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ABSTRACT

Introduction: Endoscopy for the screening of esophageal varices (EVS) is costly and cannot be
performed in remote areas with limited resources. Recently, certain non-invasive cost effective
models have been proposed for the prediction of EVs but have failed recommendation on a larger
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scale. EVendo score is a recently developed bedside score for the detection of EVs. Therefore, our
aim was to determine the utility of EVendo score as a screening tool for the detection of high risk
esophageal varices in Pakistani population.

Methods: It was a cross sectional study which was conducted in the department of
Hepatogastroenterology from January 2021-June 2022.All the patients of either gender aged
greater than 18 years with newly diagnosed cirrhosis were included in the study while those
patients with prior history of esophageal varices and variceal bleeding as well as those with acute
liver failure, renal impairment, non-cirrhotic portal hypertension and those on anticoagulants were
excluded from the study. Area under the receiver operating curve (AUROC) was obtained for
EVendo score, Aspartate Transaminase to platelet ratio(APRI) and Platelet count to Splenic
Diameter and diagnostic accuracy was obtained for these scores in predicting EVs and also in
identifying HRVs.

Results: A total of 272 patients were enrolled in the study. Among them, 167(61.4%) were males.
Most common cause of chronic liver disease was viral hepatitis.On screening endoscopy, EVs
were noted in 118(43.4%) patients while high risk EVs (HRV) were noted in 47(17.3%) patients
respectively. AUROC was obtained for EVendo score, APRI and Platelet count to Splenic Diameter
in predicting EVs and also for identifying HRVs and it was 0.93 (p-value <0.001), 0.821(<0.001)
and 0.842(p<0.001) respectively for the prediction of EVs with diagnostic accuracy of 86.76% and
0.852 (p-value <0.001), 0.835(<0.001) and 0.814(p<0.001) respectively for identifying HRVs with a
diagnostic accuracy of 84.19%.

Conclusion: The performance of EVendo score was reliable and better than the other non-
invasive scores in predicting EVs in our population with an excellent sensitivity and diagnostic
accuracy in predicting the EVs and also in identifying HRVs. However, studies comprising larger

sample sizes are required in this regard.

Keywords: EVendo; esophageal varices; high risk varices.

1. INTRODUCTION

Esophageal varices (EVs) is potentially one of
the fatal manifestations of cirrhosis with a
prevalence of EV in cirrhosis ranging between
60% and 80% throughout life along with
increased risk of mortality with variceal bleeding
[1,2]. Due to increased tendency of re-bleeding in
patients with prior history of variceal bleed, the
prediction of the presence of esophageal varices
(EVs) and its prevention are the major concerns
in patients with Liver Cirrhosis [3].

The prevalence of EVs in cirrhotic patients is
approximately 15% to 25%. Most of the patients
go through screening endoscopy either don't
have varices or have varices that are of low risk
and don’t need any medical intervention [4].
These patients don’t directly get benefited from
upper Gl endoscopy (EGD). Instead, they are
exposed to higher risks of anesthetic and
procedure-related complications, delayed drug
clearance, coagulopathy, and many more factors
as compared to the rest of the population [5].
Therefore, in order to reduce the burden of
unnecessary endoscopies, identification of the
population requiring variceal screening such as
those with high risk EVs is essential.

In the recent times, multiple non-invasive models
have been proposed for the probability of the

presence of esophageal varices [2,6,7]. One
such score is the platelet count/spleen diameter
ratio, which has a high negative predictive value
for the presence of EVs [8]. Another is the
Baveno VI criteria, which involves hepatic
transient elastography [6,7]. Another one is
Glasgow Blatchford score (GBS) with an
effective role in recognizing critically ill patients
who ultimately get benefit from therapeutic
endoscopic interventions [9]. Liaoning Score has
also shown its utility as a non-invasive predictor
of esophageal varices in the local population
[10].

Despite their accuracy, these models haven'’t
been in practice in many setups because the
information needed in them and the variables
used in them, are not widely available. Secondly,
several centers do not include spleen diameter in
radiological reports, especially if there is no proof
of enlarged spleen. Though elastography being
more common, it is still not commonly available
for several patients.

Thus, a more sensible, reliable and easily
available scoring model was required to
identify high risk EVs and to make it beneficial
for those who can get advantage from
EV screening and would be more useful
clinically.
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Dong T et al. [11] proposed a non-invasive score
named EVendo score for the prediction of
esophageal varices requiring treatment in an
American population. At a cutoff of below 3.9, it
had a high sensitivity of 95% and 94.6% in ruling
out esophageal varices and those varices not
requiring treatment respectively. It also revealed
a high negative predictive value of 96% in ruling
out varices that required treatment. Similarly,
Alswat K et al. [12] validated EVendo score in an
arab population and proposed a higher cutoff of
< 4.5 in ruling out the patients with varices
requiring treatment with a sensitivity of
83%.However, it lacked specificity.

The rationale of this study was that endoscopy
services are unavailable in remote areas of
Pakistan and urgent referral can be made to the
tertiary care centers where timely performed
intervention can decrease the risk of variceal
bleeding. Secondly, this model can effectively
avoid the unnecessary endoscopies thus
avoiding the risks related to procedure and costs
of inessential EGDs.

1.1 Aims

Therefore, our aim was to determine the
diagnostic utility of EVendo score in predicting
the presence of esophageal varices and
secondly to predict the presence of high risk
esophageal varices in Pakistani population

1.2 Operational Definition
1.2.1 Esophageal Varices [13]

The diagnosis of esophageal varices on
endoscopy was documented as the presence of
abnormally enlarged, tortuous or coiled shaped
dilated veins within the linings of esophagus.

1.2.2 High risk esophageal varices (HRVSs):
Varices with a tendency to bleed [14]

Grade 2 — Beading appearance of esophageal
varices on endoscopy

Grade 3 - large, tortuous with a tumefactive
appearance of varices on endoscopy running in
an oblique course

1.2.3 Cirrhosis of liver [15]

Presence of three or more of the following were
considered as cirrhosis of liver

e Altered echo texture of liver
e lrregular liver margins
e Spleen size more than 12cm

e Portal vein diameter greater than 12mm
e Presence of free fluid in abdominal cavity

2. MATERIALS AND METHODS
2.1 Study Design

Cross sectional study.

2.2 Setting

All patients who presented to the outpatient
department (OPD) of Hepatogastroenterology
(GI-OPD), SIUT, Karachi, newly diagnosed with
liver cirrhosis (as per operational definition) on
percutaneous ultrasound abdomen, from January
2021-June 2022 were enrolled in this study.
While, the excluded patients included those with
prior history of endoscopy for EV screening,
surveillance, or treatment; or a prior endoscopy
that incidentally revealed EV; non-cirrhotic
etiologies for portal hypertension; cirrhotic
patients under the age of 18 years, patients with
renal disease or those with hemoglobinopathies,
the patients on anticoagulants that would affect
international normalized ratio (INR), the patients
with an episode of acute liver injury within 6
months before their screening EGD , those with
history of acute variceal bleed and lastly those
refusing to give consent.

2.3 Sample Size

A sample size of 234 was given by the
institutional statistician with expertise in medical
researches.

2.4 Sample Technique

Non probability consecutive sampling.

2.5 Data Collection Procedure

After taking the informed consent, the patients
fulfilling the inclusion criteria were enrolled in the
study. Blood sample was drawn for the platelet
count, serum albumin, international normalized
ratio (INR) and total bilirubin to calculate CTP
score. To document the etiology of cirrhosis,
blood sample for Hepatitis B surface antigen
(HbsAg) and Anti Hepatitis C antibody were
requested. History was taken regarding the
alcohol intake, diabetes, hypertension and other
comorbidities. All the patients then underwent
abdominal ultrasound for measurement of
ascites and other finding of liver cirrhosis.
It was performed by a consultant radiologist;
using US machine (TOSHIBA-apleo 50 Model
MCM17545TS). Esophagogastroduodenoscopy
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(EGD) was performed by a gastroenterologist
with atleast 5 years experience in perfoming
endoscopic interventions to document the
presence or absence of EVs along with the
presence or absence of high risk EVs. All tests
were done free of cost as per institutional policy.
Exclusion criteria was followed strictly to avoid
confounding variables.

2.6 Data Analysis Procedures

The data was entered and analyzed using SPSS
version  22.0.Continuous  variables  were
expressed as mean +S.D. while categorical
variables were expressed as frequencies and
percentages. Continuous variables  were
analyzed using the student t-test while
categorical variables were analyzed using the
Chi square test. EVendo score was calculated
using the formula:

EVendo Scoring [11]: EVendo scoring will be
calculated according to the following formula

A= (85 x INR) + (AST, U/L / 35)

B = (Platelet count, x 103/uL / 150) + (BUN,
mg/dL / 20) + (Hemoglobin, g/dL / 15)

EVendo Score =
present)

(A / B) + 1 (if ascites

APRI score was calculated using the formula:

APRI score:

[(AST/ULN)/Platelet
countx10°/L] x100

Platelet count to splenic diameter was calculated
using the formula:

PCSD: = Platelet Count(10%L)/Splenic
Diameter (mm) [13,16]
Area under the receiver operating curve

(AUROC) was obtained for EVendo score, APRI
score and Platelet count to splenic diameter for
the prediction of not only the presence or
absence of EVs but also the high risk EVs. At an
optimal cutoff, sensitivity, specificity, positive
predictive value, negative predictive value and
diagnostic accuracy was obtained for the
EVendo score for the presence of EVs and also
for the prediction of high risk EVs.

3. RESULTS

A total of 272 patients were enrolled in the study.
Among them,167(61.4%) were males and

105(38.5%) were females. Most common cause
of chronic liver disease was hepatitis C which
was observed in 147(54%) patients followed by
hepatitis B in 98(36%), non-alcoholic fatty liver
disease in 16(6%) and autoimmune hepatitis in
11(4%) patients respectively. Most of the patients
belong to Child Pugh class (CTP) A i.e.
180(66.2%) out of 272 patients while 74(27.2%)
patients had CTP class B and 18(6.6%) patients
had CTP class C respectively at the time of
presentation. Ascites was observed in 32(11.7%)
of the patients. On screening endoscopy, EVs
were noted in 118(43.4%) patients while high risk
EVs (HRV) were noted in 47(17.3%) patients
respectively. Fundal varices were noted in

21(7.7%) patients. Mean Hemoglobin was
10.8+2.1  (g/L), International normalized
ratio(INR) of 1.22+0.19, platelet count of
74.8+40.3(x103/uL / 150), aspartate

transaminase (AST) of 59.2+52(U/L) and blood
urea  nitrogen(BUN)  of  16.3+10.8(mg/dl)
respectively. Mean EVendo score was of
18.5+7.2. (Table 1)

Area under the receiver operating curve was
obtained for EVendo score in predicting EVs and
it was 0.93 (p-value <0.001).(Fig. 1) At a cut off
of >7.3, it had a sensitivity of 94.92%,specificity
of  80.52%,positive  predictive  value  of
78.87%,negative predictive value of 95.38% and
diagnostic accuracy of 86.76% in predicting
EVs.(Table 2)

Area under the receiver operating curve was also
obtained for EVendo score in predicting HRVs
and it was 0.852 (p-value<0.001). (Fig. 2) At a
cutoff of >8,it had a sensitivity of
87.23%,specificity of 83.56%,positive predictive
value of 53.46%,negative predictive value of
96.91% and diagnostic accuracy  of
84.19%.(Table 2)

4. DISCUSSION

Previously, studies have shown that most newly
diagnosed  cirrhotic  patients  undergoing
endoscopy haven no evidence of EVs on index
endoscopy [16,17]. Previously, a large meta-
analysis comprising of over 30 studies showed
that the prevalence of EVs ranged from 15-72%
and that of HRVs was around 6-26% [18]. Our
data also depicted similar results as only 43% of
the patients were found to have EVs on
screening endoscopy and only 17.3% patients
had HRVs. Therefore, this urges the need for
non-invasive cost-effective assessment tools for
the detection of esophageal varices and
prediction of HRVs.
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Table 1. Baseline characteristics of the population included in the study (n-272)

Study population n(%)
Mean age(years+S.D) 43.56+12.42
Gender Male 167(61.4)
Female 105(38.6)
Etiology of Chronic liver disease Hepatitis C 147(54)
Hepatitis B 98(36)
NAFLD* 16(6)
AlH** 11(4)
Hemoglobin(g/dL) 10.8+2.1
Total Leucocyte Count(x10°/L) 45+2.4
Platelet Count(x10%/L) 74.8+40.2
Total Bilirubin(mg/dl) 1.3+0.75
Alkaline Phosphatase(IU/L) 190+187
Aspartate Transaminase(AST)(IU/L) 59152
Alanine Transaminase(ALT)(IU/L) 45+34
Gamma Glutamyl Transpeptidase(GGT)(IU/L) 74159
Blood urea Nitrogen(BUN)(mg/dl) 16.3+10.8
Serum Albumin(g/dl) 3.38+0.63
Child Turcotte Pugh Score A 180(66.2)
B 74(27.2)
C 18(6.6)
Esophageal varices Present 118(43.4)
Absent 154(56.6)
High Risk EVs Present 47(17.3)
Absent 225(82.7)
EVendo Score 18.5+7.2

Sensitivity

*NAFLD-Non Alcoholic Fatty liver Disease, **AlH-Autoimmune Hepatitis
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Fig. 1A: Area under the receiver operating curve for EVendo score, APRI and (Fig. 1B) Platelet
count to splenic diameter for the prediction of esophageal varices is 0.93 (p-value <0.001),
0.821(<0.001) and 0.842(p<0.001) respectively
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Fig. 2A. Area under the receiver operating curve for EVendo score, APRI and (Fig. 2B) Platelet
count to splenic diameter for identifying the high risk esophageal varices is 0.852 (p-value
<0.001), 0.835(<0.001) and 0.814(p<0.001) respectively

Table 2. Performance of EVendo score in predicting the presence of Esophageal Varices (EVSs)
and also in identifying high risk EVs (HRVSs)

EVendo score Sensitivity Specificity Positive Negative Diagnhostic
predictive value predictive value accuracy

For Presence if EVs 94.92% 80.52% 78.87% 95.38% 86.76%

Cut off >7.3

For identifying HRVs 87.23% 83.56% 53.46% 96.91% 84.19%

Cutoff >8

Dong et al. [11] proposed and validated EVendo
score in American population as a non-invasive
assessment tool for the detection of EVs and
also for the prediction of HRVs. It was based on
the variables; platelet count, ascites, international
normalized ratio (INR), Aspartate Transaminase
(AST), hemoglobin and Blood Urea Nitrogen
(BUN). Low platelet count and ascites reflects
the presence of portal hypertension and
increased INR and AST are associated with

advanced liver fibrosis [19-21]. Similarly, low
hemoglobin levels might be due to portal
hypertensive gastropathy in cirrhotic patients
while decreased BUN reflects decreased urea
synthesis due to impaired liver function. In the
study done by Dong and his colleagues [11],
EVendo score <3.90 was effective in ruling out
EVs and HRVs with a sensitivity of approximately
92.3% and 100% respectively and specificity of
around 66% for ruling out EVs and 49% for
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HRVs respectively. Our study was comparable to
the study done by Dong et al. [11] as the
prevalence of EVs was less than 50% in both the
population. We took a higher cutoff of >7.3 in our
population using the AUROC and it had an
excellent sensitivity of 94.92% and negative
predictive value of 95.38% along with good
diagnostic accuracy of 86.76% in predicting EVs.

While predicting HRVs, a slightly higher cutoff of
>8 was taken using the AUROC which showed
an excellent sensitivity of 87.23%,specificity of
83.56%, negative predictive value of 96.91% and
diagnostic accuracy of 84.19%.

While comparing this score with other coexisting
non-invasive assessment tools such as APRI
and Platelet count to splenic diameter, the
diagnostic accuracy was highest for EVENDO
score both for the prediction of the presence of
EVs and also for the HRVSs.

There were certain limitations to our study. At
first, it was a single centered study. Secondly,
the small sample size of the study was another
weakness as the studies with large sample sizes
are needed to be performed to make this score
generally applicable.

There were few strengths that can be attributed
to this study. First of all, it was a prospective
study. Secondly, it was a pioneer study regarding
the utility of EVendo score in South-east Asian
population. One of the strengths of this study
also was the comparison of this score with other
coexisting non-invasive assessment tools in
predicting the presence of EVs and also HRVs.

5. CONCLUSION

The performance of EVendo score was reliable
and better than the other non-invasive scores in
predicting EVs in our population with an excellent
sensitivity and diagnostic accuracy in predicting
the EVs and also in identifying HRVs. However,
studies comprising larger sample sizes are
required in this regard.
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