Nutritional Status and its Impact on Clinical Outcomes
for Patients Admitted to Hospital with Cirrhosis

Chalermrat Bunchorntavakul MD***,
Ruamthip Supanun MD*, Amporn Atsawarungruangkit MD***

* Department of Medicine, Rajavithi Hospital, College of Medicine, Rangsit University, Bangkok, Thailand
** College of Medicine, Rangsit University, Bangkok, Thailand

Background: In patients with cirrhosis, nutritional status is an important predictor of clinical outcomes that can be assessed
in clinical practice using conventional methods. Previous studies have shown that malnutrition is associated with increased
morbidity and mortality in patients with cirrhosis. However, there have been very few reports from Southeast Asia.
Objective: To determine the prevalence of malnutrition in patients with cirrhosis who are admitted to hospital and to assess
its correlation with mortality, complications, length of stay, and total cost of hospitalization.

Material and Method: This prospective non-interventional study included 60 consecutive patients with cirrhosis admitted to
Rajavithi Hospital, Bangkok, Thailand, from August 2013 to February 2014. Baseline demographic and clinical data during
their hospitalizations were collected prospectively. Nutritional status was assessed by subjective global assessment (SGA)
and anthropometry (body mass index (BMI) and mid-arm circumference (MAC)). Malnutrition was defined as SGA class B/
C and MAC of <5" percentile of the age- and gender-matched reference population.

Results: Of the 60 patients, 70% were male. The most common causes of cirrhosis were alcohol (50%) and hepatitis C
infection (35%). Most patients were classified as Child-Pugh class B (41.7%) or C (36.7%). The mortality rate was 26.7%,
and the most common complications were infections (60%) and renal failure (43.3%). The median length of stay in hospital
was 8.5 (1-51) days, with a median cost of 1,163 (183-9,969) US dollars. The prevalence of malnutrition varied between 18%
and 92% depending on the assessment method employed: 18% were considered malnourished when assessed by BMI, 63%
by MAC, 78% by serum albumin, 65% by absolute lymphocyte count, and 92% by SGA. Patients with malnutrition showed
a trend toward increased mortality, complications, length of hospital stay and cost; however, the differences were not
statistically significant. Significant predictors of mortality included Child-Pugh class B (16% mortality) and C (50% mortality),
severe malnutrition as assessed by SGA (35% mortality), presence of ascites (relative risk, RR: 2.3), hepatic encephalopathy
(RR: 2.5), hepatorenal syndrome (RR: 4.1) and renal failure (RR: 3.3).

Conclusion: Malnutrition is common in hospitalized patients with cirrhosis, and patients with malnutrition showed a trend
toward increased complications and mortality. Severe malnutrition, as identified by SGA, and advanced cirrhosis were
predictors of in-hospital mortality.
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Cirrhosis is the result of chronic liver damage.
It can have various etiologies, such as chronic viral
hepatitis, excessive alcohol consumption, autoimmune
disease, or fatty liver disease. Patients with cirrhosis
are at risk of developing complications from portal
hypertension (e.g. ascites, variceal bleeding, and
hepatorenal syndrome) and liver failure (e.g.
encephalopathy and coagulopathy), as well as
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infections and hepatocellular carcinoma. The most
widely used system for the classification of cirrhosis
and the determination of its prognosis is the Child-
Pugh score, which classifies patients with cirrhosis into
class A (mean survival 15-20 years), class B (mean
survival 3-5 years), and class C (mean survival 1-3 years).

Protein-calorie malnutrition (PCM) is common
in patients with cirrhosis. The prevalence of PCM
appears to be correlated with the severity of cirrhosis
(23% in Child-Pugh class A, 40-50% in Child-Pugh
class B, and 60-85% in Child-Pugh class C)*2), Several
factors can contribute to malnutrition in patients with
cirrhosis, including reduced dietary intake (e.g. because
of anorexia, nausea, impaired gastric expansion by
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ascites, or unpalatable diet due to altered taste and salt
restriction), altered protein/energy metabolism (e.g.
increased gluconeogenesis, increased proteolysis,
decreased glycogen storage, or hypermetabolic state),
and maldigestion or malabsorption (e.g. portosystemic
shunting, or bile salt deficiency). Nutritional status can
be measured clinically using various methods, such as
body mass index (BMI), mid-arm circumference (MAC),
serum albumin, absolute lymphocyte count (ALC), and
subjective global assessments (SGA). However, there
is no gold standard nutritional assessment method for
patients with cirrhosis, and many of the usual tools
have limitations when applied to patients with
decompensated cirrhosis. For example, the presence of
third-space fluid due to salt and water retention can
affect the measurement of BMI and anthropometry.
Additionally, several serum markers, such as albumin
and retinol-binding proteins, are often unreliable in
patients with advanced cirrhosis because of impaired
hepatic protein synthesis. More sophisticated
techniques, such as bioelectrical impedance analysis
(BIA) and dual energy x-ray absorptiometry (DEXA),
more accurately quantify nutritional status in these
patients; however, the usefulness of these tools is
limited, mainly due to lack of availability and high cost.
Despite the limitations of conventional methods,
current guidelines recommend their use in the
assessment of nutritional status in patients with
cirrhosis®9.

A number of studies have demonstrated that
PCM is associated with an increased number of
complications, including ascites, variceal bleeding,
increased surgical morbidity and mortality, reduced
survival, and worsening of hepatic function®®, In the
US nationwide analysis of hospitalized patients with
cirrhosis and portal hypertension (n =114,703), patients
with PCM were more commonly associated with ascites
(65% vs. 48%, p<0.0001), hepatorenal syndrome (5%
vs. 3%, p<0.0001), longer hospitalization (8.7 vs. 5.7
days, p<0.0001), greater hospital costs (US$ 36,818 vs.
US$ 22,673, p<0.0001), and in-hospital mortality (2-fold
increase) compared with well-nourished patients®.

It should be noted that there are significant
differences in the characteristics of patients with
cirrhosis between geographic locations that may affect
nutritional status and clinical outcomes, such as body
habitus, local dietary intake, comorbidities, and etiology.
Further, there are marked differences between
developed and developing countries in the hospital
management of patients with cirrhosis, such as access
to medication, nutritional support, intensive care, rate
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of infection, and the availability of liver transplantation.
By considering these issues, this study aimed to
determine the prevalence and importance of
malnutrition in patients with cirrhosis admitted to our
hospital, which is one of the main referral centers in
Thailand.

Material and Method
Patients

Adult patients with cirrhosis admitted to
Rajavithi Hospital, Bangkok, Thailand, due to various
indications were included in the study. Cirrhosis was
diagnosed based on a combination of clinical features
from the biochemical profile, radiological imaging, and/
or liver biopsy results. Clinical features indicative of
the presence of cirrhosis are cutaneous liver stigmata
(palmar erythema, spider nevi, parotid gland
enlargement, gynecomastia, and testicular atrophy), and
signs of portal hypertension (ascites, superficial vein
dilatations, splenomegaly, and gastroesophageal
varices). The biochemical profile included
evidence of reversed albumin-to-globulin ratio,
thrombocytopenia, and/or coagulopathy. Radiological
imaging, by either transabdominal ultrasound or
computerized tomography, demonstrated a small
shrunken liver, nodular surface, increased left-to-right
lobe ratio, splenomegaly, and/or intra-abdominal
collateral vessels and varices. The severity of liver
disease was graded according to the Child-Pugh system
with class A (mild, score 5-6), class B (moderate, score
7-9), and class C (severe, score 10-15) indicating the
degree of hepatic reserve and function. Patients in a
moribund condition upon admission who had an
expected survival of fewer than 2 days, those with a
do-not-resuscitate order, and those who did not
provide consent to participate in the study were
excluded.

Methods

This prospective, non-interventional study
was conducted at a single tertiary-care hospital
(Rajavithi Hospital) between August 2013 and February
2014. The study protocol was reviewed and approved
by the Medical Ethics Committee of Rajavithi Hospital
(No. 145/2556) and the Research Subcommittee of the
Royal College of Physicians of Thailand. All participants
(n=60) provided informed consent before enrollment.
Past and present medical histories were recorded,
including hospitalizations, cirrhosis, medication, food
intake, supplementary product intake, and other medical
records. During hospitalization, clinical and laboratory
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data were collected prospectively, including treatment,
complications, mortality, length of hospital stay, cost
of hospitalization, discharge status, use of beta-
blockers, supplementation of branched-chain amino
acids (BCAA), and fasting state.

Nutritional assessments

Nutritional assessments were performed
on admission by a single investigator (RS). The
assessment included SGA, BMI, and MAC. Blood
samples were collected to be tested for albumin,
complete blood count, and ALC. The SGA used in this
study was modified from the standard English-
language version, which was previously validated for
use in Thai patients with chronic liver disease®. Several
general and nutritional aspects were integrated into
the checklists, including history of weight loss,
reduced daily calorie intake, gastrointestinal symptoms,
functional capacity, physical signs of malnutrition (e.g.
edema and ascites), and serum albumin. The patients
were classified as: well-nourished (A), moderately
malnourished (B), and severely malnourished (C),
according to their SGA scores®b,

Baseline weight and height were recorded for
all of the patients in the study. BMI was calculated
using the standard formula: BMI = weight in kg/(height
in m2). MAC was measured at the mid-point between
the tip of the shoulder (the acromion process) and the
tip of the elbow (the olecranon process) to the nearest
centimeter with a graduated, non-retracting, flexible
measuring tape. Malnutrition status was defined as
BMI <18.5 kg/m?, MAC of <5 percentile of the age-
and gender-matched healthy population, SGA group B
or C, serum albumin <3.5 g/dL, and ALC <1,500 cells/
mm?3. Patients with SGA group C were classified as
having severe malnutrition.

Statistical analysis

All statistical analyses in this article were
performed using SPSS version 17.0. The continuous
and categorical data are presented in terms of mean +
standard deviation (SD) and frequency (percentage)
respectively. The association of each assessment
method with nutritional status is summarized using
Spearman’s correlation coefficient. Relative risk is used
to show the relationship between mortality and other
factors, such as nutritional status and complications.
The differences in two dichotomous groups were
evaluated using the Chi-square test or the two-sided
Fisher’s exact test, with a significance level (alpha) of
0.05. Survival analysis was calculated with the use of
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the Kaplan-Meier method and the log-rank test.

Results

Sixty patients with cirrhosis were enrolled into
this study. Of these patients, 70% were male with an
average age of 57.5+11.3 year and BMI of 21.42+3.75
kg/m? (Table 1). Based on the modified Child-Pugh score,
21.7% of patients were in class A, 41.7% were in class

Table 1. Demographic data and clinical characteristics of
the study population

Characteristics Patients (n = 60)

Age (years), mean + SD 57.45+11.33
Male: female, n (%) 42 (70):18 (30)
Weight (kg), mean + SD 57.20+11.59
Height (cm), mean + SD 163.38+8.09
BMI (kg/m?), mean + SD 21.42+3.75
<18.5, n (%) 11 (18.3)
18.5-23.9, n (%) 36 (60.0)
>24.0, n (%) 13 (21.7)
MAC, mean + SD 24.2+3.75
<25.3cm, n (%) 38 (63.3)
>25.3cm, n (%) 22 (26.7)
Albumin (g/dL), mean + SD 2.63+0.73
<2.5g/dL, n (%) 28 (46.7)
2.5-3.4g/dL, n (%) 19 (31.7)
>3.5g/dL, n (%) 13 (21.6)
ALC (cells/mm?), median (range) 1,168 (366-3,990)
<1,500, n (%) 39 (65.0)
>1,500, n (%) 21 (35.0)
SGA
Group A, n (%) 5(8.3)
Group B, n (%) 15 (25.0)
Group C, n (%) 40 (66.7)
Modified child-pugh score, 8 (5-14)
median (min-max)
Class A (score 5-6), n (%) 13 (21.7)
Class B (score 7-9), n (%) 25 (41.7)
Class C (score 10-15), n (%) 22 (36.6)
Etiology of cirrhosis
Excessive alcohol consumption, 30 (50.0)
n (%)
Chronic hepatitis C, n (%) 21 (35.0)
Chronic hepatitis B, n (%) 20 (33.3)
Cryptogenic/NASH, n (%) 3(5.0)
Cholestatic liver disease, n (%) 2(3.3)
Hepatocellular carcinoma, n (%) 25 (41.8)

ALC =absolute lymphocyte count; BMI = body mass index;
MAC = mid-arm circumference; NASH = nonalcoholic
steatohepatitis; SD = standard deviation; SGA = subjective
global assessment
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B, and 36.7% were in class C (Table 1). Clinical data and
complications during hospitalization are shown in
Table 2.

The prevalence of malnutrition varied between
18 and 92% depending on the assessment method
employed. When patients were assessed by BMI,
18.3% were considered to be malnourished; 63.3% were
considered to be malnourished when assessed by
MAC; 78.4%, by serum albumin; 65.0%, by ALC,
and 91.7%, by SGA (Fig. 1). The correlations between
the methods of nutritional assessment are shown in

Table 2. Clinical data and complications during
hospitalization

Characteristic Patients (n = 60)

Complications

Infections, n (%) 36 (60.0)
Renal failure, n (%) 24 (40.0)
Gastrointestinal bleeding, n (%) 21 (35.0)
Ascites (new or progressive), n (%) 18 (30.0)
Hepatic encephalopathy, n (%) 17 (28.3)
Hepatorenal syndrome, n (%) 2(3.3)
Mortality rate, n (%) 16 (26.7)
Length of hospital stay (days), 8.5 (1-51)

median (min-max)

Cost of hospitalization (US dollar),
median (min-max)

Other factors

1,163 (183-9,969)

BCAA (oral/NG tube), n (%) 18 (30.0)
NPO for >12 hours, n (%) 13 (21.7)
Non-selective beta-blocker, n (%) 12 (20.0)

BCAA = branched-chain amino acids; NG = nasogastric;
NPO = nothing per oral

Table 3. Spearman’s correlation between the five nutrition
assessment methods

BMI MAC Albumin  ALC SGA
BMI <0.001** 0.572 0.489 0.324
MAC 0.531 0.072 0.741 0.022*
Albumin 0.074 0.234 0.379 <0.001**
ALC -0.091 -0.044  -0.116 0.963
SGA -0.13 -0296 -0.006 -0.639

* p<0.05, ** p<0.001

The value below the diagonal is the correlation coefficient;
the value above the diagonal is the p-value.

ALC =absolute lymphocyte count; BMI = body mass index;
MAC = mid-arm circumference; SGA = subjective global
assessment
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Table 3. Among the five methods, the SGA showed a
significant correlation with aloumin (p<0.001) and MAC
(p =0.022). BMI and MAC also showed a significant
correlation (p<0.001). ALC did not demonstrate any
relationship with the other four methods (Table 3). The
prevalence, as assessed by SGA and MAC, and the
severity of malnutrition, defined by the SGA, correlated
with the severity of cirrhosis, classified by Child-Pugh
score (Fig. 2, 3).

Sixteen patients (26.7%) died during the study.
Factors associated with hospital mortality were
analyzed and the results are summarized in Table 4.
Hospital mortality was significantly associated with
severity of cirrhosis (p = 0.007, Fig. 4), but it was not

100.0% 91.7%
- 78.4%
=
< 63.3% 65.0%
= 50.0%
z
18.3%
0‘ on_,ﬁ .
BMI MAC  Albumin  ALC SGA

BMI = body mass index; MAC = mid-arm circumference;
ALC =absolute lymphocyte count; SGA = subjective global
assessment

Fig. 1 The prevalence of malnutrition in patients with
cirrhosis based on various conventional assessment
methods.

o, o,
108% SGA 100% 100%

= MAC
- 76%
S
Fl 62% 59%
H - o,
§ 50% 46%
.z I

0%
Child-Pugh Child-Pugh Child-Pugh
Class A Class B Class C

MAC = mid-arm circumference; SGA = subjective global
assessment

Fig. 2  The prevalence of malnutrition as assessed by
the SGA and MAC according to the severity of

cirrhosis.
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Table 4. Factors associated with mortality

Factors Relative risk ratio p-value

(95% Cl)

Malnutrition parameters

BMI 1.03 (0.35-3.00) 0.614
MAC 1.27 (0.51-3.12)  0.417
Albumin 1.94 (0.50-7.46)  0.253
ALC 0.89 (0.38-2.13)  0.518
SGA 0.71 (0.60-0.84)  0.048*
Complications
Ascites 2.33(1.04-5.24)  0.045*
Hepatorenal syndrome  4.14 (2.63-6.54)  0.018*
Hepatic encephalopathy 2.53 (1.13-5.65)  0.026*
Renal failure 3.30 (1.31-8.3) 0.007*
Gastrointestinal bleed 1.86 (0.82-4.23)  0.123
Infections 2.00(0.73-5.47)  0.128
Hepatocellular carcinoma 0.64 (0.25-1.60)  0.247
Other factors
Receiving propranolol  0.76 (0.46-1.25)  0.170
BCAA (oral/NG tube)  1.33(0.80-1.75)  0.067
NPO for >12 hours 1.64 (0.69-3.89) 0.228

* p<0.05

ALC =absolute lymphocyte count; BCAA = branched-chain
amino acids; BMI = body mass index; Cl = confidence
interval; MAC = mid-arm circumference; NG = nasogastric;
NPO =nothing per oral; SGA = subjective global assessment

significantly associated with nutritional parameters,
the presence of malnutrition, receiving propranolol,
receiving BCAA supplementation (ether by mouth or
nasogastric tube), or abstaining from food and water
(Table 4). As shown in Fig. 4, patients with Child-Pugh
class A, B and C had hospital mortality rates of 8%,
16%, and 50%, respectively (p = 0.007). Upon further
analysis by severity of malnutrition, severe malnutrition
(SGA C) was found to be significantly associated
with hospital mortality (p = 0.007) (Fig. 5, 6). In addition,
mortality was significantly associated with
complications including ascites (p = 0.045), hepatic
encephalopathy (p = 0.03), hepatorenal syndrome (p =
0.018), and renal failure (p = 0.007) (Table 4). The
relationships between malnutrition and the length or
cost of hospitalization were not statistically significant.

Discussion

This study included patients with cirrhosis
caused by various etiologies, mainly excessive alcohol
consumption and viral hepatitis. The patients were
mostly in the advanced stages of cirrhosis, and had
been admitted to the hospital for the treatment of
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Fig. 3  The severity of malnutrition as assessed by
subjective global assessment (SGA) according to

the severity of cirrhosis.
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Fig. 4  Mortality rate according to the severity of cirrhosis.
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Fig. 5 Mortality rate according to the severity of
malnutrition as assessed by Subjective Global

Assessment (SGA).
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Fig. 6  The survival rate for cirrhotic patients with non-

severe and severe malnutrition as assessed by
Subjective Global Assessment (SGA).

infections and gastrointestinal bleeding. The authors
believe that this study population is representative of
patients with cirrhosis admitted to tertiary hospitals
in Thailand. Conventional nutritional assessment
methods, for example, SGA and MAC, were utilized to
define malnutrition in this study. These methods are
simple, inexpensive, and easy to use in clinical practice.
Furthermore, SGA and MAC have been shown in a
previous study of 85 patients with cirrhosis, mostly
Child-Pugh class A, to have an acceptable correlation
with BIA®.

In this study, malnutrition was prevalent
among patients with cirrhosis admitted to hospital (63%
asassessed by MAC and 92% by the SGA). A previous
study of 159 patients with cirrhosis awaiting liver
transplantation reported that SGA was reliable in the
evaluation of malnutrition in patients with cirrhosis,
and that the prevalence of malnutrition was increased
in patients with more advanced stages of liver disease.
The prevalence of malnutrition was 50%, 75%, and 82%
in patients with Child-Pugh class A, B, and C cirrhosis,
respectively®. Similarly, in the present study, the
prevalence of malnutrition in patients with Child-Pugh
class A, B, and C cirrhosis was 46%, 76%, and 59%
respectively, when using MAC, and 62%, 100%, and
100% respectively, when using SGA.

Studies have shown that malnutrition is
correlated with morbidity, mortality, complications,
length of hospital stay, and cost of hospitalization®*314,
However, the current study did not find a significant
correlation between malnutrition and nutritional
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parameters (BMI, MAC, albumin, ALC, and the
SGA), mortality, length of hospital stay, or cost of
hospitalization. In this study, patients with malnutrition
tended to have higher mortality rates compared to
those without it, but this was not statistically significant.
However, with further analysis by severity of
malnutrition, severe malnutrition (SGA C) was found to
be significantly associated with hospital mortality. This
study has illustrated that the hospitalization of patients
with cirrhosis is a major concern for patients, physicians,
and payers because of high morbidity and mortality
(approximately 27%), as well as high costs (averaging
approximately 1,500 US dollars per admission).
Unsurprisingly, hospital mortality is associated with
more advanced stages of cirrhosis (Child-Pugh class B
and C), severe malnutrition (SGA C), ascites (RR: 2.3),
hepatic encephalopathy (RR: 2.5), and renal failure (RR:
33).

A correlation between malnutrition and
negative clinical outcomes was not demonstrated in
this study. This may be explained by a number of
reasons such as: (1) the sample size was too small,
(2) most of the patients had Child-Pugh class B/C
cirrhosis and were already malnourished, (3) a variety
of indications and clinical severity at admission
might have had a more substantial impact on hospital
complications and short-term mortality than
malnutrition; and (4) the accuracy of conventional
nutritional assessment methods in patients with severe
cirrhosis might not be sufficient. For example, BMI and
MAC could be inaccurate in patients with ascites and
edema; additionally, serum albumin can be lower in
patients with advanced cirrhosis due to deterioration
in liver function. In a prospective study of 1,053 patients
with cirrhosis, a decrease in BMI had a positive
correlation with mortality in patients with cirrhosis
Child-Pugh class A and B, but not in those with class
Co.

Patients with cirrhosis are at-risk of
developing a negative nitrogen balance following
fasting for more than 6 hours or overnight due to
decreased glycogen storage and increased
gluconeogenesis and proteolysis, similar to that of a
healthy person following starvation for 2-3 days"#19,
Oral supplementation of BCAA in patients with
advanced cirrhosis, particularly long-term
administration at doses of 12-30 g/day, may have
beneficial effects on nutritional parameters,
encephalopathy, complications, and survival 19,
Non-selective beta-blockers can decrease energy
expenditure and catecholamine levels in patients with
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cirrhosis®. Theoretically, these nutrition-related
factors may have effects on morbidity and mortality in
hospitalized patients with cirrhosis, but this hypothesis
has not been prospectively evaluated. In this study,
we found no significant correlation between the use of
beta-blockers, supplementation of BCAA, and fasting
state (nothing per oral >12 hours) and hospital mortality
or complications.

There were several limitations of this study.
The limited number and heterogeneity of patients
enrolled in this study could compromise the statistical
power for identifying a correlation between nutritional
parameters and clinical outcomes. We also included a
small number of patients, and this may have
compromised the analysis of clinical outcomes
including those of patients who abruptly deteriorated
and died shortly after enrollment (n = 4) and patients
with hepatocellular carcinoma who were admitted
to the hospital for scheduled transarterial
chemoembolization (n = 5). In addition, as previously
discussed, there are concerns regarding the reliability
of the conventional nutritional assessment methods in
patients with advanced cirrhosis, and confirmation by
more sophisticated measurements such as BIA or
DEXA, was not obtained.

The strengths of this study include the
following: (1) it was a prospective study, (2) the study
used simple and universally available methods for
nutritional assessment, and (3) the study was
conducted in a real-world setting, which means that
the data are applicable to Thailand. Based on our
findings, we recommend that the presence of
malnutrition should be promptly identified among
hospitalized patients with cirrhosis using conventional
methods, such as SGA and/or MAC. Patients with
severe malnutrition are at a high risk of developing
complications and of mortality during hospitalization.
Appropriate nutritional therapy to prevent and correct
malnutrition in patients with cirrhosis may improve the
outcomes of hospitalization.

Conclusion

The prevalence of malnutrition in hospitalized
patients with cirrhosis varies depending on the
assessment method employed; however, it is clearly
common. Hospitalized cirrhotic patients with
malnutrition had an increased risk of complications and
mortality compared to well-nourished patients, but
these differences were not statistically significant.
Severe malnutrition and advanced cirrhosis were
predictors of in-hospital mortality.
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What is already known on this topic ?

Malnutrition is common in patients with
cirrhosis admitted to a hospital.

Malnutrition in patients with cirrhosis is
associated with poor outcomes.

Prospective data regarding this issue from
Southeast Asia are very limited.

What this study adds ?

The prevalence of malnutrition in Thai patients
admitted to a tertiary hospital is high and varies
according to the assessment methods.

Hospital admissions of patients with cirrhosis
are associated with high morbidity, high mortality and
high cost. Malnutrition in patients with cirrhosis is
associated with poor outcomes.

Severe malnutrition and advanced cirrhosis
were predictors of in-hospital mortality in Thai patients.

This study emphasizes the importance of
nutritional assessment and management for patients
with cirrhosis admitted to a hospital.
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