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ABSTRACT

Background: Liver Cirrhosis is the end-stage for chronic liver disease. Repeated course of endoscopy is
recommended, as this intervention is expensive and often poorly accepted by patients, there is a need for non-invasive
methods to predicts the progression of portal hypertension as well as the presence and size of esophageal varices. This
study was aimed to assess the APRI and Transient Elastography for predicting esophageal variceal bleed in cirrhotic
patients. Objectives of the study were to study Diagnostic accuracy of APRI for Prediction of esophageal variceal
bleed in liver cirrhosis, diagnostic accuracy of Transient Elastography for Prediction of esophageal variceal bleed in
liver cirrhosis, comparison of diagnostic accuracy of APRI and Transient Elastography for Prediction of esophageal
variceal bleed in liver cirrhosis.

Methods: It was a Single centre, observational study in 35 patients of chronic liver disease. Patients were included in
the study after fulfilling inclusion and exclusion criteria. CBC, LFT, KFT, SE, viral marker, USG whole abdomen,
UGIE, Transient Elastography was done. APRI was calculated for every patient.

Results: The APRI and Transient Elastography showed moderate diagnostic accuracy in predicting the presence of
esophageal variceal bleed. Transient Elastography performed better for prediction of esophageal variceal bleed.
Conclusions: The APRI and Transient Elastography showed moderate diagnostic accuracy in predicting the presence
of esophageal variceal bleed. They help in starting prophylactic therapy earlier to prevent the bleeding and other
complications of varices. These non-invasive parameters can also play an effective role in conjunction with
endoscopy in predicting the presence of esophageal varices.
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INTRODUCTION the presence of variceal haemorrhage, ascites,
encephalopathy, hepatorenal syndrome, jaundice or

Liver Cirrhosis is the end-stage for chronic liver disease

hepatocellular carcinoma. The transition from a

and is the leading cause of liver-related death globally.?
Cirrhosis is frequently compensated. The development of
complications of portal hypertension and/or liver
dysfunction is decompensated cirrhosis. It is defined by

compensated to a decompensated stage occurs at a rate of
5 to 7% per year.? Esophageal variceal bleeding is a life-
threatening portal hypertension-related complication in
liver cirrhosis.® Esophageal varices are present at
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diagnosis in approximately 50% of cirrhotic patients and
the rate of development of new varices and increase in
grades of varices is 8% per year.* The mortality is 3.4%
per year in patients with non-bleeding varices. By
comparison, the mortality rises to 57% per year in
patients with variceal bleeding.

About 80% of patients with cirrhosis of liver will
eventually develop varices.® In cirrhotic patients who do
not have esophageal varices at initial endoscopy, new
varices will develop at a rate of approximately 5% per
year. Up to 25% of patients with newly diagnosed varices
will experience variceal bleeding within two years. In
patients with cirrhosis who are being followed
chronically, the development of portal hypertension is
usually revealed by the presence of thrombocytopenia,
the appearance of an enlarged spleen, or the development
of ascites, and/or esophageal varices with or without
bleeding. Thus, early diagnosis of varices and primary
prophylaxis of variceal bleeding in high-risk patients with
liver cirrhosis is important in improving survival.®
Esophagogastroduodenoscopy (EGD) is the gold standard
for diagnosing varices in liver cirrhosis. However,
because of its invasiveness and discomfort, most patients
are reluctant to undergo this procedure. The progression
of fibrosis parallels the increase in portal pressure, as
liver fibrosis contributes to the increased hepatic
resistance.’

Endoscopy is the only means to directly visualize varices
which are a consequence of poral hypertension.® The
predisposing factors of bleeding are large size of the
varices, endoscopic variceal features such as red spots
and stripes, high portal pressure and liver failure. Drugs
capable of causing mucosal erosion, such as salicylates
and NSAIDs can also precipitate bleeding.® Current
practice guidelines recommend endoscopic screening for
the presence of esophageal varices in all patients with
cirrhosis. If varices are not present, screening endoscopy
should be repeated 2-3 years or sooner if there is
evidence of hepatic decompensation.

Paquet classification of grade of varices
Grade I: Varices extending just above the mucosal level.

Grade 11: Varices projecting by one - third of the luminal
diameter that can-not be compressed with air insufflation.

Grade I11: Varices projecting up to 50% of the luminal
diameter and in contact with each other.

During the course of cirrhosis repeated course of
endoscopy is recommended. As this intervention is
expensive and often poorly accepted by patients who may
refuse further follow up, there is a need for non-invasive
methods to predict the progression of portal hypertension
as well as the presence and size of esophageal varices.
Several studies have recently attempted to identify non-
invasive predictors of esophageal varices. They are

platelet count, AST-to-ALT ratio, AST-to-platelet ratio
index (APRI), Platelet count/ spleen diameter ratio, Lok
index, Forn index, Fib-4 and fibro index. Of these
Transient Elastogram, APRI, and Platelet count/spleen
ratio are promising predictors.’® It was suggested that
liver stiffness measured by transient elastography, a novel
non-invasive technology may reflect not only fibrosis and
portal pressure but it may even predict the presence or
absence of large esophageal varices, in patient with
cirrhosis. Liver stiffness values significantly correlates
with the grade of esophageal varices. The liver stiffness
value of 19.2 kPa was highly predictive for the presence
of esophageal varices. This study was aimed to assess the
APRI and Transient Elastography for predicting
esophageal varices in cirrhotic patients

APRI was calculated by the following formula:

AST (IU/L)/AST (Upper Limit of Normal) (IU/L)
APRI = x 100
Platelets (109/L)

The aims and objectives of the present study was to do
prediction of esophageal variceal bleed in liver cirrhosis
by APRI, prediction of esophageal variceal bleed in liver
cirrhosis by Transient Elastography and Comparison of
APRI and Transient Elastography for Prediction of
esophageal variceal bleed in liver cirrhosis.

METHODS

It was a Single centre, Observational study carried out in
KPS Post Graduate institute of Medicine, G.S.V.M.
Medical College, Kanpur from January 2021 to October
2022. 35 patients of chronic liver disease were included
in the study after fulfilling inclusion and exclusion
criteria. CBC, LFT, KFT, SE, viral marker, USG whole
abdomen, UGIE, Transient Elastography was done for all
patients.

Inclusion criteria includes patients willing to give written
signed informed consent to participate in the study, >18
to <65 years of age, of either sex (Male/Female),
alcoholics, HBV+, HCV+, cirrhotic patients undergoing
screening endoscopy at the time of cirrhosis diagnosis,
patients with a known diagnosis of liver cirrhosis but who
had never under gone screening endoscopy for
esophageal varices (EV).

Exclusion criteria includes patients with active bleeding,
previous endoscopic sclerosis for band ligation of EV,
previous surgery of portal hypertension or trans — jugular
intrahepatic porto-systemic stent shunt, patients not
willing to give consent, pregnancy and psychiatric illness.

Statistical analysis
Statistical analysis of the obtained data was performed

using Jamovi (v2.3.18) software. P value <0.05 was taken
as statistically significant.
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RESULTS

Incidence of cirrhosis was maximum in the age group 31-
50 years (51%). Over all mean age was 44.54+11.27.
Youngest patient in our study was 24 years old and oldest
was 65 years. In our study 9 were in the age group 31-40
years and also 9 were in the age group 41-50 years (Table
2).

Our study population consisted of 35 patients of whom
23 were male and 12 were female. Males constituted
65.7% of the study population (Table 3). Among 35
patients studied cause of cirrhosis was found to be
alcoholism in 52% followed by HBV+ in 23%,
Cryptogenic in 14% and HCV+ in 11% (Figure 1).

Among 35 patients studied 85.7% patients were found to
have varices. Based on endoscopic grading, the grading
of the varices in the study population was done. Incidence
of grade Il and grade 11l predominated and were 28% and
40% respectively, however the incidence of grade |
varices accounting for 17% and varices were absent in
15% of cases.

On correlation of the age of the patients with the grade of
varices it did not show any statistical significance by
according to a P=0.619. On correlation of grade of
varices with gender, there was no statistical significance
associated with gender P=0.366. In our study the area
under the ROC curve (AUROC) for APRI for prediction
of esophageal variceal bleed is 0.753 (Figure 2).

In our study the area under the ROC curve (AUROC) for
Transient Elastography for prediction of esophageal
variceal bleed is 0.882 (Figure 3).

At a cut off of APRI 1.95, it predicts variceal bleed with a
sensitivity of 81.3% and specificity of 63.2%. At a cut off
of Transient Elastography 49.00 it predicts variceal bleed
with a sensitivity of 87.5% and a specificity of 78.9%.
(Table 1 and Figure 4).
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Figure 1: Distribution of cases according to etiology of
liver cirrhosis (n = 35).
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Figure 2: ROC curve analysis showing diagnostic
performance of APRI score in predicting variceal
bleed present vs variceal bleed absent (n = 35).
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Figure 3: ROC curve analysis showing diagnostic
performance of transient elastography in predicting
variceal bleed present vs variceal bleed absent (n=35).
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Figure 4: ROC curve analysis comparing diagnostic
performance of apri and Transient Elastography in
predicting variceal bleed present vs variceal bleed
absent (n=35).
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Table 1: Comparison of the diagnostic performance of various predictors in predicting variceal bleed present vs
variceal bleed absent.

‘ Predictor AUROC P value Sn Sp PPV NPV
APRI - 0.753 1 0.011 - 81.3% ' 63.2% ' 65.0% - 80.0%
Transient elastography 0.882 <0.001 87.5% 78.9% 771.7% 88.2%

Table 2: Distribution of cases according to age of the
patient (n=35).

I Age of the patient Number of cases |

30 years or below 6 (17.14%)

31 —40 years 9 (25.71%)

41 — 50 years 9 (25.71%)

51 — 65 years 11 (31.42%)
Mean age of the patient in .
years (SD) 44.54 (11.27%)

Table 3: Distribution of cases according to sex of the
patient (n=35).

I Sex of the patient Number of cases |

Male 23 (65.71%)
Female 12 (34.28%)
DISCUSSION

In 2007, the American Association for the Study of Liver
Diseases stated that screening esophago-
gastroduodenoscopy (EGD) for the diagnosis of
esophageal and gastric varices is recommended when the
diagnosis of cirrhosis of liver is made according to the
AASLD guidelines.

Therefore, there is a particular need for a non-invasive
predictor for the presence of EVs to ease the medical and
economic burden of the disease. Previous studies have
documented good predictive value of various non-
endoscopic methods for the presence or absence of
varices. In our study we used only simple, commonly
available, reproducible parameters.

Our study sample consisted of 35 patients of whom 23
were male and 12 were female. Males constituted about
65.7% of the study population. Incidence of cirrhosis was
maximum in the age group 31-50 years (51%). Over all
mean age was 43.78+11.78. However mean age was 51
(range 20-80) in study by Baig et al, mean age was 42
(range 17-73) in a study by Cherian et al and in study by
Sarangapani’s et al median age was 45 (range 18-74).1!

Youngest patient in our study was 24 years old and oldest
was 65 years. In our study 9 were in the age group 31-40
years and also 9 were in the age group 41-50 years. Males
predominated in each of the age group studied. Among
35 patients studied cause of cirrhosis was found to be

alcoholism in 52% followed by HBV+ in 23%,
Cryptogenic in 14% and HCV+ in 11%. Among 35
patients studied 85.7% patients were found to have
varices. Based on endoscopic grading, the grading of the
varices in the study population was done. Incidence of
grade Il and grade Ill predominated and were 28% and
40% respectively, however the incidence of grade I
varices accounting for 17% and varices were absent in
15% of cases.

On correlation of the age of the patients with the grade of
varices it did not show any statistical significance by
according to a P=0.619. On correlation of grade of
varices with gender, there was no statistical significance
associated with gender P=0.366. In our study Cut off
value for APRI as a predictor of EV bleed is >1.95
whereas in Deng et al, Hassan et al. and Morishita et al it
was >0.85, >1.22 and >1.62 respectively.’** In our
study, when a cut off 1.95 was used it was found
moderate sensitivity 81.3%, a specificity 63.2%, PPV
65%, and NPV 80%.

Castera proposed the cutoff of 1.3 for APRI as a predictor
of EV, where they found sensitivity 68%, specificity
64%, PPV 51%, NPP 78%, which is dissimilar from our
study.'> That study was only on hepatitis C positive
patient and Child A grade were included. In our study all
etiologies and all grade including compensated and
decompensated cirrhosis were included.

Tafarel studied at a higher cut of point (1.64) and found it
is significant. Here in this study higher cutoff value also
tested, though good specificity and positive predictive
value were found, sensitivity and NPV were
disappointing.*®* Wang proposed lower cut of value 0.77
as the optimal one to predict EVs with a better sensitivity
71% & NPV 79%, but in our study in lower value,
specificity & NPV were disappointing.t’

In current study the diagnostic performance of Transient
elastography (TE) was tested, as a noninvasive tool for
prediction of EV. In our study, when a cut off 49 was
used it was found moderate sensitivity 87.5%, a
specificity 78.9%, PPV 77.7%, and NPV 88.2% were
observed indicating moderately high level of
significance. Hassan showed that TE could diagnose the
EV at a cutoff value of 18.2 Kpa. Its sensitivity 80%,
specificity 72%, PPV 84%, and NPV 67%.19. Liu
showed cutoff value at 18 with 91% sensitivity and 63%
specificity.
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Kitson showed the lower cutoff value of 25Kpa to predict
EVs with a sensitivity 71.9%, specificity 58.1%, PPV
88%, NPV 88%. Qu show a meta-analysis with a good
sensitivity 84%, specificity 68%, positive likelihood ratio
2.58, and negative likelihood ratio 0.24, which is also
comparable to our study.'®

In our study Cut off value for Transient Elastography as a
predictor of EV bleed is 49 Kpa whereas in Debashis
Kumar Sarkar et al, Hassan et al. and Kitson it was 18
Kpa, 18.2 Kpa and 25 Kpa respectively.?*318 In our
study, when a cut off 49 was used it was found moderate
sensitivity 87.5%, a specificity 78.9%, PPV 77.7%, and
NPV 88.2%.

Limitation

The study was single centered with small study
population. Further multicentric study with large sample
size with prospective cohort studies are needed to
validate its efficacy.

CONCLUSION

The APRI and Transient Elastography shows moderate
diagnostic accuracy in predicting the presence of
esophageal varices; Thus these parameters mentioned
above play effective role in predicting esophageal
variceal bleed non-invasively and would help in starting
prophylactic therapy earlier to prevent the bleeding and
other complications of varices. Although endoscopy
remains the primary modality for diagnosis of esophageal
varices.
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