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Background and study aim: The most 

accurate procedure for detecting 

esophageal varices (EV) is 

esophagogastroduodenoscopy (EGD). It 

is, however, a time-consuming and 

intrusive treatment. As a result, a variety 

of noninvasive, easy, and inexpensive 

alternative screening methods for varices 

have been investigated. The PAPAS index 

(Platelet/Age/ Phosphatase/AFP/AST) 

was investigated for its utility in 

predicting the occurrence of EV in HCV-

related cirrhotic patients. 

Patients and Method:  A One hundred 

cirrhotic patients were studied in a cross-

sectional study at Ain Shams University's 

Tropical Medicine Department. Upper 

gastrointestinal endoscopy was used to 

examine for the presence and severity of 

gastroesophageal varices in all 

individuals. The PAPAS Index, as well as 

other known predictive scores, were 

calculated. 

Results: Patients with EV had a higher 

PAPAS index with a significant value. 

The PAPAS index had a greater 

prediction ability than other existing 

scores for detecting EV and large EV 

(APRI, FIB-4, and Lok Score). With 86% 

sensitivity, 93.33% specificity, 95.2 % 

PPV, 73.7% NPV in detecting EVs and 

94.87 % sensitivity, 86.43% specificity, 

71.2% PPV, 86.7 % NPV in detecting 

Large EVs, the PAPAS index at cutoffs 

greater than 0.3 and 0.3056 was useful for 

diagnosing EVs and large EVs, 

respectively. 

Conclusion: The PAPAS index is a new 

score for predicting esophageal varices in 

HCV-related cirrhotic patients that could 

help enhance the quality of non-invasive 

EV and large EV screening and reduce 

the need for endoscopic procedures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Portal hypertension (PHT) commonly 

accompanies the presence of liver 

cirrhosis; therefore, the development 

of esophageal varices (EV) is one of 

the most serious consequences of 

(PHT). The prevalence of esophageal 

varices varies according to the 

severity of liver disease in cirrhotic 

people, ranging from 24% to 69% [1]. 

The incidence of EV formation is 5% 

per year in individuals with cirrhosis, 

and progression from small to large 

varices occurs in 10% to 20% of cases 

after one year [1]. In Egypt, 77 % of 

patients with portal hypertension were 

found to have EV [3]. Between 25% 

and 40% of patients with cirrhosis and 

varices experience variceal bleeding 

[4]. Large variceal bleeding accounts 

for 30% to 53% of all variceal 

bleeding, while small variceal 

bleeding accounts for 5% to 18% of 

all variceal bleeding [2]. 

In Egypt, bleeding esophageal varices 

account for 53.3 percent of all 

bleeding cases [5]. Each variceal 

hemorrhage event is expected to have 

a mortality rate of 17–57% [6].  

Within the first two years after varices 

are discovered, the incidence of the 

initial bleeding incident ranges 

between 20% and 40% of all cases. 

As a result, preventing esophageal 

variceal bleeding is crucial for long-

term care of liver cirrhosis [7]. 

When liver cirrhosis is confirmed, the 

American Association for the Study 

of Liver Disease (AASLD) and the 

Baveno V Consensus Conference on 

portal hypertension urge that cirrhotic 
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patient be evaluated for the presence of EV 

using esophago-gastro-duodenoscopy (EGD) 

[8,9].   

Additionally, EGD should be repeated at 3-year 

intervals in patients without varices and 

compensated cirrhosis, and at 2-year intervals in 

patients with minor varices to assess the 

development or advancement of this 

characteristic. EGD should also be done annually 

if there is indication of hepatic decompensation 

[10]. These recommendations imply a significant 

burden on endoscopies and related costs because 

they require patients to undergo an unpleasant 

invasive procedure repeatedly, even though the 

majority of subjects undergoing screening EGD 

either do not have varices or have varices that do 

not require prophylactic therapy [11]. 

Many patients, on the other hand, avoid repeated 

endoscopies due to discomfort and worry of 

infection transfer or contribution due to 

disturbance of the natural barriers [12]. 

Additionally, sedated endoscopy in a cirrhotic 

patient can be harmful [13]. As a result, there is 

considerable interest in creating non-endoscopic 

models for predicting the presence of esophageal 

varices, particularly those associated with 

increased risk. Numerous models for predicting 

fibrosis and varices, such as the AST/platelet 

radio index (APRI) and the FIB-4 index, have 

been established on patients with chronic 

hepatitis C [14]. 

Seto and colleagues developed a new model to 

predict significant liver fibrosis (i.e., Ishak 

fibrosis score 3) using the formula Log (index+1) 

= 0.0255+ 0.0031 age (years) + 0.1483 log ALP 

(U/L) + 0.004 log AST (U/L) + 0.0908 log AFP 

(ng/L +1 -0.028log platelet count (109/L) [15]. 

According to Ozelet and colleagues, the PAPAS 

index was also beneficial for discriminating 

cirrhosis in persons with CHC, with a negative 

predictive value (NPV of 83.85%) [16]. The 

purpose of this study was to determine whether 

the PAPAS index (Platelet/ Age/ Phosphatase/ 

AFP/ AST) could be used to predict the presence 

of EV in patients with HCV-related cirrhosis. 

 

PATIENTS AND METHODS 

Study design and participants 

This study was conducted in a cross-sectional 

manner. 100 cirrhotic patients at any stage were 

recruited from the Tropical Medicine 

department, Tropical outpatient clinic, and 

endoscopy unit to help us achieve our goal. 

Cirrhosis was diagnosed using a combination of 

clinical, biochemical, imaging, and histological 

data, as well as a fibroscan where necessary. 

Exclusion criteria 

 (1) Patients with current gastrointestinal 

bleeding, (2) Patients who had previously 

undergone band ligation or variceal 

sclerotherapy, (3) Patients who had previously 

undergone Trans jugular intrahepatic Porto 

systemic shunt, or surgery for portal 

hypertension were all excluded. (4) Portal vein 

thrombosis, (5) Hepatocellular carcinoma, (6) 

advanced other organ malignancy (7) Patients 

taking drugs for the primary prophylaxis  of 

variceal hemorrhage (8) Patients with ongoing 

alcohol usage (less than 6 months without 

alcohol,   Patients with other causes of 

splenomegaly or thrombocytopenia 

(hematological illness), (9) Other severe  medical 

condition (end stage renal disease, congestive 

heart failure or severe respiratory  syndrome) 

(10) Patients with bilharziasis or a history of 

canal water exposure. 

Study tools 

All participants were subjected to the following 

at the outset:  

(1) Written informed consent, (2) full history 

taking, (3) complete clinical examination, (4) 

biochemical examination (complete blood count, 

liver profile tests (ALT, AST, Albumin, PT, 

alkaline phosphatase, total bilirubin, INR), 

antibilharzial Ab, HBsAg, HCV-Ab, and serum 

creatinine), and (5) Abdominal ultrasonography 

was performed using a Toshiba "Just vision" 

real-time scanner instrument with a 3.5 MHz 

convex transducer (after an overnight fast) with a 

focus on Liver size, Liver echogenicity, Presence 

of periportal thickening, Portal vein diameter and 

patency, Splenic size, Splenic vein diameter and 

patency. Ascites condition (6) Upper GI 

endoscopy to assess the presence and severity of 

varices, as well as any other pertinent upper GIT 

abnormalities. The videoscope system was a 

Pentax EG-3440. To avoid interobserver 

variability, each patient's endoscopic 

examination was performed by the same 

examiner. According to Garcia et al. [8], 

esophageal varices (EV) were categorized into 

small and large varices (small; the varices can be 

depressed by endoscope, large; the varices 
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cannot be depressed by endoscope and/or 

confluent around the circumferential) [7]. 

Varices with red spots were considered to qualify 

as HRVs. 

All of the patients were categorized using Child-

Pugh classification16 of the severity of liver 

disease according to the degree of ascites, the 

serum concentrations of bilirubin and albumin, 

the prothrombin time, and the degree of 

encephalopathy. Encephalopathy: None = 1 

point, Grade 1 and 2 = 2 points, Grade 3 and 4 = 

3 points. Ascites:  None = 1 point, slight = 2 

points, moderate = 3 points Bilirubin: under 2 

mg/ml = 1 point, 2 to 3 mg/ml = 2 points, over 3 

mg/ml = 3 points. Albumin: greater than 

3.5mg/ml = 1 point, 2.8 to 3.5mg/ml = 2 points, 

less than 2.8mg/ml = 3 points. Prothrombin Time 

(sec prolonged): less than 4 sec = 1 point, 4 to 6 

sec = 2 points, over 6 sec = 3 points. Frequently 

INR will be used as a substitute for PT, with INR 

under 1.7 = 1 point, INR 1.7 to 2.2 = 2 points, 

INR above 2.2 = 3 points. A total Child-

Turcotte-Pugh score of 5 to 6 is considered 

Child-Pugh class A (well-compensated disease), 

7 to 9 is class B (significant functional 

compromise), and 10 to 15 is class C 

(decompensated disease). These classes correlate 

with one- and two-year patient survival: class A: 

100 and 85%; class B: 80 and 60%; and class C: 

45 and 35%.  

All patients had their PAPAS Index and other 

known accessible prediction scores calculated, 

PAPAS index:  Log =0.0255 + 0.0031 × age + 

0.1483 × log[ALP] + 0.004 × log[AST] + 0.0908 

× log[AFP + 1]− 0.028 × log [platelet count)] 

[15]. (APRI) AST to platelets ratio index: 

[(AST/ULN) X100)]/platelets [17]. Fibrosis 4 

index: (AgeXAST)/(PLTXALT½) [18]. Lok 

Score: -5.56–0.0089 X PLT+ 1.26 X 

AST/ALT+5.27 X INR [19]. 

Table (1): The simple noninvasive models being 

evaluated as a predictor of EV. 

noitauqE lqdoM 

[(AST/ULN) X100)]/platlets (APRI) AST to 

platelets ratio index 

(AgeXAST)/(PLTXALT½) FIB4 Fibrosis 4 

index 

Log =0.0255 + 0.0031 × age + 

0.1483 × log[ALP] + 0.004 × 

log[AST] + 0.0908 × log[AFP + 

1]− 0.028 × log [platelet count)] 

(PAPAS) 

Platelet/Age/Phosph

atase/AFP/AST 

-5.56–0.0089XPLT+ 

1.26XAST/ALT+5.27XINR  

ekocS koL 

PAPAS index: Platelet/Age/Phosphatase/AFP/AST 

[15] 
APRI:  AST to platelets ratio index: [17] 

FIB4:  Fibrosis 4 index [18] Lok Score [19] 

Table (1).  Within two weeks, the initial clinical 

evaluation, biochemical study, endoscopic 

evaluation, and spleen measurement were 

completed. 

Statistical methods 

Data descriptive statistics: Continuous data were 

presented in a variety of mean± SD formats 

(median; range). Numbers and percentages were 

used to present categorical data.  

Data analytic statistics include: Student t-test (t 

value) for normally distributed parameters and 

Mann Whitney U test for non-parametric data 

distribution (z value), both tests were used to 

compare continuous data parameters between 

groups. The chi square test or Fisher exact test 

were used to compare groups and find 

relationships between categorical data 

characteristics (x2 value). 

To determine the variables independently linked 

with the existence of EV, a ranked Spearman's 

Correlation Test was performed on all the 

characteristics that were substantially different in 

a univariate analysis between patients with EV 

and those without EV. The optimal sensitivity 

and specificity cut off values were determined 

using receiver operating characteristic curves 

(ROC curves). The area under the curve was 

used to determine the model's validity (AUC). 

PAPAS, FIB4, ABRI, and Lok scores were used 

to calculate sensitivity, specificity, positive 

predictive value (PPV), negative predictive value 

(NPV), and diagnostic accuracy (DA) as a non-

invasive measure in the identification of 

esophageal varices. When the area under the 

curve (AUC) is greater than 0.7, the diagnostic 

accuracy of ROC is considered useful, and when 

the AUC is between 0.8 and 0.9, it is considered 

outstanding [31]. 

 

 

RESULTS 

This Patients were divided into two groups based 

on the results of upper GIT endoscopy (Figure 

1): There were 67 individuals (67.0%) in Group I 

who had esophageal varices (EV). This group 

was further divided into the following categories: 

Group Ia consisted of 28 patients (28.0%) with a 

small EV. Group Ib consisted of 39 patients 
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(39.0%) with a large EV. Group II consisted of 

33 individuals (33.0%), none of whom had 

esophageal varices. There were 58 males and 42 

females with a mean age of 46.24± 7.05 years. 

67% of patients in our study had EV, and 40% 

had HREV. We found that the Child-Pugh 

classification among our patients was 41 (41 

percent), 33 (33 percent), and 26 (26 percent) in 

Child A, B, and C, respectively. Endoscopic 

studies revealed EV in around 67 % of cases, 

with large EV accounting for 39%. In 56 % of 

the cases, the portal hypertensive gastropathy 

(PHG) was found. The prevalence of EV was 

29.3%, 87.9 percent, and 100% in child A, B, 

and C, respectively (Table 2). The level of serum 

albumin in patients with EV was found to be 

considerably lower than in those without EV (P 

value 0.001).   In our study, patients with varices 

had a significantly lower platelet count than 

those without (p0.001). Patients with HREV had 

a lower platelet count than those without HREV 

(104.20± 26.96 vs 115.37± 26.96; P value 

=0.101), although this was not statistically 

significant in predicting HREV   (Table 2). 

Ultrasonography revealed that patients with EV 

had a substantially greater average portal vein 

width (PVD) than patients without EV (p0.000) 

(13.73 1.81 vs 10.79 2.12 mm). PVD was also 

observed to be substantially greater in HREV 

patients than in non-HREV patients (p0.000) 

(14.35± 1.93 vs 12.81± 1.11mm). In terms of 

spleen diameter, this study found that patients 

with EV had a significantly larger spleen 

diameter (P0.001) than those without EV (Table 

2). With a p value of 0.001, EV was substantially 

more prevalent in Child B and Child C patients 

compared to Child A patients (87.9%, 100%, and 

29.3%, respectively) in the current study. These 

data indicate that patients with Child B and C 

cirrhosis have a greater risk of having varices 

and bleeding (Table 2). 

Our research found that an APRI score of >1.46 

(AUC of 0.753) can predict the existence of EV 

with a sensitivity of 68 % and specificity of 80%. 

Despite the fact that the APRI score was much 

higher in large EV than in small EV (2.14 VS 

1.76; Table 3 and Figure 2&3), the APRI score 

had no effect in predicting large varices in our 

study. 

The Cutoff values for FIB-4 in the diagnosis of 

EVs and Large EVs are >2.78 and >4.06, 

respectively, with 84%, 69.23 % sensitivity and 

86.67 %, 67.86 % specificity respectively (Table 

3). 

LOK score was proposed to have a cutoff value 

of >0.69 for the diagnosis of EV. At this cutoff, 

the sensitivity was 80%, the specificity was 

66.67%, the PPV was 80%, and the NPV was 

66.7 percent (AUROC was 0.784). Additionally, 

we established a diagnostic criterion of >0.87 for 

Large EV, with a sensitivity of 61.54 percent and 

specificity of 82.14 percent. AUROC was 0.787. 

(See Table 3) 

Patients with EV showed a significantly higher 

PAPAS index than those without EV in our study 

(Table 2). The PAPAS index exhibited a much 

higher diagnostic accuracy than the other tests 

assessed for detecting EV and large EV (APRI, 

FIB-4, and Lok Score). PAPAS index AUCs 

were 0.939 for diagnosis of EVs with 86 % 

sensitivity, 93.33 % specificity, 95.2 % PPV, 

73.7 % NPV, and AUC 0.746 for detecting Large 

EVs with 94.87 % sensitivity, 86.43 

%specificity, 71.2 % PPV, 86.7 % NPV, 

indicating its usefulness in identifying patients 

with large varices who require endoscopy, (Table 

3) & (figure 2).  

PAPAS index was the most significant 

independent predictor of the development of EV 

and large EV using the logistic regression model 

(Table 4).  
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Figure (1): Classification of the studied patients according to the modified Child-Pugh score and the 

results of upper GIT endoscopy. 

 

 

Table (2): Endoscopic findings among the studied cirrhotic patients (n=100) 

nEdqniq uipouEduEEp  Total n=100 %  

Esophageal varices 

67 (67%) 

Isolated esophageal varices 53 (53%) 

Esophageal varices with gastric 

extension (Gastroesophageal varices) 

     Type 1 (GOV1) 

     Type 2(GOV2) 

14(14%) 

 

8 (57.14%) 

6 (42.86%) 

 

so iLck co od LG 

e oeLcao 

Small EV 
* VEaocccc  

 

39(58.2%) 

28 (41.8%) 

42(62.68%) 

 kot pc rolLotLvGdnLc e Gtokl troc

( Vsc)  
56 (65%) 

ddpic  

SLnLoLc  

(47%) 

(9%) 

strLocLvikG kld c dvidveG 

▪Duodenopathy 

▪Antral gastritis 

▪Gastroesophageal reflux (GERD) 

Duodenal ulcer 

Gastric ulcer 

 

 

23 

8 

7 

6 

4 

HREV*: High Risk esophageal varices include either large varices or small varices with risky signs (RED SPOTS) (8) 

Child C: 26 patients with large risky varices 

Child B: 13 patients with   large risky varices, 13 patients with small non-risky varices and 3 patients with small risky varices 

Child A: 12 patients with small non-risky varices   
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Table (3): Demographic, clinical, laboratory and radiological characteristics of patients with & 

without OV, patients with small OV and large OV. Univariate predictors of OV of any 

size are also shown.  

 
Patients without EV 

Patients with 

EV p-value 
Small EV Large EV 

epltMio 

No. = 33 No. = 67 No. = 28 No. = 39 

Age 
41.24 ± 4.70 

(34 – 51) 

48.70 ± 6.73 

(35-62) 
0.000 

45.61 ± 6.24 

(35 – 57) 

50.92 ± 6.23 

(41 – 62) 
0.001 

SLac)d pL)  14 (42.4%) 44 (65.7%) 0.027 15 (53.6%) 29 (74.4%) 0.077 

Jaundice 0 (0.0%) 9 (13.4%) 0.027 2 (7.1%) 7 (17.9%) 0.201 

Palpable 

spleen 
0 (0.0%) 2 (3.0%) 0.316 0 (0.0%) 2 (5.1%) 0.224 

Lower limbs 

oedema 
3 (9.1%) 50 (74.6%) 0.000 12 (42.9%) 38 (97.4%) 0.000 

Ascites 3 (9.1%) 53 (79.1%) .000 15(53.6%) 38 (97.4%)  

0.000 

Child-Pugh 

A 

B 

C   

 

29 (87.9%) 

4 (12.1%) 

0 

 

12 (17.9%) 

29 (43.3%) 

26(38.8%) 

0.000 

 

12 (42.9%) 

15 (53.6%) 

1 (3.6%) 

 

0 (0.0%) 

14 (35.9%) 

25 (64.1%) 

0.000 

HB (g/dl) 
11.59 ± 1.65 

(7 - 14.4) 

10.99 ± 1.96 

(7.2-15.6) 
0.133 

11.45 ± 1.41 

(9.8-15.6) 

10.67 ± 2.07 

(7.2-5.5) 
0.089 

WBCs (/mcL) 
6.29 ± 2.08 

(2.7 - 11.2) 

6.23 ± 2.5 

(2.8-14) 
0.895 

6.57 ± 2.29 

(3-13) 

5.98 ± 2.67 

(2.8-14) 
0.346 

Platelet count 

(/mcL) 

178.61 ± 34.28 

(98 – 252) 

108.70 ± 27.32 

(55-162) 
0.000 

115.14±28.76 

(70-162) 

104.08±25.62 

(55-146) 
0.102 

ALT (0-31 

U/L) 

96.33 ± 54.08 

(23 – 210) 

74.43 ± 36.61 

(21-212) 
0.019 

75.61 ± 38.27 

(32-212) 

73.59 ± 35.85 

(21-170) 
0.826 

AST (0-35 

U/L) 

106.97 ± 51.55 

(39 – 234) 

84.34±41.65 

(28-248) 
0.020 

84.54 ± 42.46 

 (28-248) 

84.21 ± 41.62 

(29-208) 
0.975 

Alb (3.8-5.0 

g/dL) 

3.57 ± 0.40 

(2.7 - 4.3) 

2.92 ± 0.50 

(2.1-4.2) 
0.000 

3.28 ± 0.51 

(2.6-4.2) 
2.66 ± 0.29(2.1-3.5) 0.000 

PT (sec.) 
15.45 ± 1.46 

(11.1-20) 

19.26 ± 20.66 

(12.5-185) 
0.294 

15.58 ± 1.53 

(13.8-21) 

21.91 ± 26.88 

(12.5-185) 0.219 

INR 
1.17 ± 0.13 

(0.98 - 1.72) 

1.81 ± 2.71 

(1.1-17.1) 
0.178 

1.76 ± 3.01 

(1.1-17.1) 

1.84 ± 2.52 

(1.1-17.1) 
0.904 

ALP (98-279 

U/L) 

183.39 ± 38.39  

(81 – 296) 

205.60 ± 61.82 

(103-401) 
0.062 

206.61 ± 58.09 

(103-385) 

204.87 ± 65.10 

(124-401) 
0.911 

Total bilirubin 

(mg/dl) 

1.12 ± 0.42 

(0.4 - 2.6) 

1.96 ±0.86 

(0.6-3.9) 
0.000 

1.56 ± 0.79 2.24 ± 0.80 

 (0.6-3.9) 
0.001 

(0.7-3.6) 

S. Creat. 
0.90 ± 0.1 

(90.4 - 1.2) 

0.97 ± 0.20 

(0.5-1.3) 
0.130 

0.91 ± 0.21 

(0.5-1.3) 

1.00 ± 0.17 

0.7-1.2) 
0.157 

Spleen 

diameter (mm) 

135.33 ± 13.03 

(100-174) 

159.58±13.72 

(135-200) 
0.000 

153.86 ± 8.22 

(141-167) 

163.69 ± 15.41 

(135-200) 
0.003 

PV diameter 

(mm) 

10.79 ± 2.12 

(7.2-16.7) 

13.73 ± 1.81 

(10.2-20.1) 
0.000 

12.73 ± 

1.08(10.2-14.7) 

14.45 ± 1.89(10.5-

20.1) 
0.000 
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Figure (2): ROC curve between patients with OV and patients without OV regarding PAPAS score 

and other available serum liver fibrosis scores. 

 

Table (4): Coml odGkvcoLtcLLvctrLcdL GeLicvkvcdvn GdnLcG koLGcoLe oidveciLtL tdkvck caoc

k c vocGdiLc viciLtL tdkvck ceao. 

eiqco 

etauoEanpsuaeqiap

nE 

n = 33 

etauoEanpsuaep

nE 

N = 67 

 -ltMio  
eEtMMpnE 

N = 28 

VtcEopnE 

N = 29 

e-ltMio  

bdoc 4 

( dLid vc  (RQE  

2.52 

(2.2 - 2.93) 

4.20 

(3.48-5.45) 
0.000 

3.77  

3.01-4.35) 

4.45 (3.79-5.56) 

2.55 - 11.54 

0.021 

PAPAS Index 

mean±SD 

range 

 

0.27 ± 0.02 

(0.23 - 0.32) 

0.33 ± 0.03 

(0.24 - 0.38) 
0.000 

0.31 ± 0.03 

(0.24 - 0.37) 

0.34 ± 0.02 

(0.29 - 0.38) 

0.001 

LOK Index 

mean±SD 

range 

0.60 ± 0.160.000 

(0.23 - 0.96) 

0.82 ± 0.15 

(0.46 - 0.99) 
0.000 

0.73 ± 0.14 

(0.46 - 0.98) 

0.88 ± 0.12 

(0.62 - 0.99) 

0.00010 

APRI 

Lid vc  (RQE)  

1.41 

(1.07 – 2.35) 

1.95 

 (1.37–2.78) 
0.018 

1.76 

(1.29-2.71) 

2.14 

(1.56-2.78) 

0.409 
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Table (5): Performance of simple non-invasive markers for diagnosis of EV of any size.  

 c cScG koL esdcdviLa 4Fib. c ER  

>0.354 >0.969 >2.78 >1.46 tett-k   

86 80 84 68 SLvGLtdndto 

93.33 16.67 86.67 80 SlL d d dto 

95.2 80 91.3 85   o 

73.7 66.7 76.560 60 P o  

0.93 

(1.72- 16.34) 

0.784 

(5- to 27.79) 

0.893 

(1.36-38.66) 

0.755 

(0.059-1.28) 

cUt 

CI 95 %c  

 

Table (6): Performance of simple non-invasive markers for prediction of large EV (HREV). 

 c cScG koL esdcdviLa 4Fib c

>0.03 >0.87 >4.06 tett-k  cc

94.87 61.54 69.23 SLvGLtdndtoc

86.34 82.14 67.86 SlL d d dtocc

71.2 82.8 75   oc

86.7 60.5 61.3 P oc

0.796 

(10.45- 61.97) 

0.787 

(12.24- 36.02) 

0.666 

(0.53- 1.09) 

 95%cUtcc

Confidence (CI) interval 

 
 

DISCUSSION 

Esophageal Varices are present in 30 to 40% of 

persons with compensated cirrhosis and in 60 to 

85% of those with decompensated cirrhosis (at 

the time of diagnosis of cirrhosis). Since 

untreated varices have a significant risk of 

bleeding, it is important to determine who should 

undergo screening endoscopy to diagnose 

varices. Upon diagnosis of cirrhosis, screening 

esophagogastroduodenoscopy (EGD) is 

recommended to evaluate for the presence of 

gastroesophageal varices [20]. To maximize the 

yield and cost-effectiveness of endoscopic 

screening, it is necessary to identify clinical 

variables that accurately predict EV and aid in 

the identification of patients at highest risk [21]. 

67% of patients in our study showed EV, with 

40% having a large EV. According to D'Amico 

et al., EV was detected in 76 % of cirrhotic 

individuals who had ascites [22]   in another 

study, Barrera et al. found that 85% of patients 

had EV and 57.9% had large EV in another study 

[23]. Additionally, Plianklin and colleagues 

discovered that 49% of patients had EV, with 

10% having a substantial EV [24]. 

To date, numerous studies on the non-invasive 

detection of EV of any size and/or large EV in 

patients with cirrhosis have been published as 

full publications. To reduce the need for 

endoscopy, numerous non-invasive variceal 

screening indicators have been introduced [25-

27]. 

In this study, we compared the ability of the most 

recent noninvasive score of liver fibrosis 

(PAPAS score) to predict the presence and size 

of EV in Egyptian patients with HCV-related 

liver cirrhosis to the gold standard for EV 

diagnosis (upper endoscopy). Additionally, we 

compare this novel score to the other scores 

(APRI, FIB-4, and LOK scores), which have 

been established in a number of studies to be 

useful in diagnosing EV. This is the first study to 

our knowledge that examines this one-of-a-kind 

score. Patients with EV, particularly those with 

high-risk varices, should be identified as 

candidates for prophylactic therapy through 

routine screening [28]. The size of the varices 

has been identified as the key predictor of 

variceal bleeding, which occurs in up to 30% of 

patients with a large EV and is linked with 

significant morbidity and mortality [29].  ROC 

analysis has become an important tool for 

evaluating diagnostic blood indicators for large 

EV or identifying large EV [30].  

Previous research on APRI as a predictor of EVs 

in cirrhotic patients found that an AUC can 

predict EVs (0.62) and large EVs (0.71) in Liver 

Cirrhosis patients [32, 33]. Deng and colleagues 

proposed that the AUC for diagnosing any grade 

EVs was 0.539 with 68 % sensitivity and 46.2% 
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specificity at a cutoff value of >0.87, whereas the 

AUC for predicting Large EVs was 0.506 with 

68.8 % sensitivity and 41.3 % specificity at a 

cutoff value of >0.85.29  Despite a higher score 

for large EV (2.14 vs. 1.76), the difference in our 

results was statistically insignificant, the APRI 

score had no effect on predicting large varices. 

This finding can be explained by due to low 

number of patients in our study and different 

etiology of liver cirrhosis, HCV related liver 

cirrhosis only our study population and multiple 

etiology in others as viral hepatitis and alcoholic 

liver disease which may affect the predictability 

of the index for Esophageal varices. 

We selected FIB-4 threshold values >2.78 and 

>4.06 (AUCs of 0.893 and 0.666, respectively) 

for the diagnosis of EVs and large EVs, with 

84% and 69.23% sensitivity and 86.67% and 

67.86% specificity, respectively. Our findings 

were consistent with those of Hassan and 

colleagues, who stated that Fib-4 had an AUC of 

0.78 and 0.76, with a sensitivity of 76% and 

72.9%, respectively, and a specificity of 80% and 

66.7%, respectively, at cutoffs > 2.8 and 3.3 for 

the diagnosis of EVs and high-risk EVs [27]. A 

large multicenter study involving >600 cirrhotic 

patients was conducted to evaluate the 

performance of several simple serum non-

invasive markers for diagnosing and grading EV 

(including platelets, AST-to-ALT ratio, AST-to-

platelet ratio index, Forns' index, Lok index, Fib-

4, and Fibroindex). The Lok index and Forn's 

index performed the best for EV diagnosis.34 

The PAPAS score, on the other hand, was not 

examined in this multicenter investigation. 

Sebastiani and colleagues reported that the Lok 

Score performed satisfactorily in diagnosing EV 

(cutoff: 0.9, AUC: 0.77), but advised a cutoff 

value of 1.5 for diagnosing LEV (AUC: was only 

0.69) [34]. Again, in their data, Fib 4 shown 

suboptimal performance (AUC: 0.64 & 0.63, cut-

off: 3.5 & 4.3) for diagnosing EVs of any size 

and clinically significant EVs, respectively [34]. 

Previously, it was believed that the Lok Score 

was an excellent predictor of EV. In another 

prospective study, the most effective cutoff value 

for diagnosing significant EV was 0.8, with an 

AUROC of 0.731 and an NPV of 86.4% [35]. 

Lok Score with a cutoff value of >0.69 was 

proposed for EV diagnosis in our study, with a 

sensitivity of 80%, specificity of 66.67%, PPV of 

80%, and NPV of 66.75% and 66.75%, 

respectively (AUROC; 0.784). Additionally, we 

proposed a criterion of >0.87 for the diagnosis of 

large EV, with a sensitivity of 61.54 %, a 

specificity of 82.14%, and an AUROC value of 

0.787. 

Patients with EV showed a significantly higher 

PAPAS index than those without EV in our 

study. The diagnostic accuracy of the PAPAS 

index in detecting EV (cutoff: >0.3, sensitivity 

86%, specificity 93.33%, PPV 95.2%, NPV 

73.7%, AUC; 0.939) and large EV (sensitivity 

94.87%, specificity 86.43%, PPV 71.2%, NPV 

86.7 %, AUC 0.746) was significantly higher 

than that of the other scores tested (APRI, FIB-4, 

and Lok Score), Using the statistical technique of 

logistic regression, it was determined that the 

PAPAS index was the most significant 

independent predictor of the development of EV 

and large EV. 

According to the Baveno VI consensus, patients 

with liver stiffness < 20 kPa and a platelet count 

> 150,000 ul have very low risk of clinically 

significant varices and do not need a screening 

endoscopy, in our study, patients with varices 

had a significantly lower platelet count than 

those without (P value 0.001). Patients with large 

EV had a lower platelet count than those small  

EV (P value =0.101), although this was not 

statistically significant in predicting large EV, 

this result may be due to convergence of 

numbers of large EV patients 39 vs number of 

small varices 28 patient. As regard fibroscan, we 

cannot do to all patient for fanatical reason. 

 

CONCLUSION 

Our findings indicate that the PAPAS model and 

Fib 4 have the best diagnostic performance for 

detecting EV of any size, and the PAPAS and 

LOK scores have the best diagnostic 

performance for detecting LEV in HCV-related 

cirrhotic patients, and thus they may be used as 

an initial screening tool for cirrhosis to exclude 

those patients at extremely low risk of carrying 

EV. Additionally, the PAPAS approach may be 

beneficial in excluding large EV. None of these 

scores however, is accurate enough to 

completely replace endoscopy in the screening of 

cirrhotic patients, but they can be used to reduce 

the number of endoscopies required to screen 

these patients. 
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What is already known? 

• Portal hypertension accompanies the presence 

of liver cirrhosis 

 • Esophageal varices (EV) is one of its serious 

complications  

 • Endoscopy is the most accurate way to check 

for EV 

What is new in this study? 

• Considerable interest in developing models to 

predict the presence of EV 

 • PAPAS index is a novel score for prediction 

of esophageal varices in HCV- related 

cirrhotic patients 

What are the future clinical and research 

implications of the study findings? 

• NOVAL SCORE may aid in further 

improvement of the quality of non-invasive 

screening of EVs and large EVs 

• In further reduction of endoscopic needing 
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