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Abstract
Objective: To determine the association between the Child Tur-
cotte Pugh class and the esophageal variceal grade in pediatric 
patients with liver cirrhosis.

Methodology: This was a cross-sectional study spanning from De-
cember 2022 to August 2023, involving children of age 4-14 years 
with liver cirrhosis at the Pediatric Gastroenterology and Hepa-
tology Department, Department of Paediatric, Combined Military 
Hospital, Rawalpindi; patients were classified into Child-Pugh-Tur-
cotte Classes A, B, or C based on laboratory and clinical parame-
ters. All underwent upper gastrointestinal endoscopy to screen for 
varices. Data analysis was performed using SPSS version 20, with a 
p-value of <0.05 considered significant.

Results: The study involved patients with a mean age of 7.3±3.0 
years, 55% male and 45% female. Glycogen Storage Disorder 
(23%) and Progressive Familial Intrahepatic Cholestasis (17%) were 
the main causes of liver cirrhosis. Upper gastrointestinal (UGI) en-
doscopy showed 77.6% had varices, with 30.6% Grade-I and 26.5% 
Grade-III. Screening for esophageal varices was the most com-
mon indication (47%). Among patients with hematemesis, 57% 
had Grade-III varices, compared to 13% of those screened, 33% 
with malena, and none with abdominal pain (p=0.03). In the Child-
Pugh-Turcotte classification, 42% of Class-A had no varices, while 
25% had Grade III; 50% of Class-B had Grade-I, and 40% of Class-C 
had Grade-III varies (p=0.08). 

Conclusion: The Child-Pugh-Turcotte score is a valuable non-inva-
sive tool for assessing morbidity and mortality in pediatric liver cir-
rhosis. It effectively stratifies patients based on variceal presence 
and grade, aiding in clinical management and outcome prediction. 
Routine use of this score can improve prognostic accuracy and 
treatment planning for these patients.
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Introduction
Cirrhosis is a widespread condition characterized by 
the development of fibrous tissue and nodules, leading 
to a disrupted and disorganized structure of the liver.1 
A study published in Canada reported that although 
still rare, the incidence of liver cirrhosis among the 
pediatric population has increased over the past two 
decades.2 Biliary atresia and some inherited metabolic 
diseases are the most common causes of liver cirrho-
sis in neonates and young children, whereas Wilson 
disease, chronic infectious hepatitis, autoimmune dis-
orders, cardiac, non-alcoholic fatty liver disease, and 
alpha-1 antitrypsin deficiency remain the main causes 
in older children and adolescents.3

Nearly 50% of individuals with liver cirrhosis encounter 
episodes of gastrointestinal bleeding. This bleeding of-
ten stems from complications such as esophageal vari-
ces (EV), which are swollen blood vessels in the esoph-
agus that can rupture due to increased pressure in the 
portal vein.4 The prevalence of EV ranges from 30 % to 
70 % among those with cirrhosis, and approximately 
9–36 % of patients exhibit what are termed “high-risk” 
varices. Notably, 15 % - 55 % of EV bleeding results in 
mortality.5 In about 40% of the patients, esophageal 
varices are present on initial diagnosis in patients with 
compensated liver cirrhosis and around 60% in those 
with decompensated liver cirrhosis6. For evaluating 
the presence, extension, and size of esophageal, gas-
tric, and duodenal varices, endoscopy is the best pro-
cedure.1

The gold standard for screening of varices is upper gas-
trointestinal endoscopy, which has a substantial cost 
and drains the patients and endoscopy units. Due to 
these reasons, there is a significant interest in devel-
oping non-endoscopic methods involving clinical vari-
ables to predict the presence of varices.7 Therefore, 
Child-Pugh Turcotte, PELD (Pediatric End-Stage Liver 
Disease), MELD (Model for End-Stage Liver Disease) 
scores, albuminemia, and body mass index are used to 
estimate mortality risk in clinical practice.1

The paucity of data regarding the clinical risk stratifi-
cation of esophageal varices in the pediatric popula-
tion underscores a critical gap in our understanding 
and management of this condition, particularly in re-
source-limited settings like Pakistan. Accurate strati-
fication is essential for predicting the risk of variceal 
hemorrhage and implementing timely preventive and 
therapeutic measures. In settings where resources and 
specialized skills are limited, the development and utili-
zation of reliable clinical variables and scoring systems 
are crucial.

There are studies on this topic in other countries, but 
on extensive research, we did not find any Pakistani 
study in pediatrics, although one or two studies on the 
adult population are available. As there is no data on 
this topic in pediatrics in our country in the field of pe-

diatric gastroenterology, this study was planned with 
the aim of addressing this gap by investigating the as-
sociation between the Child-Pugh Turcotte (CPT) classi-
fication and the esophageal variceal grade in pediatric 
patients with liver cirrhosis.

Methodology
This was a cross-sectional analytical study carried out 
from December 2022 to August 2023 at the Pediat-
ric Gastroenterology and Hepatology Department, A 
well-structured, close-ended questionnaire was de-
signed to collect the required information. The ques-
tionnaire was finalized after the review by two senior 
consultants. Ethical approval (Serial No. 348) was se-
cured from the IRB/Ethical Committee. Informed con-
sent was required before enrolment in the study and 
was obtained from the parents of all participants af-
ter a thorough counseling of them about the nature, 
methodology, and importance of the study. Forty-nine 
children aged 4-14 years with liver cirrhosis were re-
cruited in this study via consecutive sampling. Patients 
< 4 years and >14 years were excluded from the study. 
Patients with any comorbidities, liver failure, hepat-
ic encephalopathy, vitally unstable, on the transplant 
list, or those unwilling to give consent were excluded. 
Patients were admitted according to hospital policy. 
After detailed history taking and clinical examination, 
patients underwent routine laboratory investigations, 
including liver function tests and abdominopelvic ul-
trasonography. Liver cirrhosis was confirmed via liver 
biopsy and/or fibro scan/elastography. According to 
the Child-Pugh Turcotte class system, all patients were 
classified into Class A, B, or C by considering the labo-
ratory and clinical parameters (Table. 1). All of the pa-
tients also underwent upper gastrointestinal endosco-
py after obtaining written informed consent. Patients 
having varices were graded as:

Grade I: flattened by insufflation

Grade II: not flattened by insufflation

Grade III: not flattened by insufflation and confluent 
around the circumference of the esophagus.

The collected data was entered into SPSS version 20 
for analysis. Continuous variables were expressed as 
mean (±SD) and categorical variables as numbers and 
percentage. Chi square test was used to document the 
association of esophageal variceal grade with Child-
Pugh Turcotte class in pediatric cirrhotic patients. A 
p-value less than 0.05 was considered significant.

Results
Forty-nine children with cirrhosis were enrolled in this 
study. As it is one of the rare diseases in childhood, and 
CMH Rawalpindi is a tertiary-level hospital where pa-
tients from all over Pakistan are referred and treated, 
we included the maximum number of patients avail-
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able in that duration. The mean age of children was 
7.3±3.0 years. Among 49 patients, 27(55%) were male 
and 22(45%) were female.

A high proportion of patients presented with high bili-
rubin, i.e. 46.9%, whereas serum albumin was normal 
in 36.7% of the patients. Prothrombin time was normal 
in 41% of patients. In more than half of the patients 
(55%), there were no ascites. Around 65% of the pa-
tients had no signs of encephalopathy. According to 
these variables, the majority of the patients fell into 
Class-C of the Child-Pugh class system (51%), whereas 
24.5% were Class-A and 24.5% were Class-B (Table. 2). 
Etiology of liver cirrhosis is displayed in Figure 1.

Out of 49 patients, 29% presented with hematemesis, 
whereas the majority (47%) underwent screening (Fig-
ure 2).

The results of UGI endoscopy showed that 77.6% of 
the children had varices. Most of the patients i.e. 30.6% 
(n=15) had Grade-I varices followed by patients with 
Grade-III varices (26.5%).

Table 3 shows a significant association among the pa-
tients with an indication of endoscopy and esophageal 
variceal grade. Among those who presented with he-
matemesis (n=14), many had Grade-III varices (57%) 
followed by Grade-II varices (29%). Among patients 
who underwent screening (n=23), only 13% had Grade-
III varices. Similarly, among patients with Malena, 33% 
of the children had Grade-III varies. Half of the patients 
who presented with pain in the abdomen had evidence 
of only Grade-I varices, and none had Grade-III varices 
(p=0.03).

Among patients falling into Class-A of Child-Pugh-Tur-
cotte class, 42%(n=5) had no evidence of varices where-
as 25%(n=3) had Grade-III varices. Of those among 
Class-B, 50%(n=6) had Grade-I varices on upper GI 
endoscopy, and none had Grade-III varices. Similarly, 
among those in Class-C, 40%(n=10) had Grade-III var-
ices. However, this result was not significant (p=0.08).

Table 1. Child-Pugh Turcotte Class

Parameter
Points

1 Point 2 Points 3 Points

Serum Bilirubin (mg/dl) <2.0 2.0-3.0 >3.0

Serum Albumin (g/dl) >3.5 3.0-3.5 <3.0

Prothrombin time 
(seconds prolonged)

<4 4.0-6.0 >6.0

Ascites
None Easily 

Con-
trolled

Poorly 
Con-

trolled

Encephalopathy None Minimal Ad-
vanced

Table 2. Patient outcomes regarding Child-Pugh 
Turcotte Class

Parameter n(%)

Serum Bilirubin

<2 15(30.6)

2-3 11(22.4)

>3 23(46.9)

Serum Albumin

>3.5 18(36.7)

3-3.5 18(36.7)

<3 13(26.5)

Prothrombin Time

<4 20(40.8)

4-6 11(22.4)

>6 18(36.7)

Ascites

None 27(55.1)

Easily 
controlled

12(24.5)

Poorly 
controlled

10(20.4)

Encephalopathy

None 32(65.3)

Minimal 9(18.4)

Advanced 8(16.3)

Child-Pugh Turcotte Class

A 12(24.5)

B 12(24.5)

C 25(51)

Varices

None 11(22.5)

Grade-1 15 (30.6)

Grade-2 13 (26.5)

Grade-3 10 (20.4)

Discussion
Variceal bleeding is a significant contributor to both 
mortality and morbidity in patients suffering from liv-
er cirrhosis. This condition arises from the rupture of 
esophageal varices, which are engorged veins that de-
velop due to increased pressure in the portal venous 
system—a common consequence of advanced liver 
disease. The severity of liver cirrhosis can be effectively 
predicted using the Child-Pugh score, a clinically estab-
lished scoring system.8 The Child-Pugh score evaluates 
the prognosis of cirrhotic patients by integrating both 
laboratory and clinical parameters. In clinical prac-
tice, the Child-Pugh score serves as a valuable tool 
for guiding therapeutic decisions, monitoring disease 
progression, and improving the overall management 
of patients with liver cirrhosis. Its ability to predict the 
severity of the disease underscores its critical role in 
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Table 3. Association of indications of UGI endoscopy with Esophageal Variceal Grade.

No. Indication

Varices

None n(%) Grade-I 
n(%)

Grade-II 
n(%)

Grade-III 
n(%)

Total
n(%)

p-value

1 Hematemesis 0 (0) 2(14) 4(29) 8(57) 14
(100)

0.03

2 Screening endoscopy for varices 8 35) 9(39) 3(13) 3(13) 23
(100)

3 Malena 1(17) 117) 2(33) 2(33) 6
(100)

4 Pain abdomen 2(33) 3(50) 1(17) 0(0) 6
(100)

Table 4. Association of Child-Pugh-Turcotte Class with Esophageal variceal Grade.

Class
Varices

None n(%) Grade-I n(%) Grade-II n(%) Grade-III n(%) Total n (%) p-value

A n(%) 2(14) 4(29) 8(57) 14
(100)

0.08
B 5 (42) 3(25) 1(8) 3(25) 12(100)

C 3(25) 6(50) 3(25) 0(0) 12(100)

3(12) 6(24) 6(24) 10(40) 25(100)

11(22) 15(31) 13(27) 10(20) 49(100)

Table 3. Association of indications of UGI endoscopy 
with Esophageal Variceal Grade.

Out of 49 patients, 29% presented with hemateme-
sis whereas the majority (47%) underwent screening 

(Figure.2).

the stratification and treatment planning for those at 
risk of life-threatening complications like variceal hem-
orrhage.8,9

The mean age in our study was 7.3 years, which is rela-
tively younger than that of a study done in Iran (9.48%) 
and older than in Brazil (5.38%).10,11 In our study, males 
were affected more by liver cirrhosis (55%), which is in 
concordance with other studies, i.e., 67% and 79%.10,12

In the present study, 29% of the cirrhotic patients suf-

fered from bleeding from esophageal varices, i.e., pre-
sented with hematemesis. A study of Iranian pediatric 
patients with cirrhosis reported that 52% of their pa-
tients experienced esophageal bleeding.13

In the present report, glycogen storage disease (23%) 
followed by PFIC (17%) were among the most common 
etiologies of liver cirrhosis, and the least common be-
ing Criggler-Najjar type 1 (2%). Other studies report the 
most common etiology being Wilson’s disease (50%) 
and biliary atresia (35%).3,11,13

Indication for UGI endoscopy in patients of liver cirrho-
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sis was mostly screening (47%) in our study. Abdominal 
pain was reported to be the most common indication 
(45%) in the pediatric population of Jordan and variceal 
surveillance/eradication (19%) in India who underwent 
upper gastrointestinal endoscopy.14,15

The majority of the patients (31%) who presented with 
cirrhosis had Grade I, while 26% had Grade III varices. 
A report from a Brazilian hospital classified esophageal 
varices of medium and/or large size, having red spots, 
or those with gastric varices as high-risk varices and re-
ported 19% of their patients falling into this category.11 
A study in Bangladesh followed Conn’s classification 
and reported that 20.8% of patients had Grade I vari-
ces, 37% had Grade, 25% had Grade III, and 16.6% had 
Grade IV varices.12

Hematemesis was one of the most common presen-
tations in the present study, and 57% of the patients 
presenting with hematemesis had Grade-III varices, 
which is a significant relationship. A report from Iran 
demonstrating risk factors of esophageal bleeding in 
cirrhotic patients stated that 86% who had esophageal 
bleeding had large size varices.13 While demonstrating 
the relationship between Child-Pugh-Turcotte class 
and grade of varices, in this study, among patients 
falling into Class-A, 42% had no evidence of and only 
25% had Grade-I varices. Of those among Class-B, 50% 
had Grade-I varices on upper GI endoscopy. Similarly, 
among those in Class C, 40% had Grade-III varices. An-
other study presented the findings that of patients who 
had high-risk varices, 56% of them belonged to Class-A, 
whereas 83% belonged to Class-A among patients with 
absent high-risk factors.11 Similarly, in another study, 
60% of those who had no evidence of varices belonged 
to class A, and 68% with varices belonged to class B or 
C.16

Limitations of the study

The limitations of this study include a small sample 
size, which restricts the generalizability of the results 
to a broader population. Additionally, to enhance the 
effectiveness and reduce potential biases, it is recom-
mended that the Child-Pugh-Turcotte classification be 
combined with other parameters or scores, such as the 
platelet-spleen index, in future research.

Conclusion:
In conclusion, the Child-Pugh-Turcotte score demon-
strates significant utility as a non-invasive tool for as-
sessing morbidity and mortality in pediatric patients 
with liver cirrhosis. By effectively stratifying patients 
according to the presence and grade of esophageal 
varices, this scoring system provides critical insights 
that enhance clinical management and facilitate accu-
rate outcome prediction. Routine implementation of 
the Child-Pugh-Turcotte score in clinical practice can 
markedly improve the accuracy of prognostic assess-
ments and the precision of treatment planning. This, in 

turn, enables healthcare providers to deliver more tar-
geted and effective interventions, ultimately improving 
patient care and outcomes for children afflicted with 
liver cirrhosis. The findings underscore the importance 
of integrating this score into regular clinical protocols 
to better manage and treat this vulnerable patient 
population.
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