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Abstract— Cirrhosis has been considered an irreversible and terminal disease. In this way, the natural history of cirrhosis comprised of two
stages. The first one was an asymptomatic and, generally, a long period named "compensated cirrhosis." This period is followed by a usually
rapidly progressing phase known as "decompensated cirrhosis." Decompensated cirrhosis was considered irreversible and currently had as
its only therapeutic alternative, liver transplantation. Now, cirrhosis should be considered as a multistate-disease. The progression of cirrhosis
is a consequence of its complications. Early cirrhosis diagnosis would allow administering licensed, safe, and effective drugs that prevent
complications of cirrhosis. Prevention of complications of cirrhosis is a relevant aim, to try to prolong survival and reduce the need for liver
transplantation. On the other hand, we showed a matched cases-series study, where simvastatin was added to the standard treatment of
patients with decompensated cirrhosis and cardiovascular risk factors. This study showed an improvement in the survival of patients who

agreed to add simvastatin versus those who did not.

Index Terms— Cirrhosis, diagnosis, dynamic disease, efficacy, epidemiology, natural history, new treatments, pathophysiology, safety,

survival.

1. Introduction

This review updated current knowledge of cirrhosis as a
dynamic process, based on the division in clinical prognostic
states, due to the development of complications of cirrhosis.
Likewise, address the new concept in the management of
patients with cirrhosis by the use of nonspecific therapies for
prevention and early intervention to stabilize disease
progression and to avoid or delay decompensation and the
need for liver transplantation [1, 2].

2. Epidemiology

Cirrhosis is an increasing cause of morbidity and mortality in
more developed countries. In Western Europe, cirrhosis is the
fourth cause of disability-adjusted life of years in males after
ischemic heart disease, low back pain, and lung cancer [3]. It is
the 13th most common cause of death in adults worldwide,
with worldwide mortality having increased by 45.6% from 1990
to 2013 [3], [5]. Cirrhosis is the main indication for 5,500 liver
transplants each year in Europe [6]. The leading causes in more
developed countries are infection with hepatitis C virus (HCV),

alcohol misuse, and non-alcoholic fatty liver disease (NASH);
infection with the hepatitis B virus (HBV) is the most common
cause in sub-Saharan Africa and most parts of Asia. The
prevalence of cirrhosis is difficult to assess and probably higher
than reported because the initial stages are asymptomatic, so
the disorder is undiagnosed.

A diagnosis of compensated cirrhosis is associated with a risk
of death that is 4.7 times as high as the risk in the general
population, and decompensated cirrhosis is associated with a
risk that is 9.7 times as high [7]. The average life expectancy of
a patient with compensated cirrhosis is 10 to 13 years, and the
average life expectancy may be as low as 2 years if there is
decompensation [8]. Among patients with alcoholic cirrhosis,
65% of the patients who abstain from drinking alcohol are alive
at 3 years, as compared with 0% who continue drinking alcohol

[91.
1.1 Pathophysiology

The transition from chronic liver disease to cirrhosis involves
inflammation, activation of hepatic stellate cells with ensuing
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fibrogenesis, angiogenesis, and parenchymal extinction lesions
caused by vascular occlusion [10]. This process leads to
pronounced hepatic microvascular changes, characterized by
sinusoidal remodeling (defenestration of liver sinusoidal
endothelial cells, basement membrane development, and
extracellular matrix deposition in Disse space from
proliferating activated stellate cells) resulting in capillarisation
of hepatic sinusoids, the formation of intrahepatic shunts (due
to angiogenesis and loss of parenchymal cells) [11].
Capillarisation of sinusoids and intrahepatic shunts interfere
with adequate hepatocyte perfusion, which are the major
determinants of liver failure.

The raised hepatic resistance to portal blood flow is the primary
factor increasing portal pressure in cirrhosis. It results from the
combination of structural disturbances associated with
advanced liver disease (accounting for about 70% of total
hepatic vascular resistance). On the other hand, insufficient
production of nitric oxide by endothelial nitric oxide synthase
is associated with endothelial dysfunction. Endothelial
dysfunction, increase hepatic vascular tone in another 30%.
Splanchnic vasodilation with an ensuing increase in the inflow
of blood into the portal venous system contributes to aggravate
portal hypertension [12].

1.2 Natural history

The natural history of cirrhosis is typically described in two
phases [13]. The first one is an asymptomatic and, generally, a
long phase named "compensated cirrhosis." This period is
followed by a usually rapidly progressing phase known as
"decompensated cirrhosis," which involves complications of
liver failure and/or portal hypertension. The change from the
first stage to the second one implies a poorer quality of life and
a significant increase in the mortality rate from 1% to 57% per
year [13]. However, cirrhosis should no longer be regarded as a
terminal disease, and the concept of a dynamic process is
increasingly accepted. Further disease stages have been
identified according to the presence of esophageal varices and
to the presence of only one or more cirrhosis complications [1].
Several clinical conditions, associated with significantly
different outcomes, have been proposed as relevant clinical
states during the course of the disease [1], [2], [14], [15], [16],
[17], [18]. However, it is notable that there is no predictable
sequence of such clinical states and that they may not be
considered as progressive disease states. Nevertheless, clinical
states enable the classification of patients according to
increased mortality risk. Moreover, assessing transitions across
states may facilitate the description of the clinical course of the
disease in a multistate- model. A schematic representation of a
hypothetical multistate-model encompassing the whole course
of cirrhosis is shown in Fig. 1 [1].

States 0 and 1 are established by measurement of the hepatic
venous pressure gradient (HVPG) and hepatic elastography
and determination of liver stiffness measurement. Mortality:
1.5%/5 years.

State 2 is determined by the presence of varices. Mortality:
10% /5 years.

States 3 to 6 are defined by different cirrhosis complications.
Mortality, state 3: 20%, state 4: 30%, state 5: 88%/5 years,
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respectively. State 6: mortality, 80% /1 year.
Finally, acute-on-chronic liver failure may occur in any disease
state [19].

Compensated
State 0

No varices
LSM <20
HVPG <10
State 1
No varices
LSM > 20
HVPG > 10
Mortality states 0 and 2,
1.5%
State 2

Varices
Mortality 10%

Decompensated
State 3

Bleeding
Mortality 20%
State 4
First no bleeding
complication
Mortality 30%
State 5
Second complication event
Mortality 88%

End state
State 6
Jaundice
Infections
Refractory ascites
Persistent encephalopaty

Hepatorenal syndrome
Mortality 80% / 1 year

ACLF
Mortality 38 - 96% / 6 month

DEATH D

Figure 1. Schematic representation of a multistate-model for
the clinical course of cirrhosis

1.3 Diagnosis

Cirrhosis is a frequently indolent, asymptomatic, and
unsuspected disease until complications of cirrhosis present.
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Besides, a sizable proportion of these patients never come to
clinical attention, and previously undiagnosed cirrhosis is still
frequently found at autopsy [20]. The increasing burden of liver
disease and the problem of late presentation with
decompensation emphasize the need for population screening
to identify patients with chronic liver disease, similar to
screening for cardiovascular risk factors. Screening would
make it possible to identify many people with cirrhosis in their
asymptomatic phase and to begin their treatment by avoiding
or delaying the appearance of the complications of cirrhosis.
Beyond the selection of the population, which should be taken
care of by each health system, it is prudent to remember at this
point in this review, that each physician has in clinical practice
tools such as questioning, physical examination, and laboratory
and imaging data that suggest the presence of cirrhosis. See
Table 1.

Table 1. Medical Appointment, Clinical Features, Laboratory,
and Imaging Findings of Cirrhosis

Questioning | Alcohol consumption (female < 20 gr/day,
male < 30 g/day), IV drug addiction,
transfusions, history of liver disease,
tattoo, piercing, autoimmune diseases, no
physical activity, obesity, type 2 diabetes,
hypercholesterolemia, hypertension
Vascular spiders, palmar erythema, white
nails, gynecomastia, loss of male hair
pattern, nodular liver, splenomegaly,
jaundice, ascites, flapping, parotid
hypertrophy and Dupuytren's contracture
(alcohol)

Increase: AST, ALT, ALP, GGT, bilirubin,
immunoglobulins (mainly IgG)

Decrease: red cells, white cells, platelets,
albumin, prothrombin time, serum sodium
Ultrasonography, computed tomography,
magnetic resonance imaging, endoscopy

Liver biopsy, transient elastography (LSM)

Physical
examination

Laboratory

Imaging

Confirmation

1.4 Treatment
1. Compensated cirrhosis.

In these states of cirrhosis, treatment strategies can be
considered in three groups: lifestyle changes, viral hepatitis
therapies, and nonspecific therapies.

1.4.1.1 Lifestyle changes

Lifestyle changes tend to be overlooked in the management of
cirrhosis because life expectancy is judged to be short, and the
benefit is difficult to measure. Although evidence comes from
cohort or case-control studies, lifestyle advice should still be
offered to all patients, because it is easily implemented with
little risk of side effects or cost.

Tsochatzis, Bosch, and Burroughs [21] show in their Seminar
that insulin resistance, obesity, and metabolic syndrome are
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pathophysiologically linked with NASH, but they have
deleterious effects irrespective of liver disease etiology. Obesity
is an independent predictor of cirrhosis in alcoholic liver
disease, and the presence of metabolic syndrome is associated
with more severe fibrosis and cirrhosis in chronic liver disease.
In 161 patients with compensated cirrhosis who were followed
up prospectively, obesity was independently associated with
clinical decompensation, together with HVPG and serum
albumin. Moreover, insulin resistance and metabolic syndrome
were independently associated with liver-related mortality in a
NHANES-III cohort of more than 2,500 patients with chronic
liver disease. Insulin resistance predicts the occurrence of
hepatocellular carcinoma (HCC) in cirrhosis, and in large
cohorts, both diabetes and metabolic syndrome increased the
risk of HCC. Overweight patients with compensated cirrhosis
(clinical states 1 and 2) should, therefore, be advised to lose
weight to lower their long-term risk of liver complications. In
patients with decompensated cirrhosis, the maintenance of
adequate nutrition is essential to avoid loss of muscle mass.
Such patients have a low tolerance to long-term fasting, with
early onset of gluconeogenesis and subsequent muscle
depletion, which can also contribute to the development of
hepatic encephalopathy. In a randomized controlled trial
(RCT), a nutritional supplement given in the late evening over
12 months resulted in body protein accretion equivalent to 2 kg
lean tissue; this approach should, therefore, be advised in such
patients.

Alcohol intake is deleterious in patients with alcoholic cirrhosis
but also in those with liver disease of other causes. In alcoholic
cirrhosis, alcohol ingestion increases HVPG and portocollateral
blood flow. These effects are also likely in cirrhosis of different
reasons, thereby increasing the risk of variceal bleeding. Only
abstinence from alcohol improves survival in alcoholic
cirrhosis. In patients with chronic hepatitis C, alcohol intake
increases the risk of cirrhosis and decompensated liver disease
two to three times, even with moderate consumption.
Moreover, alcohol intake is an independent risk factor for HCC
in chronic hepatitis C and NASH. Therefore, all patients with
cirrhosis, irrespective of the clinical stage, should be advised to
abstain from alcohol with relevant counseling if appropriate.
Multidisciplinary alcohol care teams can lower the risk of acute
hospital admission and improve the quality of care. In many
centers, abstinence, irrespective of liver disease etiology, is
mandatory for the patient to be considered for liver
transplantation.

Vaccination against hepatitis A and B viruses, influenza virus,
and pneumococcus should be offered as early as possible
because the antigenic response becomes weaker as cirrhosis
progresses.

Cigarette smoking is associated with more severe fibrosis in
chronic hepatitis C, NASH, and primary biliary cirrhosis and
possibly increases the risk of HCC in chronic hepatitis B.
Smoking cessation, therefore, should be advocated to prevent
the progression of liver disease and to facilitate eligibility for
liver transplantation. Smoking also increases post-transplant
morbidity and mortality. Cannabis use worsens fibrosis in
chronic hepatitis C.

Antioxidant-rich foods and drinks have a potential preventive
role in cirrhosis. Coffee consumption improves all-cause of
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mortality but is also associated with a significant reduction in
fibrosis in liver disease of various causes and with reduced risk
of HCC, as shown in a meta-analysis including 2,260 patients
with HCC. For most of the benefits described, at least two cups
of coffee daily are needed. In a phase 2 RCT, the ingestion of
dark chocolate blunted the post-prandial HVPG increase in
cirrhosis by improving flow-mediated hepatic vasorelaxation
and ameliorated systemic hypotension. The same effect on
HVPG was noted with the short-term administration of
ascorbic acid.

Physicians should always bear in mind drug interactions and
the possible need for dose reductions when prescribing for
patients with cirrhosis.

1.4.1.2 Viral hepatitis therapies

Chronic hepatitis B (CHB). The EASL 2017 clinical practice
guidelines on the management of HBV infection [22] notes that
long-term therapy with nucleos/tide analogues (NA) entecavir
or tenofovir has been shown to halt the progression of liver
disease as result of a significant improvement of histological
necroinflammation and fibrosis, often with regression of
established cirrhosis. Moreover, complications of pre-existing
decompensated cirrhosis, particularly at an early stage of
decompensation, improve or even disappear, and the need for
liver transplantation is dramatically reduced. HCC may still
develop and remains the major concern for CHB patients
treated with NA. Long-term therapy with NA appears
favorably influence HCC incidence when data from
randomized or matched controlled studies are considered.
After the first 5 years of entecavir or tenofovir therapy in CHB
patients, recent data suggest that the HCC incidence is
decreasing further, with the decrease being more evident in
patients with baseline cirrhosis. Besides, HCC seems to be the
only factor affecting long-term survival in entecavir or
tenofovir treated CHB patients with or without compensated
cirrhosis.

Chronic hepatitis C (CHC). The EASL recommendations on
treatment of hepatitis C 2018 [23], consider that among patients
with CHC and advanced hepatic fibrosis, sustained virological
response (SVR) to interferon-based therapy was associated with
lower all-cause mortality. Long-term post-SVR follow-up
studies after direct-acting antiviral treatment showed that the
risk of developing HCC remains in patients with cirrhosis who
eliminate HCV, although it is significantly reduced compared
to untreated patients or patients who did not achieve an SVR.
Thus, the duration of HCC surveillance in patients with
advanced fibrosis or cirrhosis who achieve an SVR is indefinite.
On the other hand, patients with cirrhosis, surveillance for
esophageal varices by endoscopy should be performed if
varices were present before treatment. However, index variceal
bleed is seldom seen in low-risk patients after the achievement
of SVR (unless additional causes for ongoing liver damage are
current and persist).

1.4.1.3 Nonspecific therapies

The high morbidity and mortality of cirrhosis led to highlight
the need for preventive therapies in such patients, to delay the
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advent of complications, using the paradigm of prevention of
cardiovascular diseases, according to which interventions are
offered to individuals with a 10% 10-year risk of cardiovascular
events [24]. Tsochatzis, Bosch and Burroughs [25], [26] argue
that in the 21th century, a new therapeutic paradigm for
patients with cirrhosis is the combination with already licensed,
inexpensive, and relatively safe drugs could be given in a
highly cost-effective way. Currently, licensed drugs, such as
non-selective B blockers (NSBB), statins, oral antibiotics, and
anticoagulants, are likely to be used in various combinations to
prevent and treat complications of cirrhosis.

NSBB were the first established preventive pharmacologic
therapy in cirrhosis. However, besides their role in reducing
HVPG, there seems to be a "pleiotropic" effect in cirrhosis, not
entirely explained by a marked reduction in HVPG. Indeed, in
a long-term follow-up of RCT comparing band ligation with
NSBB for secondary prevention of bleeding, although recurrent
bleeding was more frequent with NSBBs, survival was
increased by 21%, suggesting a therapeutic effect over the
prevention of bleeding. Meta-analysis indicates that NSBB
prevents spontaneous bacterial peritonitis in patients with
cirrhosis. This may be independent of the hemodynamic
response because NSBB reduces splanchnic blood flow and
thus intestinal congestion and increases bowel transit time, all
of which may reduce bacterial translocation across the gut. This
adds to the evidence linking infection and bleeding in cirrhosis;
indeed, prophylactic antibiotics reduce early re-bleeding after
acute variceal hemorrhage. NSBB could be used in cirrhosis
irrespective of the hemodynamic response, although their use
does not prevent the formation of varices. Propranolol (or
nadolol) could be the "aspirin of hepatologists."

Statins reduce HVPG and are associated with reduced
incidence of HCC.

Rifaximin is a potential alternative for the prevention of
spontaneous bacterial peritonitis since no bacterial resistance
has been documented. In observational studies, HVPG and
plasma endotoxin concentrations were lower with this
treatment, systemic hemodynamics and renal function also
improved, but these findings need confirmation.
Anticoagulation used to be considered a contraindication in
cirrhosis; however, normal thrombin generation and even
hypercoagulability characterize stable cirrhosis. Currently,
anticoagulation is evaluated only in patients with portal-vein
thrombosis awaiting liver transplantation. However, a RCT of
enoxaparin in 70 patients with advanced cirrhosis showed that
the drug was associated not only with a lower risk of portal-
vein thrombosis but also with delayed decompensation and
improved survival.

The calculated annual cost per patient of combination therapy
with propranolol, simvastatin, norfloxacin, and warfarin in the
UK was £128/year, equivalent to $196/year or €154/year.
However, it is essential to note that confirmatory trials are
needed before these findings can be translated into clinical
practice.
14.2  Decompensated cirrhosis

Ge and Runyon [4] noted that the economic burden of cirrhosis
in the United States is substantial, with annual direct costs
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exceeding $2 billion and indirect costs exceeding $10 billion.
Annual costs increase with decompensation, with costs of
$2,400 for the treatment of diuretic-sensitive ascites, $24,800 for
the treatment of diuretic-refractory ascites, $25,600 for the
treatment of variceal hemorrhage, $16,400 for the treatment of
hepatic encephalopathy, and $44,200 for the treatment of HCC.
Patients with cirrhosis are plagued by frequent hospital
readmissions for fluid overload, hepatic encephalopathy, or
gastrointestinal hemorrhage. Such readmissions are costly,
moderately predictable, frequently preventable, and associated
with a risk of death. One study showed that 69% of patients had
at least one non-selective readmission, including 14% who were
readmitted within 1 week after discharge and 37% who were
readmitted within 1 month. The average rate was three
hospitalizations per person-year, and 22% of the readmissions
were potentially preventable.

Care coordination is an increasingly popular concept to
improve quality and clinical outcomes while reducing
readmission rates and expenditures. Care coordinators
facilitate inpatient-to clinic transitions, reconcile medications,
and call patients to prevent unnecessary visits to the emergency
department, place "smart scales" in homes to monitor body
weight remotely, facilitate interaction with other health care
professionals, and arrange referrals to nursing facilities or
hospice. A recent study compared a traditional system
involving family physicians and regular consultation with a
coordinated system comprising a specialized team of nurses
and hepatologists. The results favored care coordination: 30-
day and 12-month readmission rates were lower, as was 12-
month mortality, and expenditures were 46% lower with care
coordination than with the traditional system.

A detailed management review of the complications of cirrhosis
is beyond the scope of this manuscript. Significant advances
have been made in recent years to both prevent and treat the
common complications of cirrhosis, such as variceal bleeding,
ascites, spontaneous bacterial peritonitis, and encephalopathy,
as shown in Fig. 2 [21].

Nonspecific therapies already developed in compensated
cirrhosis are also implemented in patients with decompensated
cirrhosis.
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Cirrhosis present
Screen esophageal and

gastric varices
Start screening for
hepatocellular carcinoma

Varices present
NSBB for portal
hypertension
Statins if hyperlipidemia
Avoid NSAIDs, P-Pi,

and aminoglycosides SBP
Secondary
prevention with

quinolones

Ascites present
Low-sodium diet

Diuretics: Spironolactone
and furosemide
Stop ACE inhibitors
Start thinking about liver
transplantation

Variceal bleeding

Endoscopic banding
ligation + NSBB

Primary prevention of
spontaneous bacterial
peritonitis

Encephalopathy
Treat precipitating

factors
Screen for MHE if
driving
Lactulose + RFX

Figure 2. Approach to preventing and treating complications
of cirrhosis. NSBB: non-selective B blockers; NSAIDs: non-
steroidal anti-inflammatory drugs; P-Pi: proton-pump
inhibitors; ACE: angiotensin-converting enzyme; SBP:
spontaneous bacterial peritonitis; MHE: minimal hepatic
encephalopathy; REX: rifaximin.
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3. A matched cases-series study
3.1 Background and rationale

The high mortality rate of patients with decompensated
cirrhosis  highlights the need for mnew treatments.
Atherosclerosis has been widely recognized as an inflammatory
process that leads to acute clinical cardiovascular events [27].
Likewise, statins prevent atherosclerotic inflammatory vascular
disease by two mechanisms [28]. First, a direct mechanism that
works through the reduction of the plasma cholesterol level.
Second, there is an indirect mechanism known as "pleiotropic
effect." The latter mechanism is independent of cholesterol and
known as "pleiotropic effect," which includes nitric oxide (NO)
enhancement bioavailability in endothelial cells [29]. On the
other hand, Zafra et al. observed that acute administration of
simvastatin to patients with cirrhosis and portal hypertension
decreased hepatic sinusoidal resistance by increasing NO liver
output [30]. Finally, a Danish cohort study involving 10,154
patients with cirrhosis showed that after one year of follow-up,
the major causes of death were ischemic heart disease,
peripheral vascular disease, and stroke [31]. With this data
available in 2007 and on this rationale basis, was offered to add
simvastatin to standard treatment for patients with
decompensated cirrhosis and cardiovascular risk factors, to
assess whether simvastatin has any clinical benefit.

3.2 Aim

To assess whether the addition of simvastatin to standard
treatment has any clinical benefit in patients with
decompensated cirrhosis and cardiovascular risk factors.

3.3 Methods

Study site, design and period

Liver Service, Clinica Bazterrica, Buenos Aires, Argentina.

This matched cases-series study was conducted from April 2007
to October 2019.

Inclusion criteria

To be over 18 years, both genders, previous history of
decompensated  cirrhosis  (ascites, variceal bleeding,
encephalopathy, and/or jaundice), documented existence of
cardiovascular risk factors.

Exclusion criteria
Pregnancy and being candidates for liver transplantation.

The following parameters matched both groups: age + 3 years,
gender, etiology of cirrhosis, Child-Pugh class, and Model for
End-Stage Liver Disease (MELD) score + 3 points. The groups
matched at a ratio of 1:1.

Patients

The target population of the trial included all patients with
decompensated cirrhosis from outpatient clinical practice.
Case group (n = 9): included patients who agreed to add
simvastatin to standard treatment.
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Series group (n = 9): included patients who did not agree to add
simvastatin to standard treatment.

Primary endpoint

To assess whether the addition of simvastatin to standard
treatment has any clinically relevant effect in patients with
decompensated cirrhosis and cardiovascular risk factors,
though the proportion of patients who: 1) developed
complications of cirrhosis or cardiovascular events, 2) impaired
liver function assessed through Child-Pugh and MELD scores
at the end of the study versus baseline, and 3) died during the
study.

Secondary endpoint

To assess the safety of simvastatin through the proportion of
patients who developed adverse events and serious adverse
events related to simvastatin, and therefore had to modify
simvastatin dosage.

Statistical analysis

The data were collected, classified, and analyzed using SPSS
Statistics 25.0 statistical package program (IBM). Figure 5 was
designed with MedCalc 11.2 version. The date of the first
cirrhosis complication was established as the time zero for both
groups. A comparison of dichotomous variables was made by
McNemar test. Paired t-test was used to compare continuous
variables. In the case of abnormally distributed variables, non-
parametric Wilcoxon-signed rank test was implemented. The
cumulative survival function was estimated by the Kaplan-
Meier and Mantel-Cox tests. Both groups were compared with
the stratified log-rank test and hazard ratios (HR) (95%
confidence interval [CI]), calculated using the Cox model. A P
< 0.05 was considered statistically significant.

We followed the STROBE Statement to design and write this
study [32].

3.4 Results
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Figure 4. Liver function evaluated through Child-Pugh score
and MELD score, at the end of the treatment vs. baseline.
Figure 3. Intervals between cirrhosis complications in Case * P = 0.0026 vs. Child-Pugh baseline, ** P = 0.0028 vs. MELD
group and Series Group (months) * P = 0.0065 vs. Case group baseline. In Case group, no statistical differences were observed
at the end of the treatment vs. baseline in Child-Pugh score and
MELD score.
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Series

Group

N=9
Death 4 9
Cardiovascular events 0 0
Adverse events / SVT 0 NC
Seriuos adverse events / SVT 0 NC

Table 2. Other Primary Outcomes and Secondary Outcomes
/ SVT: in relation to simvastatin; NC: not corresponding.

3.5 Discussion

This matched cases-series study showed that the addition of
simvastatin to the standard therapy in patients with
decompensated cirrhosis and cardiovascular risk factors would
be associated with an improvement in survival in the case
group. Furthermore, simvastatin administration would be safe,
as it did not cause adverse effects and/or serious adverse
events. No patient in any group developed cardiovascular
events during the study.

The high mortality rate of decompensated cirrhosis stresses the
need for other therapies [25], [26]. When considering the
reported relationship between cirrhosis and atherosclerotic
cardiovascular disease, drugs used in this disease may be an
option [33], [34], [35]. Therefore, cirrhosis could be treated cost-
effectively by combined therapies with authorized, economical,
and relatively safe medications, including simvastatin [25, 26].
The clinically significant finding of this study was the
improvement in the survival observed in patients who agreed
to add simvastatin to standard treatment, compared to those
who did not. In this regard, Cabrera et al. [36] suggest that
statins would improve the survival of patients with
decompensated cirrhosis through two mechanisms. The first
mechanism would be the prevention of complications of
cirrhosis [36]. In this regard, this study showed that the interval
between cirrhosis complications increased in patients who
added simvastatin to standard treatment versus those who did
not. The other would be through reducing the impact of
cirrhosis complications on liver function. In this study, through
Child-Pugh and MELD scores, significant deterioration of liver
function was shown in patients who did not agree to add
simvastatin to standard treatment, which was not observed in
patients who did. Therefore, the increase in survival
demonstrated in this study could be supported by the two
mechanisms proposed by Cabrera et al. [36], based on the
pleiotropic effects of simvastatin, such as increased hepatic
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nitric oxide production [29], [30].

The second endpoint of this study was simvastatin safety,
taking into account statins pharmacokinetic alterations showed
in patients with cirrhosis [37]. The fact that no dose reduction
and/or the lack of simvastatin transitory interruption by
adverse events or discontinue simvastatin by serious adverse
events, particularly by muscle and/ or liver injuries, proved that
simvastatin would be a safe drug to administrate in patients
with Child-Pugh A or B classes decompensated cirrhosis [25,
26].

In conclusion, the improvement in survival observed by the
addition of simvastatin to standard treatment in patients with
decompensated cirrhosis and cardiovascular risk factors is a
piece of clinical evidence obtained from the clinical practice,
where biases are inevitable and should encourage RCT
realization to validate this clinical result.

The theoretical courses of decompensated cirrhosis without
and with statins are shown in Fig. 6 and Fig. 7, respectively.

4. Conclusions

Cirrhosis should no longer be considered an irreversible
disease with two stages. Cirrhosis should be regarded as a
multistate disease, with possible regression. The progression
from one state to another reflects a worsening prognosis with
significant differences in survival [2], [14]. The evidence
presented clearly demonstrates that the management of
patients with cirrhosis should change from an expectant
algorithm that treats complications as they occur, to preventing
the advent of all complications while in the compensated phase.
This requires maintaining patients in an asymptomatic phase
and not significantly affecting their quality of life with minimal
impairment due to the therapies themselves. Relatively safe,
effective, and already licensed drugs, which, even in
combination, are inexpensive, are readily available to evaluate
in this setting [25], [26]. The new treatment paradigm has
implications for early diagnosis of cirrhosis in primary care or
in screening. The potential use of noninvasive markers is
promising, once they are sufficiently validated, and threshold
cutoffs are established [2]. In the 21st century, liver cirrhosis
should be regarded as a treatable disease with available
treatments and as a reversible illness, with other therapy
options, beyond the liver transplantation. The clinical evidence
showed in the case and series study, encourage RCT attainment
to evaluate the survival in decompensated cirrhotic patients.
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