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ABSTRACT

Background: Variceal bleeding is a life-threatening complication of chronic liver disease (CLD) that has a
high frequency of recurrent bleeding and mortality. Child-Pugh classification is a widely used scoring
system for evaluating hepatic dysfunction and may be useful for predicting outcomes after acute variceal
hemorrhage.

Objective: To evaluate the prognostic value of Child-Pugh classification in predicting recurrent variceal
bleeding and mortality among patients with chronic liver disease presenting with acute variceal bleeding.

Methodology: This crosssectional study was conducted in the Department of General Medicine,
Sandeman Provincial Hospital, Bolan Medical College, Quetta, Balochistan, Pakistan, from March to
August 2025. A total of 126 consecutive patients with chronic liver disease presenting with acute variceal
bleeding were included using consecutive non-probability sampling. Patients were classified into Child-
Pugh Classes A, B, or C based on clinical and laboratory findings at admission. Standard medical and
endoscopic management was provided to all patients. Data were analyzed using SPSS version 27.0, and a
p-value <0.05 was considered statistically significant.

Results: Among 126 patients, 32 (25.4%) were classified as Child-Pugh Class A, 51 (40.5%) as Class B,
and 43 (34.1%) as Class C. Rebleeding within six weeks occurred in 2 (6.3%), 14 (27.5%), and 24 (55.8%)
patients in Child-Pugh Classes A, B, and C, respectively (p < 0.001). In-hospital mortality increased from
1 (3.1%) in Class A to 6 (11.8%) in Class B and 16 (37.2%) in Class C (p < 0.001). Multivariable logistic
regression identified Child-Pugh Class C as an independent predictor of recurrent bleeding (adjusted OR
6.58;95% CI 2.41-17.94; p <0.001) and mortality (adjusted OR 8.74; 95% CI 2.35-32.49; p = 0.001).

Conclusion: Child-Pugh stratification is a reliable prognostic tool for identifying patients at increased risk
of recurrent variceal bleeding and mortality. It is potentially beneficial for early risk stratification, treatment
choices, and patient outcomes when used routinely.
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INTRODUCTION

Chronic liver disease (CLD) is a significant public health problem
with a high burden of morbidity, mortality, and health care costs
globally. It includes a range of progressive liver diseases associated
with longterm (chronic) inflaimmation, fibrosis, and cirrhosis,
leading to liver failure. Liver diseases are a major cause of death
around the world, and cirrhosis is one of the ten leading causes of
death internationally, according to the World Health Organization.
Chronic hepatitis B virus (HBV) and hepatitis C virus (HCV)
infections, late diagnosis, limited access to anti-viral therapy, and
lack of awareness about preventive measures all contribute to the
high burden of CLD in developing countries, including Pakistan.
Liver disease progresses to portal hypertension, which is a
significant pathological pathway, leading to several life-threatening
complications [1,2]. Gastroesophageal variceal bleeding is one of
the most serious medical emergencies that can be seen in clinical
practice among the other complications of portal hypertension.
Around 50-60% of those with cirrhosis develop oesophageal varices
during the course of their disease, and nearly one-third of these
patients have a single episode of acute variceal hemorrhage. Acute
variceal bleeding has still been linked to high morbidity/mortality
despite remarkable improvement in drug treatment, endoscopy,
intensive care treatment, and prevention modalities. The
likelihood of early rebleeding after the first bleeding event is still
high, especially within the first six weeks after the initial bleed, and
should be assessed promptly and managed appropriately to increase
the survival of patients [3,4]. The prognosis after variceal bleeding
will relate to several factors: extent of liver dysfunction, the severity
of portal hypertension, the presence of ascites, the presence of
hepatic encephalopathy, renal impairment, coagulopathy and
response to initial treatment. Hepatic functional reserve is one such
factor and plays an important role in short- and long-term
outcomes. Thus, the appropriate quantification of liver disease
severity is essential for predicting clinical outcomes and guiding
therapeutic decisions [5]. One of the most widely accepted
prognostic scoring systems for assessing the severity of chronic liver
disease is the Child-Pugh classification. The score was originally
developed to identify operative mortality in patients undergoing
surgery for portal hypertension, but is now a standard clinical tool
to evaluate liver function. It includes five clinical and biochemical
factors: serum bilirubin, serum albumin, prothrombin time/
international normalized ratio (INR), ascites, and hepatic
encephalopathy. Patients are classified into Child-Pugh Classes A,
B, or C, corresponding to mild, moderate, and severe hepatic
dysfunction, respectively, based on the total score. Several studies
have shown that the higher the Child-Pugh classification, the
greater the complication rate, the longer the hospital stay, the
higher the recurrence rate, and the lower the survival rate [6,7].
While various prognostic models, such as the Model for End-Stage
Liver Disease (MELD) score, have been developed, the Child-Pugh
classification continues to be used for its simplicity, clinical utility,
and proven prognostic value. The early recognition of patients with
a high risk of recurrent hemorrhage and mortality allows for the

close observation of these individuals, the optimization of their
pharmacological management, early endoscopic intervention, and
the consideration of advanced therapies such as transjugular
intrahepatic portosystemic shunting (TIPS) or liver transplantation.
This risk stratification becomes especially crucial in healthcare
environments with limited resources, where efficient resource
allocation is crucial [8,9]. Although the Child-Pugh system is widely
used to assess acute variceal bleeding, available regional data on its
usefulness in predicting rebleeding and mortality are limited.
Variations in disease etiology, health care access, and treatment
practices can affect patient outcomes in various populations.

Study Objective

To assess the ability of Child-Pugh classification in the prediction of
rebleeding and mortality in patients with chronic liver disease who
presented with acute variceal bleeding.

Materials and Methods
Study Design and Setting.

This cross-sectional study was conducted in the Department of
General Medicine at Sandeman Provincial Hospital/Bolan Medical
College, Quetta, from March to August 2025, following
Institutional Review Board approval.

Participants

A total of 126 adult patients with chronic liver disease presenting
with acute upper gastrointestinal bleeding secondary to esophageal
or gastric varices were included using consecutive non-probability
sampling. The diagnosis of chronic liver disease was established
based on findings, laboratory investigations,
ultrasonography, and upper gastrointestinal endoscopy. Child-Pugh
classification was determined at admission using standard clinical
and biochemical parameters. All patients received standard medical
and endoscopic treatment according to institutional protocols.

clinical

Sample Size Calculation

The sample size was calculated using the WHO Sample Size
Calculator assuming a 95% confidence level, 8% margin of error,
and an anticipated prevalence of 50%, yielding a minimum
required sample size of 126 participants. Consecutive eligible
patients were enrolled until the required sample size was achieved.

Inclusion Criteria
e Adults aged 18 years and older.

e On clinical, laboratory, and imaging evaluation,
chronic liver disease was diagnosed.
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e Acute esophageal/gastric variceal bleeding with
upper GI endoscopy confirmation.

e  Weritten informed consent was obtained from
patients for inclusion in the study.

Exclusion Criteria

e DPatients with non-variceal upper gastrointestinal
bleeding.

e DPrevious transjugular intrahepatic portosystemic
shunt (TIPS) or liver transplantation.

e Liver cancer or other serious cancers.

e Severe cardiopulmonary disease or chronic
kidney disease in need of dialysis.

e Inadequate clinical records or lost to follow-up.

Diagnostic and Management Strategy.

Upper gastrointestinal endoscopy was performed within 24
hours of admission and confirmed the acute variceal bleeding.
Standard management (hemodynamic resuscitation, vasoactive
agents, prophylactic antibiotics, and endoscopic variceal
ligation/sclerotherapy as needed) was given to all patients.

Statistical Analysis

Data were entered and analyzed in IBM SPSS Statistics version
27.0. All continuous variables were shown as mean + SD and all
categorical variables were expressed as frequencies and
percentages. One-way ANOVA and Chi-square tests were used as
appropriate to make comparisons between Child-Pugh classes.
Independent predictors of rebleeding and mortality were
identified by multivariable logistic regression. A p-value <0.05
was considered statistically significant.

Results

A total of 126 patients with chronic liver disease presenting
with acute variceal bleeding were included in the study.
There were 86 (68.3%) males and 40 (31.7%) females, with
a mean age of 51.9 + 11.4 years. According to Child-Pugh
stratification, 32 (25.4%) patients were classified as Class A,
51 (40.5%) as Class B, and 43 (34.1%) as Class C. Rebleeding
within six weeks occurred in 2 (6.3%) patients in Child-Pugh
Class A, 14 (27.5%) in Class B, and 24 (55.8%) in Class C (p
< 0.001). In-hospital mortality was observed in 1 (3.1%)
patient in Class A, 6 (11.8%) in Class B, and 16 (37.2%) in
Class C (p < 0.001). The mean duration of hospital stay
increased significantly with worsening Child-Pugh class, from
4.9 £ 1.8 days in Class A to 6.8 * 2.3 days in Class B and 9.4
+ 3.1 days in Class C (p < 0.001). Multivariable logistic
regression demonstrated that Child-Pugh Class C was
independently associated with recurrent bleeding (adjusted

OR, 6.58; 95% CI, 2.41-17.94; p < 0.001) and mortality
(adjusted OR, 8.74; 95% CI, 2.35-32.49; p = 0.001).

Table 1. Baseline Demographic and Clinical Characteristics of the
Study Participants According to Child-Pugh Class (n = 126)

Variable Child-Pugh Child-Pugh Child-Pugh p-value
A (n=32) B (n=51) C (n=43)
Age (years), Mean + 458 £+ 10.4 51.7+11.2 56.9 +10.8 <0.001
SD
Male, n (%) 22 (68.8) 35 (68.6) 29 (67.4) 0.987
Female, n (%) 10 (31.2) 16 (31.4) 14 (32.6)
HBV-related CLD, 12 (37.5) 18 (35.3) 15 (34.9) 0.956
n (%)
HCV-related CLD, 15 (46.9) 24 (47.1) 20 (46.5)
n (%)
Other causes, n (%) 5(15.6) 9 (17.6) 8 (18.6)
Ascites, n (%) 8 (25.0) 28 (54.9) 39 (90.7) <0.001
Hepatic 2(6.3) 11(21.6) 24 (55.8) <0.001
encephalopathy, n
(%)
INR, Mean + SD 1.28 +0.18 1.59 + 0.24 2.02 +£0.36 <0.001
Serum Albumin 3.7+04 3.1£0.5 2.6+04 <0.001
(g/dL), Mean + SD
Total Bilirubin 1.8+0.7 32+1.1 5620 <0.001
(mg/dL), Mean +
SD

Baseline demographic and clinical characteristics of patients
presenting with acute variceal bleeding according to Child-Pugh
classification. Continuous variables are presented as mean =
standard deviation (SD), whereas categorical variables are
presented as frequencies and percentages. P-values were
calculated using one-way ANOVA for continuous variables and
the Chi-square test for categorical variables.

Table 2. Clinical Outcomes According to Child-Pugh Classification

Outcome Child- Child- Child- p-value
Pugh A Pugh B Pugh C
(n=32) (n=51) (n=43)
Rebleeding 2 (6.3%) 14 24 <0.001
within 6 (27.5%) (55.8%)
weeks, n
(%)
In-hospital 1(3.1) 6(11.8) 16 (37.2) <0.001
mortality,
n (%)
Length of 49+18 68+23 9.4+31 <0.001
hospital
stay (days),
Mean + SD
ICU 2(6.3) 10 (19.6) 18 (41.9) <0.001
admission,
n (%)
Blood 5(15.6) 18 (35.3) 27 (62.8) <0.001
transfusion
>3 units, n
(%)

Comparison of major clinical outcomes among Child-Pugh
classes. Patients with Child-Pugh Class C experienced significantly
higher rates of recurrent variceal bleeding, mortality, ICU
admission, blood transfusion requirements, and prolonged
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hospitalization.

Table 3. Multivariable Logistic Regression Analysis for Predictors of
Rebleeding

Variable Adjusted OR 95% CI p-value
Child-Pugh 2.74 1.09-6.89 0.031
Class B vs A
Child-Pugh 6.58 2.41-17.94 <0.001
ClassCvs A
Age (>55 years) 154 0.78-3.05 0.208
Male gender 1.12 0.53-2.39 0.761
Ascites 2.18 1.02-4.66 0.044
Hepatic 2.71 1.21-6.05 0.015
encephalopathy
INR (>1.8) 2.36 1.08-5.17 0.032

Multivariable logistic regression identifying independent predictors
of recurrent variceal bleeding. Child-Pugh Class C demonstrated the
strongest association with rebleeding after adjustment for potential
confounding variables.

Table 4. Multivariable Logistic Regression Analysis for Predictors of
Mortality

Variable Adjusted OR 95% ClI p-value
Child-Pugh 2.61 0.79-8.58 0.116
Class B vs A
Child-Pugh 8.74 2.35-32.49 0.001
Class Cvs A
Rebleeding 3.52 1.34-9.22 0.011
Hepatic 3.85 1.42-10.41 0.008
encephalopathy
INR (>1.8) 2.94 1.09-7.89 0.033
Serum Albumin 2.47 1.01-6.05 0.047
(<2.8 g/dL)
Age (>55 1.72 0.68-4.31 0.252
years)

Multivariable logistic regression analysis showing predictors of in-
hospital mortality. Advanced liver dysfunction (Child-Pugh Class
C), recurrent bleeding, hepatic encephalopathy, elevated INR, and
hypoalbuminemia were independent predictors of mortality.

Discussion

The present cross-sectional study evaluated the association between
Child-Pugh classification and clinical outcomes among patients
with chronic liver disease presenting with acute variceal bleeding.
The findings demonstrated a progressive increase in recurrent
bleeding, prolonged hospital stay, and mortality with worsening
Child-Pugh class. The clinical outcome of Child-Pugh Class C was
significantly worse than Class A and B, thus supporting the notion
that an advanced hepatic dysfunction is one of the strongest
determinants of poor outcome after acute variceal hemorrhage.
The results agree with other studies that found Child-Pugh

classification to be a useful and easily applied tool for predicting
the prognosis in cirrhotics with portal hypertension [10]. The mean
age of the study population was 51.9 + 11.4 years, and 68.3% of the
participants were male. This demographic profile is comparable to
that reported in recent studies from South Asia and other
developing countries, where chronic hepatitis B and hepatitis C
remain the predominant causes of cirrthosis and portal
hypertension. Similar age distribution and male predominance
have been reported among patients presenting with acute variceal
bleeding, reflecting the epidemiology of chronic liver disease in
these regions [11,12]. Recurrent variceal bleeding was observed in
approximately one-third of patients, with the highest frequency
among those classified as Child-Pugh Class C. The risk of recurrent
bleeding increased significantly with worsening hepatic
dysfunction, emphasizing the close relationship between impaired
liver function, portal hypertension, and recurrent hemorrhage.
Similar findings have been reported in previous studies, where
advanced Child-Pugh class independently predicted recurrent
bleeding despite standard pharmacological and endoscopic therapy
[14,15]. There was also a significant difference in mortality for each
Child-Pugh class, with the highest mortality in the Child-Pugh
Class C group. This discovery is consistent with current findings
indicating that the severity of hepatic dysfunction remains one of
the strongest predictors of early survival after acute variceal
bleeding. Current international recommendations emphasize the
importance of early identification of high-risk patients, enabling
early intensive care, early use of vasoactive therapy, early endoscopy,
consideration  of  preemptive  transjugular  intrahepatic
portosystemic shunt (TIPS), and evaluation of liver transplantation
if indicated [15,17]. A multivariable logistic regression analysis also
showed that Child-Pugh Class C was an independent predictor of
recurrent bleeding and mortality following the adjustment for
other clinical variables. Newer prognostic models have been
proposed, including MELD, MELD-Na, and ALBI. Still, the Child-
Pugh classification remains widely used due to its ease of use,
bedside applicability, and established prognostic performance.
Child-Pugh classification has been validated in several recent
studies compared with other systems, particularly in resource-
limited healthcare settings, where a quick bedside assessment of risk
is crucial [16,17]. Patients in Child-Pugh Class C also had much
longer hospital stays compared with patients in Classes A and B,
suggesting more complications, higher levels of healthcare resource
utilization, and higher disease severity. Comparable findings have
been reported in recent multicenter studies showing that for those
who develop cirrhosis, advanced cirrhosis is associated with longer
hospital stays, higher transfusion needs, intensive care unit
admission, and higher health care costs. These observations
support the existing guidelines that recommend early risk
stratification and intensive treatment of those patients with
advanced liver disease who present with acute variceal bleeding
[15,17,18]. This study provides important
supporting the prognostic utility of Child-Pugh classification
among Pakistani patients with chronic liver disease presenting with
acute variceal bleeding. Future multicenter prospective studies with

local evidence
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larger sample sizes comparing the Child-Pugh classification with
newer prognostic models, including MELD, MELD-Na, and ALBI
scores, are warranted to optimize risk prediction further and
improve clinical outcomes in patients with acute variceal
hemorrhage [16-19].

Limitations

This study was conducted at a single tertiary-care center with a
relatively small sample size, which may limit the generalizability of
the findings. In addition, the cross-sectional design precluded
assessment of longterm clinical outcomes. Larger multicenter
studies with extended follow-up are recommended to validate these
findings.

Conclusion

The Child-Pugh classification is a practical and reliable prognostic
tool for predicting rebleeding and mortality among patients with
chronic liver disease presenting with acute variceal bleeding. Higher
Child-Pugh classes were significantly associated with worse clinical
outcomes, supporting the routine use of this simple bedside scoring
system for early risk stratification and individualized clinical
management. Further multicenter studies are recommended to
validate these findings in larger and more diverse patient
populations.
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