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ABSTRACT
Introduction: The first months after the hospitalization of cirrhotic patients are considered 
at high risk for new complications. Knowing the factors associated with early readmission 
in these individuals may contribute to the development of preventive strategies that 
avoid the risks and costs related to a new hospitalization. Objective: To investigate 
the factors associated with the early readmission of hospitalized patients due to acute 
decompensation of cirrhosis. Methods: Data from the first hospitalization of each patient 
was considered during the study period and were followed up to the 90th day by telephone 
contact. A prospective cohort study in Southern Brazil. Results: Between 2011 and 2016, 
280 patients were included in the study. The mean age was 55.68±11.21 years, and 71.8% 
were males with a mean MELD of 15.65±5.64 and 41.4% Child-Pugh C. Early readmission 
occurred in 91 cases (32.5%). In the logistic regression analysis, CLIF-SOFA variables 
(odds ratio [OR] 1.137, 95% confidence interval [CI] 1.003–1.289, p=0.045) and several 
complications present in the initial hospitalization (OR 1.503, 95% CI 1.074–2.105, 
p=0.018) independent of early readmission. Early readmission rates were 16.8% in 
patients with CLIF-SOFA <8 and less than 2 complications at admission and 49.2% in 
those with CLIF-SOFA ≥8 and 2 or more complications at the initial hospitalization. 
Conclusion: Simple parameters such as CLIF-SOFA and the number of complications 
of cirrhosis present at hospital admission are predictors of early readmission and can be 
used as tools to individualize the follow-up of cirrhotic patients after hospital discharge.

Keywords: liver cirrhosis; opportunistic infections; ascites; hepatic encephalopathy; 
liver function tests; patient readmission.
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INTRODUCTION
Liver cirrhosis is a progressive condition characterized by the extensive replacement 

of normal liver tissue with fibrous scar tissue. This fibrosis disrupts the normal struc-
ture and function of the liver, impairing its ability to perform essential tasks such as 
detoxification, metabolism, and synthesis of proteins1. The prevalence of cirrhosis varies 
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across different regions and is influenced by factors such as the 
prevalence of underlying liver diseases (such as viral hepatitis, al-
coholic liver disease, non-alcoholic fatty liver disease, etc.)2. In the 
last Global Burden of Diseases, Injuries, and Risk Factors Study, 
there were an estimated 112 million cases of compensated cirrho-
sis and 10.6 million cases of decompensated cirrhosis worldwide3. 
Cirrhosis is becoming an increasingly significant contributor to 
morbidity and mortality. Globally, it ranks as the 14th most preva-
lent cause of death among adults, and in central Europe, it stands 
as the 4th leading cause of death, accounting for approximately one 
million fatalities annually worldwide4.

The natural history of cirrhosis is a complex and dynamic pro-
cess. Individuals with cirrhosis may remain asymptomatic for an 
extended period, but as the disease advances, clinical decompen-
sation may occur, primarily due to portal hypertension and im-
paired hepatic function5. Decompensated cirrhosis is character-
ized by the emergence of specific complications such as ascites, 
hepatic encephalopathy, variceal bleeding, hepatorenal syndrome, 
and bacterial infections. Compensated cirrhosis usually has a 
good prognosis, with a lower risk of hospitalization6. On the other 
hand, patients with decompensated cirrhosis typically experience 
high mortality and frequent hospitalizations7.

Hospital readmissions are instances where a patient is readmit-
ted to an acute care facility within a defined period, typically up 
to 90 days after discharge8. This metric serves as a critical gauge 
for evaluating the quality of healthcare provided during the initial 
hospitalization, as individuals experiencing readmissions within 
this temporal window are associated with elevated risks of short- 
and long-term mortality9. In addition, early hospital readmissions 
are related to substantial financial burdens on healthcare institu-
tions10. Liver cirrhosis is associated with particularly high hospital 
readmission rates11. A study from a large healthcare system in the 
United States showed that, compared to congestive heart failure 
or chronic obstructive pulmonary disease, chronic liver diseases 
had higher rates of hospitalization, longer hospital stays, and more 
readmissions12. Furthermore, early readmissions in patients with 
liver cirrhosis were associated with an increased risk of death13. 
Identifying predictive factors for hospital readmission in patients 
with liver cirrhosis may allow the adoption of strategies to mitigate 
the impacts of rehospitalization and improve the quality of care.

The present study aimed to identify the factors associated with 
the early readmission of patients with liver cirrhosis hospitalized 
due to acute decompensation.

METHODS

Sample characteristics
Between January 2011 and October 2016, a prospective co-

hort study consecutively included individuals admitted to the 

emergency department of a Brazilian tertiary hospital due to 
acute decompensation of liver cirrhosis and who were discharged 
from the hospital. The patients in the following situations were ex-
cluded: admission for elective procedures, admissions unrelated 
to complications of liver cirrhosis, hepatocellular carcinoma out-
side the Milan criteria, dubious diagnosis of liver cirrhosis, and in-
complete examination. All patients were initially admitted to the 
emergency unit. The decision to transfer the patient to the ward or 
the intensive care unit was made at the discretion of the attending 
physician, according to the severity of the acute decompensation. 
The diagnosis of cirrhosis was histologically established (when 
available). In the absence of histology, the presence of clinically 
significant portal hypertension was required (by endoscopy, im-
aging or ascites with serum-ascites albumin gradient ≥1.1) and 
combined with one or more clinical parameters (splenomegaly, 
telangiectasia, palmar erythema, gynecomastia, presence of col-
lateral circulation) and laboratory results (hypoalbuminemia, ex-
tended prothrombin time, increased bilirubin and thrombocyto-
penia). All patients were evaluated by a senior hepatologist during 
hospitalization to ensure a correct diagnosis.

Readmissions were analyzed. Acute hepatic decompensation 
was defined as the development of hepatic encephalopathy, mas-
sive ascites, upper gastrointestinal bleeding from varices, bacte-
rial infection, or any combination of those. The number of com-
plications from the initial admission was the simple sum of the 
following complications, if present at the first admission: Ascites, 
upper gastrointestinal bleeding secondary to portal hypertension, 
encephalopathy, and bacterial infections.

All patients hospitalized for acute hepatic decompensation 
were evaluated within 24 hours of admission and subsequently 
at each admission, up to the 90th day after the first admission, by 
one of the investigators involved in the study. The following clini-
cal variables were collected: Age, sex, cause of cirrhosis, diabetes, 
social drinking, current ascites, digestive bleeding, bacterial infec-
tions, encephalopathy, and number of complications (as defined 
above). All individuals were hospitalized under the care of the 
hepatology service, which defined the best therapeutic strategy 
and discharge criteria.

All subjects underwent laboratory evaluation on admission, 
and the following tests were performed for this study: Creatinine, 
sodium, international normalized ratio (INR), total bilirubin, al-
bumin, and C-reactive protein (CRP).

Active alcoholism was defined as the global average consump-
tion of 21 drinks or more drinks per week for men, and 14 drinks 
or more drinks per week for women, during the four weeks before 
admission (a standard drink is equivalent to 12 g of absolute alco-
hol)14. Patients were monitored during hospitalization and even-
tual readmissions up to 90 days after the index hospitalization. 
Telephone contact was made to verify cases of readmissions to 
other institutions.
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Individuals with suspected bacterial infection on admission 
to hospital underwent clinical investigation to confirm this 
diagnosis and to identify the main primary source of infec-
tion. The diagnosis of infection was performed according to 
the Center for Disease Control criteria15. Diagnostic paracen-
tesis was performed in all patients with ascites at the time of 
admission. Spontaneous bacterial peritonitis (SBP) was diag-
nosed when the ascitic fluid neutrophil count was ≥250 neu-
trophils/mm3 in the absence of an intra-abdominal source of 
infection, regardless of negative culture16. All patients with 
SBP received weight-adjusted, intravenous ceftriaxone and 
albumin on the first and third day after diagnosis. Other anti-
biotic choices could be made in cases that characterize health-
care-associated infections.

Hepatic encephalopathy was graded according to the West-
Haven17 criteria and, if present, a precipitating factor was inves-
tigated and lactulose was started, with doses adjusted as needed. 
All patients with acute variceal bleeding received intravenous 
octreotide, an antibiotic (oral norfloxacin or intravenous cef-
triaxone), and underwent urgent endoscopic therapy after sta-
bilization. The severity of liver disease was estimated using the 
Child-Pugh18 classification and the Model for End-Stage Liver 
Disease (MELD)19 was calculated based on laboratory tests per-
formed at admission. Acute-on-chronic liver failure (ACLF) 
and the Chronic Liver Failure - Sequential Organ Failure 
Assessment (CLIF-SOFA) were defined as proposed by the 
European Association for the Study of the Liver-Chronic Liver 
Failure (EASL-CLIF)20.

Statistical analysis
Patients were divided into two groups, according to the pres-

ence or absence of early readmission (within 90 days). The groups 
were compared regarding clinical and laboratory variables.

Numerical variables with normal distribution were expressed as 
mean and standard deviation (SD) and compared using Student’s 
t-test. Numerical variables with non-normal distribution were ex-
pressed as median and compared using the Mann-Whitney test. 
The normality of the variable distribution was determined by the 
Kolmogorov-Smirnov test. Qualitative variables were represented 
by frequency (%) and, for their analysis, the chi-square or Fisher’s 
exact test was used, as appropriate. Logistic regression analysis 
was performed to identify variables independently associated 
with early readmission.

All tests used were performed using the statistical program 
Statistical Package for the Social Sciences, version 22.0 (IBM SPSS 
Statistics, Chicago, Illinois, United States). P values less than 0.05 
were considered statistically significant.

The study protocol complies with the ethical precepts of the 
Declaration of Helsinki and was approved by the local research 
ethics committee under number 948.198.

RESULTS

Characteristics of the sample
Between January 2011 and October 2016, there were 616 admis-

sions due to acute decompensation of liver cirrhosis. Repeated ad-
missions totaled 163. One hundred and seventy-three patients 
were excluded: 159 for missing data and 14 for having been admit-
ted electively. Therefore, 280 patients were eligible for the study.

Table 1 exhibits the characteristics of included patients. The mean 
age was 55.7±11.2 years and the majority were male (71.8%). 
The mean MELD was 15.7±5.6, and 36.7% of patients were classi-
fied as Child-Pugh C. ACLF was observed in 19.3%. Active alcohol 
consumption was reported by 60.8% of patients. The main etiolo-
gies of cirrhosis were alcohol (55.0%) and hepatitis C virus (35.7%). 
The 90-day mortality after the index hospitalization was 8.6%.

Variables associated with  
early hospital readmission

Ninety-one patients were early readmitted (32.5%). When com-
pared to patients who were not readmitted within 90 days, patients 
with early readmission had a higher median number of complica-
tions (2.0 versus 1.0; p<0.001), a higher proportion of individuals 
with ascites (63.9% versus 44.1%; p=0.026%), higher median INR 
(1.47 versus 1.39; p=0.023), bilirubin (2.00 versus 1.55 mg/dL;  
p=0.032), and higher MELD means (16.8±5.7 versus 15.1±5.6; 
p=0.011) and CLIF-SOFA (6.7±2.3 versus 5.6±2.3; p=0.001).

A logistic regression analysis (forward conditional) was per-
formed, including the following variables with p<0.050 in the bi-
variate analysis: current ascites, number of complications, INR, 
bilirubin, MELD, and CLIF-SOFA. CLIF-SOFA (odds ratio [OR] 
1.137, 95% confidence interval [CI] 1.003–1.289, p=0.045) and 
number of complications at initial hospitalization (OR 1.503, 95% 
CI 1.704–2.105; p=0.018) were identified as independently associ-
ated with early readmission.

Early readmission rates according to the number of complica-
tions in the initial hospitalization (p<0.001) are shown in Figure 1. 
Readmission rates according to CLIF-SOFA and the number of 
complications at initial admission are shown in Figure 2.

DISCUSSION
Decompensated cirrhosis denotes the advanced and late stages 

of liver disease, characterized by a profound deterioration in liver 
function and the emergence of complications such as upper gas-
trointestinal bleeding from portal hypertension, ascites, sponta-
neous bacterial peritonitis, and other infections, and hepatorenal 
syndrome. Acute decompensation is the main cause of hospital-
ization in individuals with cirrhosis6,21. More recently, the concept 
of ACLF was introduced to identify cases of acute decompensation 
accompanied by hepatic and extrahepatic organ dysfunction20. 
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Figure 1: Early admission rates according to the number of 
complications in initial admission (p<0.001).

Figure 2: Readmission rates according to CLIF-SOFA and the 
number of complications in the initial hospitalization (p<0.001).

Table 1: Characteristics of patients included in the study and bivariate analysis of factors associated with early readmission

Total
(n=280)

Early readmission absent
(n=189)

Early readmission present
(n=91)

p

Age (years), average ± SD 55.7 ± 11.2 55.4 ± 11.0 56.3 ± 11.7 0.502

Male sex 71.8% 71.2% 72% 0.898

Aetiology of cirrhosis*
Alcohol 55% 55.5% 47.2% 0.352

HCV 35.7% 36.0% 36.1% 0.991

HBV 5.4% 5.8% 4.4% 0.634

Cryptogenic 7.5% 7.4% 7.7% 0.783

Diabetes mellitus 27.0% 25.6% 38.9% 0.097

Current alcohol consumption 29.8% 31.8% 16.7% 0.065

Current ascites 47.1% 44.1% 63.9% 0.026

Digestive bleeding 41.4% 42.4% 36.1% 0.478

Bacterial infections 38.9% 37.3% 52.8% 0.076

Encephalopathy 47.9% 45.8% 58.3% 0.159

Number of complications, median 2.00 1.00 2.00 < 0.001
Creatinine (mg/dL), median 1.00 1.00 1.10 0.506

Sodium (mEq /L), average ± SD 135.6 ± 5.3 135.7 ± 5.2 135.6 ± 5.6 0.921

INR, median 1.40 1.39 1.47 0.023
Total bilirubin (mg/dL), median 1.70 1.55 2.00 0.032

Albumin (g/dL), average ± SD 2.6 ± 1.9 2.5 ± 0.6 2.5 ± 0.6 0.872

CRP (mg/L), median 11.85 9.8 13.2 0.279

MELD, average ± SD 15.7 ± 5.6 15.1 ± 5.6 16.8 ± 5.7 0.011

CLIF-SOFA, average ± SD 5.9 ± 2.3 5.6 ± 2.3 6.7 ± 2.3 0.001

ACLF 19.3% 18.2% 30.6% 0.084

Child-Pugh classification
Child-A 9.4% 11.2% 5.5% 0.123

Child-B 54.0% 55.1% 55.6% 0.590

Child-C 36.7% 36.3% 36.1% 0.980

SD = standard deviation; HCV = hepatitis C virus; HBV = hepatitis B virus; INR = international normalized ratio; CPR = C-reactive protein; MELD = Model for End-Stage 
Liver Disease; CLIF-SOFA = Chronic Liver Failure- Sequential Organ Failure Assessment; ACLF = acute-on-chronic liver failure.
#More than one etiologic factor may be present

ACLF represents ACLF represents a late point in the natural his-
tory of chronic liver disease, characterized by rapid clinical wors-
ening and poor prognosis. Piano et al. described the presence of 
ACLF in the first hospitalization, as a strong predictor of readmis-
sion within 30 days (OR=2.48; p=0.008)22. Subsequently, the CLIF 

consortium developed the CLIF-SOFA score to assess disease 
severity and prognosis in the presence of ACLF, which was vali-
dated by our group as a strong predictor of short-term mortality 
in cirrhotic patients admitted for acute decompensation23. In the 
current investigation, we elucidate the relevance of assessing 
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