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Correlation of Child-Pugh Classification with Esophageal Varices in Patients with Liver
Cirrhosis
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ABSTRACT

Introduction: The severity of the chronic liver disease can be assessed by several non-invasive methods one of them includes
scoring system like Child-Pugh classification. Aims: The objective of this study was to assess the correlation of Child Pugh class with
esophageal varices in patients with liver cirrhosis. Methods: This was a cross-sectional hospital-based study of 406 patients with
liver cirrhosis. Demographic and relevant clinical data were collected using a standardized questionnaire. Abdominal ultrasound,
liver function test, full blood count, viral markers were done for all patients. All patients underwent upper gastrointestinal
endoscopy to screen for varices and if found were categorized as small and large. Results: A total of 406 patients with a mean
age of 48 + 11 years were evaluated. There were 72.4% and 27.6% men and women respectively. Variceal screening by upper
gastrointestinal endoscopy revealed esophageal varices in 90.1% patients. By Child-Pugh Classification, 60 (14.8%) patients were in
class A, 156 (38.4%) in class B and 190 (46.8%) in class C. Among patients with Child class A, 29 (48.3%) had varices. Similarly, 147
(94.2%) and 190 (100%) of Child class B & C had varices respectively. Odds of presence of esophageal varix were 9 times higher for
patients with Child-Pugh Classification B and C compared to class A. Conclusion: Most patients with cirrhosis present late and with
advanced stage in this referral center. Most have esophageal varices on their first screening endoscopy. Child-Pugh classification is
a reliable measure of stratifying variceal risk in chronic liver disease patients.
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INTRODUCTION models to stratify risk in cirrhotic patients. The Child-Pugh
score is described in Table I. Patients with a score of 5 or 6
denotes CPC-A i.e., well-compensated, those with a score of
7 to 9 denote CPC-B i.e., significant functional compromise,
and those with a score greater than 10 denote CPC-C i.e.,

decompensated cirrhosis. Child-Pugh class is also associated

Cirrhosis, which is defined as the histological development of
regenerative nodules surrounded by fibrous bands can lead
to portal hypertension (PHTN).! The formation of venous
collaterals in an attempt to decompress the portal venous

systemcan lead to generation of varices and variceal bleed
which contribute to the morbidity and mortality of the
disease. Small varices can progress to large varices at a rate
of 10% annually.? Annual risk of variceal bleeding among small
and large varices is 5% and 15% respectively.® The six-week
mortality rate with index variceal bleeding is approximately
20%.* Given the high prevalence of varices and the significant
mortality rate associated with variceal hemorrhage, early
diagnosis of varices is of paramount importance in the
management and in the prevention of liver-related morbidity
and mortality. Child-Pugh classification (CPC) and Model
for End-stage Liver Disease (MELD) are the commonly used

with the increased likelihood of developing complications. As
an example, prevalence of varices in CPC- A, B and C is 42.7%,
70.7% and 75.5% respectively.>® The aim of the current study
is to determine the severity of cirrhosis on the basis of CPC and
its correlation with esophageal varices.

METHODS

From a prospectively collected database, we analyzed the
data of 406 consecutive patients with chronic liver disease
(CLD) of liver unit, Bir Hospital from March to June 2019. The
study participants were recruited for the original study after
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obtaining their informed consent and the study was approved
by the institutional review board and ethics committee.” CLD
was diagnosed on the basis of history, clinical examination,
laboratory parameters, and ultrasound findings. Ultrasound
findings suggestive of CLD/cirrhosis® were noted. Those
included nodular surface or irregular margin of liver with dull
edge, coarse echo texture and increase portal vein diameter
> 12 mm. Patient unwilling to give consent, or with ongoing
comorbid conditions like acute exacerbation of chronic
obstructive pulmonary disease/asthma, myocardial infarction
(within six months) and patients on the ventilator were
excluded. Patients having Hepatocellular carcinoma, portal
vein or splenic vein thrombosis, Severe alcoholic hepatitis,
acute on chronicliver failure, non-cirrhotic portal hypertension,
and CLD of unknown etiology/mixed etiology were excluded.
Patients on beta-blockers, non-steroidal anti-inflammatory
drugs, proton pump inhibitors, and active bleeding were also
excluded.

All the patients underwent upper Gl endoscopy (Fujinon EPX
2500). The presence of esophageal varices (EV) was noted and
graded as small varices (straight, <5 mm) and large EV (tortuous
>5 mm) as per the American Association for the Study of Liver
Disease Guidelines.®

Stratifying liver disease severity

Complete blood count, renal function test, liver function test,
abdominal ultrasonography, prothrombin time, International
Normalized ratio (INR) level data were collected. The severity
of liver disease was assessed by Child-Pugh class.®

Points Assigned

Parameter

1 2 3
Ascites Absent Slight Moderate
Bilirubin <2 mg/dL 2 to 3 mg/dL >3 mg/dL
Albumin >3.5 g/dL 2.8t03.5g/dL <2.8 g/dL
INR <1.7 1.7t02.3 >2.3
Encephalopathy None Grade 1to 2 Grade 3to 4

A total Child-Pugh score of 5 to 6 is considered Child-Pugh class A (well-
compensated disease); 7 to 9 is CPC-B (significant functional compromise);
and 10 to 15 is CPC-C (decompensated disease)

Table I: Child Pugh Classification

Continuous variables were expressed as mean (+SD) and
categorical variables as numbers and percentage. Continuous
variables were compared by using Student T-test or Mann
Whitney as relevant and categorical variables by chi-square
test or Fischer’s exact test as relevant. Pearson’s correlation
coefficient assessed bivariate correlation. Statistical Package
for the Social Sciences (SPSS) version 25 was used for statistical
analysis. Atwo-sided p-value of <0.05 was considered significant.

RESULTS

A total of 406 CLD patients were enrolled for the study. Mean
age was 48 + 11 years with 294 (72.4%) male and 112 (27.6%)
females. Patient demographics are listed in Table Il

. . Patients
Fatlenls With  without
All (n=406) Vp 1ag esophageal
arices Varices
n=366
n=40
Age, years 48.5 +11.1 48.78 £11.17 46.35 £10.37
Sex
Male 294 267 27
(72.4%) (90.8%) (9.2 %)
112 99 13
Female (27.6%) (88.4%) (11.6%)
Clinical findings [n (%)]
Ascites
Nee 68 39 29
(16.7%) (57.4%) (42.6%)
Mild 111 100 11
(27.3%) (90.1%) (9.9%)
227 227 0
gk (55.9%) (100%) (0.0%)
Laboratory findings [mean +SD]
Hemoglobin (gm/dl) 9.62 £1.77 9.62 +1.77 10.5+2.01
Albumin (gm/dl) 2.9 0.6 2.82 £0.55 3.64 £0.54
Platelet (x103/pL) 124 +42 117 35 184 +46
Bilirubin (mg/dl) 4.36 £5.25 4.61 £5.2 4.61 5.2
AST, IU/L 126 £111 123 £97 155 +£195
ALT, IU/L 64 +121 57 £78 125 +302
INR 1.57 £0.43 1.6 £+0.44 1.32 +0.22
Creatinine (mg/dl) 1.05 +0.58 1.06 +0.60 0.9+0.3

Table II: Profile of study population

The etiology of CLD was alcohol-related (ALD) in 339 (83.5%)
patients. Chronic HBV and HCV-related liver disease was found
in 41 (10.1%) & 13 (3.2%) of patients. 8 (2%) patients were
found to be probable NASH related and 5 (1.2%) patients had
Wilson disease. Figure 1.

ALD; alcohol-related liver disease, HBV; chronic hepatitis B related, HCV; chronic hepatitis
C related, NASH; probable non-alcoholic steatohepatitis, WD; Wilson disease

Figure 1: Chronic liver diseases according to etiology

Profile of variceal Assessment

Three hundred sixty-six patients (90.1%) had esophageal
varices and 40 (9.9%) had no varices. Among all patients, 134
(33%) had small and 232 (57.1%) had large esophageal varices.
Figure 2.
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NV; no varices, SEV; small esophageal varices, LEV; large esophageal varices

Figure 2: Assessment of esophageal varices after endoscopy
Liver disease severity assessment

Severity of liver disease was assessed by Child-Pugh
classification. Based on Child-Pugh score, 60 (14.8%) patients
were in CPC-A, 156 (38.4%) in CPC-B and 190 (46.8%) in CPC-C
at presentation. Table Ill. Among patients with CPC-A, 29
(48.3%) had varices. Similarly, 147 (94.2%) and 190 (100%) of
CPC-B & C had varices respectively. Table IV.

CP Score (1/:)
<7 (122%)
9 (3;?4?%)
=10 (4?;%)

Total ( 1%%;)

Table IlI: Severity of liver disease by CP Score

EGD Findings Total
Without varices With varices
CPCA (512%) (482.2%) 60
cPe-B (5.?;%) (9?27%) 156
CRC-C 0 ( 1%)?)?4) 190
Total (9?19247) (93?1;,) 406

Pearson’s Chi-square test p-value of 0.0001 (<0.05) shows that there is association
between these two variables

Table IV: CP class and Upper Gl endoscopy Crosstabulation

Crosstabulation Child Pugh and varices shows that there is
association (p-value of 0.0001 (<0.05) between these two
variables. Multivariate logistic regression analysis confirms
that odds of presence of esophageal varix is 6.1 times higher
for patients with ascites compared to patients without ascites
controlling for other variables and 9.41 time higher for patients

with CPC-B and C compared to the patient’s CPC-A score
controlling for other variables in the model. Table V

Unadjusted (bi-variate) Adjusted (multivariate)

model model
Variable OR SE p-value AOR SE p-value
Age 1.020 0.015 0.190 1.029 0.026 0.302
Sex
Female Reference
Male 1.299 0.358 0.465 Dropped as p-value>0.25

Ascites Categories

None Reference

Mild+Severe 22.105 0.393 <0.0001 6.101 0.650 0.006
CPS Categories

Class A Reference

Class B+C 40.027 0.425 <0.0001 9.408 0.713 0.002
HB 0.711 0.105 0.001 0.890 0.157 0.459
PLT 1.000 0.000 <0.0001 1.000 0.000 <0.0001
AST 0.998 0.001 0.102 Dropped as VIF > 2
ALT 0.998 0.001 0.011 0.998 0.002 0.184
INR 11.377 0.624 <0.0001 0.561 0.984 0.542
Bilirubin 1.297 0.099 0.009 1.022 0.075 0.768
Creatinine 2.269 0.444 0.065 1.760 0.769 0.444

Table V: Bivariate and multivariate logistic regression result

Note: Variables with p-value>0.25 in the unadjusted model as
it can no longer considered clinically significant and variables
with variance inflation factor >2 were dropped from the
adjusted model as it confirms the confounding effect. OR =
Odds ratio, SE=Standard error, AOR=Adjusted odds ratio, VIF =
Variance inflation factor

DISCUSSION

Cirrhosis is a leading cause of mortality and morbidity across
the world. It ranks as 11" leading cause of death and 15%
leading cause of morbidity, that accounts for 2.2% of deaths
and 1.5% of disability-adjusted life years worldwide in 2016.**
Based on data of Global burden of Disease study, the age-
standardized incidence rate of CLD was 20.7 per 100000 in
2015, a 13% increase from 2000. The estimated incidence in
Southeast Asia is 23.6 per 100000.? Historically, Alcohol and
chronic viral infections accounted for major causes of CLD,
however NAFLD is on the rise changing the trend globally.
Globally, 1.5 billion peoples had CLD in 2017, among which the
most common cause was NAFLD (60%), HBV (29%), HCV (9 %)
and ALD (2 %).%2

Multiple recent developments have reshaped the
epidemiology of CLD. Vaccination campaigns, obesity
epidemic, metabolic syndrome, improved HCV treatment are
one of the few examples that could have been the factors. It
should be understood that precise estimate of ALD is difficult
to determine as the diagnosis relies on patient’s self-report of
alcohol intake, unlike condition of viral hepatitis, which can be
determined based on lab testing. In summary, the three most
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common causes of CLD in Nepal can be attributed to alcohol,
chronic viral infection like HBV & HCV and NAFLD-related.

Assessment of severity of liver disease is best done by liver
biopsy. However, in recent era, non-invasive methods are
also proven to be a reliable measure. These includes Liver
Elastography (e.g., Fibroscan), scoring systems like AST/platelet
ratio (APRI), Hepascore model, MELD and CPC are among the
few. In this study we have assessed the severity in terms of
Child-Pugh class. An important parameter of CPC is “Ascites”.
Ascites is also a marker of decompensation and thus reflects
the onset of progression towards end-stage liver disease. In
this study, 16.7% had no ascites, 27.3% had mild (grade-1)
and 55.9% had mod-severe (grade2-3) ascites. Upon Bivariant
analysis, the adjusted model confirms that odds of presence of
esophageal varix is 6.1 times higher for patients with ascites
compared to patients without ascites.

In this study, all 406 patients underwent variceal screening
by upper Gl endoscopy. Among which 90.1% had esophageal
varices. Among patients with varices, 33% had small and 57.1%
had large esophageal varices. Study by Shrestha et al'* reported
varices of 95 %, whereas varices were present in 57.3% and
57.5% in study of Chaudhary et al® and Bhattarai et al'®
respectively. Further subtyping of varices cannot be compared
because of the use of different grading system. Based on CPC
score, 14.8% patients were in class A, 38.4% in class B and
46.8% in class C in this study. Among patients with Child class
A, 48.3% had varices. Similarly, 94.2% and 100% of Child class
B & C had varices respectively. Crosstabulation Child Pugh
class and varices shows that there is an association (p-value
of 0.0001 (<0.05) between these two variables. Multivariant
logistic regression analysis confirms that odds of presence of
esophageal varix is 9.41 times higher for patients with CPC-B
and C compared to the patient with CPC-A. Bhattarai et al'®
study showed a similar result. In their study, CPC- A, B & C had
16.6%, 19.1% and 79.9% varices respectively and this difference
in detection of varices in different CPC grades was statistically
significant (P <0.05). Similar was the findings from the study
by Shrestha et al'* that shows the correlation between higher
grades of varices with higher Child Pugh score (CPC- B and C).

LIMITATIONS

This study is not without limitations. First, CLD was diagnosed
based on clinical, laboratory and radiologic examinations.
Histological diagnosis and severity assessment was not done.
Secondly, since this study was conducted at a single, tertiary
referral center with convenient sampling, thus the result might
not be generalized. Most patients with end stage liver disease
are more likely to get recruited. Thus, there are chances of
selection bias. A community-based study could eliminate this
error but it would be expensive and time consuming. Thirdly,
another parameter "Hepatic encephalopathy (HE)" was taken
into consideration. Patients with mild — moderate HE was
admitted and managed and thereafter endoscopy was done.
However, patients with severe HE whose altered mental status
couldn’t be reverted despite adequate management were
excluded from the study as endoscopic assessment was out
of the question. Finally, apart from esophageal varices, gastric

varices and portal hypertensive gastropathy were not taken
into consideration.

CONCLUSION

In terms of severity of CLD, as measured by Child-Pugh
classification score, higher the Child-Pugh class, greater the
proportion of occurrence of varices is present.
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