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Abbrevations: PHT, portal hypertension; CHC, chronic 
hepatitis C; LFTs, liver function tests; HCV-Ab, hepatitis C virus 
antibody; HBs-Ag, hepatitis B surface antigen; ANA, anti-nuclear 
antibody; OV, oesophageal varices; HVPG, hepatic venous pressure 
gradient; APRI, aspartate aminotransferase-to-platelet ratio index; 
INR, international normalized ratio; AUC, under the curve; AUC, 
Area under the curve

Introduction
Liver fibrosis and cirrhosis occurs in response to almost all 

causes of chronic liver injury. Increased portal pressure is the 
main factor determining the clinical course of cirrhosis.1 Portal 
Hypertension (PHT) is associated with the most severe complications 
of cirrhosis, such as ascites, hepatic encephalopathy and bleeding 
from Oesophageal Varices (OV).2 Liver biopsy and Hepatic Venous 
Pressure Gradient (HVPG) measurement are considered the gold 
standards for estimation of hepatic fibrosis and portal hypertension 
respectivelywithboth diagnostic and prognostic abilities.1 HVPG 
value above 5mmHg is suggestive of portal hypertension. An 
increased portal vein diameter (more than 13mm) was proposed by 
some authors as an independent predictor of esophageal varices.3 
However, the evaluation of HVPG is an invasive procedure, which 
is limited to highly specialized centers and experienced operators.2 
Liver biopsy is also having some disadvantages are large sampling 
error, consistent inter-observer disagreement, high emotional cost 
of patient and enormous health care commitment in case of rare but 
possible severe complications.4 Both methods are invasive and as 
such cannot be used repeatedly in clinical practice.1 

Endoscopic screening is the best practice to detect the presence of 
varices and should be routinely used for prognostic and therapeutic 
indications.3 The possibility of identifying cirrhotic patients with 
esophageal varices or presence of other collateral by non-invasive 
means is appealing, in that it could decrease the necessity of endoscopic 
screening with reduced healthcare costs.5 At present, no satisfactory 
non-invasive tools are available for diagnosing clinically relevant 
portal hypertension and presence of varices, additional research to 
improve non-invasive diagnosis of varices and portal hypertension is 
desirable.3 The ideal non-invasive test should be safe, easy to perform, 
inexpensive, reproducible as well as to give numerical and accurate 
results in real time. It should be predictive of long term outcomes 
related with fibrosis and PHT to allow prognostic stratification.1 
Several studies addressing this issue have been performed with 
varying success rates. They have either been based on laboratory 
parameters, i.e. platelets count or ultra sonographic features of which 
the spleen longitudinal diameter seems to be the most interesting one, 
determination of serum ammonia level, splenic, portal vein and splenic 
vein diameters are considered as good predictors for the presence of 
porto-systemic shunts in patients with liver cirrhosis.5 The capacity of 
ultrasound (US) to detect PHT in compensated patients is debatable. 
Signs of PHT such as splenomegaly, porto-systemic collaterals, 
portal vein diameter or portal vein velocity have great specificity but 
very low sensitivity especially in compensated patients. However, 
Doppler-US remains a key technique in patients with chronic liver 
disease.6 There are little data about the usefulness of serum markers 
in diagnosis of clinically significant PHT by comparing to HVPG. 
Platelet count, prothrombin index and albumin proved to correlate 
well with HVPG and presence of OV. However, these are the most 
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Abstract

Aim: To test the ability of Egy-Score as a predictor for the presence of portal 
hypertension (PHT) and oesophageal varices in chronic hepatitis C (CHC).

Methods: Treatment naive CHC patients were enrolled. They were classified into 
2groups according to presence or absence of PHT. Patients were subjected to liver 
function tests (LFTs), hepatitis C virus antibody (HCV-Ab), hepatitis B surface 
antigen (HBs-Ag), anti-nuclear antibody (ANA), Bilharzial agglutination titer, 
ultrasound abdomen and oesophago-gastro-duodensocpy. Egy-Score, AST-to-Platelet 
ration index (APRI) and FIB-4 were calculated according to their original formulas.

Results: Our study included 50 patients (26 males). Bilharziasis was detected in 13 
patients (26%), PHT in 26 patients (52%), oesophageal varices (OV) in 23 patients 
(46%). Egy-Score was able todetect PHT and OV with AUROC of 0.929 and 0.890 
respectively. FIB-4 was able todetect PHT and OV with AUROC of 0.798 and 0.750 
respectively. APRI was able todetect PHTand OV with AUROC of 0.707 and 0.657. 
Bilharziasis had noimpact on the predictive ability of different scores.

Conclusion: Serum fibrosis biomarkers can predict presence of PHT and OV with 
good accuracy. Egy-Score was the best predictor among the studied biomarkers panels.
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common variables used for evaluation of cirrhosis. Among many 
fibrosis scores, only FibroTest® has beenstudiedas a diagnosis method 
in clinically significant PHT with acceptable performance. Other 
serum scores, like AST/ALT index, aspartate Amino Transferase-
to-platelet Ratio Index (APRI), Lok or FIB-4, were correlated with 
presence of OV but the performances are rather sub-optimal (AUROC 
between 0.62 and 0.81).6‒8 Elghamry F et al.9 showed the usefulness of 
a new non-patented panel of biomarkers (Egy-Score) as a predictor for 
severe hepatic fibrosis in different chronic liver diseases. Egy-Score 
showed superiority in the prediction of hepatic fibrosis in chronic 
HCV patients over APRI, FIB-4 and Forns’ index in advanced hepatic 
fibrosis and cirrhosis.10 Prediction of presence of portal hypertension 
and its complications in Egyptian patients with CHC using Egy-
Score and other non-invasive biomarkers panels has not yet been 
explored. In this study we aimed at exploring the ability of Egy-Score 
as a non-invasive fibrosis biomarkers panel to predict the presence 
of portal hypertension and oesophageal varices in Egyptian patients 
with CHC. Also we aimed at comparing Egy-Score with other non-
invasive fibrosis biomarkers APRI and FIB-4 in prediction of portal 
hypertension and its complications.

Patients and methods
Fifty treatment naïve CHC patients were prospectively recruited 

from outpatient clinics of Al-Hussein University hospital in Cairo. 
Patients were classified according to presence of portal hypertension in 
to two main groups: Group1: patients without portal hypertension and 
Group 2: patients with portal hypertension. After full history taking 
and full clinical examination, all patients were subjected to: routine 
laboratory evaluation, urine, stool, complete blood counts, renal 
functions, Liver Function Tests (LFTs) including coagulation profile, 
ALT, AST, total and direct bilirubin, albumin and total protein), cancer 
antigen 19-9(CA19-9), α-2-macroglobulin, abdominal ultrasound to 
detect signs of PHT, Hepatitis C virus Antibody (HCV-Ab), Hepatitis 
B Surface Antigen (HBSAg), Antinuclear Antibody(ANA), Bilharzial 
agglutination titer, endoscopy and grading of esophageal varices if 
present ]small(grade I), medium(grade II) or large(grade III)[, Egy-
Score was calculated according to the following formula: Egy-
Score=3.52+0.0063x CA 19-9(U/ml)+0.0203x age(year)+0.4485x 
α-2-macroglobulin(g/l)+0.0303xbilirubin (umol/l)-0.0048x platelet 
(109/L)-0.0462x albumin (g/l).11 APRI and FIB-4 scores were 
calculated for all patients according to the following formulas: APRI 
score=[(AST(U/L)/upper limit (normal value) AST)×100]/number of 
Platelets(10⁹/l).12 FIB-4 score=[age(years)]×AST(U/L)]/[number of 
platelets(10⁹/L)]×ALT(U/L)½].13 Patients with other types of chronic 
liver diseases were excluded.

Statistical analysis
All data were collected, tabulated and statistically analyzed using 

SPSS 19.0 for windows (SPSS Inc., Chicago, IL, USA) & MedCalc 
13 for windows (MedCalc Software bvba, Ostend, Belgium). 
Quantitative data were expressed as the mean±SD & median 
(range) and qualitative data were expressed as absolute frequencies 
‘’number’’ & relative frequencies (percentage). Continuous data 
were checked for normality by using Shapiro Walk test. Independent 
Student t-test was used to compare two groups of normally distributed 
data. Mann-Whitney U was used to compare two groups of non-
normally distributed data. One way ANOVA test was used to compare 
more than two groups of normally distributed data. Kraskall Wallis 
H test was used to compare more than two groups of non-normally 
distributed data. Percent of categorical variables were compared using 

Chi-square test or Fisher’s exact test when appropriate. Receiver 
Operating Characteristic (ROC) curve analysis was used to identify 
optimal cut-off values for Egy-Score, APRI and FIB-4 with maximum 
sensitivity and specificity for prediction of portal hypertension and 
OV. AUROC was also calculated, criteria to qualify for AUROC were 
as follows: 0.90-1=excellent, 0.80-0.90=good, 0.70-0.80=fair, 0.60-
0.70=poor and 0.50-0.6=fail. The optimal cutoff point was established 
at point of maximum accuracy. Univariate regression analysis was 
done to assess role of Egy-Score, APRI and FIB-4 in prediction of 
portal and splenic vein diameters. All tests were two sided. p<0.05 
was considered statistically significant (S), p<0.001 was considered 
highly statistically significant (HS) and p≥0.05 was considered non 
statistically significant (NS). 

Ethical approval and consent

The study protocol was approved by the Ethics Committee of 
the faculty of medicine Al-Azhar University. Data was collected 
anonymously with no identifying information. All participants signed 
informed consent for using their data in the study.

Results
The study was carried out in the department of internal medicine, 

Al Hussein hospital, Al-Azhar University, Cairo, Egypt during the 
period between May 2015 and December 2015. Our study included 
fifty treatment naïve patients with CHC. They were 26male(52%) 
and 24female(48%), mean age was 55.46±9.73years. Group 1(CHC 
patients without PHT) included 24patients(48%) and Group 2(CHC 
patients with PHT) included 26patients(52%). Demographic, 
laboratory, ultrasound and endoscopic data of the studied groups are 
presented in (Table1 3). Analysis of the studied scores (Egy-Score, 
APRI and FIB-4) in both groups showed that: Egy-Score, APRI and 
FIB-4 were able to predict presence of PHT however Egy-Score 
was superior to APRI and FIB-4. Egy-Score could predict PHT 
with sensitivity of 84.6%, specificity of 95.8%, Positive Predictive 
Value (PPV) of 95.7%, Negative Predictive Value (NPV) of 85.2% 
and overall accuracy of 90%. The best cut off value of Egy-Score 
to predict portal hypertension was >5.0955. The best cut off value 
of APRI to predict portal hypertension was >1.07 with sensitivity 
of 80.7%, specificity of 66.6%, PPV of 72.4%, NPV of 76.2% and 
overall accuracy of 73.9%. The best cut off value of FIB-4 to predict 
portal hypertension was >2.83 with sensitivity of 92.3%, specificity 
of 62.5%, PPV of 72.7% and NPV of 88.2% and overall accuracy of 
78%. Bilharziasis had no impact on the predictive ability of different 
scores (Table 4) (Figure1).

Figure 1 Receiver Operating Characteristic (ROC) curve of EGY-score, APRI 
and FIB-4 as a predictor for portal hypertension in chronic hepatitis patients.

Egy-Score, APRI and FIB-4 were able to predict presence of OV 
however Egy-Score was superior to APRI and FIB-4. Only Egy-Score 
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and FIB-4 were able to predict different grades of esophageal varices. 
Egy-Score could predict OV with sensitivity of 88.8%, specificity of 
86.9%, PPV of 87%, NPV of 88.9% and overall accuracy of 87.9%. 
The best cut off value of Egy-Score to predict OV was >5.0955. The 
best cut off value of APRI to predict OV was >0.976 with sensitivity 

of 82.6%, specificity of 55.5%, PPV of 61.3%, NPV of 78.9% and 
overall accuracy of 68%. The best cut off value of FIB-4 to predict 
OV was >2.83 with sensitivity of 91.3%, specificity of 55.5%, PPV of 
63.6%, NPV of 88.2% and overall accuracy of 72% (Table 5) (Table 
6) and (Figure 2).

Table 1 Demographic data of the studied groups

Demographic data Total

CHC patients

Test p-value(Sig.)Without PTH(N=24) With PTH(N=26)

No. % No. %

Age (years)

Mean± SD 53.12±10.09 57.61±9.06
-1.658 0.104 (NS)

Median(range) 55(32-73) 57(35-75)

Sex

Male 26 12 46.20% 14 53.80%
0.074 0.786 (NS)

Female 24 12 50% 12 50%

Bilharziasis

Absent 35 21 60% 14 40%
6.731 0.009 (S)

Present 15 3 20% 12 80%

Sig., significance, NS, not significant, S, significant

Table 2 Laboratory data of the studied groups

Laboratory data  
CHC patients

Test p-value(Sig.)
Without PTH(N=24) With PTH(N=26)

WBCs (x103/mm3)
Mean± SD 6.44±2.06 4.78±2.05

2.863 0.006 (S)
Median(Range) 6.65(2.6-10.6) 4.35(1.2-10.1)

Hb(gm/dl)
Mean± SD 13.03±1.88 10.55±2.1

-3.955 <0.001 (HS)
Median(Range) 13.2(7-15.8) 10.45(6.9-14.9)

Platelet count (x103/mm3)
Mean± SD 181±80.16 97.94±58.45

-3.972 <0.001 (HS)
Median(Range) 178(44-322) 85.5(39-316.4)

ALT(U/L)
Mean± SD 55.25±31.32 46.74±29.13

-0.972 0.331 (NS)
Median(Range) 44.5(14-152) 43(13.6-138)

AST(U/L)
Mean± SD 58.25±29.24 56.29±21.91

0.269 0.789 (NS)
Median(Range) 50.5(16-135) 48(19.4-103)

Total serum bilirubin(μmol/L)
Mean± SD 13.99±5.44 24.84±12.77

-3.648 <0.001 (HS)
Median(Range) 12.15(5.8-32.5) 21.7(5.1-53.5)

Direct serum bilirubin(μmol/L)
Mean± SD 4.33±3.01 11.13±8.85

-3.119 0.002 (S)
Median(Range) 3.4(1.7-13.7) 8.7(1-31.1)

Total protein(gm/dl)
Mean± SD 7.77±0.4 7.25±0.78

-3.458 0.001 (S)
Median(Range) 7.9(7-8.5) 7.5(3.9-8)

Albumin(gm/L)
Mean± SD 41.15±4.56 28.9±7.87

-5.231 <0.001 (HS)
Median(Range) 40.5(35-57) 28.5(13-40)

PT(sec.)
Mean± SD 13.12±0.97 15.5±2.33

-4.638 <0.001 (HS)
Median(Range) 13(11.2-15.2) 15.2(11.9-21)

https://doi.org/10.15406/jlrdt.2016.02.00029


Egy-score can predict portal hypertension and oesophageal varices in chronic hepatitis c with good 
sensitivity, specificity and diagnostic accuracy

86
Copyright:

©2016 Elghamry et al.

Citation: Elghamry F, Alboraie M, Salim M, et al. Egy-score can predict portal hypertension and oesophageal varices in chronic hepatitis c with good sensitivity, 
specificity and diagnostic accuracy. J Liver Res Disord Ther. 2016;2(3):83‒89. DOI: 10.15406/jlrdt.2016.02.00029

Laboratory data  
CHC patients

Test p-value(Sig.)
Without PTH(N=24) With PTH(N=26)

PTT(sec.)
Mean± SD 32.24±3.8 36.64±4.26

-2.728 0.006 (S)
Median(Range) 30.5(27-39) 36.65(26.1-41)

INR
Mean± SD 1.07±0.08 1.37±0.49

-4.271 <0.001 (HS)
Median(Range) 1.04(1-1.29) 1.21(1-3.6)

Serum creatinine (mg/dl)
Mean± SD 0.87±0.19 0.94±0.28

-0.772 0.44 (NS)
Median(Range) 0.8(0.6-1.3) 0.9(0.56-1.6)

α2 macroglobulin(gm/L)
Mean± SD 3.93±0.51 3.81±0.47

0.836 0.407 (NS)
Median(Range) 3.9(3.2-5.3) 3.8(3.1-4.7)

CA19-9 (U/ml)
Mean± SD 51.27±42.28 114.23±106.77

-1.99 0.047 (S)
Median(Range) 48.6(0-186) 76(3.3-317.9)

Table 3 Ultra sonographic & endoscopic findings of the studied groups

Ultra sonographic & 
endoscopic findings Total

CHC patients    

Test p-value(Sig.)Without PTH(N=24) With PTH(N=26)

No. % No. %

Portal vein diameter(mm)  

Mean± SD 10.81±1.10 15.45±2.52
-5.543 <0.001 (HS)

Median(range) 11 (9-13) 15.70(10-23)

Splenic diameter(mm)

Mean± SD 120.70±23.83 176.01±29.41
-7.267 <0.001 (HS)

Median(range) 110(86-170) 177(120-230)

Ascites

Absent 31 24 100% 7 26.90%

28.288 <0.001 (HS)
Mild 5 0 0% 5 19.20%

Moderate 6 0 0% 6 23.10%

Marked 8 0 0% 8 30.80%

OV

Absent 27 24 100% 3 11.50%

39.316 <0.001 (HS)
Grade I 11 0 0% 11 42.30%

Grade II 7 0 0% 7 26.90%

Grade III 5 0 0% 5 19.20%

Table 4 Comparison between CHC patients in both groups without and with bilharziasis as regard Egy-Score, APRI and FIB-4

Variables

CHC patients      

Test p-value(Sig.)Without PTH(N=24)   With PTH(N=26)  

Without 
Bilharziasis(N=21)

With 
Bilharziasis(N=3)

Without 
Bilharziasis(N=14)

With 
Bilharziasis(N=12)

Egy-score  

Mean± SD 4.32±0.66 4.40±0.59 5.91±1.09 6.25±1.07
15.434 <0.001 (HS)

Median(range) 4.47(2.81-5.57) 4.08(4.04-5.10) 5.78(3.95-7.78) 5.81(5-8.09)

Tbale Continued....
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Variables

CHC patients      

Test p-value(Sig.)Without PTH(N=24)   With PTH(N=26)  

Without 
Bilharziasis(N=21)

With 
Bilharziasis(N=3)

Without 
Bilharziasis(N=14)

With 
Bilharziasis(N=12)

Egy-score  

Test -0.189 -0.793

p-value 0.582 0.435

(Sig.) (NS) (NS)

APRI

Mean± SD 1.08±0.92 1.10±0.82 1.48±0.77 1.98±0.97
7.365 0.061 (NS)

Median(range) 0.663(0.21-3.62) 0.976(0.33-1.98) 1.41(0.42-3.40) 1.47(0.56-3.60)

Test -0.218 -1.453

p-value 0.827 0.159

(Sig.) (NS) (NS)

FIB-4

Mean± SD 3.10±2.35 3.41±3.01 5.36±2.48 6.79±3.19
13.906 0.003 (S)

Median(range) 2.34(0.63-8.76) 2.3(1.11-6.82) 5.3(1.25-9.23) 6.23(2.92-13.89)

Test -0.131 -1.029

p-value 0.896 0.304

(Sig.) (NS) (NS)

Table 5 Comparison between CHC patients without OV and with OV as regard Egy-Score, APRI and FIB-4

Variables
CHC patients  

Test p-value(Sig.)
No OV(N=27) OV(N=23)

Egy-Score  

Mean± SD 4.51±0.84 6.09±1.09
-5.759 <0.001 (HS)

Median (range) 4.55 (2.81-7.22) 5.80 (3.95-8.09)

APRI

Mean± SD 1.17± 0.88 1.69± 0.94
-1.898 0.058 (NS)

Median (range) 0.96 (0.21-3.62) 1.44 (0.42-3.60)

FIB-4

Mean± SD 3.49± 2.52 5.98± 2.98
-3.017 0.003 (S)

Median(range) 2.41 (0.63-8.76) 5.6 (1.25-13.89)

Table 6 Relation between OV and Egy-Score, APRI, FIB-4 in CHC patients

Variables
CHC patients      

Test p-value(Sig.)
Absent OV(N=27) Grade I OV(N=11) Grade II OV(N=7) Grade III OV(N=5)

Egy-score  

Mean± SD 4.51±0.84 6.18±1.15 6.10±0.85 5.85±1.41
10.822 <0.001 (HS)

Median(range) 4.55(2.81-7.22) 5.8(4.18-8.09) 5.75(5.35-7.49) 5.88(3.95-7.23)

APRI

Mean± SD 1.17±0.88 2.02±1.02 1.39±0.55 1.39±1.09
5.989 0.112 (NS)

Median(range) 0.96(0.21-3.62) 1.87(0.45-3.60) 1.35(0.74-2.55) 1.33(0.42-3.18)

Tbale Continued....
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Variables
CHC patients      

Test p-value(Sig.)
Absent OV(N=27) Grade I OV(N=11) Grade II OV(N=7) Grade III OV(N=5)

FIB-4

Mean± SD 3.49±2.52 7.27±3.38 5.20±1.45 4.22±2.78
11.867 0.008 (S)

Median(range) 2.41(0.63-8.76) 6.29(2.29-13.89) 4.83(3.37-7.35) 3.19(1.25-8.51)

Tbale Continued....

Figure 2 Receiver operating characteristic (ROC) curve of EGY-score, APRI 
and FIB-4as a predictor for Oesophageal Varices (OV) in chronic hepatitis 
patients.

Discussion
Portal hypertension and oesophageal varices are main complications 

of chronic liver disease and may lead to deathespecially in patients 
with cirrhosis. The presence and the degree of portal hypertension 
should be evaluated in all patients with cirrhosis and other chronic 
liver diseases.14 The degree of portal hypertension can be correlated 
with the severity of cirrhosis, which is estimated by the Child-Pugh 
score.15 Increased hepatic vascular resistance in patients with cirrhosis 
is also influenced by the presence and extent of fibrosis.16 In one recent 
study, the area of liver collagen, which is the major component of 
fibrous tissue, was measured by computer-assisted image analysis and 
was found to be significantly correlated with the HVPG in patients 
with cirrhosis.17 Accordingly, an evaluation of the extent of hepatic 
fibrosis may provide information about the presence and severity of 
portal hypertension.The noninvasive estimation of hepatic fibrosis has 
been a subject of extensive research in the last 10years. However, only 
a few of these procedures have been evaluated for the noninvasive 
diagnosis of gastroesophageal varices.18 

Egy-Score is an efficient, cost-effective and promising score 
in the prediction and diagnosis of significant and advanced fibrosis 
and cirrhosis with good sensitivity and specificity.11 The Egy-Score 
showed superiority over the APRI, FIB-4 and Forns’ index for 
detecting advanced hepatic fibrosis and cirrhosis, while Forns’ index 
was superior to the Egy-Score, APRI and FIB-4 in detecting significant 
fibrosis.10 In this study we aimed at exploring the ability of Egy-
Score, APRI and FIB-4as non-invasive fibrosis biomarkers panels to 
predict the presence of portal hypertension and oesophageal varices 
in Egyptian patients with CHC. The aim of our study is concordant 
with Calvaruso V et al.17 who concluded that an evaluation of the 
extent of hepatic fibrosis may provide information about the presence 
and severity of portal hypertension.Our results showed a highly 
significant positive correlation between portal hypertension and Egy-
Score, FIB-4, portal vein diameter, splenic diameter, OV, hemoglobin, 
Platelet count, serum albumin, PT, INR and total bilirubin. We found 

significant correlation between portal hypertension and bilharziasis, 
CA19-9, PTT and direct bilirubin. On the other hand portal 
hypertension was negatively correlated to age, sex, ALT, AST, A-2-M 
and serum creatinine. These findings are concordant with results of 
Sarwar S et al.20 who found that patients with low serum albumin 
levels, which were associated with low platelet counts and large portal 
vein diameters, were more likely to have severe portal hypertension 
and varices. These findings also are concordant with results of De 
Bruyn G et al.21 who reported that splenomegaly, spider nevi, presence 
of abdominal wall collateral circulation are highly specific for portal 
hypertension. Berzigotti A et al.22 found that Ultrasonography (US) is 
the first-line imaging technique recommended for the diagnosis and 
follow-up of patients with portal hypertension, since it is non-invasive, 
cheap and can be performed at bedside. US is highly specific for the 
diagnosis of cirrhosis and portal hypertension, but its sensitivity is 
relatively low in compensated patients. Splenomegaly is the most 
common and sensitive sign of portal hypertension. It is an independent 
predictor of esophageal varices and is a marker of clinical significant 
portal hypertension (CSPH) in compensated cirrhotic patients. 

Progressive spleen enlargement has been shown to predict variceal 
formation and growth and is associated with a higher probability of 
clinical decompensation. Analysis of the Egy-Score, APRI and FIB-
4 in the studied groups showed that: Egy-Score, APRI and FIB-4 
were able to predict presence of PHT and oesophageal varices. These 
findings support the results of Abraldes JG et al.23 who found that 
surrogate biomarkers(Albumin, bilirubin, international normalized 
ratio (INR) or their combination in the Child-Pugh score correlate 
with HVPG and portal hypertension and Berzigotti A et al.22 who 
found that a model combining albumin, ALT and INR had an area 
under the curve (AUC) of 0.952 in predicting clinically significant 
portal hypertension and Verma V et al.25 who reported that APRI 
score ≥1.09seems to have an acceptable accuracy for prediction of 
high portal pressure. Abraldes JG et al.23 also found that Albumin, 
bilirubin, international normalized ratio (INR) or their combination 
in the Child-Pugh score correlate with the prevalence and grade of 
esophageal varices in cirrhotic patients, and Zaman A et al.26 have 
reported that thrombocytopenia was the single laboratory test most 
frequently associated with the presence of varices and of large 
esophageal varices. 

Sharma SK et al.27 also found that Splenomegaly and platelet count 
were the independent predictors for the presence of large varices 
and Mandal L et al.28 reported that patients with gastro esophageal 
varices, grading of varices directly correlated with spleen size. That 
implied, when spleen size increased, gastro-esophageal varices also 
transformed to higher grades. Egy-Score provides information for 
all patients and can easily be applied to clinical routine. Testing for 
CA 19-9, platelet count, total bilirubin and albumin could be done 
in most hospitals and laboratories. α-2-macroglobulin is available 
to any laboratory with a nephelometer. It is therefore less expensive 
and more convenient to apply Egy-Score if a noninvasive method for 
prediction of portal hypertension or oesophageal varices is needed 
rather than using expensive invasive and difficult tests.
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Limitations
Our study was cross sectional and exploratory so our results 

should be validated in other large scale of patients with liver disease 
of distinct etiology. Our study included only one type of chronic liver 
disease (CHC) so our results should be validated in other types of 
chronic liver diseases. CA19-9 and α-2-macroglobulin should be 
performed to calculate Egy-Score which are not measured routinely 
in assessment of chronic HCV patients compared to APRI and FIB-4.

Conclusion
Egy-Score shows a highly significant correlation and a very 

good prediction to portal hypertension and oesophageal varices. 
Egy-Scorewas superior to APRI and FIB-4 for prediction of portal 
hypertension and oesophageal varices. Egy-Score shows NPV 88.9% 
in detection of OV so we can use Egy-Score to differentiate between 
patients who need to do upper endoscopy from patients who should 
not do upper endoscopy to detect OV.

Acknowledgements
None.

Conflict of interest
Author declares that there is no conflict of interest.

References
1.	 Kim MY, Jeong WK, Baik SK. Invasive and non-invasive diagnosis 

of cirrhosis and portal hypertension. World J Gastroenterol. 
2014;20(15):4300‒4315.

2.	 Rizzo L, Attanasio M, Pinzone MR, et al. A New Sampling Method for 
Spleen Stiffness Measurement Based on Quantitative Acoustic Radiation 
Force Impulse Elastography for Noninvasive Assessment of Esophageal 
Varices in Newly Diagnosed HCV-Related Cirrhosis. Biomed Res Int. 
2014;2014:365982.

3.	 Zardi EM, Di Matteo FM, Pacella CM, et al. Invasive and non-invasive 
techniques for detecting portal hypertension and predicting variceal 
bleeding in cirrhosis: A review. Ann Med. 2014;46(1):8‒17.

4.	 Braticevici CF, Purcarea M. Non-biopsy methods to determine hepatic 
fibrosis. J Med Life. 2009;2(4):401‒406.

5.	 Montasser MF, Abdella HM, Samy AH. Evaluation of Venous 
Ammonia Level, Splenic Longitudinal Diameter, Portal Vein and 
Splenic Vein Diameters as Non-Invasive Indicators for the Presence of 
Portosystemic Collaterals in Egyptian Cirrhotic Patients. Open Journal 
of Gastroenterology. 2014;4(6):265‒274.

6.	  Procopet B, Bureau C. Invasive and Non-invasive Diagnosis of 
Portal Hypertension in Cirrhosis. Current Hepatology Reports. 
2014;13(3):180‒188.

7.	 Elalfy H, Elsherbiny W, Abdel Rahman A, et al. Diagnostic non-invasive 
model of large risky esophageal varices in cirrhotic hepatitis C virus 
patients. World J Hepatol. 2016;8(24):1028‒1037.

8.	 Elsalam SA, Habba E, Elkhalawany W, et al. Correlation of platelets 
count with endoscopic findings in a cohort of Egyptian patients with liver 
cirrhosis. Medicine (Baltimore). 2016;95(23):e3853.

9.	 Elghamry F, Shalaby H, Elshennawy G, et al. Egy-Score predicts severe 
hepatic fibrosis with high accuracy in Egyptian patients with chronic 
liver diseases. Gut. 2012;61(Suppl 3):A225.

10.	 Alboraie M, Khairy M, Elsharkawy M, et al. Value of Egy-score in 
diagnosis of significant, advanced hepatic fibrosis and cirrhosis compared 
to aspartate amino transferase-to-platelet ratio index, FIB-4 and Forns’ 
index in chronic hepatitis C virus. Hepatol Res. 2014;45(5):560‒570.

11.	 Alboraie MA, Afifi ME, Elghamry FG, et al. Egy-Score Predicts Severe 
Hepatic Fibrosis and Cirrhosis in Egyptians With Chronic Liver Diseases: 
A Pilot Study. Hepat Mon. 2013;13(6):e10810.

12.	 Wai CT, Greenson JK, Fontana RJ, et al. A simple noninvasive index 
can predict both significant fibrosis and cirrhosis in patients with chronic 
hepatitis C. Hepatology. 2003;38(2):518‒526.

13.	 Sterling RK, Lissen E, Clumeck N, et al. Development of a simple 
noninvasive index to predict significant fibrosis patients with HIV/HCV 
co-infection. Hepatology. 2006;43(6):1317‒1325.

14.	 De Franchis R. Evolving consensus in portal hypertension. Report of 
the Baveno IV consensus workshop on methodology of diagnosis and 
therapy in portal hypertension. J Hepatol. 2005;43(1):167‒176.

15.	 Braillon A, Cales P, Valla D, et al. Influenceof the degree of liver 
failure on systemic and splanchnic hemodynamicsand on response to 
propranolol in patients with cirrhosis. Gut. 1986;27(10):s1204‒1209.

16.	 Nagula S, Jain D, Groszmann RJ, et al. Histological-hemodynamic 
correlation in cirrhosis. A histological classification of the severityof 
cirrhosis. J Hepatol. 2006;44(1):111‒117.

17.	 Calvaruso V, Burroughs AK, Standish R, et al. Computer-assisted image 
analysis of liver collagen: relationship to Ishakscoring and hepatic 
venous pressure gradient. Hepatology. 2009;49(4):1236‒1244.

18.	 Qi X, Li H, Chen J, et al. Serum Liver Fibrosis Markers for Predicting the 
Presence of Gastroesophageal Varices in Liver Cirrhosis: A Retrospective 
Cross-Sectional Study. Gastroenterol Res Pract. 2015;2015:274534.

19.	 Thabut D, Moreau R, Lebrec D. Non invasive assessment of portal 
hypertension in patients with cihrrosis. Hepatology. 2011;53(2):683‒694.

20.	 Sarwar S, Khan AA, Alam A, et al. Non-endoscopic prediction of 
presence of esophageal varices in cirrhosis. J Coll Physicians Surg Pak. 
2005;15(9):528‒531.

21.	 De Bruyn G, Graviss EA. A systematic review of the diagnostic accuracy 
of physical examination for the detection of cirrhosis. BMC Med Inform 
Decis Mak. 2001;1:6.

22.	 Berzigotti A, Piscaglia F. Ultrasound in portal hypertension-part 2 
and EFSUMB recommendations for the performance and reporting 
of ultrasound examinations in portal hypertension. Ultraschall Med. 
2012;33(1):8‒32.

23.	 Abraldes JG, Villanueva C, Bañares R, et al. Hepatic venous pressure 
gradient and prognosis in patients with acute variceal bleeding treated with 
pharmacologic and endoscopic therapy. J Hepatol. 2008;48(2):229‒236.

24.	 Berzigotti A, Gilabert R, Abraldes JG, et al. Noninvasive prediction 
of clinically significant portal hypertension and esophageal varices 
in patients with compensated liver cirrhosis. Am J Gastroenterol. 
2008;103(5):1159‒1167.

25.	 Verma V, Sarin SK, Sharma P, et al. Correlation of aspartate 
aminotransferase/platelet ratio index with hepatic venous pressure gradient 
in cirrhosis. United European Gastroenterol J. 2014;2(3):226‒231.

26.	 Zaman A, Hapke R, Flora K, et al. Factors predicting the presence of 
esophageal or gastric varices in patients with advanced liver disease. Am 
J Gastroenterol. 1999;94(11):3292‒3296.

27.	 Sharma SK, Aggarwal R. Prediction of large esophageal varices in 
patients with cirrhosis of the liver using clinical, laboratory and imaging 
parameters. J Gastroenterol Hepato. 2007;22(11):1909‒1915.

28.	 Mandal L, Sanjay Kumar M, Bandyopadhyay D, et al. Correlation of 
portal vein diameter and splenic size with gastro-oesophagealvarices in 
cirrhosis of liver. JIACM. 2011;12(4):266‒270.

https://doi.org/10.15406/jlrdt.2016.02.00029
https://www.ncbi.nlm.nih.gov/pubmed/24764667
https://www.ncbi.nlm.nih.gov/pubmed/24764667
https://www.ncbi.nlm.nih.gov/pubmed/24764667
https://www.ncbi.nlm.nih.gov/pubmed/24729970
https://www.ncbi.nlm.nih.gov/pubmed/24729970
https://www.ncbi.nlm.nih.gov/pubmed/24729970
https://www.ncbi.nlm.nih.gov/pubmed/24729970
https://www.ncbi.nlm.nih.gov/pubmed/24729970
https://www.ncbi.nlm.nih.gov/pubmed/24328372/
https://www.ncbi.nlm.nih.gov/pubmed/24328372/
https://www.ncbi.nlm.nih.gov/pubmed/24328372/
https://www.ncbi.nlm.nih.gov/pubmed/20108754/
https://www.ncbi.nlm.nih.gov/pubmed/20108754/
http://www.scirp.org/journal/PaperInformation.aspx?paperID=47416
http://www.scirp.org/journal/PaperInformation.aspx?paperID=47416
http://www.scirp.org/journal/PaperInformation.aspx?paperID=47416
http://www.scirp.org/journal/PaperInformation.aspx?paperID=47416
http://www.scirp.org/journal/PaperInformation.aspx?paperID=47416
http://link.springer.com/article/10.1007/s11901-014-0237-3
http://link.springer.com/article/10.1007/s11901-014-0237-3
http://link.springer.com/article/10.1007/s11901-014-0237-3
https://www.ncbi.nlm.nih.gov/pubmed/27648155/
https://www.ncbi.nlm.nih.gov/pubmed/27648155/
https://www.ncbi.nlm.nih.gov/pubmed/27648155/
https://www.ncbi.nlm.nih.gov/pubmed/27281094
https://www.ncbi.nlm.nih.gov/pubmed/27281094
https://www.ncbi.nlm.nih.gov/pubmed/27281094
https://www.ueg.eu/education/document/egy-score_predicts_severe_hepatic_fibrosis_with_high_accuracy_in_egyptian_patients_with_chronic_liver_diseases/98381/
https://www.ueg.eu/education/document/egy-score_predicts_severe_hepatic_fibrosis_with_high_accuracy_in_egyptian_patients_with_chronic_liver_diseases/98381/
https://www.ueg.eu/education/document/egy-score_predicts_severe_hepatic_fibrosis_with_high_accuracy_in_egyptian_patients_with_chronic_liver_diseases/98381/
https://www.ncbi.nlm.nih.gov/pubmed/24995544
https://www.ncbi.nlm.nih.gov/pubmed/24995544
https://www.ncbi.nlm.nih.gov/pubmed/24995544
https://www.ncbi.nlm.nih.gov/pubmed/24995544
https://www.ncbi.nlm.nih.gov/pubmed/24046790
https://www.ncbi.nlm.nih.gov/pubmed/24046790
https://www.ncbi.nlm.nih.gov/pubmed/24046790
https://www.ncbi.nlm.nih.gov/pubmed/12883497
https://www.ncbi.nlm.nih.gov/pubmed/12883497
https://www.ncbi.nlm.nih.gov/pubmed/12883497
https://www.ncbi.nlm.nih.gov/pubmed/16729309
https://www.ncbi.nlm.nih.gov/pubmed/16729309
https://www.ncbi.nlm.nih.gov/pubmed/16729309
https://www.ncbi.nlm.nih.gov/pubmed/15925423
https://www.ncbi.nlm.nih.gov/pubmed/15925423
https://www.ncbi.nlm.nih.gov/pubmed/15925423
https://www.ncbi.nlm.nih.gov/pubmed/3781335/
https://www.ncbi.nlm.nih.gov/pubmed/3781335/
https://www.ncbi.nlm.nih.gov/pubmed/3781335/
https://www.ncbi.nlm.nih.gov/pubmed/16274836
https://www.ncbi.nlm.nih.gov/pubmed/16274836
https://www.ncbi.nlm.nih.gov/pubmed/16274836
https://www.ncbi.nlm.nih.gov/pubmed/19133646
https://www.ncbi.nlm.nih.gov/pubmed/19133646
https://www.ncbi.nlm.nih.gov/pubmed/19133646
https://www.ncbi.nlm.nih.gov/pubmed/26770190
https://www.ncbi.nlm.nih.gov/pubmed/26770190
https://www.ncbi.nlm.nih.gov/pubmed/26770190
https://www.ncbi.nlm.nih.gov/pubmed/21274889
https://www.ncbi.nlm.nih.gov/pubmed/21274889
https://www.ncbi.nlm.nih.gov/pubmed/16181569
https://www.ncbi.nlm.nih.gov/pubmed/16181569
https://www.ncbi.nlm.nih.gov/pubmed/16181569
https://www.ncbi.nlm.nih.gov/pubmed/11806763/
https://www.ncbi.nlm.nih.gov/pubmed/11806763/
https://www.ncbi.nlm.nih.gov/pubmed/11806763/
https://www.ncbi.nlm.nih.gov/pubmed/22322479
https://www.ncbi.nlm.nih.gov/pubmed/22322479
https://www.ncbi.nlm.nih.gov/pubmed/22322479
https://www.ncbi.nlm.nih.gov/pubmed/22322479
https://www.ncbi.nlm.nih.gov/pubmed/18093686
https://www.ncbi.nlm.nih.gov/pubmed/18093686
https://www.ncbi.nlm.nih.gov/pubmed/18093686
https://www.ncbi.nlm.nih.gov/pubmed/18477345
https://www.ncbi.nlm.nih.gov/pubmed/18477345
https://www.ncbi.nlm.nih.gov/pubmed/18477345
https://www.ncbi.nlm.nih.gov/pubmed/18477345
https://www.ncbi.nlm.nih.gov/pubmed/25360306/
https://www.ncbi.nlm.nih.gov/pubmed/25360306/
https://www.ncbi.nlm.nih.gov/pubmed/25360306/
https://www.ncbi.nlm.nih.gov/pubmed/10566732
https://www.ncbi.nlm.nih.gov/pubmed/10566732
https://www.ncbi.nlm.nih.gov/pubmed/10566732
https://www.ncbi.nlm.nih.gov/pubmed/17914969
https://www.ncbi.nlm.nih.gov/pubmed/17914969
https://www.ncbi.nlm.nih.gov/pubmed/17914969
http://medind.nic.in/jac/t11/i4/jact11i4p266.pdf
http://medind.nic.in/jac/t11/i4/jact11i4p266.pdf
http://medind.nic.in/jac/t11/i4/jact11i4p266.pdf

	Title
	Abstract
	Aim
	Methods
	Results
	Conclusion

	Keywords
	Abbrevations
	Introduction
	Patients and methods 
	Statistical analysis 
	Ethical approval and consent 

	Results
	Discussion
	Limitations
	Conclusion
	Acknowledgements
	Conflict of interest 
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6

