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Abstract

Statins are generally known for their lipid-lowering properties 
and protection against cardiovascular events. However, growing 
evidence suggests that statins are a promising treatment for patients 
with chronic liver disease. Specifically, there is data supporting their 
role in reducing portal pressure and having a chemopreventive effect 
on hepatocellular carcinoma (HCC). Treatment options for HCC 
remain limited with portal hypertension (PH), thus statins could 
represent an inexpensive alternative, increasing survival of patients 
with HCC and PH. These drugs cannot be considered standard of 
care without a cardiac-metabolic indication to prescription in this 
patient group, although the potential beneficial effect should be 
indication for prompt use whenever considered appropriate. Our 
aim is to review the effects of statins on PH and on HCC, both in the 
pre-clinical and clinical setting in literature, discussing safety issues 
and limitations to the current body of evidence.(Acta gastroenterol. 
belg., 2024, 87, 395-402.
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Introduction

Statins are the most common lipid-lowering drugs 
by inhibiting 3-hydroxy-3-methylglutaryl coenzyme 
A reductase and considered a cornerstone treatment in 
primary and secondary prevention of major adverse 
cardiovascular events (MACE) (1). It is estimated that 
about 25% of adults over 40 are prescribed a statin (2). 
Besides the effect on lipid levels, pleiotropic effects of 
statins have been reported to be responsible for improving 
survival in patients with MACE (3), prompting the idea 
of their possible utility in other chronic diseases. Indeed, 
growing evidence, both in pre-clinical (4,5) and clinical 
settings (6,7) have recognized statins as a promising 
treatment for patients with chronic liver disease. These 
positive effects range from improved hepatic sinusoidal 
endothelial function with reduced intrahepatic vascular 
tone and portal pressure, to decreased fibrogenesis (8). 
Furthermore, epidemiological studies in large cohorts 
have shown a protective effect of statins, reducing the 

rate of development and progression of hepatocellular 
carcinoma (HCC), resulting in improved survival (9,10). 
Given that curative options for HCC remain limited 
and that portal hypertension (PH) may be a possible 
barrier to their implementation, statins could represent 
an inexpensive approach to increase the survival of 
patients with HCC and PH, in patients who are eligible 
and can tolerate these drugs (11). Despite widespread 
use of statins, a relatively high rate (around 10%) (12) of 
discontinuation of therapy has been observed, mainly due 
to side effects such as muscle symptoms, from muscle 
pain to rhabdomyolysis, or elevation in liver enzymes. 
These adverse effects, which are often dose dependent, 
have frequently caused patients with liver disease to 
be inadequately treated with these drugs due to safety 
concerns (13). In this review we analyze the current 
literature, both in pre-clinical and clinical setting, on 
the effect of statins on PH and in HCC. Additionally, we 
discuss safety issues and limitations of current evidence 
of these drugs in this setting. 

 
Evidence supporting the effects of statins on PH

Some evidence has suggested a beneficial effect of 
statins in chronic liver disease, mainly attributed to their 
pleiotropic effects, namely: anti-inflammatory, anti-oxi-
dative, and anti-proliferative properties, responsible for 
the improvement of endothelial dysfunction, and the 
promotion of neo-angiogenesis (14,15). The principal 
mechanisms considered responsible for the beneficial 
effect of statins on portal hypertension are summarized 
in Figure 1. 

In the early 2000s, pre-clinical studies demonstrated 
that in endothelial cells of the hepatic sinusoids, 
simvastatin leads to an up-regulation of endothelial nitric 
oxide synthase, promoting the production of nitric oxide, 
which results in a reduction of vascular tone and hepatic 
resistance both in rat models (4) and in 13 patients 
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Lipophilic statins, such as simvastatin and atorvastatin, 
are the mainly studied in cirrhosis, since their beneficial 
effect has been demonstrated to be cumulative with 
NSBB (15, 20). In a small RCT, Bishnu et al. found that 
treatment with atorvastatin for one month in addition 
to propranolol, compared to propranolol alone, resulted 
in a greater reduction in HVPG. The hemodynamic 
target of a 20% decrease in HVPG from the baseline 
or less than 12 mmHg was achieved in up to 90% of 
patients, which is higher than the percentages reported 
by Abraldes et al. However, no significant differences 
were observed in cirrhosis complications and mortality 
at one-year follow-up (21). In contrast to this data, in the 
prospective randomized study by Vijayaraghavan et al, 
three-month therapy with simvastatin and carvedilol did 
not lead to a greater reduction in HVPG in patients with 
cirrhosis and PH, and no correlation with a lower risk of 
variceal bleeding (22). This is the only trial that fails to 
demonstrate the effectiveness of statins in reducing PH, 
which might be related to the use of the combination of 
simvastatin with carvedilol, which is a more potent beta-
blocker in reducing HVPG. Interestingly, a trial in India 
involving one hundred and two patients investigated the 
sequential use of simvastatin in patients with cirrhosis 
and PH who did not respond to carvedilol evaluated 
by a reduction in the HVPG. Sixty-four patients (63%) 
were carvedilol-responders, while the remaining patients 
received simvastatin for one month, resulting in a 
reduction of HVPG in 16 subjects. This led to an overall 
response to carvedilol plus statin of 79% vs. 63% with 
carvedilol alone (23). 

In conclusion, statins have been proven to be effective 
in reducing portal pressure in patients with cirrhosis, as 
evidenced by the majority of RCTs conducted to date 
(Table 1), including the meta-analyses (23,24). Therefore, 

with cirrhosis (16). In 2009, these studies provided the 
foundation for the first proof-of-concept randomized 
controlled trial (RCT), in which Abraldes et al. evaluated 
the effects of administering simvastatin on hepatic venous 
pressure gradient (HVPG) and its safety in patients 
with cirrhosis complicated by PH. In this double-blind 
randomized study, fifty-nine patients with cirrhosis and 
PH (HVPG > 12 mmHg) were given either 20 mg/day 
of simvastatin or placebo for one month. Simvastatin 
significantly reduced HVPG from 18.5 ± 7.2 to 17.1 ± 4.6 
mmHg (p = 0.003); in particular, in 32% of subjects, it led 
to a reduction of HVPG by 20% compared to baseline, or 
less than 12 mmHg (17). In the following years, further 
RCTs confirmed these findings. Pollo-Flores et al. 
demonstrated that 55% of patients with cirrhosis and PH, 
treated with 40 mg/day of simvastatin for three months, 
achieved a significant reduction in HVPG. Furthermore, 
they observed a slight improvement in liver function as 
assessed by the Child-Pugh score (6.6 vs 6.2; p = 0.08), 
although not statistically significant (18). These results 
prompted the BLEPS trial in 2010, the largest double-
blind, multicenter, randomized study conducted in Spain, 
investigating the protective effects of simvastatin on 
rebleeding and mortality in patients with cirrhosis after 
variceal bleeding. One hundred and fifty-eight patients 
with variceal bleeding were randomly assigned to receive 
either the standard of care therapy (non-selective beta-
blocker [NSBB] and endoscopic variceal ligation) or the 
standard of care therapy and 20 mg/day of simvastatin. 
The treatment did not show a reduction in the risk of 
rebleeding, which occurred in approximately 50% in both 
groups, nor did it reduce other complications of cirrhosis 
(infections, progression of liver disease). However, it 
increased survival in Child-Pugh A and B score, but not 
in Child-Pugh C score patients (19). 

Figure 1. — The mechanism underlined to the pleiotropic effect of statins in 
chronic liver disease.
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in the last decades (28,29). Statins have often been 
advocated as a potential chemo-preventive agent. This 
was attributed to a dual mechanism. First, through the 
reduction of LDL cholesterol, which is necessary for the 
synthesis of the neoplastic cell membrane and therefore 
tumor proliferation (30), but, more importantly, because 
of their pleiotropic effects. By inhibiting the mevalonate 
pathway and the prenylation of proteins such as Ras and 
RhoA GTPases, statins exert apoptotic, antiangiogenic, 
anti-inflammatory, and antimetastatic properties (31). 
Statins can also modulate the tumor micro-environment 
by promoting the activity of natural killer cells and 
inducing a shift from M2 to M1 macrophages. Tumor-
associated macrophages are also influenced by statin 
treatment (31).

statins may represent a promising disease-modifying 
agent in cirrhosis, particularly in the compensated stage 
of the disease (25). Statin use is certainly well-established 
in the metabolic dysfunction-associated steatotic liver 
disease (MASLD), as the treatment of dyslipidemia 
represents a key aspect in controlling metabolic risk 
factors (26), whereas the effect may be more nuanced 
in presence of other etiologies. However, there seems to 
be room for statin treatment regardless of the etiology of 
cirrhosis in patients with PH, as also suggested by the 
recent Baveno VII guidelines (27).

Evidence supporting the effects of statins on HCC

HCC is a leading cause of tumor-related morbidity 
and mortality worldwide, and its incidence has increased 

Author Year Comparison groups Number of 
patients

Endpoint Outcome

Abraldes et al. (17) 2009 Simvastatin vs. placebo 27 vs. 28 Change in HVPG HVPG decreased in simvastatin group 
from 18.5 ± 7.2 to 17.1 ± 4.6 mmHg; p 

= 0.003.

Pollo-Flores et al. (18) 2015 Simvastatin vs. placebo 14 vs. 20 Change in HVPG HVPG decreased in simvastatin vs 
placebo: -2 vs 0 mmHg; p = 0.02.

Abraldes et al. (19) 2016 Simvastatin vs. placebo 69 vs.78 Composite endpoint 
(rebleeding or death), 

death

Non-significant decrease in risk of 
rebleeding or death. Simvastatin 

decreased mortality HR = 0.39; p = 0.030

Wani et al (23) 2017 Carvedilol vs. 
Carvedilol + Simvastatin 

(in carvedilol non-
responders)

101 vs. 35 Change in HVPG HVPG decreased 62% in carvedilol 
and 16% in carvedilol + simvastatin 

(carvedilol non responders)

Bishnu et al. (21) 2018 Atorvastatin + 
Propanolol vs. 

Propanolol

11 vs. 12 Change in HVPG HVPG decreased in atorvastatin + 
propranolol vs. propanolol: 4.81±2.82 vs. 

2.58±1.88 mmHg; p = 0.041.

Vijayaraghavan et al. (22) 2020 Carvedilol vs. 
Carvedilol + Simvastatin

110 vs. 110 Change in HVPG HVPG decreased in carvedilol vs. 
carvedilol + simvastatin:  2.95 vs. 3.15 

mmHg; p = 0.98.
Abbreviations: HVPG: Hepatic venous pressure gradient; HR: Hazard ratio.

Table 1. — Summary of the studies evaluating the effect of statins in patients with PH

Author Year Comparison groups Number of 
patients

Endpoint Outcome

Graf et al. (39) 2008 TACE + pravastatin vs. 
TACE

131 vs. 53 OS Median OS improved in pravastatin group (20.9 
vs 12 months; p = 0.003)

Kawata et al. (40) 2001 Pravastatin vs. placebo 
after TAE + 5-FU

41 vs.42 Death Median OS was 18 months in the pravastatin 
group vs 9 months in controls (p = 0.006)

Jouve et al. (41) 2019 Pravastatin + sorafenib vs. 
sorafenib in Child-Pugh A 

cirrhosis

162 vs. 161 OS Median OS was no different in the two groups 
(10.7 vs 10.5 months; p = 0.975)

Blanc et al. (42) 2020 Sorafenib vs. pravastatin 
vs. pravastatin + sorafenib 
vs. best supportive care in 

Chid-Pugh B cirrhosis

41 vs. 40 vs. 40 
vs. 39

TTP and OS Median TTP was no different in the four groups 
(3.5 vs 2.8 vs 2.0 vs 2.2 months).

No difference in the median OS (3.8 vs 3.1 vs 
4.0 vs 3.5 months).

Riano et al. (43) 2020 Sorafenib + pravastin vs. 
sorafenib

15 vs.17 TTP and OS Median OS was no different in the two groups 
(12.4 vs 11.6 months; p = 0.967).

Median TTP was longer in the sorafenib + 
pravastatin group (9.9 vs 3.2 months; p = 0.008)

Abbreviations: OS: overall survival; TTP: time to progression; TACE: transarterial chemo-emobolization; TAE: transarterial chemo-emobolization; 5-FU: 5-fluoruracil.

Table 2. — Summary of the studies evaluating the effect of statins in patients with HCC
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(42). In patients not eligible for LT, four study arms were 
compared, sorafenib; pravastatin; sorafenib-pravastatin 
combination; palliative care, with primary endpoint 
considered being time to progression. No difference 
was found among the four arms, but accounting for the 
fact that half of patient deceased without radiological 
progression. The authors had to conclude that neither 
sorafenib nor pravastatin provided benefit to patients in 
Child-Pugh B class (42). Riano et al. studied the efficacy 
and safety of the combination of sorafenib and pravastatin 
in advanced HCC in 31 patients. Overall survival was 
similar in the two groups, with 12.4 months survival in 
the sorafenib combined with pravastatin group versus 
11.6 months in the sorafenib group (p=0.967). The first 
group had a longer time to progression (43). Considering 
retrospective studies, in a metanalysis including nine 
studies, statin use was associated with a reduced all-
cause mortality in patients with HCC (risk ratio (RR): 
0.81, 95% CI: 0.74-0.88, P < 0.001; I2 = 63%). This was 
accurate for patients with intermediate stage of HCC and 
following palliative care (RR: 0.83, P < 0.01 and RR: 
0.80, P < 0.001, respectively), but not following curative 
treatment (RR: 0.92, P = 0.20). However, in patients 
exposed to statins after curative therapies the RR for 
HCC recurrence was 0.55 (p < 0.001) (38). The studies 
available on statins in patients with HCC are summarized 
in Table 2. 

Considering the changing in HCC treatment with 
immunotherapy (44), the association with statins will 
probably deserve evaluation in prospective studies. 
Indeed, a recent viewpoint article published in 2022 
postulated that statins may improve the efficacy of 
immune checkpoint inhibitor therapy in patients with 
cancer, based on preclinical evidence (45) and evidence 
coming from the field of lung cancer seems to suggest 
that statin use positively correlates with performance 
status and overall survival in lung cancer patient treated 
with immunotherapy (46). Another study in renal cell 
cancer treated with Nivolumab found an overall clinical 
benefit in statin users than non-users (71% versus 54%, 
p = 0.030) (47). However, to our knowledge, there are 
no studies regarding the use of statins in combination 
with chemo-immunotherapeutics or other therapeutic 
approaches in HCC. 

In the scenario of best supportive care, an interesting 
retrospective study including 20.200 HCC patients 
deemed for palliative care, the administration of statins 
was associated with lower HCC-specific death rates 
in all HCC-stages (relative risk (RR) = 0.763 (p = 
0.0001), 0.775 (p=0.0002), 0.839 (p=0.0012), and 0.718 
(p=0.0002), for stages I to IV, respectively) (11). 

The potential benefit of statin use has been 
demonstrated in other important hepatology settings. 
Although data is not always consistent, statins use in the 
post-LT setting has been associated with a reduced risk 
of post-LT HCC recurrence (48,49) and cancer-related 
mortality (50).

The use of statins in chemoprevention

From a clinical perspective, several retrospective 
studies have investigated the impact of statin exposure 
in preventing HCC occurrence. An observational case-
control study conducted on a large cohort of patients 
with diabetes and HCC demonstrated that exposure to 
any type of statins is associated with a 25% reduction 
in the risk of HCC in adjusted analyses (32). In a large 
cohort of veterans with chronic hepatitis C undergoing 
Peg-interferon based treatment, the addition of statins 
correlated with a significant reduction in the progression 
of liver fibrosis to cirrhosis and a decrease in the incidence 
of HCC (33). Notably, atorvastatin and fluvastatin 
were associated with the most significant antifibrotic 
effects, compared with other statins (10). Similarly, 
the incidence of HCC was reduced by up to 32% in 
hepatitis B positive patients taking statins in the Asian 
population study by Hsiang et al., and this incidence was 
further reduced when statins were taken in conjunction 
with nucleoside analogs (34). This data is confirmed by 
several meta-analyses (35-38), suggesting the beneficial 
role of statins, especially lipophilic ones, in preventing 
HCC and improving outcomes. However, these studies 
have several limitations, as they are retrospective studies 
characterized by a wide heterogeneity of the cohort, 
etiology and different stages of liver disease, with limited 
information regarding any antiviral drugs taken, making 
them difficult for objective comparison. 

The use of statin in patients diagnosed with HCC

Data regarding the use of statins in patients diagnosed 
with HCC seems less favorable. In 2008, an RCT 
conducted by Graf et al. demonstrated that trans-arterial 
chemoembolization (TACE) combined with pravastatin 
improves survival in patients with unresectable HCC. 
One hundred and eighty-three HCC patients were 
randomized to receive TACE alone or TACE combined 
with pravastatin (20-40 mg/day). The 5-year survival rate 
was 23% in the group treated with TACE alone and 36% 
in the group treated with TACE and pravastatin, showing 
a significant improvement in the overall survival (39). 
These results are similar to those of a previous Japanese 
RCT, where pravastatin was shown to increase survival 
in patients with advanced HCC undergoing trans-arterial 
embolization (TAE), followed by oral 5-fluoruacil for 
two months, and then randomized to receive pravastatin 
or placebo (40). Three RCTs have studied the use of statin 
in combination with sorafenib in advanced HCC. In the 
PRODIGE-11 trial, the authors compared Child-Pugh A 
naive to systemic treatment, patients receiving sorafenib 
plus pravastatin vs. patients receiving sorafenib alone. 
Following a median follow-up of 35 months no difference 
in median overall survival between the two arms was 
observed (hazard ratio 1.00; p = 0.975) (41). These 
results were also confirmed by the PRODIGE-21 trial 
conducted in HCC patients with Child-Pugh B cirrhosis 
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rhabdomyolysis in decompensated cirrhotic patients with 
a Child-Pugh C score. However, there is no observed 
increased hepatotoxicity.

Another relevant issue is the interpretation of survival 
data from retrospective cohorts of oncology patients 
taking statins. Immortal-time bias and selection bias 
are advocated as possible explanations for the survival 
benefit derived from retrospective studies on cancer and 
statin exposure. In fact, when emulation trial analysis is 
adopted, the results obtained do not suggest a survival 
benefit (54). Hence, there is a need for clinical trials 
in the field. On the other hand, their design presents 
several challenges that need to be considered: sample 
size calculation, patient characteristics, statin type, dose, 
duration of exposure, and treatment discontinuation. 
While these aspects are less relevant when considering 
PH, in HCC they are a priority.

A new scenario has opened up in recent years regarding 
the treatment of HCC with the advent of immunotherapy 
in hepatology (55). However, these new therapies must 
contend with advancing liver disease and particularly 
PH, which may hinder access to curative or more 
effective treatment options. In the IMbrave 150 study, 
PH-bleeding events were more frequently observed with 
the combination bevacizumab/atezolizumab than with 
sorafenib (2.4% vs. 0.6%) (56), as shown by other studies 
(57,58), therefore targeting PH at the highest level is 
now considered a goal to start this combination therapy. 
Although there are no studies demonstrating statins can 

In summary, the available data suggest that statin 
therapy is associated with reduced incidence of HCC 
and may reap benefits also in patients that already 
have the disease, and possibly even in the advanced 
stages. However, most of the positive results related to 
retrospective studies. Therefore, calibrated prospective 
randomized data is needed.

Safety issues and limitations

Despite the body of evidence supporting the beneficial 
effects of statins in PH and HCC, these drugs are still 
under-prescribed in this target population. 

In the majority of countries statin prescription status 
is associated to cardiovascular and metabolic diseases, 
and the leaflet for those medications still places an alert 
on their use in patients with liver disease. This probably 
discourages their prescription in patients with cirrhosis 
even when indicated. It is estimated that among the 
patients evaluating for LT with coronary artery disease, 
only 23% were receiving statin therapy (13). 

Despite the fact that there is probably an increased 
plasma concentration of statin in patients with cirrhosis 
Child-Pugh A and B compared to patients without (51), 
not a higher rate of liver-related side effects due to statins 
are reported.  Safety data comes from the trials conducted 
by Munoz et al. (52) and the LIVERHOPE-SAFETY 
TRIAL (53). According to both studies, the use of 40 
mg/day of simvastatin is more strongly associated with 
adverse effects like muscle damage and, in rare cases, 

Figure 2. — Algorithm about the indications of the use of statins in patients with PH and 
HCC with reference to the AHA/ACC (2018) and ESC (2019) guidelines on treatment of 
dyslipidemia.

be considered disease modifiers so some patients with 
PH may fall within the eligibility criteria for systemic 
treatment, the added benefit conferred by this drug to 
patients with HCC cannot be excluded and statin use 
should be favored when indicated.

Perspectives and future research

Further clinical trials are essential to better delineate 
the optimal dosing, safety profile, and long-term effects 

of statin therapy in patients with chronic liver disease. 
These studies should also consider the potential statins 
side effects, such as liver and muscle-related toxicity. In 
this regard, certain polymorphisms in genes encoding 
enzymes involved in drug metabolism (such as CYP3A4 
or SLCO1B1) can influence the plasma concentration of 
statins, potentially leading to differences in efficacy and 
risk of adverse effects (59). In patients who are intolerant 
to statins antibodies against proprotein convertase 
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profile in cirrhosis, although a cautionary approach 
should be employed in patients with Child-Pugh C 
cirrhosis. It is premature to empirically recommend 
statins in this precise setting, given the lack of robust 
evidence. However, encouraging their use, as proposed 
by figure 2, whenever possible could have potentially 
positive effects overall (Figure 3).
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References

1. HEIDENREICH P.A., BOZKURT B., AGUILAR D., ALLEN L.A., BYUN 
J.J., COLVIN M.M., et al. 2022 AHA/ACC/HFSA Guideline for the 
Management of Heart Failure: Executive Summary: A Report of the American 
College of Cardiology/American Heart Association Joint Committee on 
Clinical Practice Guidelines. Circulation. 2022,145:e876-e94.

2. GU Q., PAULOSE-RAM R., BURT V.L., KIT B.K. Prescription cholesterol-
lowering medication use in adults aged 40 and over: United States, 2003-
2012. NCHS Data Brief. 2014:1-8.

3. YOURMAN L.C., CENZER I.S., BOSCARDIN W.J., NGUYEN B.T., 
SMITH A.K., SCHONBERG M.A., et al. Evaluation of Time to Benefit of 
Statins for the Primary Prevention of Cardiovascular Events in Adults Aged 
50 to 75 Years: A Meta-analysis. JAMA Intern Med. 2021,181:179-85.

4. ABRALDES J.G., RODRIGUEZ-VILARRUPLA A., GRAUPERA M., 
ZAFRA C., GARCIA-CALDERO H., GARCIA-PAGAN J.C., et al. 
Simvastatin treatment improves liver sinusoidal endothelial dysfunction in 
CCl4 cirrhotic rats. J Hepatol. 2007,46:1040-6.

5. MARRONE G., MAESO-DIAZ R., GARCIA-CARDENA G., ABRALDES 
J.G., GARCIA-PAGAN J.C., BOSCH J., et al. KLF2 exerts antifibrotic and 
vasoprotective effects in cirrhotic rat livers: behind the molecular mechanisms 
of statins. Gut. 2015,64:1434-43.

6. CHANG F.M., WANG Y.P., LANG H.C., TSAI C.F., HOU M.C., LEE F.Y., 
et al. Statins decrease the risk of decompensation in hepatitis B virus- and 
hepatitis C virus-related cirrhosis: A population-based study. Hepatology. 
2017,66:896-907.

7. BANG U.C., BENFIELD T., BENDTSEN F. Reduced risk of decompensation 
and death associated with use of statins in patients with alcoholic cirrhosis. A 
nationwide case-cohort study. Aliment Pharmacol Ther. 2017,46:673-80.

8. GRACIA-SANCHO J., RUSSO L., GARCIA-CALDERO H., GARCIA-
PAGAN J.C., GARCIA-CARDENA G., BOSCH J. Endothelial expression of 
transcription factor Kruppel-like factor 2 and its vasoprotective target genes 
in the normal and cirrhotic rat liver. Gut. 2011,60:517-24.

subtilisin/kexin type 9 (PCSK9) has been recognized 
as a potential therapeutic option to treat dyslipidemia. 
However, the pleoiotropic effect of this drug is still to 
demonstrate. Preclinical studies have demonstrated 
that PCSK9 expression increased in liver fibrosis and 
that anti-PCSK9 can alleviated liver injury (60,61). 
Nevertheless, a specific role in PH and chemoprevention 
has not yet been observed. 

Also, it is of fundamental importance to examine 
the effects of statins in different subgroups of cirrhotic 
patients, such as those with different etiologies, stages of 
liver disease, and the presence of coexisting metabolic 
diseases. Additionally, further longitudinal studies are 
necessary to evaluate the long-term outcomes of statin 
use in cirrhotic patients, including overall survival, 
progression of liver disease, and quality of life. 

Target PH in advanced HCC is of paramount 
importance in order to offer patients a therapeutic option.  
Allaire et al. recently demonstrated the unsuitability 
of Baveno VII criteria to rule out clinically significant 
PH in patients with HCC (62,63), posing additionally 
question on the non-invasive monitoring on candidates 
to immunotherapy. Recently, the first-line immune-based 
regimen of tremelimumab plus durvalumab, integrated in 
the American Association for the Study of Liver Diseases 
guidance document (64) has shown particular potential 
for patients with a high risk of gastrointestinal bleeding. 
Therefore, the potential synergistic effects of statins with 
other treatments for HCC, such as immunotherapies is 
a promising topic of research to be investigated further.

Conclusion

Statin use has demonstrated to confer promising 
beneficial effects in reducing portal pressure and as 
chemoprevention for HCC. Statins displayed a safety 

Figure 3. — Algorithm about monitoring for side effects while introducing statins therapy in patients 
with PH and HCC with reference to the AHA/ACC (2018) and ESC (2019) guidelines on treatment of 
dyslipidemia.



Statin therapy: improving survival in patients with hepatocellular carcinoma and portal hypertension 401

Acta Gastro-Enterologica Belgica, Vol. 87, July-September 2024

32. EL-SERAG H.B., JOHNSON M.L., HACHEM C., MORGANA R.O. Statins 
are associated with a reduced risk of hepatocellular carcinoma in a large 
cohort of patients with diabetes. Gastroenterology. 2009,136:1601-8.

33. BUTT A.A., YAN P., BONILLA H., ABOU-SAMRA A.B., SHAIKH O.S., 
SIMON T.G., et al. Effect of addition of statins to antiviral therapy in 
hepatitis C virus-infected persons: Results from ERCHIVES. Hepatology. 
2015,62:365-74.

34. HSIANG J.C., WONG G.L., TSE Y.K., WONG V.W., YIP T.C., CHAN H.L. 
Statin and the risk of hepatocellular carcinoma and death in a hospital-based 
hepatitis B-infected population: A propensity score landmark analysis. J 
Hepatol. 2015,63:1190-7.

35. FACCIORUSSO A., ABD EL AZIZ M.A., SINGH S., PUSCEDDU S., 
MILIONE M., GIACOMELLI L., et al. Statin Use Decreases the Incidence 
of Hepatocellular Carcinoma: An Updated Meta-Analysis. Cancers (Basel). 
2020,12.

36. WANG Y., WANG W., WANG M., SHI J., JIA X., DANG S. A Meta-Analysis 
of Statin Use and Risk of Hepatocellular Carcinoma. Can J Gastroenterol 
Hepatol. 2022,2022:5389044.

37. KHAZAALEH S., SARMINI M.T., ALOMARI M., AL MOMANI L., EL 
KURDI B., ASFARI M., et al. Statin Use Reduces the Risk of Hepatocellular 
Carcinoma: An Updated Meta-Analysis and Systematic Review. Cureus. 
2022,14:e27032.

38. LI X., SHENG L., LIU L., HU Y., CHEN Y., LOU L. Statin and the risk of 
hepatocellular carcinoma in patients with hepatitis B virus or hepatitis C virus 
infection: a meta-analysis. BMC Gastroenterol. 2020,20:98.

39. GRAF H., JUNGST C., STRAUB G., DOGAN S., HOFFMANN R.T., 
JAKOBS T., et al. Chemoembolization combined with pravastatin improves 
survival in patients with hepatocellular carcinoma. Digestion. 2008,78:34-8.

40. KAWATA S., YAMASAKI E., NAGASE T., INUI Y., ITO N., MATSUDA Y., 
et al. Effect of pravastatin on survival in patients with advanced hepatocellular 
carcinoma. A randomized controlled trial. Br J Cancer. 2001,84:886-91.

41. JOUVE J.L., LECOMTE T., BOUCHE O., BARBIER E., KHEMISSA 
AKOUZ F., RIACHI G., et al. Pravastatin combination with sorafenib does 
not improve survival in advanced hepatocellular carcinoma. J Hepatol. 
2019,71:516-22.

42. BLANC J.F., KHEMISSA F., BRONOWICKI J.P., MONTERYMARD C., 
PERARNAU J.M., BOURGEOIS V., et al. Phase 2 trial comparing sorafenib, 
pravastatin, their combination or supportive care in HCC with Child-Pugh B 
cirrhosis. Hepatol Int. 2021,15:93-104.

43. RIANO I., MARTIN L., VARELA M., SERRANO T., NUNEZ O., 
MINGUEZ B., et al. Efficacy and Safety of the Combination of Pravastatin 
and Sorafenib for the Treatment of Advanced Hepatocellular Carcinoma 
(ESTAHEP Clinical Trial). Cancers (Basel). 2020,12.

44. REIG M., FORNER A., RIMOLA J., FERRER-FABREGA J., BURREL M., 
GARCIA-CRIADO A., et al. BCLC strategy for prognosis prediction and 
treatment recommendation: The 2022 update. J Hepatol. 2022,76:681-93.

45. VOS WG, LUTGENS E, TTP S. Statins and immune checkpoint inhibitors: a 
strategy to improve the efficacy of immunotherapy for cancer? J Immunother 
Cancer. 2022.

46. ROSSI A., FILETTI M., TAURELLI SALIMBENI B., PIRAS M., RIZZO F., 
GIUSTI R., et al. Statins and immunotherapy: Togetherness makes strength 
The potential effect of statins on immunotherapy for NSCLC. Cancer Rep 
(Hoboken). 2021,4:e1368.

47. SANTONI M., MASSARI F., MATRANA M.R., BASSO U., DE GIORGI 
U., AURILIO G., et al. Statin use improves the efficacy of nivolumab in 
patients with advanced renal cell carcinoma. Eur J Cancer. 2022,172:191-8.

48. LEE H.L., LEE S.W., JANG J.W., BAE S.H., CHOI J.Y., YOON S.K., et al. 
Anticancer Effect of Statins in Patients Undergoing Liver Transplantation for 
Hepatocellular Carcinoma. Liver Transpl. 2022,28:397-406.

49. CHO Y., KIM M.S., NAM C.M., KANG E.S. Statin Use is Associated 
with Decreased Hepatocellular Carcinoma Recurrence in Liver Transplant 
Patients. Sci Rep. 2019,9:1467.

50. BECCHETTI C., DIRCHWOLF M., SCHROPP J., MAGINI G., 
MULLHAUPT B., IMMER F., et al. Use of statins after liver transplantation 
is associated with improved survival: results of a nationwide study. Aliment 
Pharmacol Ther. 2022,56:1194-204.

51. WRIGHT A.P., ADUSUMALLI S., COREY K.E. Statin therapy in patients 
with cirrhosis. Frontline Gastroenterol. 2015,6:255-61.

52. MUNOZ A.E., POLLARSKY F., MARINO M., CARTIER M., MIGUEZ C., 
VAZQUEZ H., et al. Safety of Chronic Simvastatin Treatment in Patients 
with Decompensated Cirrhosis: Many Adverse Events but No Liver Injury. 
Dig Dis Sci. 2021,66:3199-208.

53. POSE E., NAPOLEONE L., AMIN A., CAMPION D., JIMENEZ C., 
PIANO S., et al. Safety of two different doses of simvastatin plus rifaximin 
in decompensated cirrhosis (LIVERHOPE-SAFETY): a randomised, double-
blind, placebo-controlled, phase 2 trial. Lancet Gastroenterol Hepatol. 
2020,5:31-41.

9. KIM R.G., LOOMBA R., PROKOP L.J., SINGH S. Statin Use and Risk 
of Cirrhosis and Related Complications in Patients With Chronic Liver 
Diseases: A Systematic Review and Meta-analysis. Clin Gastroenterol 
Hepatol. 2017,15:1521-30 e8.

10. SIMON T.G., BONILLA H., YAN P., CHUNG R.T., BUTT A.A. Atorvastatin 
and fluvastatin are associated with dose-dependent reductions in cirrhosis and 
hepatocellular carcinoma, among patients with hepatitis C virus: Results from 
ERCHIVES. Hepatology. 2016,64:47-57.

11. SHAO J.Y., LEE F.P., CHANG C.L., WU S.Y. Statin-Based Palliative Therapy 
for Hepatocellular Carcinoma. Medicine (Baltimore). 2015,94:e1801.

12. NEWMAN C.B., PREISS D., TOBERT J.A., JACOBSON T.A., PAGE R.L., 
2ND, GOLDSTEIN L.B., et al. Statin Safety and Associated Adverse Events: 
A Scientific Statement From the American Heart Association. Arterioscler 
Thromb Vasc Biol. 2019,39:e38-e81.

13. PATEL S.S., GUZMAN L.A., LIN F.P., PENCE T., REICHMAN T., JOHN 
B., et al. Utilization of aspirin and statin in management of coronary artery 
disease in patients with cirrhosis undergoing liver transplant evaluation. Liver 
Transpl. 2018,24:872-80.

14. HERNANDEZ-GUERRA M., GARCIA-PAGAN J.C., BOSCH J. Increased 
hepatic resistance: a new target in the pharmacologic therapy of portal 
hypertension. J Clin Gastroenterol. 2005,39:S131-7.

15. GUNARATHNE L.S., RAJAPAKSHA H., SHACKEL N., ANGUS P.W., 
HERATH C.B. Cirrhotic portal hypertension: From pathophysiology to novel 
therapeutics. World J Gastroenterol. 2020,26:6111-40.

16. ZAFRA C., ABRALDES J.G., TURNES J., BERZIGOTTI A., FERNANDEZ 
M., GARCA-PAGAN J.C., et al. Simvastatin enhances hepatic nitric oxide 
production and decreases the hepatic vascular tone in patients with cirrhosis. 
Gastroenterology. 2004,126:749-55.

17. ABRALDES J.G., ALBILLOS A., BANARES R., TURNES J., GONZALEZ 
R., GARCIA-PAGAN J.C., et al. Simvastatin lowers portal pressure in 
patients with cirrhosis and portal hypertension: a randomized controlled trial. 
Gastroenterology. 2009,136:1651-8.

18. POLLO-FLORES P., SOLDAN M., SANTOS U.C., KUNZ D.G., MATTOS 
D.E., DA SILVA A.C., et al. Three months of simvastatin therapy vs. placebo 
for severe portal hypertension in cirrhosis: A randomized controlled trial. Dig 
Liver Dis. 2015,47:957-63.

19. ABRALDES J.G., VILLANUEVA C., ARACIL C., TURNES J., 
HERNANDEZ-GUERRA M., GENESCA J., et al. Addition of Simvastatin 
to Standard Therapy for the Prevention of Variceal Rebleeding Does Not 
Reduce Rebleeding but Increases Survival in Patients With Cirrhosis. 
Gastroenterology. 2016,150:1160-70 e3.

20. TSOCHATZIS E.A., BOSCH J., BURROUGHS A.K. New therapeutic 
paradigm for patients with cirrhosis. Hepatology. 2012,56:1983-92.

21. BISHNU S., AHAMMED S.M., SARKAR A., HEMBRAM J., CHATTERJEE 
S., DAS K., et al. Effects of atorvastatin on portal hemodynamics and clinical 
outcomes in patients with cirrhosis with portal hypertension: a proof-of-
concept study. Eur J Gastroenterol Hepatol. 2018,30:54-9.

22. VIJAYARAGHAVAN R., JINDAL A., ARORA V., CHOUDHARY A., 
KUMAR G., SARIN S.K. Hemodynamic Effects of Adding Simvastatin to 
Carvedilol for Primary Prophylaxis of Variceal Bleeding: A Randomized 
Controlled Trial. Am J Gastroenterol. 2020,115:729-37.

23. WANI Z.A., MOHAPATRA S., KHAN A.A., MOHAPATRA A., YATOO G.N. 
Addition of simvastatin to carvedilol non responders: A new pharmacological 
therapy for treatment of portal hypertension. World J Hepatol. 2017,9:270-7.

24. WAN S., HUANG C., ZHU X. Systematic review with a meta-analysis: 
clinical effects of statins on the reduction of portal hypertension and variceal 
haemorrhage in cirrhotic patients. BMJ Open. 2019,9:e030038.

25. GU Y., YANG X., LIANG H., LI D. Comprehensive evaluation of effects and 
safety of statin on the progression of liver cirrhosis: a systematic review and 
meta-analysis. BMC Gastroenterol. 2019,19:231.

26. PASTORI D., PANI A., DI ROCCO A., MENICHELLI D., GAZZANIGA G., 
FARCOMENI A., et al. Statin liver safety in non-alcoholic fatty liver disease: 
A systematic review and metanalysis. Br J Clin Pharmacol. 2022,88:441-51.

27. DE FRANCHIS R., BOSCH J., GARCIA-TSAO G., REIBERGER T., 
RIPOLL C., BAVENO V.I.I.F. Baveno VII - Renewing consensus in portal 
hypertension. J Hepatol. 2022,76:959-74.

28. MCGLYNN K.A., PETRICK J.L., EL-SERAG H.B. Epidemiology of 
Hepatocellular Carcinoma. Hepatology. 2021,73 Suppl 1:4-13.

29. TOH M.R., WONG E.Y.T., WONG S.H., NG A.W.T., LOO L.H., CHOW 
P.K., et al. Global Epidemiology and Genetics of Hepatocellular Carcinoma. 
Gastroenterology. 2023,164:766-82.

30. GOBEL A., RAUNER M., HOFBAUER L.C., RACHNER T.D. Cholesterol 
and beyond - The role of the mevalonate pathway in cancer biology. Biochim 
Biophys Acta Rev Cancer. 2020,1873:188351.

31. LIU C., CHEN H., HU B., SHI J., CHEN Y., HUANG K. New insights 
into the therapeutic potentials of statins in cancer. Front Pharmacol. 
2023,14:1188926.



402 G. Dispinzieri et al.

Acta Gastro-Enterologica Belgica, Vol. 87, July-September 2024

60. NING L., ZOU Y., LI S., CAO Y., XU B., ZHANG S., et al. Anti-PCSK9 
Treatment Attenuates Liver Fibrosis via Inhibiting Hypoxia-Induced 
Autophagy in Hepatocytes. Inflammation. 2023,46:2102-19.

61. ZOU Y., LI S., XU B., GUO H., ZHANG S., CAI Y. Inhibition of Proprotein 
Convertase Subtilisin/Kexin Type 9 Ameliorates Liver Fibrosis via Mitigation 
of Intestinal Endotoxemia. Inflammation. 2020,43:251-63.

62. ALLAIRE M., THABUT D. Portal hypertension and variceal bleeding in 
patients with liver cancer: Evidence gaps for prevention and management. 
Hepatology. 2024,79:213-23.

63. ALLAIRE M., CAMPION B., DEMORY A., LARREY E., WAGNER M., 
RUDLER M., et al. Baveno VI and VII criteria are not suitable for screening 
for large varices or clinically significant portal hypertension in patients with 
hepatocellular carcinoma. Aliment Pharmacol Ther. 2023,58:346-56.

64. CAPPUYNS S., CORBETT V., YARCHOAN M., FINN R.S., LLOVET J.M. 
Critical Appraisal of Guideline Recommendations on Systemic Therapies for 
Advanced Hepatocellular Carcinoma: A Review. JAMA Oncol. 2024,10:395-
404.

54. EMILSSON L., GARCIA-ALBENIZ X., LOGAN R.W., CANIGLIA 
E.C., KALAGER M., HERNAN M.A. Examining Bias in Studies of Statin 
Treatment and Survival in Patients With Cancer. JAMA Oncol. 2018,4:63-70.

55. CAPPUYNS S., CORBETT V., YARCHOAN M., FINN R.S., LLOVET J.M. 
Critical Appraisal of Guideline Recommendations on Systemic Therapies for 
Advanced Hepatocellular Carcinoma: A Review. JAMA Oncol. 2023.

56. FINN R.S., QIN S., IKEDA M., GALLE P.R., DUCREUX M., KIM T.Y., 
et al. Atezolizumab plus Bevacizumab in Unresectable Hepatocellular 
Carcinoma. N Engl J Med. 2020,382:1894-905.

57. SIEGEL A.B., COHEN E.I., OCEAN A., LEHRER D., GOLDENBERG A., 
KNOX J.J., et al. Phase II trial evaluating the clinical and biologic effects 
of bevacizumab in unresectable hepatocellular carcinoma. J Clin Oncol. 
2008,26:2992-8.

58. BOIGE V., MALKA D., BOURREDJEM A., DROMAIN C., BAEY 
C., JACQUES N., et al. Efficacy, safety, and biomarkers of single-agent 
bevacizumab therapy in patients with advanced hepatocellular carcinoma. 
Oncologist. 2012,17:1063-72.

59. XIANG Q., CHEN S.Q., MA L.Y., HU K., ZHANG Z., MU G.Y., et al. 
Association between SLCO1B1 T521C polymorphism and risk of statin-
induced myopathy: a meta-analysis. Pharmacogenomics J. 2018,18:721-9.


