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A B S T R A C T

The objective of this study is to examine the existing evidence concerning the utilization of statins in
individuals diagnosed with chronic liver disease and cirrhosis. Chronic liver diseases, such as cirrhosis and
hepatocellular carcinoma, present substantial challenges to public health worldwide. The use of statins
in these conditions has been a subject of concern due to potential liver injury risks. However, recent
evidence from pre-clinical and clinical studies suggests that statins may have positive effects on disease
progression, portal hypertension, and hepatocellular carcinoma prevention. These cholesterol-lowering
drugs exhibit pleiotropic effects, including anti-inflammatory, anti-fibrotic, and antiangiogenic properties,
which contribute to their potential benefits in chronic liver disease. While further research and randomized
controlled trials are needed, statins offer a promising therapeutic avenue to prevent disease progression and
improve outcomes in patients with chronic liver diseases.
Despite the global burden of chronic liver diseases and the limited availability of effective medications,
statins have emerged as potential agents to address these conditions. Their primary cholesterol-lowering
effect is complemented by additional mechanisms that positively impact inflammation, fibrosis, endothelial
function, thrombosis, and coagulation. Although concerns persist regarding their hepatotoxic risks,
studies have demonstrated the potential of statins to reduce the risk of disease progression, hepatic
decompensation, hepatocellular carcinoma development, and mortality. Nonetheless, further large-scale
randomized controlled trials focusing on clinical endpoints are necessary to ascertain the efficacy and
safety of statin treatment in chronic liver diseases. Overall, statins hold promise as a valuable addition to
the treatment armamentarium for chronic liver diseases, warranting further investigation and consideration
in clinical practice.
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1. Introduction

Chronic liver disease is a progressive deterioration of
liver functions. Liver functions include the production of
clotting factors and other proteins, detoxification of harmful
products of metabolism, and excretion of bile.1

Chronic liver disease (CLD) is defined as a progressive
degradation of liver functions lasting more than six
months, including clotting factor synthesis, other protein
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synthesis, detoxification of toxic metabolic products, and
bile excretion. CLD is a continual process of liver
parenchymal inflammation, destruction, and regeneration
that leads to fibrosis and cirrhosis. Chronic liver disease
has a wide range of aetiologies, including toxins, long-
term alcohol addiction, infection, autoimmune diseases, and
genetic and metabolic problems.1

Cirrhosis is the terminal stage of chronic liver disease,
characterized by disruption of hepatic architecture, the
creation of extensive nodules, vascular reorganization,
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neo-angiogenesis, and extracellular matrix deposition. The
recruitment of stellate cells is the basic process of fibrosis
and cirrhosis at the cellular level.2

Statins have anti-inflammatory, proapoptotic, and
antifibrotic actions in addition to cholesterol-lowering
effects and it has been postulated that statins may play
a role in non- alcoholic steatohepatitis (NASH). In this
review, we present an overview of current evidence on the
use of statins to treat or mitigate NASH.3

2. Discussion

The most commonly reported side effects during statin
therapy are relatively mild and are often described as
transient gastrointestinal symptoms (diarrhoea, abdominal
pain, flatulence and constipation), headache and rash.
Muscle damage, liver damage and new diabetes are proven
side effects of statin therapy.4–6

Plasma levels of statins have been considered an index of
their potential side effects and depend on several factors:

1. Statin dose: High-intensity statin therapy reduces
cardiovascular events more than equivalent low-
intensity therapy, but the safety of initial use
is unknown. On this topic, a meta- analysis
showed that high-intensity statin therapy increased
aminotransferase elevations [relative risk = 3.10; 95%
confidence interval (CI): 0.88–7.85] compared with
lower intensity statin therapy. Based on clinical trials,
the authors conclude that aggressive statin therapy
increases aminotransferase levels more than lower
intensity.

2. Type of statin: Nezasa et al showed in a rat
model that hepatocytes take up rosuvastatin more
selectively and efficiently than simvastatin. A possible
reason for this finding is that rosuvastatin requires
an anion transporter to enter cells, similar to
pravastatin, another hydrophilic statin. This may be
due to its higher lipophilicity, and in this way, it
is taken up in the liver and extrahepatic tissues
in the same way as other lipophilic statins such
as atorvastatin and Fluvastatin. In the meta-analysis
mentioned above, evaluating the different effects of
hydrophilic and lipophilic statins, higher intensity
treatment based on the former showed an increased
risk of aminotransferase elevations, while those using
lipophilic statins did not. Regarding the levels of
creatine kinase (CK), they did not increase when
hydrophilic statins were evaluated, while lipophilic
statins showed an increased risk with more effective
therapy. Therefore, aminotransferase elevations are
likely to be more problematic when high-dose
hydrophilic statins are prescribed, whereas CK
elevations become problematic with equally aggressive
lipophilic statin therapy. The cytochrome 4503A4

isoform usually has competitive inhibition with drugs
at the enzymatic level and can alter the distribution of
statins, increasing plasma concentrations and risk of
side effects.7

3. Decreased metabolism and/or transport activity of
statins: It is well known that cirrhosis significantly
affects the pharmacokinetics of statins. Although the
pharmacokinetics of simvastatin in cirrhotic patients
has not yet been evaluated in any study, there are
data on the use of other statins in Child-Pugh (CTP)
class A and B patients. This last mechanism reduces
liver uptake and increases blood levels of statins and
increases the risk of side effects.8

4. Statin-related muscle adverse events ranged from
1-5% in controlled clinical trials and 11-29% in
observational studies. Increasing evidence suggests
that higher-dose statin therapy increases the risk
of muscle damage (see Safety, Dosage of Statins).
Statin-related muscle damage is also associated with
drug interactions that increase serum concentrations
of statins (see Safety, Drug Interactions). An N-
1 study of eight patients with muscle pain during
statin therapy showed that subjective side effects
obtained from observational studies are full of bias.9

The authors found no significant difference between
statin and placebo in each patient’s muscle pain when
five patients returned to statin therapy. Muscle safety
in cirrhotic patients was evaluated in three RCTs
evaluating the effects of simvastatin on portal pressure
and gastrointestinal bleeding.9

3. Conclusion

Similarly, and based on the safety study, we recommend that
simvastatin 40 mg/day should not be given to patients with
cirrhosis MELD score > 12 and/or CTP class CTP patients,
as it may cause severe muscle damage.

In observational studies in large populations of patients
with cirrhosis, statins have been associated with a reduced
risk of liver failure, HCC, and death.3

Some Randomized controlled trails (RCT) in patients
with cirrhosis and portal hypertension showed that
statins lowered portal pressure, possibly through hepatic
resistance.10

For these reasons, more RCTs in larger numbers of
patients with severe clinical outcomes using different statins
and different doses should be conducted before approving
statins in patients with CTP class A/B cirrhosis to prevent
liver-related morbidity and mortality.11
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