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*Corresponding Author Abstract: Introduction: Liver disease has a high short term morbidity and mortality. The rate of
Dr (Maj) Aradya HV hospital readmissions and mortality within a three-month period is utilized as a pivotal quality
(aryandr@rediffmail.com) | metric for evaluating the standard of care in patients with cirrhosis undergoing inpatient
. : treatment. The aim of this study is to elucidate the predictors of hospital readmissions and
Article History mortality within a three-month period among individuals with decompensated cirrhosis, focusing
Rec?wed: LTy specifically on hepatic function metrics and other relevant clinical variables. Material and
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Accepted: 09.09.2025 methods: This longltudmal.study was conducted at the de.partment of gastroenterolqu, J§S
Published: 29.09.2025 hospital Mysore for a period of one year among 60 patients of decompensated cirrhosis.
Demographic, laboratory and risk factors were recorded for readmissions and mortality. Results
were analyzed using SPSS version 25.0. Results- Among the 60 patients admitted with cirrhosis and
complications, 24 (40%) were readmitted within three months, and 20 (33.3%) had readmission
within one month.8 patients (13.3%) died during the follow-up period. Hepatorenal syndrome was
observed more commonly in the readmission group as compared to no readmission
group(36.3%versus 8%),as did hepatic hydrothorax(21.6% versus 2.7%) and portal vein thrombosis
(40% versus15%).Readmission risks were increased by higher Model for End-Stage Liver Disease
scores (0Odd ’s ratio of 1.73), and Child-Turcotte-Pugh class C (Odd ’s ratio 17.3) and P value was
<0.05 for both the variables, denoting statistical significance. Higher MELD scores significantly
increased the likelihood of mortality with an odd’s ratio of 1.114.Conclusion — In patients with
cirrhosis, MELD score and CTP class, along with complications including hydrothorax, hepatorenal
syndrome (HRS), and portal vein thrombosis (PVT), are the most reliable predictors of readmission
and mortality within three months post-discharge.
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INTRODUCTION hepatic encephalopathy as the strongest predictor.(10)

Cirrhosis is a prevalent condition globally, contributing Among 654 patients, the most common reasons for
e . . readmission were hepati ncephal h 22%
significantly to morbidity and mortality.(1) It results eadmissio ere hepatic encephalopathy (22%),

7 . N~ . . astrointestinal bleeding (13%), acute kidney injur
fror_n Ch“’_”'c mflammatlor_l a_nd hepatic f|br(_35|s, leading ?13%), and ascites (6%).9(1(1) A gtudy of 57,305ypatijent)s/
to liver failure.(2) (_errr_]osw Is the 11th leading cau(s]e of with decompensated cirrhosis identified leaving against
death and, along with liver cancer, accounts for 3.5% of medical advice, ascites, and acute kidney injury as key
global deaths.(3) Hospital readmissions following j !

- . - . predictors of readmission.(12)
discharge pose medical, economic, and psychosocial
challenges, with costs exceeding $2 billion annually in
the U.S. alone.(4)
From 2004 to 2013, chronic liver disease

Traditional mortality prediction tools like the Child—
Pugh (CP) score have limitations due to a reliance on

T . . 0 : few variables. Initially developed for surgical risk in
hospitalizations in Texas increased by 92%, surpassing variceal bleeding, the CP score was refined by Pugh et

i i 1 0,
ratgs for chtr_om%obit;upltlve %u;r(;on%ryg_lsiasg (48i8tﬂ)c)i al. to include prothrombin time, replacing nutritional
ﬁn c_?r:gest_lve ear a'tlt."e((j' tO)'() :rr 0sIS-Té ade status.(13,14) Newer tools like the MELD score,
osprializations are Costier due 1o compiex care Needs, initially for TIPS outcomes, provide more accurate

e?tgndgd Csrt]gys,fand q spe‘{:;:/llzed dlnj[er_ventloi\s.(G_)thA mortality predictions and guide liver transplantation
study in China found a 6 readmission rate within prioritization.(15)

three months for cirrhotic patients.(7) Readmissions are While some readmissions are preventable, not all can be

also an independent predictor of mortality.(8) avoided. A US. stud : ;

. . . . S. y found only 12% of cirrhosis-
In the U.S., a study of 303,346 cirrhotic patients e
reported a 30-day readmission rate of 31.4%, influenced related readmissions were preventable.(11)

by insurance coverage, weekend admissions,
nonalcoholic causes, hepatic encephalopathy, and
ascites.(9) Another cohort study found readmission
rates of 12.9% at 30 days and 21.2% at 90 days, with
higher rates in patients with >3 complications and

This study aims to identify demographic, clinical, and
laboratory predictors of readmission and mortality in
cirrhotic patients to develop risk stratification models
and improve outcomes.
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MATERIAL AND METHOD

Study Design and Setting

This study was conducted in the Department of Medical
Gastroenterology, JSS Hospital, Mysore, over one year,
involving 60 patients with chronic liver disease selected
through convenient sampling based on inclusion and
exclusion criteria.

Inclusion Criteria

1. Patients admitted with decompensated cirrhosis and
its complications.

2. Diagnosis confirmed through clinical features,
laboratory tests (e.g., reduced platelet count, liver
function profile), radiological findings (e.g., coarse
nodular liver, splenomegaly, portal hypertension), and
endoscopic evidence of varices or portal hypertensive
gastropathy.

Exclusion Criteria

1. Patients hospitalized for non-cirrhosis-related
procedures.

2. Patients who did not provide consent.

Data Collection

Baseline demographic data (name, age, gender, etiology
of cirrhosis) and comprehensive  biochemical
parameters (complete blood count, liver and renal

function tests, prothrombin time, INR) were recorded.
Clinical complications, including gastrointestinal
bleeding, hepatic  encephalopathy,  hepatorenal
syndrome, and hepatic hydrothorax, were noted. MELD
and Child-Turcotte-Pugh scores were calculated.
Follow-Up and Outcome Measures

Patients were monitored for three months via phone
calls, medical records, and outpatient follow-ups.
Outcomes included:

(A) Readmission within one and three months.

(B) Mortality.

Statistical Analysis

Readmission rates were calculated, and patients
readmitted within one month were compared to those
without readmission. Categorical variables were
analyzed wusing Pearson’s chi-square test, and
continuous variables were assessed with an independent
samples t-test. Significant variables in univariate
analysis were included in multivariate logistic
regression. Model fit was assessed with the Hosmer-
Lemeshow test, and adjusted odds ratios (ORs) with
cutoff values, sensitivity, and specificity were
calculated. Statistical analysis was conducted using
SPSS version 25.0, with a significance level of 0.05.

RESULT:

In the present study 20 out of 60 patients (33.3%) were readmitted within a month, and 24 (40%) within three months. 8
patients (13.3%) died during follow-up. As described in table 1, the study involved 60 patients with an average age of 45-
50 years, of which 81.6% were male (49) and 18.3% female (11). There was no significant difference in demographic
characteristics between patients readmitted within 3 months and those not readmitted. Alcohol was the leading etiology
of cirrhosis in 70% of patients. The etiology and incidence of gastrointestinal bleeding did not differ significantly
between the readmission and non-readmission groups, with bleeding rates of 30.3% and 36.2%, respectively. Grade |
varices were most common in both groups (P = 0.250).

However, hepatic encephalopathy (HE) was more common in the readmission group (45.3%) than the non-readmission
group (17.2%). Hepatic hydrothorax was significantly more frequent in the readmission group (21.6%, P < 0.001), as was
hepatorenal syndrome (36.3% vs. 8.0%, P < 0.001). Portal vein thrombosis occurred more in the readmission group (40%
vs. 15%, P < 0.001). Hepatocellular carcinoma was more common in the readmission group (15% vs. 2%, P = 0.001).

Table 1: Baseline characteristics of patients with readmission within 3 months

Readmission
Parameters within 3 months
No (n =36) Yes (n=24) p value
Age in years (mean + SD) 48.85+12.49 48.21 +12.11 0.701
Female 22.1 14.4
Sex [no. (%)] 0.106
Male 77.9 85.6
Etiology Alcohol 64.2 78.5
0.213
[no. (%)] EHPVO 1.9 0
807
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HBV 8.4 35
HBV + HCV 0.8 0
HCV 4.4 2.5
HIV + HBV 0 2.1
NAFLD 17.8 6.8
NCPF 2.5 55
Gl bleed No 63.8 69.7
0.321
[no. (%)] Yes 36.2 30.3
Grade of | 54.7 45.3
varices 1 26.5 325 0.250
[no. (%)] 1] 18.8 22.2
Hepatic No 82.8 53.7
encephalopathy [no. <0.0001*
(%)) Yes 17.2 45.3
Hydrothorax No 97.3 78.4
<0.0001*
[no. (%)] Yes 2.7 21.6
No 92.0 63.7
HRS (no. (%)) <0.0001*
Yes 8.0 36.3
No 85.0 60.0
PVT (no. (%) <0.0001*
Yes 15.0 40
No 98 85
HCC [no. (%)] 0.001*
Yes 2 15

As described in table 2, mortality was 13.3%, with no significant demographic differences between those who died and
those who did not. Hepatic encephalopathy occurred more frequently in those who died (46.6%) compared to survivors
(19%, P < 0.001). Hepatorenal syndrome was also more prevalent in the deceased group (22% vs. 3%, P < 0.001). Only
28% of deaths were due to Gl bleed-related outcomes, despite Gl bleed being a common cause of readmission (30.3%).

Table 2: Baseline characteristics of patients with mortality in 3 months

Mortality
Parameters
No (n=52) Yes (n=8) P value
Age in years (mean + SD) 48.54+12.5 48.11 +10.9 0.723
Female 21.3 15.5
Sex [no. (%)] 0.103
Male 78.7 84.5
Etiology Alcohol 63.1 80 0.287

0
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[no. (%)] EHPVO 0.9 0
HBV 8.2 2.5
HBV + HCV 1.0 0
HCV 4.3 4.5
HIV + HBV 0 2.0
NAFLD 16.9 8.2
NCPF 35 2.8
Gl bleed No 64 72
0.273
[no. (%)] Yes 36 28
Grade of | 53.1 49.1
varices 1 24.3 28.2 0.243
[no. (%)] 1l 22.6 22.7
Hepatic encephalopathy No 81 53.4 .
[no. (%)) <0.0001
: Yes 19 46.6
Hydrothorax No 97 78
<0.0001*
[no. (%)] Yes 3 22
No 91 63
HRS (no. (%)) <0.0001*
Yes 7 37
No 86 68.6
PVT (no. (%) <0.0001*
Yes 14 314
No 97 84
HCC [no. (%)] 0.002*
Yes 3 16

As shown in table 3, in the readmission group, average total blood cell counts, total and direct bilirubin were significantly
higher (P < 0.05), while platelet count was notably lower (P = 0.003). The AST to ALT ratio was also significantly
higher (P < 0.0001). Additionally, the readmission group had higher mean values of PT, INR, urea, creatinine, and
MELD (P < 0.05).The Child-Turcotte-Pugh (CTP) classification showed a significant difference between the groups (P <

0.0001), with 73% of readmitted patients in CTP category C compared to 9.1% in the non-readmission group.

When examining mortality, the parameters that differed significantly between deceased and surviving patients were
similar to those for readmission, except for AST/ALT, albumin, and sodium.

Table 3: Various parameters of patients with readmission within 3 months and mortality

Readmission
p value Mortality
Parameters within 3 months P value
No (n=36) Yes (n=24) No (n=52) Yes (n=8)
Hb 9.12+1.44 934+221 0.601 9.14+272 9.24+231 0.598
809
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TLC 844224+ 4357.7 | 13314.17 + 77585 | <0.0001* 8%&%9’7* 13325.17 + 6479.5 | <0.0001*
Neutrophils 7480+ 12.1 76.54 + 15.34 0.003* 7254+ 102 77.23+10.23 0.003*
Platelets 1.61+0.98 113081 0.003* 151+0.99 1.140.81 0.002*
Total bilirubin 315+ 213 1152+ 751 | <0.0001* | 3.24+523 1156+7.33 | <0.0001*
Direct * + + *
vl 2.94+4.16 7.93+6.23 <0.0001 3.92+5.16 6.83 + 7.20 <0.0001
AST 136.08+757.46 | 271.46+31408 | 0826 | 138.04+63246 | 171.34+332.08 0817
ALT 79.67 + 243.18 103.78 + 251.3 0487 | 7954+221.69 | 101962835 0.494
ASFI;QLT 158+ 0.74 2.07 +0.84 <0.0001* |  1.53+0.98 3.01+0.35 <0.0001*
ALP 336.28 + 326.18 332.20% 173 0.456 | 356.38 + 316.88 319.14+127 0.431
Total Protein 523+ 0.86 720+04 0.643 710+ 0.23 6.25+04 0.432
Albumin 3.21+0.35 2.80 % 0.68 0.002* 418+ 0.87 214+ 0.43 0.003*
PT 2012+ 2.21 4128+11.22 | <0.0001* | 2012 +236 3248+11.20 | <0.0001*
INR 130+012 414+ 1.30 <0.0001% | 1.50 +0.21 252+ 131 <0.0001*
Urea 37.90 + 22.03 4921 + 35.62 0.004* | 36.32 +22.40 50.84 + 37.83 0.003*
Creatinine 1.01+0.24 145+ 121 <0.0001* | 1.03+0.25 132+112 <0.0001*
Na+ 13421+528 121.92 +8.31 0019 | 14151+6.63 130.19 + 5.37 0.017
K+ 512+ 0.31 412+1.03 0.853 514+ 0.28 513+ 122 0.963
MELD 1521+ 4.42 2521+ 7.0 <0.0001* | 13.25+432 2741+ 7.0 <0.0001*
0,
cTe (20'(/")) 43.2 3.4 42.0 5.4
* *
B 477 236 <0.0001 487 246 <0.0001
C 9.1 73 93 70.0

The likelihood of readmission within 3 months was strongly associated with hydrothorax (OR = 17.234), hepatorenal
syndrome (OR = 23.456), and portal vein thrombosis (OR = 5.349). A one-unit increase in MELD score raised the
readmission likelihood by a factor of 1.321. Additionally, Class C patients had a significantly higher risk of readmission
(OR = 17.342) compared to Class A as described in table 4

Table 4: Risk of readmission associated with significant factors among patients readmitted within 3 months

Readmission within 3 months

Risk factors p value
Odds ratio

Hydrothorax 17.234 0.01*

. . 810
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HRS 23.456 0.001*
PVT 5.349 0.03*
MELD 1.321 0.03*
CTP (c) 17.342 0.022*

The presence of hepatorenal syndrome significantly increased mortality risk compared to those without it. Additionally, a
one-unit increase in MELD score raised the mortality probability by 1.114 times.

Table 5: Risk of readmission associated with significant factors among patients who died

Readmission within 3 months
Risk factors p value
Odds ratio
HRS (Yes) 8.234 0.005*
MELD 1.114 0.02*

As shown in table 6, serum bilirubin, alanine aminotransferase, aspartate aminotransferase, INR, and serum sodium were
significantly associated with 1-month readmission. The severity of liver disease, as indicated by MELD and Child-Pugh
scores, also correlated significantly with early readmissions.

Table 6: Various parameters of patients with readmission within 1 month

Readmission at 1 month
Parameter p value
Yes No

Age (years) 49.62+10.32 49.11 +12.01 0.273

Haemoglobin (g/dL) 8.98+1.23 9.09+1.62 0.702

WBC (/mm? 677913489 6498+3320 0.431

Platelet (/mm?) 123980+81234 120934+84289 0.929
Bilirubin (mg/dL) 4.90+5.12 2.39+3.20 <0.001*
AST (1U/L) 103.45+120.3 69.21+55.37 0.001*
ALT (IU/L) 98.34+166.34 62.38+61.23 0.023*

Protein (mg/dL) 6.77+0.38 6.77+0.88 0.987

Albumin (mg/dL) 2.48+0.20 2.60£0.21 0.172
INR 1.55+0.38 1.31+0.21 <0.001*

BUN(mg/dL) 14.28+6.50 16.29+8.23 0.318

Creatinine (mg/dL) 1.13+£0.29 1.13+£0.20 0.921
Na+ (mEg/L) 134.38+5.29 136.29+4.10 0.001*

K+ (mEg/L) 3.67+0.50 3.57+0.36 0.232
811
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CTP score 9.23+1.24 8.10+1.31 <0.001*
MELD score 16.78+3.21 13.12+3.01 <0.001*
Length of stay (days) 9.01 £5.12 8.51+3.12 0.020*
increased readmission, mortality, and healthcare burden
associated with HRS and AKI in cirrhosis.(*”) Another
DISCUSSION

In our prospective cohort study, patients with cirrhosis
were monitored for three months post-hospitalization.
Primary endpoints included readmission and mortality
rates. We observed high rates of early readmissions
(33.3% at 1 month, 40% at 3 months) and mortality
(13.3%) within three months.

An Indian study by Patel et al. reported 1- and 3-month
readmission rates of 27.8% and 42.3%, respectively,
though 3-month mortality data was unavailable.('°)
Daswani et al. reported a 3-month mortality rate of 44%
among patients with severe alcoholic hepatitis.('”) In
contrast, U.S. studies showed lower 3-month
readmission rates (12-22%).(**) An Indonesian study
noted a 90-day mortality rate of 42.2%.(*°) The mean
age of cirrhotics in our cohort (48 years) was
comparable to an Indian study (46 + 13 years).(*)

A 1999 Spanish study on cirrhotic patients with Gl
bleeds found a 7.4% mortality rate within 48 hours and
24% within six weeks.(?*) Our study noted no
significant difference in Gl bleed outcomes among
readmitted, non-readmitted, and deceased patients,
likely reflecting advancements in Gl bleed
management.

A 2023 lItalian study found hepatic encephalopathy
(HE) accounted for 13.9% of readmissions and was a
major predictor of mortality.(2) Similarly, a U.S. study
identified HE as the cause of 43% of readmissions,
second only to ascites-related complications.(%) In our
cohort, HE was significantly higher in readmitted
patients (45.3%) compared to non- readmitted ones
(17.2%). HE, a key component of the Child-Pugh score
and a predictor of short-term outcomes, has become a
focal point of cirrhosis treatment due to its
reversibility.(*) However, some studies report a weaker
association between HE and short-term mortality,
potentially due to improved management practices.('®)
Hydrothorax, though less common, is a known
predictor of readmission. A U.S. study reported 2.4% of
readmissions due to hepatic hydrothorax,(*’) while
another found it accounted for 29%.(%*) In our study,
hydrothorax was significantly associated with 3-month
readmission (OR = 17.23) but not with mortality,
consistent with existing data.

Hepatorenal syndrome (HRS) emerged as the most
significant predictor of both readmission (OR = 23.4)
and mortality (OR = 8.2), accounting for 44% of cases
in our cohort. A 2023 U.S. study highlighted the

study found HRS led to a longer hospital stay and
higher mortality (32% with HRS vs. 7% without).(**)
Population-based data identified HRS as the

complication with the highest odds of admission (OR =
1.72), followed by ascites (OR = 1.53).(*%)

Portal vein thrombosis (PVT) was less impactful, with
an OR of 5.3 for readmission, lower than hydrothorax
and HRS. An Indian study reported PVT in 40% of
readmitted cases, with an OR of 5.(3!) Meta-analyses
have linked PVT to higher mortality (OR = 1.62) and an
increased risk of ascites (OR = 2.52).(%)

Among scoring systems, the MELD score (OR = 1.3)
and CTP class C (OR = 17.3) were significant
predictors of readmission. Only the MELD score
showed a significant association with mortality. The
MELD score’s inclusion of hepatic and renal function
makes it a robust predictor of readmission and mortality
in cirrhotic patients, particularly in cases involving
sepsis, variceal bleeding, fulminant hepatic failure, and
alcoholic hepatitis.(33)

While risk factors like HRS, PVT, and hydrothorax are
largely unmodifiable, the MELD score offers a valuable
tool for identifying high-risk patients who may benefit
from targeted interventions. Enhanced discharge
planning and follow-up for those with elevated MELD
scores can potentially improve outcomes.

In our analysis, demographic variables (age, gender,
etiology of cirrhosis) and individual Child-Pugh score
components  (encephalopathy, ascites, bilirubin,
albumin, PT) did not predict 3-month readmission or
mortality. However, the MELD score, along with
complications such as hydrothorax, HRS, and PVT,
emerged as key predictors of outcomes.

While etiology was not identified as a predictor of
readmission, its role in cirrhosis progression is well-
established. A limitation of this study is the lack of data
on cirrhosis duration and treatment adherence, which
could provide further insights into readmission and
mortality risks. By focusing on predictive factors and
implementing tailored strategies, the burden of
readmissions and mortality in cirrhotic patients can be
reduced.
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CONCLUSION

The present study found that the MELD score, and
complications such as hydrothorax, HRS, and PVT are

observational study. Journal of International
Medical Research. 2024;52(1).
doi:10.1177/03000605231223087
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