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Liver cirrhosis is the late stage
of progressive hepatic fibrosis
and chronic liver disease, leading
to distortion of the architecture
of the liver and growth of
regenerative nodules. Cirrhosis
is characterized by an important
burden of disease and decreased
life expectancy. The prognosis of
cirrhosis is highly variable and is
influenced by etiology, severity,
presence of complications, and
comorbid diseases. Mortality
rates are high when clinical
decompensation becomes
apparent with ascites, variceal
hemorrhage, encephalopathy,
portal hypertensive gastropathy,
spontaneous bacterial peritonitis,
hepatorenal syndrome,
hepatopulmonary syndrome,
porto-pulmonary syndrome,
cirrhotic cardiomyopathy,
hepatocellular carcinoma, and
portal vein thrombosis. Upon
decompensation, cirrhosis
becomes lethal or requires liver
transplantation. In the United
States cirrhosis accounts for
almost 50,000-66,000 deaths,
of which 18,000-19,500 are
attributable to liver cancer [1, 2].

Secondary prevention and
identification of complications
in cirrhotic patients have
a significant impact on the
prognosis, and great attention
should be paid to regular
screening for esophageal varices,
hepatocellular carcinoma,
and prudent diuresis, as well
as the judicious use of proton
pump inhibitors to prevent
spontaneous bacterial peritonitis,
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and treatment of infections predisposing to spontaneous
bacterial peritonitis and hepatic encephalopathy. Avoiding
sedatives and treating electrolyte disturbances, i.e. hypokalemia
and hyponatremia, could prevent hepatic encephalopathy. In
addition, avoiding nephrotoxic agents and aggressive diuresis
can prevent hepatorenal syndrome.

In this context, the prediction of both liver decompensation
and mortality risk is a challenging task in clinical medicine,
including planning optimal management of disease, improving
the survival rate, and solving the best drug treatment. Based on
clinical information and laboratory tests, two commonly used
models to predict the prognosis of patients with cirrhosis are (i)
the Child-Pugh classification that is based on serum albumin
and bilirubin, ascites, encephalopathy, and prothrombin time;
and (ii) the Model for End-Stage Liver Disease (MELD) that
is based on bilirubin levels, creatinine, INR, and the etiology
of cirrhosis. A Child-Pugh score of 10 to 15 refers to class C,
indicating decompensated cirrhosis, and the score has been
validated by the post-abdominal surgery mortality rate, surgical
risk, survival rate, and the likelihood of the development of
complications of cirrhosis, such as variceal hemorrhage [3].
The MELD score, or more recently the MELD-sodium (MELD-
Na) score, plays a role in prioritizing patients waiting for liver
transplantation. MELD could also predict the prognosis of
patients with chronic liver disease in a non-transplant setting
[4-6]. According to a systematic review, the median survival
time is <6 months in patients with decompensated cirrhosis
and with a Child-Pugh score 212, or a MELD score >21 [7].
However, neither of these two models takes into account the
level of physical performance of patients with cirrhosis and its
close relationship with the nutritional status and malnutrition.
Several contributing factors to cirrhosis (e.g., due to insufficient
dietary intake, abnormal digestion and absorption, and
dysfunctional lipid and energy metabolism) can impair lipid,
protein, and carbohydrate metabolism and lead to adverse
consequences of the disease [8]. Protein calorie malnutrition
occurs in about 20% of patients with compensated cirrhosis
and in 50-100% of patients with decompensated cirrhosis
[8-12], and liver disease is associated with changes in the
composition of body compartments, i.e., water, fat, and muscle,
reflecting adverse events [13, 14]. Protein calorie malnutrition
is associated with the development of variceal bleeding and
ascites, higher morbidity and mortality from surgery, lower
survival rate, and worsen hepatic function [10, 15-20].



Prognostic indicators of liver cirrhosis

Appropriate nutritional assessment of patients with
cirrhosis is essential to detect and correct the macronutrient
and micronutrient imbalance that could affect morbidity and
mortality. The best performance for nutritional assessment
is achieved in decompensated (Child-Pugh C) cirrhosis with
a body mass index of <18.5 kg/m?. At this stage, it is helpful
to record a complete medical history of weight changes,
food intake, gastrointestinal symptoms, severity of cirrhosis,
and micronutrient deficiency. Physical examination should
investigate the presence of ascites and muscle waste (quadriceps
and deltoids), as well as loss of subcutaneous fat (triceps and
chest). In particular, sarcopenia and adipopenia are functional
predictors of the clinical prognosis of liver cirrhosis, and at the
same time, they are also powerful indicators of the quality of
life of patients with cirrhosis. Laboratory analysis may find that
creatinine is reduced because hepatic creatine synthesis and
muscle mass are decreased, while the renal tubular creatinine
secretion increases. Other proteins synthetized in the liver also
decrease in cirrhosis, such as serum transferrin, pre-albumin,
albumin, and coagulation factors (international normalized
ratio, INR). With increasing liver dysfunction, there could
be a vitamin D deficiency [21]. Water-soluble vitamins,
i.e., folate and vitamin B12, and mineral deficiency are also
informative about the nutritional status. If there are macro- and
micronutrient deficiencies, supplementation of nutrients is
needed to correct them, and this approach could reduce the risk
of infection, decrease in-hospital mortality, and improve liver
function parameters [22-25]. Anthropometric assessment also
provides information about body fat and lean tissue storage,
mid-arm muscle circumference, and skinfold thickness [26],
which is indeed related to the survival of patients with cirrhosis
[27, 28]. The measurement of sarcopenia and muscle mass is
usually done by different methods, including anthropometry,
DEXA, CT scan, and bioelectrical impedance analysis.
The finding of sarcopenia had a good correlation with pre-
transplant morbidity and mortality throughout the studies
[29-31]. Muscle strength can predict malnutrition, which can
be achieved with handgrip dynamometer [32], as well as the
6-minute walk test (6MWT) [27, 29, 33, 34].

In this issue, Henrique et al. [35] used the 6BMWT as a
predictor of the risk of clinical decompensation in patients with
liver cirrhosis of several etiologies. The 6MW'T measures the
distance walked on a level surface in six minutes and provides
useful information for clinical assessment of several advanced
conditions involving heart, lung, and liver functions (Table I)
[36]. For example, a shorter distance (less or equal to 300 m)

Table I. Clinical use of the 6-minute walk test (6MWT) [36]

is consistent with more severe heart failure, and an increased
risk of death [37].

In their prospective cohort study, the authors [35] defined
decompensation as one of the following manifestations:
jaundice, ascites, bleeding from oesophageal varices, hepatic
encephalopathy, or spontaneous bacterial peritonitis. They
recruited 55 patients (mean age 56.3 years, 65% men, 65%
Child-Pugh class A, meaning compensated cirrhosis) with a
follow-up of 3, 6, 9, and 12 months after baseline 6MW'T, and
recorded the presence of decompensation and requirement
of hospitalization. After setting a clinical threshold (with
64% sensitivity and 82% specificity) that can predict clinical
decompensation, the non-decompensated outcome rates for
patients who walk less than or greater than 401.8 m (p<0.001)
during walking are 30% and 75%, respectively. As already
recognized in patients with heart failure or chronic obstructive
pulmonary disease (COPD), the authors suggest that the
6MWT (specific cut-off value of 401.8 m for compensated
cirrhotic patients) should be added to the clinical assessment
of patients with cirrhosis to predict the risk of decompensation,
not just mortality [44, 47].

As mentioned earlier, in liver cirrhosis, 6MWT plus
physical frailty represents a valuable tool for assessing
nutritional status and muscle function [29]. 6 MWT is easy to
perform in a clinical setting and does not require extensive
training or equipment. Nevertheless, some staff members need
to be trained to administer the S MW'T, and there are not always
trained personnel in the ward [46]. In addition, further research
is required to confirm the 6MWT validity in the setting of
cirrhotic patients without decompensation, in addition to the
reported applications (Table I). In clinical medicine, compared
with existing tools, it is important to test whether novel
diagnostic tools can bring other clinically relevant information.
In this respect, compared with the existing Child-Pugh score,
6MWT should bring more information, and be validated in
a larger number of patients with similar or different causes of
cirrhosis, in addition to alcohol-related liver disease, chronic
viral hepatitis, and nonalcoholic steatohepatitis, through a
longer follow-up [48]. Further prospective studies are required
to confirm whether 6MWT performs well in Child-Pugh
class A and class B patients. Henrique et al. [35] confirm that
the latter group has lower levels of albumin, higher levels of
bilirubin, and higher INR, and is more predominant (54%) in
the decompensated group as compared with the compensated
group (22%). The finding that the group with alcohol-related
liver cirrhosis, rather than viral-related cirrhosis, is more prone

- Prediction of survival in advanced heart failure [38]

- Prediction of survival in severe chronic obstructive pulmonary disease (COPD), pulmonary fibrosis, and pulmonary arterial hypertension [39-42]

- Mobility-related function in the elderly [43]
- Liver cirrhosis
- identification of patients eligible for liver transplantation [44]
- exercise capacity after liver transplantation [45, 46]
- risk of mortality [44]
- risk of hepatopulmonary syndrome [35, 47]
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to decompensation, also deserves confirmation. Another point
to investigate is the hospitalization rate relative to the 6SMWT
results. This finding stands for both cirrhotic patients after
liver transplantation [46] and patients with COPD, because
a 6MWT of <200 m can predict both hospitalization and
mortality [49, 50]. When it is confirmed that a shorter walking
distance can predict more hospitalizations, the evaluation
might bring useful information about disease burden and
additional costs, as has been seen in other situations, such as
patients with chronic heart failure [38] and COPD [39-42].
In conclusion, the study of Henrique et al. [35] suggests that
clinical decompensation is related to reduced exercise capacity,
as assessed by 6MWT. Of note, as pointed out by the authors,
when interpreting the test results, one should also consider the
role of sarcopenia, physical inactivity [44], fatigue, change in
skeletal muscle mass in liver cirrhosis [46]. In their study, few
patients with cirrhosis were unable to complete the protocol or
were not able to perform 6MWT. The presence of frailty and
disability may decrease the effectiveness of the test, as observed
in a subgroup of patients after liver transplantation [46].

In another paper in this issue, De Luca et al. [51] performed
a clinical study to investigate the prevalence of malnutrition
and its impact on mortality in 110 patients with cirrhosis and
primary ascites. In addition to the presence of sarcopenia-related
frailty, the adipose tissue compartment also plays a key role in
the prognosis of patients with cirrhosis, which is related to the
comprehensive assessment of the nutritional status of these
subjects. After diagnostic paracentesis, patients were followed
up for 24 months to assess the outcome. The authors focused,
in particular, on the impact of malnutrition on mortality and
on the relationship between malnutrition and spontaneous
bacterial peritonitis. The prevalence of malnutrition varied
from 30.9% to 40% and to 67.3% based to corrected body mass
index, upper mid-arm fat area, and upper mid-arm muscle area,
respectively. Survival rate was 68.1%, 59.3%, 45.1%, and 24.2%
at 3,6, 12, and 24 months, respectively. By multivariate analysis,
spontaneous bacterial peritonitis, MELD, and adipopenia,
but not sarcopenia were the factors which are independently
associated with mortality.Adipopenia also correlated with
spontaneous bacterial peritonitis. The results from the cited
study confirm that malnutrition is a common fellow traveler
with liver cirrhosis, both in terms of sarcopenia and adipopenia
(67.3% and 40% of the enrolled patients, respectively), and that
the predictive value of adipopenia on mortality is comparable
to a high MELD score.

Taken together, the studies from Henrique et al. [35]
and De Luca et al. [51] point out that decreased exercise
and performance capacity occur simultaneously with the
progressive reduction in the liver function, as a corollary to
impaired nutritional status. The loss not only in skeletal muscle
but also in the adipose tissue compartment plays a critical role
in increasing the risk of decompensation, complications (i.e.,
spontaneous bacterial peritonitis), and mortality. These results
are in line with those from a previous study demonstrating
an inverse correlation between the hepatic venous pressure
gradient (and, thus, the severity of portal hypertension), and
the amount of adipose tissue. However, this correlation was not
evident when imaging markers of sarcopenia were considered.
In patients with compensated cirrhosis, lower visceral adipose
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tissue index was related to 12-months decompensation. In
patients with decompensated cirrhosis, the intramuscular
adipose tissue index was independently associated with
mortality [52].

From a clinical point of view, the adequate assessment of the
adipose tissue compartment in patients with liver cirrhosis should
be paralleled with the analysis of other prognostic indicators, and
may be easily checked by a specific, standardized, reproducible
and non-invasive technique such as ultrasonography [53].
Finally, in addition to the availability of tools that can predict
the clinical outcome and mortality of patients with cirrhosis, i.e.,
secondary and tertiary prevention, a policy pointing to possible
primary prevention of frailty [54] should be also considered in
patients with advanced liver diseases.
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