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Abstract

Background: Esophageal varices is one of the major com-
plications of portal hypertension, occur in approximately
30%-70% of cirrhotic patients. As portal hypertension is a
consequence of liver fibrosis, serum fibrosis biomarkers could
serve as non invasive predictors for esophageal varices and
their grades.

Aim of Study: Determine the frequency and grading of
esophageal varices in a group of cirrhotic patients with no
history of upper gastrointestinal bleeding, and also evaluate
and compare the predictive value of APRI, AAR, FIB-4, FI,
and king scores in predicting the presence of varices and their
grade.

Patients and Methods: One hundred and one cirrhotic
patients were included in the study. The diagnosis of liver
cirrhosis was based on clinical, laboratory and ultrasonographic
data. An upper GIT endoscopic examination was performed
for all patients for the diagnosis of presence or absence of
esophageal varices. Serum fibrosis biomarkers were calculated
from data available on the first day hospital admission and
used as prognostic indicators for presence and grade of
esophageal varices.

Results: Patients with esophageal varices had significantly
lower mean values of platelet counts and albumin levels than
those without esophageal varices (p=0.015, p=0.045; respec-
tively). Also there was a significant difference between patients
with and without esophageal varices as regard FI score (p=
0.016). Patients with medium to large esophageal varices had
significantly lower mean values of platelet counts than those
with no to mild esophageal varices. Also there was a significant
difference between patients with medium to large esophageal
varices and those with no to mild esophageal varices as regard
FI, FI B-4 and King scores (»p=0.003, p=0.001, p=0.017;
respectively). The FI score was accurate in predicting presence
of esophageal varices in cirrhotic patients. Using 3.52 cut-
off value, a prediction of presence or absence of EV could be
made in 62.4% of cirrhotic patients. FIB-4 (cut off value
3.64), FI (cut off value 3.65) and King (cut off value 26.65)
scores may perform better in prediction of high grade esopha-
geal varices than in prediction of presence of esophageal
varices.
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Conclusion: Fibrosis index prediction score at cut off
value 3.52 is a moderately sensitive noninvasive tool that can
predict the presence of esophageal varices in cirrhotic patients
with acceptable accuracy. Thus can reduce the burden and
make screening for esophageal varices less stressful for the
patients. The combination of FI score (cut off value 3.64),
FIB-4 score (cut off value 3.65) and King's score (cut off
value 26.65) could be used as an initial screening tests to
detect patients with high risk EV for whom endoscopy may
be more beneficial. Hence the benefit of doing upper endoscopy
overweight the burden of this maneuver.

Key Words: Esophageal varices — Serum fibrosis biomarkers
— Liver cirrhosis.

Introduction

LIVER cirrhosis is one of the most common causes
of death in the world [1]. Two thirds of all cirrhotic
patients develop Esophageal Varices (EV) during
their lifetime which is the most frequent cause of
severe upper gastrointestinal bleeding [2]. The
prognosis gradually worsen with increasing stage
of liver cirrhosis [3].

The severity of liver disease as assessed by the
Child-Pugh classification significantly affects
survival time. The mortality rate for the first episode
of bleeding varies from 15% to 80% and is higher
with Child's class B and C (60% to 80%) than with
class A (15%) [4].

Upper gastrointestinal endoscopy is the golden
diagnostic test of varices in liver cirrhosis, but
because of its invasiveness and discomfort, most
of patients are reluctant to undergo this procedure
[3] . Recently, numerous non invasive markers for
the diagnosis of varices have been explored in
patients with liver cirrhosis [5].

Non invasive markers for prediction of varices
are primarily derived from non invasive assessment
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of liver fibrosis, like APRI score, which was first
developed by Wai and colleagues in 2003 to identify
the presence of significant fibrosis and liver cir-
rhosis in patients with chronic hepatitis C [6].
Similarly, AAR, FIB-4, Fl, and King scores were
originally used for the assessment of liver fibrosis
and its severity in patients with hepatitisC [7].

Aim of the work:

To determine the frequency of esophageal varic-
esin agroup of cirrhotic patients with no history
of upper gastrointestinal bleeding, and also evaluate
and compare role of APRI, AAR, FIB-4, FI, and
King scores in predicting the presence of varices
and their grade.

Patients and M ethods

Patients:

This study was a prospective study conducted
at the Department of Tropical Medicine and Gas-
troenterology, Sohag University Hospital from
October 2016 to September 2017. The study pro-
tocol was approved by Sohage Faculty of Medicine
Ethical Committee. One hundred and one cirrhatic
patients were included in the study. The diagnosis
of liver cirrhosis was based on clinical, |aboratory
and ultrasonographic data. An upper Gastrointes-
tinal Endoscopic examination was performed for
all patients for the diagnosis of presence or absence
of esophageal varices and their grade. A written
informed consent was obtained from all participants
before inclusion in the study.

Exclusion criteria:

1- Patients with previous diagnosis of esophageal
varices who underwent band ligation or sclero-
therapy.

2- Patients who underwent splenectomy.

3- Patients with previous diagnosis of bleeding
peptic ulcer.

4- Patients who refused upper gastrointestinal
endoscopic examination.

5- The patients with missing relevant laboratory
data.

6- Patients with portal vein thrombosis.

Methods:

Routine laboratory investigations: A venous
blood sample of 10ml was obtained from each
patient, EDTA samples were subjected to complete
blood count on cell Dyne-2700 fully automated
cell counter. The Na-citrated samples were used

for determination of PT and concentration on
SYSMEX fully automated system. Renal function
tests and liver function tests were performed by
Beckman SYNCHRON CX9 fully automated
chemical auto analyzer.

Esophagogastroduodenoscopy: Complete en-
doscopic examination using a video endoscope
(videoscope Olympus GIF-XQ 260) was done for
all the patients. Informed written consent was pre-
taken from every patient. Endoscopic examination
was performed without knowledge of the patient's
blood samples data. All patients were examined
by a single endoscopist and the grade of EV was
classified into FO, F1, F2, F3 according to Japanese
classification [8] . Based on the endoscopic results
patients were grouped as having no to small (FO,
F1) and medium to large (F2, F3) EV.

Predictive scores: Liver prognostic indicators
were calculated from data available on the first
day of hospital admission.

* Model for End-stage Liver Disease (MELD) score
[9.

* The APRI score was calculated using Wai's for-
mula [6]

(AST/upper limit of normal)
X 100

Platelet count (expressed as platelets X 10 °/L)

* The FIB-4 score was calculated using Sterling's
formula [10] as:
Age (y) X AST (1U/l)
XV ALT (1U/l)
Platelet count (X 10 %/liter)

* AAR was calculated as: (AST/ALT) [11].

* Fibrosis Index (FI) was calculated as: (8-0.01 X
PLT-ALB) [12].

* King score was calculated as: (Age X AST X
INR/PLT) [7].

Satistical analysis:

Datawere analyzed using SPSS Version 16.
Quantitative data were represented as mean *
standard deviation and qualitative data were pre-
sented as number and percentage. Data were ana-
lyzed using student t-test to compare means of two
groups. When the data were not normally distrib-
uted Mann-Whitney test was used to compare two
groups. Graphs were produced by using Excel. p-
value was considered significant if it was less than
0.05. Receiver Operating Characteristics (ROC)
curve: Was used to detect sensitivity, specificity,
cut-off point, PPV and NPV.
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Results

Among 101 cirrhotic patients, 63 of them were
males and 38 were females. The mean age of all
patients was 53.6% 11 years. The patients' demo-
graphic and ultrasonographic findings are summa-
rized in (Table 1). Sixty five (64%) of the studied
patients had esophageal varices Fig. (1). Most of
them had small EV Fig. (2).

Patient without Patient with
esophageal varices esophageal varices
36% 64%

Fig. (1): Presence of esophageal varices among the studied

patients.
Large EV
Medium EV 8% Small EV
29% 63%

Fig. (2): Distribution of EV grades among studied patients.

Patients with EV had significantly lower mean
values of albumin (2.95+0.75 versus 3.2940.9) and
platelet (115£69.52 versus 145+57.39) than those
without EV (p=0.045, p=0.015; respectively). Re-
garding fibrosis biomarkers FI score superior to
the other scores in predilection of EV. There was
a significant difference in mean value of FI score
between patients with esophageal varices (3.86 +
1.16 cut-off value) and those without (3.33+0.9
cut-off value) (p=0.018).

Hemoglobin level, serum bilirubin level, inter-
national normalization ratio, FIB-4 score, King
score, MELD score, APRI score and AAR didn't
show significant difference between patients with
EV and patients without EV (Table 2).

In patients with EV:

Patients with medium to large EV had signifi-
cantly lower mean values of platelet than those
with no to mild EV (p=0.001). There was a signif-
icant difference between those with no to mild EV
and others with medium to large EV regarding
Fibrosis Index, FIB-4 and King scores (p=0.003,
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p=0.002, p=0.017; respectively). FI score cut-off
value 24.14£0.9, FIB-4 score cut-off value 27.78+
5.4 and King score cut-off value 255.24£39.64
were significantly associated with the presence of
high grade EV (Table 2).

ROC curve analysis of different scores in pre-
diction of presence and grade of EV in cirrhotic
patients Figs. (2,3): As regard prediction of pre-
sence of EV: FI score had AUC=0.65 with 63%
sensitivity, 62% specificity and 62.4% accuracy
(Table 3). As regard prediction of grade of EV:
FIB-4 score had the largest AUC (AUC=0.70),
followed by FI score (AUC=0.69), KING score
(AUC=0.65), AUC of FIB-4 score was significantly
different from other scores in predicting the pres-
ence of EV (p=0.001) (Table 4).

ROC Curve
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Fig. (3): Performance of Receiver Operating Curve (ROC) of

FI score in prediction of presence of EV in cirrhotic
patients.
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Fig. (4): Comparison of Receiver Operating Curves (ROC)
of different scores in prediction of high grades EV
in cirrhotic patients.
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Table (1): Demographic and sonographic data of the studied patients.

All patients Patients with EV Patients without EV
Characteristics Summary statistics ~ Summary statistics Summary statistics
N=101 N=65 N=36

Age 53.67£11.003 53.4%11.52 10.1£1.69
Sex:

Male 63 (62.4%) 41 (63.1%) 22 (61.1%)

Female 38 (37.6%) 24 (26.9%) 14 (38.9)
Splenic size:

Average 36 (35.6%) 20 (30.8%) 16 (44.4%)

Enlarged 65 (64.4%) 45 (69.2%) 20 (55.6%)
Liver size:

Shrunken 12 (11.9%) 10 (15.4%) 2 (5.6%)

Average 70 (69.3%) 45 (69.2%) 25 (69.4%)

Enlarged 19 (18.8%) 10 (15.4%) 9 (25%)
Portal vein diameter:

Average 82 (81.2%) 50 (76.9%) 32 (88.9%)

Dilated 19 (18.2%) 15 (23.1%) 4 (11.1%)
Ascites:

No 71 (70.3%) 42 (64.6%) 29 (80.6%)

Mild 13 (12.9%) 11 (16.9%) 2 (5.6%)

Moderate 7 (6.9%) 4 (6.2%) 3(8.3%)

Marked 10 (9.9%) 8 (12.3%) 2 (5.6%)

Table (2): Comparing laboratory findings in the studied patients as regard presence of esophageal varices
and their grades.

Patients Patients Patients with  Patients with medium

without EV with EV l- no to small EV to large EV pl

N=36 (36%) N=65(64%) "*"¢ N=69 (68%) N=32 (32%) value
Albumin (g/dl)5 3.29+0.9 2.95%0.75 0.045  3.15+0.85 2.9+0.74 0.14
Platelets (X10 ) 145£57.39  115+£69.52 0.015 139£71.22 92.85+39.34 0.001
T.Bilirubin (mg/dl) 2.26%3.5 1.96£2.2 0.608 2.24£2.98 1.69£2.05 0.29
INR 1.22£0.25 1.32+0.3 0.078 1.27£0.31 1.3+£0.23 0.54
Hb (gm/dl) 11.61£2.36 10.99+2.16  0.184 11.39+£2.35 10.8£1.97 0.19
FI score 3.33+0.99 3.86+1.16 0.016 3.44%1.16 4.14£0.9 0.003
FIB-4 score 5.95+£6.95 6.25+4.79 0.801 5.38+5.61 7.78+£5.38 0.001
King score 51.9+67.37 47.47£40.78 0.681  46.18+£56.26 55.24%39.64 0.017
MELD score 10.72£4.92  11.8%4 0.235 11.39+4.79 11.47+£3.37 0.9
APRI score 2.03+2.03 1.64£1.28 0.241 1.73+£1.73 1.88+1.24 0.64
AAR score 1.61£1.73 1.47£0.71 0.572  1.53+1.31 1.5£0.82 0.9
Hb : Hemoglobin. T. :Total
INR : International Normalized Ratio. EV : Esophageal Varices.

Table (3): Performance of ROC for FI score in prediction of presence of EV in cirrhotic
patients.

Score Cutoff AUC Sensitivity Specificity PPV NPV Accuracy

FI >3.52 0.65 63.1% 62% 74.5% 48% 62.4%

Table (4): AUC, sensitivity, specificity, positive and negative predictive values (percentages)
and significance of different scores for prediction of medium to large esophageal
varices in cirrhotic patients.

Score Cutoff AUC p-value Sensitivity Specificity PPV~ NPV  Accuracy

FIB-4 >3.65 0.70  0.001 84% 53% 44% 88% 62%
FI >3.64 0.69  0.004 T7% 61.4% 43.6% 85% 62.4%
KING >26.65 0.65 0.016 T7% 52% 40.6% 83.7%  59%
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Discussion

Patients with liver cirrhosis frequently require
screening endoscopy for varices so that prophylactic
therapy or follow-up can be planned for them. It
is unclear how often patients should be screened
by endoscopy for varices [13]. The estimated prev-
alence of esophageal varicesin patients with cir-
rhosis ranges from 30% to 80% [14] . The risk of
hemorrhage is 25% to 35% over aperiod of 2 years
[15] . The authoritative guidelines establish that
patients with medium or large varices found on
screening endoscopy should receive prophylactic
medical or endoscopic variceal band ligation [16].
This highlights the importance of the ability to
predict which patients have the highest possibility
of large esophageal varices and should undergo
screening endoscopy.

In the current study, we found that about two
third (64%) of our patients had esophageal varices
on endoscopy. Similar results were reported by
Shetaet a., [17]. Among patients with varices (n=
65) the majority of them (62%) show small varices.
Medium varices were found in 29%, and large
varicesin 8%. This agreeswith Ravi et a., [18]
where most of the reported EV were small. Also,
we reported the presence of medium and large
varicesin 32% of all studied patients. This high
prevalence justifies the importance of endoscopic
screening in cirrhotic patients as these varices are
at risk of bleeding and need prophylactic measures.

Approximately 4-30% of patients with small
varices will turn to large varices each year and will
therefore be at risk of bleeding [19] . In the first
two years after detection of esophageal varices,
the risk of esophageal bleeding ranges from 20-
30% and the one week mortality reaches 30%
[20,21] .

Generalized screening program of periodical
esophagogastrodudenoscopy in patients with liver
cirrhosis may lead to high cost and low compliance,
as unfortunately, endoscopy isinvasive, uncom-
fortable, expensive, and time consuming and fre-
quently requires sedation and may be poorly ac-
cepted by many patientsif repeatedly required.
Prediction of esophageal varices by non invasive
methods are perceived by patients as preferable to
endoscopy and thus might increase compliance
and adherence to screening programs and restrict
the performance of endoscopy to those patients
with a high probability of having varices [27].

In this study, we evaluated the effectiveness of
serum fibrosis biomarkers in predicting the presence
and grade of esophageal varicesin cirrhotic patients
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admitted to our hospital with no history of previous
gastrointestinal bleeding. Among the 101 cirrhotic
patients, 63 (62.4%) of them were males which
means the predominance of cirrhosis among males.
This comes together with other studies of Rogers
and his colleagues [23], who found that men are 2
fold more likely to be affected by chronic liver
disease and cirrhosis than women.

We found that low platelet counts and serum
albumin levels had statistically significant associ-
ation with the presence of esophageal varicesin
cirrhotic patients. These findings are in accordance
with many other studies, that revealed a significant
difference between patients with and those without
EV asregard serum albumin level and platel et
count [3,24-26] . Also, in Egyptian study conducted
by Ayman and his colleagues [27] on 120 cirrhotic
patients found that low serum albumin is signifi-
cantly associated with presence of varices. In
addition, we found that platelet count was signifi-
cant predictors for high grade EV in cirrhotic
patients, as patients with medium to large EV had
significantly lower mean values of platelet counts
than those with no to small EV. Thesefindings are
also in accordance with previous studies [3,25].

Also our results were in line with those reported
by Said et al., [28], Giannini et a., [29] found that
platelet count of less than 100 000 can be used as
apredictor of EV and the more decrease in platelet
count the greater is the risk of having esophageal
varices.

Hence no debates had been found about the
value of platelet counts and albumin levels as
significant predictors of EV in patient with liver
cirrhosis and the validation of their clinical utility
had been proven in many previous studies. To
amplify this difference in serum abumin and plate-
let values among cirrhotic patients for prediction
of presence or absence of esophageal varicesin
patients screened by upper endoscopy, an index,
called the Fibrosis Index (FI) developed by Ota et
a., [12] had been used.

In the present study, we found that cirrhotic
patients with EV had significantly higher FI value
than those without EV. So, Fl score can be used
as asignificant predictor for presence of EV in
cirrhotic patients. These findings are in accordance
with those of Deng et al., [3] who reported that
significantly higher FI score was found in esopha-
geal varices group compared to no esophageal
varices group. But we disagreed with this study in
that there is no statistically significant difference
in mean value of FIB-4 score between the two
groups.
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In current study, we found cirrhotic patients
with medium to large EV had significantly higher
FI score than those with no to small EV. Thiswas
in agreement with the previous study [3] . Also,
cirrhotic patients with medium and large EV had
higher FIB-4 score values than those with no to
small EV, so Fl and FIB-4 scores can be used as
asignificant predictor for the grade of EV in
cirrhotic patients. This comes together with Deng
et al., who showed that FIB-4 score can be used
asasignificant predictor for grading of EV [3].

King score, MELD score, APRI score and AAR
score couldn't be used as predictors for the presence
or the grade of esophageal varicesin cirrhotic
patients. These findings are also in accordance
with Deng et al., [3] who found that, there was no
significant difference between cirrhotic patients
with and those without EV and also between pa-
tients with different grades of EV.

Many previous studies investigating FIB-4 as
apredictor of EV in cirrhotic patients showed
statistically significant results. Taking a cut-off
value of 2.8-3.98, the AUC predicting the presence
of EV ranged from 62% to 78%. However, their
sensitivities and specificities were relatively low,
ranging from 66% to 76% and from 54% to 80%,
respectively [3,30-33] . On the other hand in our
study, FI was superior to FIB-4 in prediction of
EV. At acut-off value of 3.52 with good accuracy
62%, sensitivity 63%, specificity 62%, PPV 74.5%,
and the AUC was 65%. Thus could be accepted as
abeneficial initial screening test.

Although the accuracy of serum biomarkersin
the detection of small varicesis suboptimal, itis
very good in detection of large varices and could
be useful in patients not willing to undergo upper
endoscopy [34] .

According to Receiver Operating Curves (ROC)
FIB-4 (at cut off >3.65) and FI (at cut off >3.64)
scores had an AUC for prediction of grade of EV
in cirrhotic patients 70% and 69% respectively.
Thus FIB-4 score was superior to Fl scorein
prediction of high grade varices. FIB-4 score at
cut off value more than 3.65 had sensitivity about
84%, specificity 53% and accuracy 62% in predic-
tion of medium and large EV, and at cut off value
less than 3.65 can perfectly role out the presence
of high grade varicesin 88% of the patients (NPV=
88%). Deng and his colleagues [3] used FIB-4 score
with cut off >4.41 and showed 69% AUC, with
87.72% sensitivity and 50.91% specificity. They
also used FI score at cut off >-26.75 and showed
66% AUC, 54% sensitivity and 73% specificity.

However, according to our research, we found that
FI score (using cut off >3.64) had 77% sensitivity,
61% specificity and 62% accuracy. Many studies
on use of serum fibrosis biomarkers in prediction
of presence and grade of EV in cirrhotic patients
have been published in the past few years, but no
one studied the value of Fl score as a serum bi-
omarker for predilection of EV in cirrhotic patient
according to the meta-analysis done by Deng and
his colleagues [39] till that study donein 2015 by
Dengetal., [3.

Our study has several unique features. First,
we recruited consecutive patients undergoing
screening upper gastrointestinal endoscopy at our
endoscopy unit who met the inclusion criteria.
Secondly, al patients included had no history of
previous attacks of upper gastrointestinal tract
bleeding or underwent splenectomy. Many prior
studies didn't have these features [3], which may
have introduced selection bias. Thirdly, our study
included a sufficient proportion of patients with
esophageal varices (64.4%).

Conclusion:

Fibrosisindex prediction score at cut off value
3.52 isamoderately sensitive noninvasive tool
that can predict the presence of EV in cirrhotic
patients with acceptable accuracy. Thus can reduce
the burden and make screening for varices less
stressful for the patients.

The combination of FI score (cut off value
3.64), FIB-4 score (cut off value 3.65) and King's
score (cut off value 26.65) could be used as an
initial screening tests to detect patients with high
risk EV for whom endoscopy may be more bene-
ficial. Hence the benefit of doing upper endoscopy
overweight the burden of this maneuver.
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