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Background and study aim: Von 

Willebrand factor (vWF) is released by 

activated endothelial cells and plays a 

crucial role in the development of portal 

hypertension. vWF levels correlate with 

liver function and venous hepatic pressure 

gradient (VHPG) and independently predict 

clinical outcome. The aim was to evaluate 

serum vWF levels as a predictor for 

esophageal varices and prognosis in 

patients with liver cirrhosis. 

Patients and Methods: Sixty two patients 

with liver cirrhosis, divided into two 

groups according to presence (group I) or 

absence (group II) of varices were included, 

In addition, twenty healthy persons served 

as control group (group III). All patients were 

submitted to full history taking, clinical 

examination, laboratory investigations and 

abdominal ultrasonography. The severity 

of liver disease was estimated by Modified 

Child-Pugh and Model for End Stage 

Liver Disease (MELD) scores. All patients 

were underwent upper gastrointestinal 

endoscopy and vWF assay. 

Results: vWF values were significantly 

higher in group I (p1=0.001), than controls 

(p2=0.000), but no significant difference 

between group II and control group (p3= 

0.59). Receiver operating characteristics 

(ROC) curve analysis of vWF revealed 

that, vWF at cutoff value of 173.8 µg/ml; 

the sensitivity for detection of esophageal 

varices was 80.8%, specificity 76.0%, 

positive predictive value (PPV) was 93.9%, 

negative predictive value (NPV) was 55.6%; 

area under the curve was 86.6.There was 

significant positive correlation between 

vWF and Child, MELD, esophageal varices 

grade and severity of portal hypertensive 

gastropathy. 

Conclusion: vWF is a good predictor for 

development of esophageal varices and 

correlated well with prognosis in patients 

with cirrhosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Clinically, cirrhosis has been regarded 

as an end-stage disease that invariably 

leads to death. Unless liver trans-

plantation is done, the only preventive 

strategies available are the screening 

for early detection of esophageal 

varices and hepatocellular carcinoma. 

Lately, this perception has been 

challenged, because 1-year mortality 

in cirrhosis varies widely, from 1% to 

57%, depending on the occurrence of 

clinical decompensating events [1]. 

Portal hypertension (PH) accounts for 

the major complications of liver 

cirrhosis, such as ascites, variceal 

hemorrhage and decompensation. Early 

diagnosis of PH is essential for the 

management of patients with cirrhosis. 

In previous studies, it has been shown 

that early diagnosis, leading to adequate 

treatment, can significantly reduce the 

mortality rate of PH-related complications 

[2, 3]. Endothelial dysfunction is 

considered as an important determinant 

of the increased intrahepatic vascular 

resistance in cirrhotic livers [4]. 

Von Willebrand factor is a large 

adhesive protein released by activated 

endothelial cells and represents an 

indicator of endothelial cell activation 

[5].VWF is a noninvasive predictor of 

portal hypertension, esophageal varices 

and portal hypertensive gastropahty 

(PHG) in patients with cirrhosis. 

Increased levels of vWF in liver tissues 

may lead to the elevation of vWF in 

plasma [6]. vWF increases with every   
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Child–Pugh stage. As vWF is a valuable non-

invasive marker in patients with liver cirrhosis 

[7]. So, the aim of this study was to evaluate the 

predictive power of serum levels of vWF in 

patients with cirrhosis and esophageal varices. 

  

  

PATIENTS AND METHODS 

Patients. This is a case control study which was 

carried out on eighty-two subjects. Sixty-two 

patients with liver cirrhosis were divided into 

two groups according to presence (group I) or 

absence (group II) of esophageal varices attended 

or admitted to Hepatology, Gastroenterology and 

Infectious Diseases Department, Benha University 

Hospital, within the period between January and 

May 2016, after approval by the scientific 

committee of Benha Faculty of Medicine, in 

addition to twenty persons served as control 

group (group III). 

Patients with cirrhosis were diagnosed by clinical 

manifestations, laboratory investigations and 

ultrasonography. Patients were classified according 

to presence or absence of varices which was 

diagnosed by upper gastrointestinal endoscopy. 

Patients with congestive heart failure, renal failure, 

lung disease, malignancy, hepatic encephalopathy, 

gastrointestinal bleeding, portal vein thrombosis, 

pregnancy, transjagular intrahepatic portosystemic 

shunt (TIPS), cholestatic liver disease, treatment 

with vasoactive drugs (beta-blockers), statin, 

aspirin, antioxidants in previous two weeks were 

excluded from this work at the time of study 

Methods. All patients were subjected to full history 

taking thorough clinical examination and routine 

laboratory tests including liver biochemical 

profile as serum bilirubin (total, direct), serum 

albumin, prothrombin time, international normalized 

ratio and serum creatinine, viral markers: Hepatitis 

C virus antibody (HCVAb) and Hepatitis B virus 

surface antigen (HBsAg). Each patient was 

assigned a score and a grade reflecting the 

severity of liver affection according to: 

 The numerical system of Child Turcotte Pugh 

(CTP) [8]. 

 MELD score (Model for End Stage Liver 

Disease) [9]. 

Von Willebrand factor was measured in serum of 

all subjects using Human von Willebrand factor 

(vWF) ELISA Kit. 

 

Pelvi-abdominal ultrasonography was done 

using (LOGIC LG) with a convex probe (3.75 

MHZ} for evaluation of liver, portal vein, presence 

of focal lesion), evaluation of spleen (size and 

echopattern) and the presence of ascites.  

Esophagogastroduodenoscopy was done using 

disinfected upper gastrointestinal video scope 

(OLYMPUS model) after good preparation of the 

patient. Complete evaluation of the esophagus, 

stomach and the duodenum down to the second 

part of the duodenum. Esophageal varices were 

classified as small or large [10]. 

 Small esophageal varices were defined as: 

Varices that flatten with insufflation or minimally 

protrude into the esophageal lumen. 

 While large esophageal varices were defined 

as: Varices that protrude into the esophageal 

lumen and touch each other (presence of 

confluence), or that fill at least 50% of the 

esophageal lumen. 

The grading (I-IV) classification: 

 Grades and were reclassified as small and 

 Grades and V were reclassified as large for this 

study. 

PHG were reported according to Modified grading 

system proposed by the Baveno III meeting 

(Baveno, Italy, 2000) on portal hypertension [11] 

 PHG is mild when a pink mosaic-like mucosal 

pattern with no red signs or black–brown spots 

is present. 

 PHG is severe when the mosaic-like mucosal 

pattern is red and superimposed by any red 

sign (red point lesions and/or cherry-red spots) 

or black–brown spots. 

Statistical Analysis: 

Statistical package for social sciences (SPSS, 

version 20.0) was used for data management 

(SPSS Inc., USA). Descriptive statistics was 

presented as mean ± standard deviations for 

continuous variables, number and percentage for 

categorical variables (frequency distribution). 

Unpaired Student t-test (two sided) was used to 

test the significance of difference between the 

mean value of studied groups and Chi-square 

(X2) test was used for comparison of categorical 

variables. Pearson correlation test was used to 

identify the correlation between vWF and 

different variables. Receiver operative curve 

(ROC) was plotted to measure the diagnostic 

accuracy of vWF. P value ≤ 0.05 was considered 

significant for interpretation of data. 
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RESULTS 

Characteristics of the studied patients 

Sixty two patients with liver cirrhosis were 

included in this study. The cases were divided 

into two groups according to presence or absence 

of esophageal varices (OV), cases with esophageal 

varices (group 1) were fifty three while the other 

nine cases had no varices (group 2). The mean 

age was 55.6±7.6 in patients of (group 1) 

compared to 54.5±6.1in patients of (group 2). 

There was no statistically significant difference 

between groups as regards to the age. The 

varices were more common in males than 

females (males were 42 cases and females were 

11cases) (Table 1). 

There was no statistical significant difference 

between the studied groups as regards the 

frequencies of HCV and HBV infections. Most 

cases of group were in advanced Child grade, 

when compared to cases group with statistical 

significance.  

MELD score was significantly higher in group I, 

when compared to group II. By ultrasonography; 

Ascites, collaterals and periportal fibrosis (PPF) 

were predominate in group I with statistical 

significance (Table 1). 

Endoscopic findings 

In the present study, sixty two cases with liver 

cirrhosis were included; fifty three of them 

(85.5%) had esophageal varices and nine patients 

(14.5%) had no esophageal varices. Portal 

hypertensive gastropathy (PHG) was predominant 

in group I with significant difference. The most 

of OV cases were OV grade III (Table 2).  

Serum vWF values in the studied groups 

Concerning Serum vWF value, it was significantly 

higher in group I (330.5) pg/ml (p1=0.001), than 

in group II (155) pg/ml, higher in group I than 

controls (155) pg/ml (p2=0.000), but no significant 

difference between group II and control group 

(p3=0.59) (Table 3). 

Serum vWF as a predictor for esophageal 

varices 

Concerning vWF as a predictor for esophageal 

varices at cutoff value of 173.8 µg/ml; the 

sensitivity for detection of esophageal varices 

was 80.8%, specificity 76.0%, positive predictive 

value (PPV) was 93.9%, negative predictive 

value (NPV) was 55.6%; area under the curve 

was 86.6 denoting good prediction of vWF in 

prediction of esophageal varices (Table 4 and 

Figure1). 

vWF and severity of liver disease 

There was significant positive correlation between 

vWF and Child score, MELD score, OV grade 

and PHG severity (Table 5). 

  

 
 

Table (1): Demographic features of the studied patient groups 

Characteristics 
Group I (patients with OV) 

N = 53 (85.5%) 
Group II (Patients without 

OV)N= 9(14.5%) 
P. value 

Age (years) 

Range 

Mean + SD 
 

Gender 

Male  

Female  
 

Occupation 

Farmer  

Non- farmer 
 

Etiology 

HCV 

HBV 

Negative HCV, HBV 

 

Child- Pugh  
Child A 

 

33-67 

55.6±7.6 
 

 

42 (79.2%) 

11 (20.8%) 
 

 

16 (30.2%) 

37 (69.8%) 
 

 

49(92.5%) 

1 (1.9%) 

3 (5.7%) 
 

 
18 (34.0%) 

 

43-66 

54.5±6.1 
 

 

4 (44.4%) 

5 (55.6%) 
 

 

0 (0.0%) 

9 (100%) 
 

 

9 (100%) 

0 (0.0%) 

0 (0.0%) 
 

 
9 (100%) 

 

0.68 
 

 

 

0.042* 
 

 

 

0.064 
 

 

 

0.525 

0.855 

0.464 
 

 

0.001* 
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Child B 

Child C 
 

MELD Score  

Mean  SD 

 

Ultrasound 

Spleen size 

PV (cm) 

Ascites 

Collaterals 

PPF 

23 (43.4%) 

12 (22.6%) 
 

 

13.5±3.7 
 

 

15.2±5.8 

13.3±2.5 

26 (49.1%) 

43(81.1%) 

51(96.2%) 

0 (0.0%) 

0 (0.0%) 
 

 

9.6±2.3 
 

 

11.5±4.9 

12.2±1.4 

0 (0.0%) 

2 (22.2%) 

5 (55.6%) 

0.000* 

0.000* 
 

 

0.004* 
 

 

0.079 

0.217 

0.005* 

0.001* 

0.003* 

OV, esophageal varices; SD, Standard deviation; HCV, hepatitis c virus; HBV, hepatitis B virus; MELD, Model 

for end stage liver disease; PV, portal vein; *, Significant; PPF, periportal fibrosis. 

 

 

 

Table (2): Endoscopic features of the studied patients 

Variables 

Group I (patients with OV) 

N = 53 (85.5%) 

Group II (Patients without OV) 

N= 9(14.5%) P-value 

N % N % 

Varices grade 

Grade I 

Grade II 

Grade III 

Grade IV  

Gastric varices 

PHG 

No 

Mild  

Severe 

 

11 

17 

19 

6 

 

3 

19 

23 

11 

 

20.8 

32.1 

35.8 

11.3 

 

5.7 

35.8 

43.4 

20.8 

 

 

 

 

 

 

0.0 

8 

0 

1 

 

 

 

 

 

 

0.0 

88.9 

0 

11.1 

 

 

 

 

 

 

0.619 

0.01* 

0.003* 

0.022* 

PHG, portal hypertensive gastropathy;*, significant 
 

 

 

 

Table (3): Values of vWF among the studied groups 

 

 

 

Group I (patients 

with OV) 

N = 53 (85.5%) 

Group II (Patients 

without OV) 

N= 9(14.5%) 

Group III 

(control group) 

N = 20 
P value 

Range  Mean±SD Range  Mean±SD Range  Mean±SD 

 

vWF 

 (µg/ml) 

 

25.7- 

616.8 

 

330.5± 

155.78 

 

67.7- 

271.2 

 

155± 

82.4 

 

17.2- 

312 

 

123.5± 

96.6 

P1=0.001* 

P2=0.000* 

P3=0.59 

vWF, Von Willebrand factor; OV, esophageal varices; *, Significant; SD, Standard deviation. 

P1 = comparison between group I and II; P2= comparison between group I and control group; P3= comparison 

between group II and control group. 

 

 

 

Table (4):  vWF as a predictor for esophageal varices 

Test Cutoff Sensitivity % Specificity % PPV% NPV% AUC P value 

vWF 
(µg/ml) 

173.8 80.8 76 93.9 55.6 86.6 0.000* 

* Significant; PPV, Positive predictive value; NPV, Negative predictive valu; AUC, Area under curve. 
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Table (5): Correlations between vWF and different parameters in the studied patients 

vWF Pearson correlation P-value 

Child Score 

MELD 

Varices grade 

PHG garde 

0.9 

0.64 

0.4 

0.309 

0.000* 

0.000* 

0.001* 

0.015* 

vWF, von Willebrand factor; * , significant; PHG, portal hypertensive gastropathy;  MELD, Model for 

end stage liver disease. 

 

 

 
 

 

Figure (1): Receiver operative curve analysis of vWF as a predictor for esophageal varices 

 

 
 

DISCUSSION 

Results of the present study revealed that vWF 

values were significantly higher in group I than 

group II and controls but no significant difference 

between group II and control group.  

These results are supported by that obtained by 

Ferlitsch et al. who reported that vWF was 

significantly higher in patients with PH, compared 

to patients without PH. VWF values were higher 

in patients with esophageal varices and history of 

ascites, compared to patients without, higher 

vWF levels were significantly associated with 

varices Odds Ratio (OR) = 3.27; P<0.001) and 

ascites (OR = 3.93; P < 0.001) [12]. 

Reuken et al. mentioned that an imbalance of 

increased vWF levels associated with systemic 

inflammation superimposed on advanced cirrhosis 

[13]. 

It was explained by the fact that, chronic liver 

disease (CLD) with portal hypertension promotes 

bacterial translocation and subsequent inflammation 

leading to endothelium activation [14, 15].There 

is increasing evidence that the deregulated 

inflammatory response in advanced cirrhosis 

itself further aggravates portal hypertension in a 

vicious circle [16, 17] and despite an overall 

correlation of the hepatovenous pressure gradient 

(HVPG) with vWF [12]. 

vWF is released by activated endothelial cells 

and therefore represents an indicator of endothelial 

cell activation and plays a crucial role in high 

shear stress depending on primary hemostasis. 

The endothelium plays a crucial role in many 

vascular diseases and endothelial dysfunction is a 

fundamental component of the increased hepatic 

vascular tone of cirrhotic livers [4, 18]. 
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Activation of thrombocytes and endothelium 

finally leads to platelet aggregation and, probably, 

to microthrombotic events. Those events lead to 

increased portal pressure and furthermore might 

lead to worsening of fibrosis. As vWF is elevated 

in liver disease, it might be a key player in 

establishing liver fibrosis [19]. 

ROC curve analysis of vWF revealed that, at a 

cutoff value of 173.8 µg/ml; the sensitivity for 

detection of esophageal varices was 80.8%, 

specificity 76.0%, positive predictive value (PPV) 

was 93.9%, negative predictive value (NPV) was 

55.6%; area under the curve was 86.6 denoting 

good predictive value of vWF in prediction of 

esophageal varices. These results are comparable 

to those reported by Ferlitsch et al. who reported 

that, the most important finding of their study is 

that a vWF cutoff at 315 can clearly stratify 

patients with compensated and decompensated 

liver cirrhosis [12]. 

In addition, Wu et al. reported that, a cutoff 

values of plasma vWF (1510.5 mU/mL and 1701 

mU/mL) showed high positive predictive value 

(PPV, 90.2% and 87.5%) in predicting clinically 

significant portal hypertension and severe portal 

hypertension. Cutoff values of vWF (1414 

mU/ml and 1990 mU/mL, PPV 90.3% and 86.3%, 

respectively) were provided to detect the 

presence and degree of esophageal varices [6].
 

In addition, Maieron et al. reported that, the 

diagnostic performance of vWF predicting liver 

fibrosis in comparison to other fibrosis scores 

was analysed by AUROC: with 0.703, vWF is 

one of the best markers to differentiate patients 

with fibrosis (F1-F4) from patients without 

fibrosis (F0). They concluded that, vWF offer an 

easy possibility to evaluate the stage of fibrosis 

to diagnose subclinical cirrhosis in patients with 

chronic hepatitis C [20]. 

There was significant positive correlation between 

vWF and Child, MELD, OV grade and PHG. 

These results are comparable to those reported 

by Lisman et al. who reported that, when patients 

were classified according to MELD score, they 

also observed a strong correlation between vWF 

levels and severity of the disease as assessed by 

the MELD score (r= 0.448, P<0.001) [7]. Lisman 

et al. also reported that, they added vWF levels 

were substantially elevated in Child A (488%), 

child B (711%) and child C (735%) cirrhosis, 

where in the reference group, the median vWF 

propeptide levels was 89% (p<0.001). They 

added, there was positive correlation between 

vWF and Child classification [7]. 

Results of the present study are also in agreement 

with Wu et al. who reported that, linear correlations 

were observed between levels of vWF in liver 

tissues with portal hypertensive gastropathy and 

esophageal varices severity [6].Consistent with 

these findings, Mura and colleagues documented 

that elevated vWF levels were able to predict 

clinical endpoints even after adjustment for 

HVPG and liver dysfunction. Also, levels of 

vWF are increased in patients with cirrhosis and 

correlate with the severity of liver disease [5].  

  

CONCLUSION 

VWF is significantly increased in cirrhotic patients 

with esophageal varices; it had a good power of 

prediction for development of esophageal varices. 

vWF correlated will with severity of liver cirrhosis 

assessed by Child and MELD scores as well as 

OV grade and PHG. 
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