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Role of Plasma Von Willebrand Factor-Antigen in Predicting the
Presence of Esophageal Varices and Occurrence of its Bleeding in
Cirrhotic Patients: a Cross Sectional Study
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Background and study aim: Baveno VI
consensus recommended the use of non-
invasive predictors of EV to avoid
unnecessary endoscopies. Von Willbrand
factor (VWF) and VITRO score, (VWF/
platelet count), are both correlated to liver
cirrhosis and fibrosis. The aim of this
study was to evaluate the role of VWF
and VITRO score as predictors of
esophageal varices and their bleeding.

Patients and Methods: Seventy seven
patients were included in this study. They
were randomly selected from cirrhotic
patients admitted to endoscopy unit for
the first time. They were allocated into
two groups; group I: patients who have
esophageal varices, group Il: patients with
no esophageal varices.

Results: VWF Ag and VITRO score were
significantly higher in the varices group

(group I). VWF Ag level was 169.3+20.2
in group | vs 146.8+35.5 pg/dL in group
Il p<0.001. VITRO score was 2.2+1.1 in
group | vs 1.6+0.7 pg/10° platelet p=0.05.
We found that at cut off value of 153%
VWEF can predict the presence of EV with
sensitivity 88.1% and specificity of 61.1%
and AUC=0.66 p=0.04. VITRO score can
predict the presence of varices with
sensitivity of 69.5% and specificity of
50% at a cut off value 1.5 AUC=0.065
P=0.05.

Conclusion: VWF and VITRO score rise
significantly in patients with esophageal
varices. Both markers can be reliable in
prediction of the presence of EV’s. VWF
Ag can be reliable marker in prediction of
risky and bleeding varices.

INTRODUCTION

Portal hypertension is the increase
in the portal vein pressure. It
occurs as a result of cirrhosis when
the change in hepatic architecture
leads to increased resistance to the
blood flow inside the portal vein
tributaries  [1,2].  Esophageal
varices are dilated blood vessels
that appear at the gastroesopahgeal
junction as a result of increased
portal vein pressure. They occur
when the hepatic venous pressure
gradient reaches the critical point
of 10 mmHg [3]. Patients with
portal hypertension  develop

esophageal varices at a yearly
incidence of 8%. The vyearly
incidence of variceal hemorrhage
is 5%-15%. The most important
risk factor for hemorrhage is the
size of varices. The six week
mortality after an episode of
variceal bleeding is 20%. This
mortality is still considered high in
spite of the improvement of the
endoscopic management strategies
[4]. The Baveno VI consensus
recommended the use of non-invasive
markers to rule out the presence of
esophageal varices, in order to help
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minimize the number of  unnecessary
endoscopies and confine endoscopy to patients
who are at high risk of variceal bleeding [5].

Von Willbrand factor is a coagulation factor
secreted from the endothelial cells and it plays a
role in both intrinsic and extrinsic pathways of
coagulation [6]. The VITRO score is calculated
by dividing the VWF Ag concentration on the
platelet count it was first introduced by Maieron
et al. together with VWF Ag, and among other
well-known markers as a non- invasive predictor
of cirrhosis [7]. They were also found to
correlates well with liver function and hepatic
venous pressure gradient and independently
predicts clinical outcome [8].

Aim of the work:

To study the role of Von Willebrand Factor
(VWEF-Ag) and VITRO score in the prediction of
presence of Esophageal Varices and occurrence
of variceal bleeding in cirrhotic patients.

PATIENTS AND METHODS

Our study was a prospective analytical cross-
sectional study. Sample size was calculated
according to expected positive predictive value
of 70, power of the study 85% and 95%
confidence interval, population size is 1500/ year
using EPI info 6.

It included 77 patients with liver cirrhosis and
portal hypertension diagnosed by combination of
clinical, radiological and laboratory evidence. They
were randomly selected from patients admitted to
tropical medicine endoscopy unit for upper Gl
endoscopy for the first time for diagnostic upper
Gl endoscopy either screening for esophageal
varices or part of investigations of microcytic
hypochromic anaemia or therapeutic upper Gl
endoscopy after an episode of upper Gl bleeding.
The following patients were excluded from the
study; patients <18 years old, patients who didn’t
give consent to participate in the study, patients
with known congenital or acquired coagulation
defect due to a cause other than liver disease,
patients on antiplatelet or anticoagulant therapy,
patients with conditions that can lead to increased
VWF Ag level such a pregnancy, sepsis,
hyperlipidemia, cardiac or renal failure and finally,
patients with intra or extrahepatic malignancy
detected by history, clinical examination, basic
radiological and laboratory evaluation.

On admission, patient underwent basic evaluation
including thorough history taking and clinical

examination. Patients also performed abdominal
ultrasonography examination.

Portal hypertension was diagnosed based on
sonographic evaluation of portal vasculature
dilated portal vein, presence of collaterals around
gall bladder bed or spleen hilum, the abolished
changes in portal vein diameter with respiration,
enlarged superior mesenteric and splenic veins
and/orincresed spleen long axis>12 cm [9].

Patients were subjected to routine laboratory
investigations including; complete blood count
and ESR, liver function tests namely serum
albumin, bilirubin and serum transaminases,
coagulation profile and kidney function tests
namely serum BUN and serum creatinine. The
severity of liver disease was classified according
to Child-Pugh classification [10].

All patients underwent upper Gl endoscopy
evaluation by the same experienced endoscopist.
Varices were graded into 4 grades according to
Paquet grading [11]; Grade I: Small varices located
in distal oesophagus or oesophago-gastric junction
and disappear with insufflations, Grade Il: One
or two small varices located in the distal
oesophagus, not disappearing with insufflations,
Grade I1I: One or two small varices located in
the distal oesophagus, not disappearing with
insufflations, Grade IV: Varices are large,
tortuous, or grape-liked shape, occupying more
than 1/3 of the esophageal lumen.

Portal hypertensive gastropathy was also classified
according to Pungpapong et al. [12]; PHG grade
I: mild reddening and congestive mucosa, no
mosaic like pattern, PHG grade II: Severe redness
and a fine reticular pattern separating the areas of
raised edematous mucosa (mosaic like pattern) or
fine speckling, PHG grade IlI: Point bleeding +
grade I1.

Patients were allocated into two groups according
to the presence or absence of esophageal varices
in endoscopic evaluation as follows; group I:
included patients with esophageal varices (no=
59), 37 males and 22 females, 44 patients were
admitted with beeding varices and group II:
included patients with no esophageal varices
(n0o=18), 7 males and 11 females.

Patients VWF level was measured using
VIDAS® vWF which is a rapid ELFA (enzyme
linked immunofluorescence assay test) for the
guantitative measurement of von Willebrand
factor. It runs on the automated VIDAS®
immunoanalyzers (VIDAS, Biomerieux, france).
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VITRO score was calculated by dividing the
VWEF Ag concentration on platelet count [7].

Statistical method

The data were processed using SPSS program
version 20 the categorical data were represented
as number and percentage while the numerical
data were represented as mean and standard
deviation. The comparison between categorical
data was done using chi square test and Fisher
exact while comparison of numerical data was
done using simple t test for normally distributed
data and Mann Whitney test for data that were
not normally distributed. For comparison
between multiple variants ANOVA test was used
for normally distributed data but Kruskal Wallis
test was used when data was not normally
distributed. The univariate analysis of correlation
used the Spearman correlation, while the
multivariate analysis used multivariate regression
model. Receiver operator characteristics curve
was used to evaluate the clinical performance of
VWEF and VITRO score.

RESULTS

Table 1 summarizes the demographic, clinical,
sonographic data of the patients. It shows that
there were no significant differences between the
studied groups as regards any of the demographic
or clinical data. It represents also that the Child
score show no statistically significant differences
between the studied groups (8.5+2.4 in group |
vs 9.9+ 3 points in group Il MW= 1.8 p=0.06).
The comparison according to child grade showed
no significant differences as regard the distribution
of grades A, B and C in each group (23.7%,
44.1% and 32.2% successively in group | and
33.3%, 55.6% and 11.1% successively in group
11 p=0.2)

Table 1 also shows comparison between the
studied groups as regards portal vein diameter
and spleen long axis as measured by sonographic
examination of the patients. It shows that portal
vein diameter not significantly higher among
patients with varices (group 1) (1.6+0.28 vs 1.5+
0.24 cm p=0.17). It also shows that the spleen
long axis is significantly higher among patients
in group | (17.6+£1.6 vs 15.1+5.8 cm p=0.001),
although clinically the size of the spleen showed
no significant difference between the groups.

Table 2 represents a comparison between the
studied groups as regards routine laboratory
parameters as well as VWF Ag level and VITRO
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score. The table shows there were no significant
differences between the studied groups as regards
any of the laboratory parameters. However, VWF
Ag and Vitro score were significantly higher in
the varices group (group ). VWF Ag level was
169.3 £ 20.2 in group | vs 146.8 + 35.5 pg/dL in
group Il p<0.001. VITRO score was 2.2 + 1.1 in
group 1 vs 1.6 + 0.7 pg/10° platelet p=0.05.

Table 3 shows the association between the VWF
Ag level and VITRO score and different varices,
PHG and Child’s grades, to demonstrate the
association between the two markers and the
severity of portal hypertension and liver disease.
It shows that the VWF was significantly higher
among patients with grades of varices. VWF Ag
was significantly higher in patients with grade Il
and grades Il and IV varices than in patients
with grade O and grade | varices (174.2+8.2 in
grade Il and 174.1+19.8 1U/dI in grade 1l and IV
vs 146.8 £ 35.5 IU/dI in grade O and in grade |
p=0.02). VITRO score was also significantly
higher in high varices grades (3.2+1.3in grade Il
and 3.3+0.0 in grade Il and IV vs 1.6£0.7 in
grade 0 and 1.8+0.6 in grade | p<0.001).

The presence of gastric varices caused no
significant rise in the VWF (171.7+12.6 with
gastric varices vs 162.6+27.8 1U/dl with no
gastric varices p=0.4). Meanwhile, VITRO score
was significantly higher in patients with gastric
varices (2.3x0.5 vs 2+1.2 in patients without
gastric varices p=0.04). The presence of risky
and bleeding varices was also associated with
rise in both VWF Ag level and VITRO score
(VWF Ag level was 178.9 + 10.3 n=44 vs 157.7
+28.3 n=15 in non-bleeding varices MW=0.8
p<0.001) (VITRO score was 2.5+1.0 in bleeding
varices n=44 vs 1.9+1.0 in non-bleeding varices
n=15 p<0.001).

Table 3 also shows that the VWF Ag level was
significantly higher in patients with portal
hypertensive gastropathy. However, the differences
between the different grades of PHG was not
significant the values were as follows 157.5+
25.7 in grade 0 and 184.6+13.5 in grade |, 167.4
+20.2 in grade Il and 145.0£47.5 in grade IIl.
The association between VITRO score and PHG
was more obvious. The VITRO score seems to
be more related to the grade of PHG than VWF
Ag level. The values were as follows 1.7+0.7 in
grade 0, 2.1+0.8 in grade I, 2.0+1.2 in grade Il
and the highest value 2.6+0.5 in grade 111 p=0.03.

Table 3 also represents the association between
VWF Ag and VITRO score Child grade of
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patients included in the study. About VWF Ag,
the comparison of its level in different grades of
hepatic decompensation revealed no significant
rise with the deterioration of liver functions. The
values were as follows; 160+25.5 in Child A,
165.5+25.9 in Child B and 165.2+27.5 in Child
C p=0.3. On the other hand, VITRO score showed
a stronger association with the deterioration of
liver functions, its values were as follows 1.4 +
0.7 in Child A, 2.6 £ 1.2 in Child B and finally
1.9 £ 0.7 p<0.001. The lower mean in Child C
may be because the mean of the sample is not
representative of the data because it was not
normally distributed.

Univariate and multivariate analysis:

Table 4 represents the correlation between VWF
and VITRO score with the different variables in
the study. It shows that there is a positive correlation
between VWF and patient’s age (0.47 p<0.001),
creatinine (0.34 p=0.004), and esophageal varices
grade (0.42 p<0.001). There was also a significant
negative correlation to hemoglobin (-0.23 p=
0.04) and to bilirubin (-0.26 p=0.02). The
VITRO score was correlated to all of the above
mentioned except bilirubin. It showed also a
significant correlation to the spleen long axis
(0.42 p<0.001) and to the platelet count (-0.68
p<0.001). Both scores revealed no statistically
significant correlation to the PHG or to Child’s
score.

Table 5 represents the multivariate logistic
regression model. That shows that despite all
these variables that were shown to be related to
VWF Ag level. After removing the role of possible
confounders, VWF was the only independent
predictor of the varices grade in this study. The
following variables were excluded from the
equation; Splenic long axis, portal vein diameter,
PT and vitro score.

ROC curve

On blotting ROC curve for both VWF and VITRO
score to test their performance in diagnosis of
esophageal varices, large varices, bleeding varices,

PHG and severe PHG. It shows that both VWF
and VITRO score had acceptable performance as
predictors of EV. At cut off value of 153% VWF
can predict the presence of EV with sensitivity
88.1% and specificity of 61.1% and AUC= 0.66
p=0.04. VITRO score can predict the presence of
varices with sensitivity of 69.5% and specificity
of 50% At a cut off value 1.5 AUC=0.065 P=0.05
(Table 6).

As for prediction of large varices, both markers
seem to have minor role as non-invasive
predictors. At cut off value of 175.5%, VWF can
predict the presence of large EV with sensitivity
and specificity of 57.9% and 69% successively
AUC=0.6 p=0.07. VITRO score can predict large
varices with sensitivity and specificity of 63.2%
and 34.5% at a cut off value of 1.5 AUC=0.55
p=0.06 (Table 6).

When we tested the two markers for prediction
of risky and bleeding varices, VWF seem to have
better performance than VITRO score as non-
invasive predictor. At cut off value of 172.7%,
VWEF can predict the presence of risky and bleeding
varices EV with sensitivity and specificity of
61.4% and 62.7% successively AUC=0.68 p=0.008.
Whereas, VITRO score can predict risky and
bleeding varices with sensitivity and specificity
of 50% and 44.5% at a cut off value of 1.8
AUC=0.48 p=0.06 (Table 6).

VWEF is proved to be a better predictor of the
presence of PHG, while VITRO score showed
superiority in prediction of severe PHG. VWF
predicted PHG at cut off value of 166.9% with
sensitivity 73.6% and specificity of 66.7% AUC
0.65 p=0.03. VITRO score predicted PHG at cut
off value of 1.8 with sensitivity 67.9% and
specificity of 66.7% AUC 0.64 p=0.06. VWF
predicted severe PHG at cut off value of 174.2%
with sensitivity 50% and specificity of 60.3%
AUC 0.48 p=0.6. VITRO score predicted PHG at
cut off value of 1.8 with sensitivity 85.7% and
specificity of 63.5% AUC 0.74 p=0.005 (Table
6).
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Table (1): Comparison between the studied groups as regards demographic, clinical and radiological

characteristics

: Group | Group Il
Variables (n=59) (n=18) Test P

Age (years): T 0.7
Mean + SD 56.5 + 10.6 55.5+12.3 0.33 NS
Sex: X*
Males 37 (62.7%) 7 (38.9%) 3.2 0.07
Females 22 (37.3%) 11 (61.1%) NS
Residence: X*
Urban 18 (30.5%) 2 (11.1%) 2.7 0.1
Rural 41 (69.5%) 16 (88.9%) NS
Smoking: X* 0.3
Smoker 23 (39.0%) 5 (27.8%) 0.7 NS
Comorbidities: X*
Diabetes mellitus 10 (17.0%) 0 (0.0%) 4.7 0.09
Hypertension 2 (3.4%) 2 (11.1%) NS
No comorbidities 47 (79.7%) 16 (88.9%)
History of bilharzias 25 (42.4%) 9 (50.0%) Fisher 0.8 NS
Viral markers: X*
HCV 53 (89.8%) 14 (77.8%) 7.7 0.052
HBV 2 (3.4%) 0 (0.0%) NS
Both 2 (3.4%) 0 (0.0%)
Jaundice 11 (18.6%) 7 (38.9%) X“3.2 0.07 NS
Lower limb edema 24 (40.7%) 5 (27.7%) X°0.5 0.5 NS
Ascites: X*
Non 21 (35.6%) 4 (22.2%) 1.3 0.7
Mild 10 (16.9%) 4 (22.2%) NS
Moderate 12 (20.3%) 5 (27.7%)
Tense 16 (27.1%) 5 (27.7%)
Liver: X*
Shrunken 32 (54.2%) 14 (77.8%) 3.3 0.1
Average 25 (42.4%) 4 (22.2%) NS
Enlarged 2 (3.4%) 0 (0.0%)
Splenomegally X*
Mild 51 (86.4%) 14 (77.8%) 0.8 0.6
Moderate 4 (6.8%) 2 (11.1%) NS
Huge spleen 4 (6.8%) 2 (11.1%)
Encephalopathy X*
Non 40 (67.8%) 8 (44.4%) 0.5 0.5
Grade | 6 (10.2%) 3 (16.7%) NS
Grade Il 9 (15.3%) 3 (16.7%)
Grade 11 4 (6.8%) 2 (11.1%)
Grade IV 2 (3.4%) 0 (0.0%)
Child’s grade: X*
A 14 (23.7%) 6 (33.3%) 3.1 0.2
B 26 (44.1%) 10 (55.6%) NS
C 19 (32.2%) 2 (11.1%)
Child’s score: MW
Mean + SD 85+24 9.9+3.0 1.8 0.06 (NS)
Portal vein diameter: T
Mean + SD 1.6 +0.28 1.5+0.24 1.3 0.17(NS)
Spleen long axis: T 0.0012
Mean + SD 179+1.6 15.1+5.8 3.3 S

NS: non-significant, S: significant, MW: mann-whitney
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Table (2): Comparison between the studied groups as regards the routine laboratory characteristics,
VWEF level, vitro score

. Group | Group Il

Variables (n=59) (n=18) Test P
WBC’s (x10°): MW
Mean + SD 52+24 50+ 2.7 NS
Hemoglobin (g/dl): T 0.1
Mean + SD 9.2+15 9.8+138 1.4 NS
Platelet count (x10°): MW 0.1
Mean + SD 945+ 475 1345+ 1135 1.4 NS
ESR (mm/min): MW 0.9
Mean + SD 443 +28.1 41.2+17.0 0.03 NS
Total bilirubin (mg/dl): MW 0.4
Mean = SD 1.9+20 27+21 0.8 NS
Albumin (g/dl): MW 0.4
Mean + SD 2.8+0.6 3.0+£1.2 0.8 NS
ALT (IU/L): MW 0.7
Mean = SD 33.9£49.1 20.4 +£8.1 0.3 NS
AST (IU/L): MW 0.1
Mean + SD 50.1 +43.2 38.7 £ 24.6 1.5 NS
INR: T 0.07
Mean + SD 1.5+0.3 1.3+0.2 1.8 NS
Creatinine: T 0.1
Mean + SD 1.0+04 1.2+0.7 1.7 NS
VWF (ug/dL): T <0.001
Mean + SD 169.3 + 20.2 146.8 + 35.5 3.4 HS
Vitro score (ug/10°plt):
Mean + SD 2211 1.6+0.7 MW 0.05
Median (range) 1.9(1.4-3.0) 1.7(1.3-1.9) 1.9 S

NS: non-significant; S: significant; HS: highly significant; MW: mann-whitney

Table (3): Association of VWF and Vitro score with Endoscopic findings and Child’s grade in the

studied patients

Endoscopic findings VWEF Test of sig. ;Qé;g Test of sig.
Esophageal varices grade:
No varices (n=18) 146.8 + 35.5 KW 16+£0.7 KW
Grade 1(n=9) 145.2 + 33.3 11.1 1.8+0.6 17.6
Grade I1(n=3) *174.2+8.2 P=0.02 32+1.3 P <0.001
Grade I11,1V(n=19) *174.1 +19.8 (S) *3.3+ 0.0 (HS)
Gastric varices: MW=0.8 MW
Present (n=12) 171.7+12.6 P=0.4 *2.3+£05 2.0
Absent 162.6 +£ 27.8 (NS) 20+£1.2 P=0.04(S)
Risky signs and bleeding MW
varices: MW=0.8 *25+£1.0 3.3
Present (n=44) *178.9+£10.3 P <0.001 19+10 P <0.001
Absent 157.7 + 28.3 (HS) (HS)
PHG:
Normal (n=23) 1575+ 25.7 KW 1.7+£0.7 KW
Grade 1(n=9) *184.6 + 13.5 9.9 2.1+£0.38 10.2
Grade 11(n=31) 167.4 £20.2 P=0.04 20+£1.2 P=0.03(S)
Grade 111(n=14) 145.0 £ 47.5 (S) *2.6 £0.5
Child’s grade
A(n=20) 160 + 25.5 F=0.3 1.4+0.7 KW=23.5
B(n=36) 165.5+25.9 P=03(NS) | *26+1.2 | P<0.001
C(n=21) 165.2 £ 27.5 *1.9+0.7 (HS)

NS: non -significant; S: significant, HS: highly significant, KW: Kruskal Wallis, MW: mann- whitney
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Table (4): Correlation between VWF and Vitro score and other variables of the studied patients
(univariate analysis)

. VWF Vitro score
Variables = S = D
Age 0.47 <0.001 (HS) 0.47 <0.001 (HS)
Child’s score 0.14 0.2 0.02 0.8
Portal vein diameter -0.07 0.5 -0.14 0.2
Spleen long axis 0.2 0.08 0.42 <0.001 (HS)
WBC’s 0.14 0.2 -0.04 0.7
Hemoglobin -0.23 0.04 (S) -0.23 0.04 (S)
Platelet count -0.13 0.2 -0.68 <0.001 (HS)
Total bilirubin -0.26 0.02 (S) -0.11 0.3
Albumin -0.01 0.9 -0.05 0.6
ALT 0.15 0.1 0.20 0.07
AST 0.12 0.2 0.17 0.1
INR 0.12 0.2 0.06 0.6
Creatinine 0.34 0.004 (S) 0.32 0.004 (S)
Esophageal varices grade 0.42 <0.001 0.42 <0.001
HS HS
PHG grade -0.04 0.7 -0.04 0.7

S: significant, HS: highly significant

Table (5): Binary logistic regression analysis of EV presence with independent variables

Variables in equation B SE Exp(B) Wald Sig.
WBCs -0.5 0.19 0.59 7.5 NS
VWF 0.03 0.01 1.2 3.8 0.05 (S)
Presence of risky signs -20.3 71135 0.99 0.0 0.99 (NS)

Variables not in the Equation: Splenic long axis, portal vein diameter, PT and vitro score.
S: significant, NS: non-significant
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Table 6: The clinical performance of VWF and VITRO score as predictor of varices, large varices,
risky varices and bleeding varices, PHG and severe PHG

Sensitivi Specificit PPV | NPV

Cut off value e | PP | PPV NV L Aue P
Presence of varices
VWF 153.0% 88.1 61.1 100 61.1 0.66 0.04(S)
VITRO 15 69.5 50 82.3 33.3 0.65 0.05(S)
Presence of large varices
VWF 175.5% 57.9 69 37.9 83.3 0.6 0.07(NS)
VITRO 15 63.2 34.5 24 74.1 0.55 | 0.08(NS)
Presence of risky and bleeding varices
VWEF 172.7% 61.4 62.7 67.5 54.1 0.68 | 0.008(S)
VITRO 1.8 50 44.5 55 40.5 0.48 | 0.06(NS)
Presence of PHG
VWF 166.9% 73.6 66.7 83.0 53.3 0.65 0.03(S)
VITRO 1.8 67.9 66.7 81.8 48.5 0.64 | 0.06(NS)
Presence of severe PHG
VWEF 174.2% 50 60.3 21.9 84.4 0.46 0.6(NS)
VITRO 1.8 85.7 63.5 34.3 95.2 0.74 | 0.005(S)

S: significant, NS: non-significant

DISCUSSION

Von Willbrand factor and VITRO score were
proved by previous literature to have a
correlation to liver cirrhosis, liver functions,
severity of liver disease and portal hypertension.
We aimed in this study to discover their role as
non-invasive predictors of esophageal varices
and risk of variceal bleeding among patients with
liver cirrhosis. To achieve our aim we included
77 patients in our study randomly selected from
the patients with liver cirrhosis admitted for
diagnostic or therapeutic endoscopic intervention
for the first time. Some of those patients were
admitted after an episode of variceal bleeding.
None of our patients had previous intervention
that included any manipulation of esophageal
varices to avoid the resultant impact on our
results that this manipulation can cause. The patients
were allocated into two groups according to the
presence or absence of esophageal varices.

Comparison between the studied groups as
regards their demographic, clinical, Child score
revealed no significant differences as regards any
of these data. This comes in favor of abolishing
the effects of possible confounding factors.
However, comparison of the studied groups as
regards spleen long axis revealed that it was
significantly higher among patients with esophageal
varices. These findings come in agreement with
Agha et al. [13] who reported that larger mean
spleen diameter was observed in patients with

varices as compared to patients without varices
(147 mm versus 109 mm, P= 0.0006) [13]. This
finding also agrees with Kedar et al. [14] who
said that splenomegaly (>12 cm in longest axis)
may be the only evidence of elevated portal
pressures [14].

The portal vein diameter was insignificantly
different between the studied groups this disagrees
with La fortune et al. [15] who said that portal
vein diameter is not related to the severity of
portal hypertension or the size of varices. They
also stated that with more severe portal
hypertension the flow will be hepatofugal and
the portal vein diameter will even decrease [15].

Among all the laboratory parameters of the patients,
only VWF and VITRO score showed significant
differences between the studied groups. They
both were significantly higher among patients with
esophageal varices. Comparison of VWF in both
studied groups reveals that it was significantly
higher among patients with esophageal varices.
These results are supported by Ferlitsch et al.
[16] who reported that VWF was significantly
higher in patients with clinically significant portal
hypertension, compared to patients without portal
hypertension [16]. This also agrees with EI-Toukhy
and Issa [17]who said that VWF level was
significantly higher in patients with esophageal
varices [17].
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In our study we found that the VITRO score was
significantly higher among patients of group |
than in group Il. This agrees with Hassan et al.
[18] and Ibrahim et al. [19] who said that the
VITRO score was significantly higher in patients
with varices [18,19].

This study also shows that both VWF and
VITRO score were significantly higher among
patients with higher grades of varices grade Il,
II, IV and in risky and bleeding varices than in
lower grades of varices. They were also significantly
higher in patients with severe portal hypertensive
gastropathy. This is consistent with the findings
by lbrahim et al. [19] who said that VWF and
VITRO score are significantly higher in patients
with bleeding varices [19]. This also comes in
agreement with Ghweil et al. [20] who reported
that VWF-Ag level was higher in patients with
bleeding varices than those without bleeding
[20].

In this study, VWF level was significantly higher
among patients with PHG than in patient with
PHG grade 0. VWF was insignificantly different
in the different grades of PHG, and this agree
with  Wu et al. [21] who reported that, linear
correlations were observed between levels of
VWEF in liver tissues with portal hypertensive
gastropathy and esophageal varices severity [21].

This study reveals that the level of VWF was
non-significantly different in different Child’s
grades. this disagree with Yilmaz et al. [22] who
reported that plasma VWF-Ag level increase in
cirrhotic patients and this is more pronounced
with higher stages of decompensation according
to Child-Pugh score [22]. VITRO score rises
significantly in Child’s grades B and C than in
grade A. This comes in agreement with Maieron
et al. [7] who said that the VITRO score can
predict the degree of cirrhosis and hepatic
decompensation [7]. This debate can be explained
by what Reuken et al. [23] said in the study in
2015. He claimed that the increased VWF in
cirrhosis was due to systemic inflammatory
response and systemic infection that affect those
patients, this will lead to microthrombi formation
in the portal circulation leading to further increase
in the resistance to portal flow and more increase
in the portal pressure. The study by Reukin et al.
considers elevation of the VWF as a cause rather
than a result or a predictor of portal hypertension.
In our study we excluded patients with any
systematic inflammatory condition that may lead
to elevation of VWF [23]. This may be the reason
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that the association between VWF and the
hepatic decompensation was not clear in our
study. On the other hand, VITRO score showed
strong association with Child’s grade.

Univariate analysis in our study revealed that the
VWF was significantly correlated to age,
hemoglobin concentration, bilirubin, creatinine
as well as esophageal varices. Wong et al. [24]
and Poynard et al. [25] demonstrated that age
was a major risk factor for subsequent fibrosis
progression and further, that the rate of fibrosis
progression accelerated with increasing age, this
may be why age is correlated to VWF [24,25].

VITRO score was correlated to all those
parameters along with spleen long axis and
platelet count. In liver cirrhosis, variable degree
of thrombocytopenia is present. Spleen long axis
and platelet count are significantly correlated to
the severity of portal hypertension [26].

The multivariate analysis for possible confounding
factors revealed that VWF was independently
correlated to the esophageal varices and that
none of these variables correlated to the VWF
confounded its relation to the esophageal varices.
This comes in agreement with Ibrahim et al.[19]
who found that VWF is an independent predictor
of variceal bleeding [19].

Our study revealed that VWF can be useful as a
predictor of EV at a cut off value of 153%. It can
also predict the presence of risky and bleeding
varices at cut off value of 172.7. The previous
literature gives variable results about this topic
the cut off value ranged from 141% to 240%, the
sensitivity ranges from 75% to over 90% and the
specificity ranged from 76% to 100% [15,16,17,
19,20,26]. In our study, VITRO score performance
as predictor of EV was also acceptable, but as
predictor of bleeding the performance was not
enough to be considered reliable. This disagrees
with Hassan et al. [18] who said that the
performance of VITRO score was superior to
VWEF Ag level as predictor of large and bleeding
EV [18].

CONCLUSION

VWF and VITRO score are independently
correlated to the presence and grade of
esophageal varices. Both markers were proved to
be useful as predictors of the presence of EV.
VWEF factor can also help in prediction of the
presence of risky and bleeding varices.
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