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Abstract
Background: The combination of endoscopic band ligation and beta-blockers is the standard of care treatment for
secondary prevention of variceal bleeding; however, rebleeding still occurs with associated high mortality.
Simvastatin (a lipid-lowering agent) was found to reduce portal hypertension and decrease hepatic fibrosis. This
study aimed to assess the effect of adding simvastatin to the standard therapy to prevent variceal rebleeding and
its impact on survival in patients with liver cirrhosis.
Results: This single-center randomized controlled clinical trial included 80 patients with cirrhosis receiving the
standard secondary prophylaxis for variceal bleeding composed of endoscopic variceal ligation and non-selective βblockers (either propranolol or carvedilol). Two weeks after the first attack of hematemesis, patients were
randomized into two groups: group I who received the standard therapy (40 patients) and group II who
administered simvastatin (20 mg daily for 2 weeks and 40 mg daily after that). Patients were followed up for 1 year.
The primary endpoints were rebleeding and overall survival. Thirty patients of group I completed the study while
ten patients died during the follow-up period. The simvastatin group showed a significantly better overall 1-year
survival (3 deaths during follow-up) compared to the control group (37/40, 92.5% vs. 30/40; 75%) (p-value 0.034);
however, this was lacking in Child C patients. No similar difference was present in rebleeding rates between the
two groups (5/40, 12.5% vs. 3/40, 7.5%) (p-value 0.456) in groups I and II, respectively.
Conclusions: Adding simvastatin to the standard therapy in secondary prevention of variceal bleeding could be
associated with survival benefits in patients with Child A and B cirrhosis, while was incapable of reducing
rebleeding.
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Background
Liver cirrhosis is considered the most common cause of
portal hypertension (PHT) [1]. Increased portal inflow
and increased outflow resistance are associated with the
development of PHT [2]. Liver transplantation is indicated in patients with advanced cirrhosis complicated by
PHT; furthermore, morbidity and mortality are augmented in these patients [3, 4]. PHT management’s ideal
drug should decrease portal pressure by lowering intrahepatic vascular resistance while maintaining or increasing hepatic blood flow [3]. Moreover, it should improve
liver function through its antifibrotic effects, and it
should be able to increase nitric oxide bioavailability in
the liver to help fulfill many of these requirements [3, 5–
8]. Currently, the available therapies for PHT are based
on the use of β-adrenergic blockers, with or without organic nitrates, and allow achievement of the target
hemodynamic response in less than half of patients.
Moreover, about 30% of patients may have contraindications or may not tolerate β-blockers [9]. Statins such
as simvastatin are used mainly for cardiovascular diseases and metabolic syndrome. They exert multiple
pleiotropic effects and can be used safely in patients with
chronic liver diseases [10]. Statins can have antiinflammatory and antifibrotic effects in patients with
liver cirrhosis through many proposed mechanisms [11–
14]. Some reports showed survival benefits and improvement in liver profile with simvastatin use [14, 15]. Moreover, an improvement in PHT, reduction in
hepatocellular carcinoma (HCC) incidence, and delays in
hepatic decompensation have been associated with the
use of statins in patients with liver cirrhosis [15, 16].
We aimed to assess the effect of adding simvastatin to
the standard therapy used to prevent variceal rebleeding
and to evaluate its impact on survival in patients with
HCV-related liver cirrhosis. Statins have a long history
of being safe and tolerable medications. Because this
family of drugs is generic and inexpensive, there will be

few barriers to general acceptance of statins’ role in preventing bleeding in patients with esophageal varices if
the theory is validated.

Methods
This prospective single-center randomized control study
was conducted in the National Liver Institute Hospital,
Menoufia, Egypt, between June 2017 and January 2019.
The target population of this study was patients with cirrhosis as diagnosed by abdominal ultrasonography and
furtherly confirmed and stratified by the Child-TurcottePugh score (CTP score), who recovered from the first attack of variceal bleeding. The sample size and power
analysis were calculated using the Epi-Info software statistical package created by the World Health
Organization and Center for Disease Control and Prevention, Atlanta, GA, USA, version 2002. The criteria
used for sample size calculations were 95% confidence
limit and 80% power of the study. The sample size was
estimated as 40 subjects in each study group, with a total
sample size of 80 participants.
Within 2 weeks of the index hematemesis episode, patients were randomized into two groups (by using closed
envelops) that was previously generated with a specialized software:
Group 1 (control group) included 40 patients who received the standard secondary prophylaxis of variceal
bleeding composed of endoscopic variceal band ligation
and non-selective β-blockers (NSBB): either propranolol
or carvedilol.
Group 2 included 40 patients who received simvastatin
in addition to the previous standard secondary prophylaxis of variceal bleeding. Simvastatin was given in a dose
of 20 mg daily for 2 weeks and 40 mg daily after that.
The inclusion criteria were age between 18 and 80
years, evidence of liver cirrhosis, and first attack of variceal bleeding within the previous 2 weeks. The exclusion
criteria included pregnancy or lactation, hepatocellular

Table 1 Baseline characteristics in both groups
Age

Range

Mean ± S.D

t test

p-value

Group I

33–63

47.48 ± 7.36

0.030

0.863

Group II

33–65

47.75 ± 6.82

Group I

Group II

Total

N

22

30

52

%

55.0%

75.0%

65.0%

N

18

10

28

%

45.0%

25.0%

35.0%

N

40

40

80

%

100.0%

100.0%

100.0%

Sex
Male

Female

Total

Chi-square

X

3.516

p-value

0.0610.061
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carcinoma, creatinine above 2 mg/dL, CTP score > 13,
contraindication for statins, previous portosystemic
shunt, bleeding gastric varices, thrombosed portal vein
or portal vein malformations, previous treatment with
the standard of care prophylaxis (before the index episode), and previous exposure to statins within 1 month
of randomization.
All recruited patients received the standard secondary
prophylaxis of variceal bleeding (endoscopic variceal
band ligation and NSBB). Medical prophylaxis (NSBB)
started after a week of the index hematemesis episode,
with either propranolol or carvedilol. Doses of NSBB
were increased gradually to the maximum tolerated
dose. After having the initial endoscopic band ligation
session, scheduled endoscopic follow-up was arranged 2
to 4 weeks after and repeated until reporting variceal
eradication. Patients were followed up regularly after 2
weeks of randomization; at months 3, 6, and 9; and at
the end of the follow-up year. Other concomitant medications of the study patients were maintained during the
follow-up period. Upper GI endoscopy was the standard
gold method used in diagnosing and staging gastroesophageal varices (GOVs) (small varices < 5 mm and
large varices > 5 mm).

Results
The current study included 80 patients with cirrhosis
and PHT (40 in each group). Regarding the cause of cirrhosis, 77 patients were hepatitis C virus (HCV)-positive,
two were hepatitis B virus (HBV)-positive, and one had
combined HCV and HBV infections. There was no statistically significant difference between the two groups
regarding age, sex, clinical features, and medical history
(hypertension, diabetes mellitus, and diuretics therapy
history). Baseline characteristics in both groups are detailed in Table 1.
Also, no significant difference was encountered in the
CTP score between the two studied groups (Table 2).
Table 2 Comparison of the Child-Pugh score classification of
the studied groups
Child score

Group I

A

B

C

Total

Chi-square

Group II

Total

N

8

9

17

%

20.0%

22.5%

21.3%

N

21

19

40

%

52.5%

47.5%

50.0%

N

11

12

23

%

27.5%

30.0%

28.8%

N

40

40

80

%

100.0%

100.0%

100.0%

X2

0.202

p-value

0.904

Table 3 Endoscopic finding of the two studied groups
Group I

Group II

X2

p-value

N

21

24

2.237

0.327

%

52.5%

60.0%

N

13

14

%

32.5%

35.0%

N

6

2

%

15.0%

5.0%

N

22

31

5.901

0.052

%

55.0%

77.5%

N

12

8

%

30.0%

20.0%

N

6

1

%

15.0%

2.5%

N

27

33

5.667

0.059

%

67.5%

82.5%

N

8

7

%

20.0%

17.5%

N

5

0

%

12.5%

.0%

N

32

35

3.134

0.209

%

80.0%

87.5%

N

5

5

%

12.5%

12.5%

N

3

0

%

7.5%

.0%

N

32

35

3.134

0.209

%

80.0%

87.5%

N

5

5

%

12.5%

12.5%

N

3

0

%

7.5%

0%

Endoscope
15 days

Grade 2

Grade 3

Grade 4

3 months

Grade 2

Grade 3

Grade 4

6 months

Grade 2

Grade 3

Grade 4

9 months

Grade 2

Grade 3

Grade 4

12 months

Grade 2

Grade 3

Grade 4

Also, no statistically significant difference between the
two groups was present in baseline laboratory analysis
(blood picture indices, liver and kidney function tests,
INR). After having the initial endoscopic band ligation
session, scheduled endoscopic follow-up was performed
at 2–4 weeks after; at months 3, 6, and 9; and at the end
of the follow-up year. Detailed follow-up results of the
performed endoscopies are reported in Table 3.
Statistically significant survival benefits were observed
in the simvastatin group (37/40; 92.5%) as compared to
the control group (30/40; 75.0%) (p-value = 0.034). Upon
stratifying the patients according to CTP score, there
was a significant difference in survival in patients with
CTP A & B classes (p < 0.05), while no survival benefits
were found in CTP class C patients, as shown in Fig. 1.
All reported deaths in both groups were linked to events
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Fig. 1 Survival of the studied groups

related to the existing liver disease including encephalopathy and bleeding episodes. Meanwhile, no significant difference was present in rebleeding rates between the two
groups, as 5 cases in group 1 experienced bleeding attacks
(12.5%), compared to 3 cases in group II (7.5%) (p-value
0.456). A highly significant difference was noted in the incidence of hepatic encephalopathy (HE) between group I
(15/40) and group II (0/40) (p < 0.05); however, this effect
was not present in multivariate analysis (Table 4). No significant difference was observed in the occurrence of adverse events during the study between the two groups as
regards diarrhea (5% and 10%) and worsening of ascites
(17.5% and 22.5%) in groups I and II, respectively; however, myalgia was more frequent in the simvastatin group
(5% in group I and 20% in group II, p-value 0.043). Multivariate analysis was performed to test simvastatin’s effect
and confirmed that only survival was affected and no statistical differences between the 2 groups in other factors
Table 4 Multivariate analysis of the effect of simvastatin in
improving the survival
Multivariate
OR (95% CI)

p-value

Encephalopathy

0.725 (0.352–1.652)

0.998

Survival

0.136 (0.020–0.916)

0.040*

Myalgia

5.812 (0.658–51.361)

0.113

Child score

4.419 (0.874–22.341)

0.072

like the presence of encephalopathy, myalgia, and Child
score of the studied patients (Table 4).

Discussion
In the current study, there was a significant reduction in
the incidence of HE episodes in the simvastatin group
(0/40), compared to the control group (15/40), and this
is in accordance with the finding of studies which
showed survival benefits and improvement in liver functions with simvastatin [14, 15]. Improvement in PHT, reduction in the incidence of HCC, and delays in hepatic
decompensation have been associated with statin therapy among patients with cirrhosis [15, 16]. In our study,
there was no significant difference between the two
groups concerning INR, albumin level, total bilirubin,
AST, and ALT, and this comes with an agreement with
the findings in most of the studies discussing the impact
of statins on the liver biochemical profile [17–19]. Statins are known to decrease Rho-kinase activity in activated hepatic stellate cells [11]. Besides, statins have
anti-inflammatory, immunomodulatory, and antioxidant
properties [12]. Simvastatin is also known to induce
Krüppel-like factor 2, which improves liver fibrosis and
PHT by increasing nitric oxide bioavailability [13, 14].
Generally, conflicting reports are available in the literature regarding liver function changes with statin use,
with an insignificant risk of elevated transaminases [20,
21]. No significant difference was observed in the
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adverse effects noted during the study between the two
groups in terms of diarrhea or worsening of ascites;
however, there was a significant difference between the
two study groups in myalgia, while other studies found
no significant difference in adverse effect in the term of
diarrhea, ascites, and myalgia noted during the study
[17, 18]. Regarding the survival of patients in the two
studied groups, there was a significant difference between them. This agrees with Motzkus-Feagans and his
colleague [17] and agrees with a study done using the
Veteran Affairs Clinical Case Registry [22]. This study
described the effect of statins in cirrhotic HCV patients
matched 1:5 with statin non-users, finding fewer decompensation episodes and death in statin users. No differences in comorbidities, metabolic conditions, or hepatic
function were reported between the groups. The positive
effect of statins in cirrhosis decompensation and mortality persisted at 10 years after adjustment for age, FIB-4
index score, serum level of albumin, model for end-stage
liver disease (MELD), and CTP scores [22]. In our study,
no significant difference was observed between the two
groups as regards variceal rebleeding. This also agrees
with the finding of Motzkus-Feagans et al., who proved
that rebleeding rates were not different between the
treatment and the control [17].
Regarding survival in CTP score A and B patients,
there was a significant difference between the two studied groups. At the same time, there was an increased
survival in group II patients compared to group I. The
same finding was conveyed by Motzkus-Feagans and his
colleague, who reported an increased survival in decompensated cirrhotic patients who received simvastatin
after variceal bleeding [17]. Similarly, Pollo-Flores and
colleagues reported the same findings after evaluating
statin use in cirrhotic patients to look for increased mortality or decompensation with a mean follow-up of 36
months, including most cirrhotic patients at an early
stage (CTP score A) [23]. They show that statin use was
associated with lower mortality and fewer hepatic decompensation episodes in multivariate analysis.
More prolonged administration of simvastatin treatment
than placebo for severe PHT was assessed in a blinded randomized controlled trial. Three months of 40 mg simvastatin
in 24 patients, most CTP A and B nearly two-thirds with use
of NSBB and medium/ large esophageal varices including 30%
with previous variceal bleeding, showed a significant reduction
in HVPG with greater effect in patients with previous variceal
bleeding and medium/large esophageal varices. Again, no significant increase in adverse events from the use of simvastatin
was reported [23]. Regarding survival in Child C patients, no
significant difference was observed between the two studied
groups, which matches the published data in this regard [17].
The current study has some limitations, such as the
relatively small sample size, which could be attributed to
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our narrow inclusion criteria and the long-term followup required for the participants. Repeating the experiment with a larger sized sample could confirm our
findings.

Conclusions
Adding simvastatin to the standard therapy in secondary
prevention of variceal bleeding could be associated with
survival benefits in patients with Child A and B cirrhosis,
while it was incapable of reducing rebleeding. Further
studies are required to confirm this survival benefit.
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