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ABSTRACT 
Background& Objectives:Over the years, liver cirrhosis has become an increasingly common cause of death worldwide. 
Early hospital readmission rate after discharge is now considered as a surrogate marker of quality of any healthcare delivery 
system. Each such readmission puts financial burden on patients and their families as well as employs significant amount of 
healthcare resources. Identification of factors influencing these readmissions and thereby their prevention is of utmost 
importance for a sustainable healthcare system. In the present study, we intended to study hospital readmission, mortality 
rates and predictive factors for hospital readmission and mortality in adults with cirrhosis in Indian scenario.Methods:This 
prospective observational study was conducted in medicine department of NSMCH, Bihta, Bihar, India over 2 years from 

December 2021 to November 2023 including adults admitted with liver cirrhosis at our institute for the first time. Data was 
collected regarding demography, aetiology, complications, laboratory parameters, MELD score and CPT score. All 
participants were followed up for 3 months. Occurrence of readmission and/or death was recorded and studied.Result:Over 
the study period, we included 143 hospitalized cirrhotic patients in our study. Mean age was 48.4 ± 11.9 years. 119 (83.2%) 
were males and only 24 (16.8%) were females.  The commonest aetiology of cirrhosis was alcoholism (56.6%), followed by 
hepatitis B (16.1%), non-alcoholic steatohepatitis (10.5%) and cryptogenic cirrhosis (9.1%). Decompensation events 
responsible for index hospitalization were ascites (48.3%), GI bleed due to portal hypertension (19.6%), renal failure 
(10.5%), spontaneous bacterial peritonitis (9.1%) and hepatic encephalopathy (7.7%). Mean duration of hospitalization was 

8.42 ± 4.36 days and average MELD score was 13.71 ± 4.7. Overall, 56 (39.2%) patients needed to be re-admitted before 3 
months for 1 or more times. Patients who needed readmission had a worse cirrhosis as indicated by a significantly higher 
MELD score and CTP score. Also, ALT level and INR were significantly higher in patients requiring re-admission. There 
were 20 (14%) deaths in the study population within 3 months of discharge. Age more than 60 years and higher MELD 
scores were associated with an increased risk of 90-day mortality.Conclusion:Our study underscores a high rate of 
readmission as well as short term mortality in patients with advanced liver disease. We suggest that patient–physician 
discussions should be detailed out so as to direct either very aggressive treatment or palliative care. 
Key words:cirrhosis, decompensated liver disease, hospital, MELD score, mortality, readmission. 
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long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 
Cirrhosis of liver is defined as late stage of 

progressive liver fibrosis characterized by distortion 
of the liver architecture and the formation of 

regenerative nodules in response to chronic liver 

injury, that leads to portal hypertension and end stage 

liver disease.1 Over the years, liver cirrhosis has 

become an increasingly common cause of death 

worldwide. The two main contributors for its 

occurrence are alcohol abuse in developed countries 

and viral hepatitis in developing countries.2 In the 

Indian scenario, liver cirrhosis has become a major 

cause of mortality largely due to high burden of both 

viral hepatitis and heavy alcohol consumption.3 

Mortality aside, this condition also contributes to 
significant morbidity requiring frequent 

hospitalizations and readmissions. It is estimated that 

the prevalence of liver cirrhosis ranges from 4.5 to 

9.5% in the general population. However, this 

estimation is under-rated owing to the fact that up to 

one third of the cases remain asymptomatic till the 

disease progresses to an advanced stage.4 

Recent advances in the understanding of the natural 

history and pathophysiology of cirrhosis, and in 
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treatment of its complications has resulted in 

improved management, quality of life and life 

expectancy of cirrhotic patients. At present, liver 

transplantation remains the only curative option for a 

selected group of patients, but pharmacological 
therapies that can halt progression to decompensated 

cirrhosis or even reverse cirrhosis are currently being 

developed.5,6  

Early hospital readmission rate after discharge is now 

considered as a surrogate marker of quality of any 

healthcare delivery system.7 Each such readmission 

obviously puts financial burden on patients and their 

families as well as employs significant amount of 

healthcare resources, doctors’ consultations and 

economic plus social burden on the society.8 Common 

factors responsible for readmissions include: relapsing 

nature of the underlying disease itself, complications 
arising from previous hospitalization/procedure, poor 

communication & coordination between discharging 

hospital and physicians giving outpatient care and 

poor compliance on the part of patients. Therefore, 

identification of such causes and thereby their 

prevention are of utmost importance for a sustainable 

healthcare system. Over the last few years, much light 

has been shed on predictors of readmissions in 

congestive heart failure and chronic obstructive 

pulmonary disease. This has enabled a significant 

reduction in number of readmissions through 
implementation of modifiers in inpatient care.9,10 

Recently, some researchers have come up with studies 

evaluating predictors of early readmissions in 

cirrhosis. However, most of such studies have been 

conducted in western world. Moreover, most of their 

work have been conducted in single centres that have 

not yielded very consistent results.11,12There is also 

non-uniformity in defining what duration after 

discharge is to be considered as early readmission. 

Whereas, some studies have considered 30 days as the 

cut-off time for readmission, others have taken 90 

days for the same which might have inherently 
resulted in divergent conclusions.   

Based on the above rationale that complications of 

cirrhosis are one of the major causes of hospital 

admission that bears both social and economic 

burden, we intended to prospectively study hospital 

readmission, mortality rates and predictive factors for 

hospital readmission and mortality in adults with 

cirrhosis. 

 

AIM AND OBJECTIVES 

Aim: To study the factors predicting short-term 
outcome of admitted cirrhotic patients. 

 

Objectives  
1. To characterize the patient population admitted 

with liver cirrhosis at our institute. 

2. To study factors associated with re-admission 

within 3 months of their discharge. 

3. To study factors affecting mortality rates in such 

patients. 

MATERIALS AND METHODS 

Study Setting:IPD of department of Medicine 

NSMCH, Bihta, Bihar, India.  

Study duration: 2 years, from December 2021 to 

November 2023. 
Study design: prospective observational study. 

Inclusion criteria: In the present study we included 

all adult patients (>18-year age) admitted with liver 

cirrhosis at our tertiary care level institute for the first 

time and who survived till discharge, after obtaining 

their consent for the same. 

Exclusion criteria: non-sick liver cirrhosis patients 

who were admitted for an elective indication or 

procedure (such as cirrhotic patient with 

hepatocellular carcinoma admitted for TACE), 

cirrhosis patients admitted for conditions unrelated to 

liver cirrhosis, patients with a doubtful diagnosis of 
liver cirrhosis, patients who went for liver 

transplantation or died during their first 

hospitalization and patients unwilling to participate in 

the study were excluded. 

Study technique: After obtaining written informed 

consent from the patient or relative, we enrolled 

participants in the present study. Information 

regarding baseline characteristics such as age, sex, 

duration of disease, etiology of cirrhosis was collected 

and entered in a structured proforma. Special focus 

was given on recording values of laboratory 
parameters such as complete blood count, liver 

function test, renal function tests, prothrombin time 

(PT), international normalized ratio (INR), etc. We 

also collected data about occurrence of complications 

due to cirrhosis and/or portal hypertension such as 

gastrointestinal (GI) bleed, spontaneous bacterial 

peritonitis (SBP), hepatic encephalopathy (HE), HRS 

(hepatorenal syndrome) and hepatic hydrothorax. 

Presence of infections (pneumonia, urinary tract 

infections, SBP, cellulitis, soft tissue infections, etc.) 

and associated comorbidities were also taken into 

account. Child Turcotte Pugh (CTP) score at 
discharge, Model for End-Stage Liver Disease 

(MELD) score at discharge and length of stay during 

hospitalization was also recorded. We followed up our 

study participants for 3 months through phone calls 

and review of medical records. Occurrence of 

readmission and/or death was recorded and studied. 

Patients with incomplete follow up were excluded 

from the final analysis. 

Statistical analysis: Data so collected was recorded, 

tabulated and entered in Microsoft excel sheet, and 

then analyzed by using statistical software “SPSS 
ver.20®. Data were expressed as mean, standard 

deviation, proportions and percentiles as appropriate. 

We used Pearson’s chi-square test for categorical 

parameters and independent samples’ t test for 

continuous parameters. P-value <0.05 was taken as 

significant. 

 

 

 

https://www.sciencedirect.com/science/article/pii/S1665268119303047#bib0010
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RESULT  

Over the two year study period, we included 143 

hospitalized cirrhotic patients in our study. Mean age 

was 48.4 ± 11.9 years. Among them, 119 (83.2%) 

were males and only 24 (16.8%) were females. Table 
1 depicts the demographic, biochemical and 

etiological characteristics of the study population. The 

commonest aetiology of cirrhotic liver disease in these 

patients was alcoholism (56.6%), followed by 

hepatitis B (16.1%) non-alcoholic steatohepatitis or 

NASH (10.5%) and cryptogenic cirrhosis (9.1%). 

Similarly, the commonest decompensation event 

responsible for index hospitalization was ascites 

(48.3%) followed by GI bleed due to portal 

hypertension (19.6%), renal failure (10.5%), 

spontaneous bacterial peritonitis (9.1%) and hepatic 

encephalopathy (7.7%). Mean duration of 

hospitalization during the index admission was 8.42 ± 
4.36 days and average MELD score at discharge was 

13.71 ± 4.7. Interestingly, we observed that 23.5% (19 

out of 81) of the alcoholics with liver cirrhosis 

continued their alcohol consumption after discharge 

from the hospital. 

 

 

 

Table 1: Demographic, biochemical and etiological characteristics of the study population 

Patient parameter Value 

Age in years (Mean ± SD) 50.4 ± 11.9 

Gender 

Male (n, %) 

Female (n, %) 

 

109 (76.2%) 

34 (23.8%) 

Etiology of cirrhosis 

Alcohol (n, %) 

Hepatitis B (n, %) 

Hepatitis C (n, %) 

Non alcoholic steatohepatitis (n, %) 

Cryptogenic (n, %) 

Others (n, %) 

 

81 (56.6%) 

23 (16.1%) 

7   (4.9%) 

15 (10.5%) 

13   (9.1%) 

4   (2.8%) 

Cause of index hospitalization 

Ascites (n, %) 

Portal hypertensive bleed (n, %) 

Renal failure (n, %) 

Hepatic encephalopathy (n, %) 

Spontaneous bacterial peritonitis (n, %) 
Others (n, %) 

 

69 (48.3%) 

28 (19.6%) 

15 (10.5%) 

11  ( 7.7%) 

13  ( 9.1%) 
7  ( 4.9%) 

Length of hospital stay in days (Mean ± SD) 8.42 ± 4.36 

MELD score at discharge (Mean ± SD) 13.71± 4.77 

CPT score at discharge (Mean ± SD) 8.94 ± 3.23 

3 months readmission (n, %) 56 (39.2%) 

Presence of diabetes mellitus (n, %) 27 (18.9%) 

Continued alcohol intake at 3 months among the alcoholics (n, %) 19 (23.5%) 

 

Readmission by 3 months: In the present study 56 

(39.2%) patients needed to be re-admitted before 3 

months for 1 or more times. Alcohol consumption was 

the commonest etiology of cirrhosis in both the 

groups while ascites was the commonest primary 

cause of hospitalization during the index admission in 

both the groups as shown in table 2. The two groups 

didn’t differ significantly in terms of age, gender and 

aetiology of the cirrhosis (p>0.05 for each). Also, the 

primary reason for index hospitalization was 
comparable between the two groups (p>0.05 for 

each). However, among the different etiologies of 

cirrhosis, readmission rate was the highest in patients 

with hepatitis B virus infection (10/23 or 43.5%) 

followed by chronic alcoholics (34/81 or 42%). 

Similarly, among the different causes of index 

hospitalization, readmission rate was the highest in 

patients with hepatic encephalopathy (6/11 or 54.5%) 

followed by portal hypertensive bleed (12/28 or 

42.9%) and ascites (28/69 or 40.6%). Males had a 

significantly higher rate of readmission than females 

(45% vs 20.6%, p=0.01). Continued alcohol intake 

post discharge was reported in 19 (23.5%) patients; 

out of them, readmissions were seen in 11/19 or 58% 

of such patients. 27 (18.9%) of cirrhotic patients were 

also suffering from diabetes mellitus; out of them, 

readmissions were seen in 13/27 or 48% of such 

patients. In univariate analysis of comparison of index 
hospitalization variables, patients who needed 

readmission had a significantly worse cirrhosis as 

indicated by a statistically significant difference in 

MELD score (p < 0.001) and CTP score (p < 0.001). 

Not surprisingly, these patients also had a statistically 

significant longer duration of hospital stay during 

their index hospitalization (p<0.001). 
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Table 2. Comparison of various parameters in re-admitted versus non-readmitted group 

Parameter Re-admitted group 

(n= 56) 

Non-readmitted group 

(n= 87) 

Age in years (mean ± SD) 50.73± 10.53 51.66 ± 10. 89 

Gender: 

Male 

Female 

 

49 (87.5%) 

7 (12.5%) 

 

60 (69%) 

27 (31%) 

Etiology of cirrhosis 

Alcohol (n, %) 
Hepatitis B (n, %) 

Hepatitis C (n, %) 

Non-alcoholic steatohepatitis (n, %) 

Cryptogenic (n, %) 

Others (n, %) 

 

34 (60.7%) 
10 (17.9%) 

2   ( 3.6%) 

5   ( 8.9%) 

4   ( 7.1%) 

1   ( 1.8%) 

 

47 (54.0%) 
13 (14.9%) 

5  (  5.7%) 

10 (11.5%) 

9  (10.3%) 

3  ( 3.4%) 

Cause of index hospitalization 

Ascites (n, %) 

Portal hypertensive bleed (n, %) 

Renal failure (n, %) 

Hepatic encephalopathy (n, %) 

Spontaneous bacterial peritonitis (n, %) 

Others (n, %) 

 

28 (50.0%) 

12 (21.4%) 

5 ( 8.9%) 

6 (10.7%) 

4 ( 7.1%) 

1 ( 1.8%) 

 

41 (47.1%) 

16 (18.4%) 

10 (11.5%) 

5  ( 5.7%) 

9 (10.3%) 

6  ( 6.9%) 

Length of index hospital stay in days (Mean ± SD) 9.12  ±  4.97 7.91  ± 4.07 

MELD score at discharge (Mean ± SD) 14.26  ± 5.11 12.98  ± 4.27 

CPT score at discharge (Mean ± SD) 9.35  ± 3.53 8.33  ± 2.96 

Presence of diabetes mellitus 13 (23.2%) 14 (16.1%) 

Continued alcohol intake (n, %) 11 (19.6%) 8 (9.2%) 
 

Laboratory parameters: We also compared important 

laboratory parameters between the two groups during 

their index hospitalization as shown below in table 3. 

The important hematological parameters viz Hb level, 

TLC as well as platelets count was comparable 

between the two groups (p>0.05). Among the 

important hepatic parameters, ALT level and INR 

were significantly higher in patients requiring re-

admission. Similarly, the subset of patients requiring 

subsequent re-admission had a lower serum Sodium 

level during their index hospitalization. 

 

Table 3: comparison of various laboratory parameters in re-admitted versus non re-admitted group 

Lab parameters Re-admitted group 

(n= 56) 

Non-readmitted group        

(n= 87) 

p value 

Hemoglobin (g/dl) (Mean ± SD) 9.21 ± 1.53 9.28 ± 1.59 0.89 

TLC (number/cu mm) (Mean ± SD) 6641 ± 3870 6596 ± 3408 0.91 

Platelets (number/cu mm) (Mean ± SD) 1,24,919 ± 81,117 1,36,628 ± 81,129 0.29 

Bilirubin (mg/dl) (Mean ± SD) 3.75 ± 4.28 2.78 ± 4.63 0.61 

ALT (IU/L) (Mean ± SD) 105.49 ± 57.46 76.32 ± 39.12 <0.001 

AST (IU/L) (Mean ± SD) 87.91 ± 56.23 73.24 ± 45.45 0.08 

Total protein (gram/dl) (Mean ± SD) 6.53 ± 0.74 6.63 ± 0.78 0.31 

Albumin (gram/dl) (Mean ± SD) 2.48 ± 0.58 2.69 ± 0.66 0.57 

INR (number) (Mean ± SD) 1.52 ± 0.45 1.36 ± 0.42 0.03 

BUN (mg/dl) (Mean ± SD) 16.21 ± 7.59 15.98 ± 8.03 0.57 

Creatinine (mg/dl) (Mean ± SD) 1.17 ± 0.61 1.06 ± 0.59 0.28 

Sodium (mEq/L) (Mean ± SD) 132.77 ± 5.23 135.65 ± 6.49 0.006 

Potassium (mEq/L) (Mean ± SD) 4.18 ± 0.75 3.97 ± 0.68 0.09 

 

Mortality by 90 days of discharge from 

hospitalization: After excluding 9 patients who had 
died during their index hospitalization, there were 20 

(14%) deaths in the study population within 3 months 

of discharge. Mortality rate for patients who required 

readmission was 25 % (n=14) compared with 6.9% 

(n=6) in those without readmission. Age more than 60 

years and higher MELD scores were associated with 

an increased risk of 90-day mortality (OR, 1.07; 95% 

CI, 1.02–1.08; P < 0.001; and OR, 1.09; 95% CI, 

1.03–1.16; P = 0.013, respectively). Male gender was 
not associated with increased risk of mortality at 90-

days (P = 0.58). 

 

DISCUSSION 
Adults suffering from decompensated hepatic 

cirrhosis are vulnerable to hospital readmissions after 

discharge because of several reasons such as recurrent 
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nature of complications, adverse effects of 

medications, noncompliance to drugs and diet, 

continued exposure to alcohol etc. In the present 

study, we found that 39.2% of such patients required 

readmission atleast once by 3 months. Such high 
incidence of readmission speaks of the morbidity of 

liver disease and suggests that there should be 

potential room for improvement. However, this 

readmission rate is lower than those found in the 

North American cohorts, which showed readmission 

rates of 53% at 3 months.13 In the present study, 

females had nearly 24% lower readmission rates as 

compared to their male counterparts. Although the 

same has been reported previously in some 

noncirrhotic patient groups, the reason of this 

protective effect is not clear.14,15 This difference can 

be probably explained by psychosocial differences in 
the manner women or their family members seek 

hospital care in chronic diseases. 

Our study shows that severity of liver disease during 

index hospitalization, as indicated by MELD and CPT 

score has a role in prediction of readmission in these 

patients which correlates well to the findings of other 

researchers.16,17 MELD score was originally 

developed to predict 3-months survival of patients 

who had undergone transjugular intrahepatic 

portosystemic shunt (TIPS). But as this scoring 

system incorporates function of 2 organs (renal and 
hepatic), estimation of the severity of disease state 

becomes less cumbersome. Such scoring does not 

only help in improving the selection process for both 

transplant and non-transplant surgery, but it is also 

useful in predicting survival in cirrhotic patients with 

sepsis, variceal bleeding, fulminate hepatic failure and 

alcoholic hepatitis.18,19 In our study, readmission rate 

for MELD score upto 15 was only 21%, compared to 

34% when the discharge MELD score was 15 to 20 

and 48% for a discharge MELD of 20 to 30.   

It is imperative to note that the risk factors for 90-day 

readmission are either difficult to modify or not 
modifiable at all, yet they do allow for identification 

of patients who may benefit from early medical 

intervention. This can be achieved by paying 

additional attention towards these patients in the form 

of careful discharge planning and closer follow-up 

evaluation. Recent studies have also revealed that 

changes in post discharge care has a positive influence 

on readmission rates in other conditions.20 Therefore, 

it is suggested to direct interventions in discharge 

planning for patients with liver disease toward those 

patients with coexisting comorbidities like diabetes 
and/or a higher MELD score. 

In the present study we found that short-term 

mortality among hospitalized patients with liver 

disease is quite high with an overall 90-day mortality 

rate of 14%. This again is reflective of the severity of 

illness in these patients and partly also explains the 

high rate of readmissions in our study. Not 

surprisingly, mortality rate for patients who required 

readmission was 25 % (n=14) compared with 6.9% 

(n=6) in those without readmission. Similar to other 

researchers, we also found that age more than 60 

years and higher MELD scores were associated with 

an increased risk of 90-day mortality.21. 

 

CONCLUSION 
The present study underscores a high rate of 

readmission by 90 days in patients with advanced 

liver disease. CPT as well as MELD score and male 

gender are associated with an increased risk of 

readmission as well as hospital stay in these patients. 

This finding may be potentially useful to guide future 

interventions aimed at reducing readmission in these 

unfortunate adults. In addition, we have also reported 

that patients readmitted within 90 days have a high 

risk of short-term mortality which is associated with 

age more than 60 years and advanced MELD. This 
reiterates worse prognosis in these patients and 

postulates that patient–physician discussions should 

be detailed out so as to direct either very aggressive 

treatment or palliative care. 

7. Limitations: First limitation is that ours is a single 

center study.Second limitation is the relatively smaller 

number of study participants. Third limitation is that 

we did not separately study predictors of early (at 1 

month), intermediate (at 3 months) and late (at >6 

months) readmission in our study. But this was done 

for the sake of simplicity.  
8.Financial disclosure: We declare that our study has 

not received financial assistance of any sort. 

9: Conflict of interest: None to declare. 
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