in the 
development, progression, and consequences of a variety of liver disorders [31]. 

2. Risk Factors for NAFLD 

Numerous studies now show a high correlation between each risk factor linked to Metabolic Syndrome (MS) and 
Non-Alcoholic Fatty Liver Disease (NAFLD) [32-34], especially obesity, Type 2 Diabetes Mellitus (T2DM), and 
dyslipidemia [35]. 

Obesity 
Non-Alcoholic Fatty Liver Disease will affect more than 95% of extremely obese individuals receiving bariatric 
surgery (NAFLD) [36-39], underscoring the close pathogenic relationship between these two disorders. Notably, 
individuals with NAFLD between the ages of 40 and 60 commonly exhibit obesity. In fact, NAFLD and obesity 
across the board—from overweight to severe obesity—are related. Given that the existence of NAFLD and the 
rate at which the illness progresses are positively correlated with both body mass index (BMI) and waist 
circumference, obesity is acknowledged as a major risk factor for NAFLD [40]. 

Nonetheless, a subset of NAFLD patients who have a normal BMI are classified as lean or non-obese. This 
subgroup appears to have a milder type of NAFLD than obese people, as evidenced by the absence of obesity-
related comorbidities [41], albeit in this case more investigation is required. Liver disease that goes untreated 
affects this particular demographic since there are no obvious risk factors; its prevalence ranges from 5 to 26 
percent worldwide [42]. Lean NAFLD is more common in rural Asian regions than in America, with a 30% 
prevalence against 7% in the United States. [2]. When compared to healthy persons, slim NAFLD patients often 
have disrupted metabolism, which is defined by higher circulating triglycerides and insulin resistance. However, 
they also have a smaller waist circumference and a lower prevalence of metabolic syndrome than obese NAFLD 
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patients [43]. People with lean NAFLD are susceptible to developing severe fibrosis and Non-Alcoholic 
Steatohepatitis (NASH) even though they only have mild metabolic abnormalities [44]. 

Lipotoxicity and glucotoxicity are important factors in the developmental path from basic hepatic steatosis to 
NASH. Obese people often follow high-fat, high-carb diets, which promote the formation of fat in the liver 
through a number of processes, such as endoplasmic reticulum damage, oxidative stress, and mitochondrial 
damage [45, 46]. Intrahepatic inflammation is caused by ineffective management of basic hepatic steatosis. [47]. 
As a result, the liver's innate immune cells activate, penetrating the liver tissue and releasing cytokines that 
stimulate inflammation. This also helps to trigger the fibrogenic process, which is usually linked to persistent 
inflammation [48]. In addition, obesity stimulates the liver's production of hormones and adipokines (such as 
leptin and adiponectin), which accelerates the development of NAFLD into NASH, cirrhosis, and hepatocellular 
carcinoma (HCC)  [48, 49]. 

Metabolic Syndrome 
Increased waist circumference, hypercholesterolemia, dyslipidemia, and systemic hypertension are some of the 
symptoms of metabolic syndrome (MS), which has several accepted classifications [50]. Similar to Non-
Alcoholic Fatty Liver Disease (NAFLD), multiple sclerosis (MS) has become more common in recent years, and 
the two conditions are thought to be closely connected [33, 51, 52]. The correlation between NAFLD and MS 
characteristics is typically positive, particularly when it comes to diabetes and hypertension. MS raises the risk of 
NAFLD, and treating NAFLD and NASH can also improve certain MS symptoms. This is important because 
people with NAFLD are more likely to die and experience severe cardiovascular events when they have MS [51, 
52]. 

The ability of insulin to regulate the synthesis of glucose is diminished in MS patients, resulting in moderate 
hypercholesterolemia. This, in turn, promotes the release of insulin, resulting in hyperinsulinemia. Usually, 
insulin reduces the formation of liver or the process of adipose tissue lipolysis, which lowers the level of Very 
Low-Density Lipoprotein (VLDL) [53]. One major factor leading to elevated blood triglycerides in both MS and 
NAFLD patients is insulin's inability to inhibit lipolysis, the liver's creation of triglyceride-rich VLDL particles  
[54][53]. This dyslipidemia is characterized by decreased HDL cholesterol and increased VLDL-induced 
formation of tiny, dense, highly atherogenic LDL particles [55]. Consequently, these individuals are more likely 
to experience cardiovascular disease. 

Diabetes and Insulin Resistance 
Non-Alcoholic Fatty Liver Disease (NAFLD) development and Type 2 Diabetes (T2DM) have been found to be 
strongly correlated; over 50% of T2DM patients also have NAFLD [56, 57]. In addition to being a prevalent 
comorbidity of non-alcoholic fatty liver disease (NAFLD), diabetes also plays a significant role in the disease's 
progression towards non-alcoholic steatohepatitis (NASH), which accelerates the development of liver fibrosis 
and hepatocellular carcinoma (HCC) [58-62]. T2DM affects the propensity for NAFLD, much like MS does, and 
vice versa. 

Insulin Resistance (IR) has been identified as a crucial cellular dysfunction that contributes to the development of 
both Type 2 Diabetes and Non-Alcoholic Fatty Liver illness (NAFLD) [63], and it deteriorates as the illness 
advances. Increased gluconeogenesis and reduced hepatic glycogen production are two characteristics of IR in the 
liver  [64]. In turn, there is a negative correlation between liver fat content and insulin-stimulated hepatic 
glycogen production [64]. Therefore, NAFLD patients have an increased chance of acquiring diabetes, same like 
MS patients [65]. 

The role of the inflammatory pathway in the development of IR is becoming more well acknowledged. When the 
inflammatory process starts is yet unknown, but [66, 67]. Furthermore, there are several mechanisms other than 
inflammation that are involved in the complicated etiology of IR  [68]. For example, dysbiosis of the digestive 
system may be one of the early events in the formation of both IR and NAFLD, in addition to dysregulation in 
fatty acid metabolism [69]. 
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3. Search Methods 

The conclusion of this review was reached after doing many searches in databases including Pubmed, 
Sciencedirect, and Scopus. The evaluation concentrated on clinical studies concerning the rise in liver enzymes 
(ALT, GGT, and AST) in response to statin medication in liver disorders resulting from alcohol and non-alcohol. 
The consequences of statin usage in non-alcoholic fatty liver disease (NAFLD) were examined by reviewing 
relevant literature and conducting a thorough study. Keywords were chosen based on the subject of the articles 
sought; the last search date was on January 25, 2024. The keywords in this investigation include "statin, 
hydroxymethylglutaryl-CoA reductase inhibitor, non-alcoholic steatohepatitis, HMG-CoA reductase inhibitor, 
atorvastatin, mevastatin, lovastatin, fluvastatin, cerivastatin, simvastatin, rosuvastatin, pravastatin, pitavastatin, 
safety, therapeutic use, fibrosis, liver histology, steatosis, inflammation, oxidative stress, liver enzymes, liver 
toxicity, dyslipidemia." 

Study Selection 
We assessed the database's abstracts and titles to find research that may be further evaluated. Next, we assessed 
the completeness and applicability of papers that were pertinent to our topic. The study selection process involved 
several steps, starting with selecting cases and conducting electronic database searches using specific keywords, 
followed by data selection based on inclusion and exclusion criteria. Subsequently, we collected all relevant data 
and thoroughly examined the reports. The final step involved a comprehensive review of the full papers, leading 
to the determination of the most suitable titles for our topic. The assessment considered the relevance of both titles 
and abstracts. Two reviewers independently assessed the papers for eligibility criteria without imposing 
restrictions on the papers. 

4. Diagnosis and Classification 

Two different tests are used to diagnose NAFLD. Blood testing is the first one. On the other hand, imaging tests 
like CT, MRI, and ultrasound are part of the other. By revealing higher liver enzyme values, blood tests aid in the 
detection of liver function [70]. Furthermore, lipid profiles that measure LDL, triglyceride, and blood cholesterol 
levels make it possible to diagnose NAFLD. 

Mechanism of Action of Statins 

Statins increase liver disease, whether caused by alcohol or not, through different mechanisms. By reducing LDL 
levels and acting through proteins called activating sterol-regulating element-binding proteins (SREBPs), which 
support transcription and preserve lipid homeostasis, they lessen hepatic steatosis [71]. In NAFLD, PPAR 
(peroxisome proliferator-activated receptor alpha) is essential for lowering the inflammatory response. 

Anti-Inflammatory and Anti-Fibrotic Effects 

A statin reduces downstream signaling by preventing small GTPase prenylation, which is how it works as an anti-
inflammatory [72]. Statins can reduce bile acids in the early stages of fibrosis by activating PPAR-α and the 
pregnane X receptor. Through paracrine communication from liver cells to hepatic stellate cells, which in turn 
inhibits hepatic stellate cell activation, statins have anti-fibrotic effects. Fibrogenesis is therefore stopped [73]. 
Rho kinase is responsible for activating the hepatic stellate cell pathway [74]. RhoA inhibition can improve 
fibrosis. By increasing the imbalance of intrahepatic resistance, which impacts the regulation of the RhoA and 
nitric oxide signaling pathways and causes vasoconstriction, statins have a role in portal hypertension. 

5. Treatment 

Statins Safety in NAFLD Patients 
Statins are generally safe for those with increased transaminase levels, according to several observational studies. 
NAFLD appears to be the most common cause of increased transaminases in patients who do not report alcohol 
misuse or hepatitis C or B [75]. During the first 12 weeks of treatment, an asymptomatic rise in serum 
aminotransferases is frequently linked to statin-induced hepatotoxicity, with no hepatopathological changes seen  
[76]. Alanine aminotransferase (ALT) and aspartate aminotransferase (AST) elevations were seen in several phase 
II and III clinical trials. 
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Onofrei [77] Transaminase levels increased significantly but substantially with the majority of rosuvastatin, 
atorvastatin, simvastatin, pravastatin, and lovastatin dosages [78]. Transaminase levels increased significantly but 
substantially with the majority of rosuvastatin, atorvastatin, simvastatin, pravastatin, and lovastatin dosages [78]. 
This increase sparked worries that statins can exacerbate liver disease. Because of this, pharmaceutical companies 
advise against using statin medication in those who have underlying liver disease and unexplainedly increased 
aminotransferases. It was previously recommended that people taking statins evaluate their LFTs both before and 
after a 12-week increase in dose [77]. A transient elevation brought on by alcohol intake, obesity, diabetes 
mellitus, statin treatment, or other drugs causes the spontaneous rise in aminotransferase levels [79]. 

Numerous investigations have been carried out to determine if statin medication causes or contributes to notable 
liver damage. One study from the "Adverse Event Database Merck Worldwide" examined 232 cases of acute liver 
failure associated with lovastatin, revealing a risk of fulminant liver failure of two per one million individuals 
[76]. 

Between 1990 and 2002, the U.S. performed approximately 51,741 liver transplants, with only three surgeries 
notably related to statin therapy [77]. Avins [80] carried out a retrospective cohort research to evaluate the hepatic 
consequences of lovastatin exposure in liver disease patients.  Primary outcomes included examining whether 
there were abnormalities in liver tests associated with a poor prognosis according to the Hy Law for drug-induced 
liver disease patients. Avins et al. [80] defined the Hy Law as "a liver test profile dominantly associated with a 
poor prognosis for patients with drug-induced liver disease." Secondary outcomes involved liver injury, liver 
failure, or the development of clinical cirrhosis. Exposure to lovastatin was often linked to a reduction in the 
prevalence of severe to moderate liver damage, along with liver failure or cirrhosis. After receiving atorvastatin 
80 mg/day or simvastatin 20–40 mg/day, 1,081 patients had a decrease in transaminase levels (< 2 times the upper 
normal value), leading this study to conclude that lovastatin is not linked to an increased risk of adverse liver 
outcomes [81]. 

Statin Effect on the Cardiovascular Morbidity in NAFLD Patients 

Statins may prevent cardiovascular events in those with high transaminase levels, maybe as a result of NAFLD, 
according to post-hoc analysis of three randomized controlled trials (RCTs). In the three-year Greek Atorvastatin 
and Coronary Heart Disease Evaluation (GREACE) clinical study, atorvastatin medication reduced cardiovascular 
events in those with normal transaminase levels by 39%  [82]. Conversely, in individuals with coronary heart 
disease (CHD) and elevated transaminase levels, atorvastatin limited cardiovascular events by 68% (P = 0.0074 
compared to the decreased CVD risk in patients with normal transaminase levels) [82]. In individuals with 
Metabolic Syndrome (MetS), a 42-month atorvastatin treatment that targeted low-density lipoprotein cholesterol 
(LDL-C) levels < 100 mg/dL and elevated transaminase levels reduced cardiovascular events more than 
atorvastatin treatment that targeted LDL-C levels < 130 mg/dL (P = 0.024)  [83]. The IDEAL clinical trial was the 
subject of a second post-hoc analysis, which revealed that atorvastatin treatment (80 mg/day) frequently reduced 
cardiovascular events more than simvastatin treatment (20–40 mg/day) only in patients with elevated 
transaminase levels and not in patients with normal transaminase levels (P for heterogeneity = 0.0277) [81]. As a 
result, early results indicate that statins usually lower cardiovascular morbidity in individuals with NAFLD. 
Nevertheless, according to American and European criteria, the therapy of dyslipidemia is unaffected by the 
existence of NAFLD [83, 84]. 

Statins Effects on Liver Histology in NAFLD Individuals 
Involving oxidative stress, increased apoptosis in the pathogenesis of NAFLD, and subclinical inflammation, 
statins play a role in improving liver histology in these patients through their pleiotropic effects  [85]. On the 
other hand, a few uncontrolled, small-scale investigations that looked at how statins affected human hepatic 
steatosis using CT or ultrasound have largely demonstrated improvement [86, 87]. Overall, atorvastatin and 
combination treatment (atorvastatin + fenofibrate) were found to reduce hepatic echogenicity and be more 
effective than fenofibrate alone in a larger randomized controlled study (RCT) [88]. An further RCT showed that, 
in terms of decreasing hepatic steatosis on CT, atorvastatin 10–20 mg/day was thought to be equally beneficial as 
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pitavastatin 2-4 mg/day [89]. Regarding the impact of statins on liver histology, however, very little information 
is known. Numerous studies examining the impact of statins on liver histology in persons with non-alcoholic fatty 
liver disease (NAFLD) have used prospective uncontrolled designs that have limited sample sizes. Most of these 
investigations support the notion that statin therapy often lowers hepatic steatosis [90, 91], whereas a few others 
showed no differences [91], others improved inflammation [91], and yet others did not report any changes at all. 
Except for a preliminary tiny study on six individuals receiving rosuvastatin for six months, no other trials 
revealed a reduction in fibrosis [91]. 

Role of Statin in Non-Alcoholic Liver Disdisease 
Statins have anti-inflammatory, antithrombotic, and antioxidant properties apart from their ability to decrease 
cholesterol levels [92, 93]. Due to the involvement of oxidative stress and inflammation in both NAFLD and 
NASH, statin treatment is important [94]. When severe hepatic steatosis is present in NAFLD patients, there is an 
increase in oxidative stress linked to NOX2 [94]. 

There are currently no data on a particular NAFLD therapy. There is currently little data on how statins affect 
non-alcoholic fatty liver disease [95, 96]. Through signal transduction, protein synthesis, cell differentiation, and 
intracellular vesicle mobility, GTPases are important in non-alcoholic steatohepatitis. By lowering GTPases, 
statins aid in the prevention of non-alcoholic steatohepatitis. Inflammation, metabolic processes, and non-
alcoholic steatohepatitis are all significantly impacted by PPARs. Statins help break down fatty acids by 
activating PPAR receptors. The liver contains the antioxidant enzyme paraoxonase 1 (PON1), which also has anti-
inflammatory and anti-atherogenic effects [97]. Lipid peroxidation causes PON1 to decrease, whereas statin 
medication increases it [98]. 

In a rat model of non-alcoholic steatohepatitis, simvastatin enhances the advancement of fibrosis. Stellate cell 
activation may be restricted by endothelial and inducible nitric oxide synthase production. Following four years of 
Atorvastatin 20 mg medication, 71% of NAFLD patients exhibited improvement and decreased risk [99]. 

6. CONCLUSIONS 

Significant progress has been made in understanding the natural history, prevalence, and pathogenesis of NAFLD. 
Nonetheless, there hasn't been any significant advancement in therapeutic management to far. For those with 
increased transaminase levels as a result of NAFLD, statins are regarded as safe. Statins may lower cardiovascular 
morbidity in the population under study, according to post-hoc analysis of randomized clinical trials (RCTs). On 
the other hand, there is ongoing debate over the effect of statins on the histology of the liver in people with non-
alcoholic fatty liver disease. RCTs that are conducted now, and in the future will help determine if statins are 
useful in the treatment of NAFLD. In order to improve NAFLD identification and find the most effective 
techniques for diagnosing advanced fibrosis, more study is required. 
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