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Portal hypertension is a major complication of cirrhosis, as it predisposes patients to
manifestations of hepatic decompensation, including the development of esopha-
geal variceal bleeding, hepatic encephalopathy, and ascites.! Esophageal varices are
present in approximately 50% of patients with cirrhosis. The mortality during a
variceal bleeding event is high, with estimates ranging from 15% to 20%, being
largely dependent upon whether patients have received the standard of care with
endoscopic band ligation, vasoactive drugs, and antibiotics.” The hepatic venous
pressure gradient (HVPG) is considered the gold standard in ascertaining the
presence of portal hypertension (PH). Clinically significant portal hypertension
(CSPH), which is associated with the development of the aforementioned manifes-
tations of decompensation, has been defined as an HVPG greater than or equal to
10 mmHg. After a diagnosis of cirrhosis, current guidelines recommend screening
for esophageal varices with esophagogastroduodenoscopy (EGD). This procedure is
carried out to identify patients who are at risk for variceal hemorrhage and would
benefit from starting prophylactic therapy with beta blockade.** This procedure
carries risks, which include any type of respiratory or cardiac suppression from
anesthesia, infection, bleeding, and perforation. In addition, a significant majority of
patients with varices who are indeed at high risk for bleeding do not have any
symptoms from the varices themselves, making EGD a non-ideal screening test.’
Previous studies suggest that non-invasive blood-based markers are useful to
identify patients with liver damage (fibrosis or cirrhosis) and may identify those
who will develop complications such as liver cancer.® Examples of these markers
include the Fibrosis-4 Index (FIB-4), which is a non-invasive estimate of liver
scarring in HCV and HBV patients; the NAFLD (Non-Alcoholic Fatty Liver
Disease) Fibrosis Score (NFS), which is used to estimate the amount of scarring
in the liver based on several laboratory tests; the BARD score, based upon BMI,
AST/ALT ratio, and the presence or absence of diabetes; and the AST to Platelet
Ratio Index (APRI). We evaluated whether these non-invasive markers and/or any
other clinical parameters may be used to identify patients with liver cirrhosis who
are likely to have large esophageal varices, and therefore would benefit most from
screening EGD.

We retrospectively evaluated a cohort of non-alcoholic fatty liver disease
(NAFLD)/non-alcoholic steatohepatitis (NASH) patients at two tertiary care
Veterans Affairs (VA) Hospitals between January Ist 2017 and February 15th
2021. A total of 1476 patients was initially investigated; however, 1221 patients
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were excluded owing to stage 1 or 2 fibrosis on fibroscan
or liver biopsy. Patients who had advanced liver fibrosis or
cirrhosis on the basis of elastography measurements and/or
liver biopsies were further evaluated. Endoscopic records
for these patients were reviewed for the presence and size
of esophageal wvarices. Variables that were collected
included race, sex, BMI, age, liver enzymes (including
AST/ALT), platelet count, albumin, uric acid levels, and
the presence or absence of comorbidities, including dia-
betes, to calculate the BARD score, FIB-4, APRI, and
NFS. We also evaluated the utility of the BAVENO VI
expanded criteria (patients with liver stiffness <20 kPa and
platelet count >150,000/uL are at low risk of having
varices that require treatment and, therefore, do not require
screening EGD) in this cohort.’

Forty-four patients met the inclusion criterion, which is
defined as stage 3 or 4 fibrosis or cirrhosis on the basis of
elastography and/or liver biopsies. These patients were
divided into two groups. Group A: 26 subjects with small
esophageal varices or no varices (mean age: 59.3 years;
male: 24, female: 2; African American: 2, Asian: 3,
White: 19); group B: 18 subjects with large esophageal
varices (mean age: 65.4 years; male: 16, female: 2;
African American: 1, Asian: 2, White: 15). Patients in
group B had significantly higher non-invasive scores than
those in group A: FIB-4 (1.87 vs 3.28; p<0.001), APRI
(0.39 vs 1.08; p<0.001), NFS (0.58 vs 1.82; p<0.01), and
BARD (2 vs 3; p<0.05). FIB-4 provided the overall highest
AUROC of 0.82 (specificity: 77%; NPV: 74%) for the
presence of large varices. While APRI showed an
AUROC of 0.812 (specificity: 100%; NPV: 70%), NFS
had an AUROC of 0.777 (specificity: 54%; NPV: 88%),
and BARD presented an AUROC of 0.696 (specificity:
65%; NPV: 73%). In addition, BAVENO VI expanded
criteria were able to significantly distinguish between
groups A and B by chi-squared analysis (p=0.0139) and
Fisher's exact test (p=0.0292). We also found significant
differences between groups A and B with regard to the
presence of splenomegaly (p=0.046) and uric acid levels
(p=0.027). Non-invasive tests are increasingly being used to
stratify the risks of patients with chronic liver disease. As
these tests have excellent negative predictive value, they are
generally used to identify those who are unlikely to have
significant or advanced liver disease, and therefore do not
require invasive evaluation such as a liver biopsy. This
study extends their utility and suggests that the FIB-4 and
APRI may be able to accurately identify individuals likely
to have large esophageal varices and who would therefore

benefit most from screening EGD. The extended BAVENO
VI guidelines further recommend that patients with liver
stiffness <15 kPa and platelet count >150,000/uL can safely
avoid endoscopic screening for varices owing to a very low
probability of their having large varices that require
treatment.” Petta et al retrospectively investigated a large
cohort and showed that 58% of EGDs could be spared using
the extended BAVENO VI criteria, while missing only
0.9% of varices that would need treatment.® Our data
build upon this information. Additional parameters that
should be investigated to assess for the presence or absence
of varices include splenomegaly and uric acid levels, as
there was a significant difference between groups A and B
for both of these factors. Findings from a 2021 study sug-
gest that there is a relationship between splenomegaly and
NAFLD/NASH.? Spleen stiffness on elastography is also a
developing non-invasive indicator for the presence or
absence of esophageal varices and should be studied further.
Overall, this VA study is clinically significant because
it may allow providers to better identify individuals with
advanced liver disease who are most at risk for variceal
bleed and who need a screening EGD. Conversely, those
with low non-invasive scores, FIB-4 <1.45 or APRI <0.5,
or who do not meet BAVENO VI criteria, may be able to
avoid unnecessary EGDs. Further prospective studies with
larger cohorts will be needed to validate these findings.

Ethics and Consent

This study was approved by the institutional review board
at the Ralph H Johnson VAMC. Patient consent was not
required to review medical records and this was not com-
pleted owing to the time frame of the study (many years
and some patient deaths unrelated to the study). Patient
consent was obtained for any necessary procedure or inter-
vention that was included in the study. The consent was
obtained at the time the original study was completed.
Patients were deidentified to ensure that no patient infor-
mation was exposed, in compliance with the Declaration
of Helsinki.
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