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Past

Liver cirrhosis is often diagnosed at a late stage, where 
development of complications such as infections, ascites, 
hepatic encephalopathy, and variceal bleeding indicate a 
worsened prognosis (1). Once complications occur, the two-
year survival is 50 % and presence of systemic inflammation 
further predisposes to an excess risk of infections and 
mortality (2). 

Medical treatment of liver cirrhosis has traditionally 
focused on isolated complications such as ascites, variceal 
bleeding, and hepatic encephalopathy (3), and to a lesser 
extent on causal factors leading to progression of the disease. 
Only few randomized trials have evaluated pharmacological 
principles of treatment addressing causal factors such as 
combination therapy with effect on systemic inflammation 
and portal hypertension within the recent years (4,5).

More than two decades ago statins were shown to 
have a potent anti-inflammatory effect and more recently 
pathophysiological and clinical studies have demonstrated 
a potential clinical benefit by adding statins (3-hydroxy-3-
methylglutaryl–coenzyme A reductase inhibitors) to the 
standard treatment regimens for cirrhosis. Statins partly act 
by improving endothelial dysfunction by increasing the Nitric 
Oxide (NO) production (6). In cirrhosis, the endothelial 
NO release is impaired in the liver microvasculature and is 
a major contributor to the increased hepatic resistance and 
development of portal hypertension (7). 

This recognition led to a series of experimental studies 

demonstrating a decrease in intrahepatic vascular resistance 
and an improvement of the vasculature in the cirrhotic rat 
liver, mediated by an up-regulation of NO production in 
the liver vasculature (8,9). Apart from increasing the hepatic 
NO production statins may also inhibit fibrogenesis in 
cirrhotic rats (10). The lowering effects of statins on portal 
pressure were published in 2004 followed by a series of 
studies that assessed the beneficial effects of simvastatin on 
portal hypertension (11-13).

Lately, a large randomized trial showed a beneficial effect 
of simvastatin on survival, but not on the risk of rebleeding 
from esophageal varices in patients with cirrhosis (14). 

Rifaximin, a nonabsorbable antibiotic exerting a broad-
range of antimicrobial activity, has a significant beneficial 
effect on prevention of hepatic encephalopathy (15). Rifaximin 
may modulate the human gut microbiome preventing 
bacterial translocation and systemic inflammation, and hence 
exert a positive effect on portal hypertension (4,16,17). 

A possible synergistic effect of rifaximin, and simvastatin 
may improve endothelial dysfunction as well as fibrogenesis, 
and would therefore represent a new treatment principle for 
the prevention of disease progression in liver cirrhosis. 

Present

Recently Pose et al., studied the potential benefits of 
combination therapy with rifaximin and simvastatin for 
prevention of decompensated cirrhosis (18). The main aim 
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of this randomized, double-blind and very-well conducted 
trial was safety.

Fifty patients with decompensated liver cirrhosis were 
randomized to simvastatin 20 mg + rifaximin 1,200 mg, 
simvastatin 40 mg + rifaximin 1,200 mg or placebo of both 
drugs. 

In the simvastatin 40 mg + rifaximin 1,200 mg group 
three of 16 patients had a three-fold increase in ALT or 
AST, and one patient developed drug-induced liver injury. 
Three patients had a five-fold increase in creatine kinase. 
Only one patient had increasing AST or ALT in the 
simvastatin 20 mg + rifaximin 1,200 mg group, and none 
in the placebo group. These numbers led to the conclusion 
that simvastatin in dose of 20 mg has a good safety profile 
and that higher doses should be avoided in decompensated 
cirrhosis. However, the present study observed a higher 
number of adverse events compared to previous randomized 
trials (11,12,14). This might be explained by the more 
advanced stage of cirrhosis among the trial participants and 
a possible toxic effect of rifaximin (18). Rifaximin extended 
intestinal release 400 mg, was used. This formulation allows 
for a higher bioavailability in the intestine. Pose et al. did 
not include a rifaximin + placebo group in the trial. The 
primary focus area of the trial was the potential synergistic 
effect of simvastatin and rifaximin. 

A recent registry study have demonstrated that statins 
reduce the risk of hepatic decompensation and mortality in 
alcohol-related and viral-induced cirrhosis (19). Retrospective 
studies have also shown a potential beneficial effect on risk of 
infections and hepatocellular carcinoma (19,20). 

At present, evidence is accumulating to support the 
notion that statins in small doses are relatively safe and 
may prevent complications and even mortality in cirrhosis. 
Yet, some concerns need attention before statins may be 
included in future guidelines and clinical treatment. 

Future

The present study by Pose et al. is conducted in patients 
with decompensated cirrhosis. 

The study raises a main concern of safety and tolerability 
of statins in decompensated liver disease. Safety, as well 
as direct effects of statins on the pathophysiological 
mechanisms that drive decompensation needs further 
exploration in the future (21). 

Atorvastatin is a potent 3-hydroxy-3-methylglutaryl–
coenzyme A reductase inhibitor, with less toxicity, and a 
better safety profile than simvastatin (22). Further, there 

seems to be a beneficial inhibitory effect on development 
of cirrhosis and hepatocellular carcinoma as well as similar 
beneficial effects on portal hypertension as simvastatin (23).  
Future studies should assess efficacy of atorvastatin on 
clinical endpoints in cirrhosis such as portal hypertension, 
decompensation, biochemistry, mortality, hospitalization (24). 

Traditionally, management of patients with cirrhosis has 
focused on symptom relief and treatment of complications 
in cirrhosis. From a pathophysiological point of view 
implementation of statins in the treatment regimen is highly 
relevant when focus is directed towards potential inhibition 
of fibrogenesis and amelioration of hepatic circulation 
and portal hypertension with prevention of hepatic 
decompensation and other complications as the outcome. 
To clarify these aspects there is a high demand for large 
clinical randomized trials of patients with compensated 
cirrhosis with registration of clinical endpoints such as 
hospitalizations, time to decompensation, and survival. 

The mechanisms of action of statins, the pathophysiological 
impact and efficacy in the human hepatocyte is still largely 
unknown. Further exploratory trials addressing the direct 
cellular effects of protein activation and metabolic activity 
of statins in endothelial cells is of high interest. Hepatocyte 
activity assessed by novel technologies of metabolomics and 
proteomics, is highly warranted and may be useful in future 
application of precision medicine in cirrhosis.

Some answers may be provided from the future 
StatLiver trial (24). This randomized clinical trial 
comparing atorvastatin versus placebo will address both 
clinical endpoints such as survival, decompensation and 
portal hypertension, as well as exploratory outcomes of 
transcriptomics and protein activity in liver tissue.

In decompensated patients the anti-inflammatory 
mechanisms of statins are scarcely investigated both in 
relation to effect on local inflammation in the liver and to 
effect on systemic inflammation is. In a large sequel of the 
study by Pose et al., the Liverhope-Efficacy study, anti-
inflammatory mechanisms of simvastatin will be explored, 
and provide novel insight into prevention of Acute-on-
chronic-liver-failure and cirrhosis complications (25). 

In conclusion, the results of the study by Pose et al. have 
provided new insights into the safety of statins for cirrhosis 
and revealed inspirational knowledge for the design of 
future clinical trials assessing both clinical endpoints 
and pathophysiological efficacy of statins on systemic 
inflammation and cellular mechanisms in the liver. Future 
studies may support clinical application of statins in the 
treatment of liver cirrhosis. 
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