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 Liver cirrhosis is a terminal condition which can cause a complication in 

the form of esophageal varices (EV). Early detection and management of 

EV had become an important factor to prevent the occurrence of bleeding. 

This study is aimed to explore the prevalence and clinical predictors of EV. 

A cross-sectional study on liver cirrhosis patients undergoing EV screening 

using endoscopy in the Hepatobiliary Integrated Procedure Room of Dr. 

Cipto Mangunkusumo Hospital (RSCM) was conducted from January 2016 

to December 2017. From a total of 148 patients, the prevalence of EV in 

patients with liver cirrhosis was 57.4%, which was categorized into small 

degree (23.6%) and large degree (33.8%). This study also found a 

significant mean difference in clinical parameters between the EV and non-

EV groups. These parameters include albumin and bilirubin levels, INR, 

and platelet count, as well as CTP, MELD, and APRI scores (p<0.001). The 

clinical parameter with the highest discrimination and sensitivity in 

predicting EV was CTP score (AUROC: 0.734, 77.65% sensitivity, 61.90% 

specificity, p<0.001) while the APRI score was found to have the highest 

specificity (AUROC: 0.691, 60.00% sensitivity, 71.43% specificity, 

p<0.001). Patients with CTP-C score were found to be the highest 

proportion of cirrhosis patients experiencing EV. Parameters such as 

platelet count and CTP scores could act as clinical predictors of EV in 

cirrhosis patients. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Liver cirrhosis is a terminal condition of chronic liver disease. Most liver cirrhosis patients experience 

complications in the form of esophageal varices (EV), with varying levels of severity. [1] reported that EV 

incidents could reach up to 5% in the first year, increasing up to 28% in the third year. Esophageal varices 

progression to high degree of severity could reach up to 12% and 31% in the first and third year, respectively. 
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One predictor for the progression of EV is having liver cirrhosis with an advanced Child-Turcotte-Pugh (CTP) 

scores, B or C, and finding red wale sign during endoscopy procedure. 

 

Bleeding in EV is considered severe and occurs due to uncontrolled portal hypertension, and may be the cause 

of mortality in one among three patients. The risk of first varices bleeding ranges from 25%-35% in the first 

2 years, but it most commonly occurs on the first year after the diagnosis of EV. Bleeding occurs in up to 50-

53% and 15-20% of patients with large and small EVs, respectively. The highest mortality is found among 

liver cirrhosis patients with CTP C [2]. 

 

Screening for EV findings in patients with liver cirrhosis is periodically performed using gastrointestinal 

endoscopy at intervals of 2-3 years for patients who have never had EV and at intervals of 1-2 years in patients 

with small EV. Endoscopy is highly recommended for patients with liver stiffness above 20 kPa and platelet 

count below 150,000. [3] found that CTP score could be used for predicting EV, due to the fact that 85% of 

patients with CTP B or C had EV. Patients with CTP B or C had three-fold increased risk for the occurrence 

of EV compared to patients with CTP A. 

 

The finding of EV on liver cirrhosis patients is essential to determine the start of beta-blocker therapy or EV 

ligation to prevent the first episode of EV bleeding. CTP score is a standardized evaluation that is widely used 

to determine the need for screening using endoscopy [4]. This study aimed to explore the prevalence of EV 

among cirrhosis patients on every level of CTP and its associated factors. 

 

2. Subjects and Methods 

 

2.1 Study population and design 

A cross-sectional study was conducted on liver cirrhosis patients who underwent EV screening in the 

Hepatobiliary Integrated Procedure Room of Dr. Cipto Mangunkusumo General National Hospital (RSCM). 

The Ethics Committee of the Faculty of Medicine, University of Indonesia approved this study.  Data on liver 

cirrhosis patients who underwent endoscopy in the Hepatobiliary Integrated Procedure Room of RSCM was 

collected from January 2016 to December 2017. 

 

2.2 Inclusion and exclusion criteria 

The inclusion criteria were patients aged over 18 years with a diagnosis of liver cirrhosis, as proven by 

ultrasonography or FibroScan with F4 value and patients who underwent endoscopy. The exclusion criteria 

were patients with non-cirrhotic portal hypertension etiology, a history of EV ligation, and incomplete 

laboratory data. 

 

2.3 Data collection 

Demographic and clinical data, including gender, age, hepatitis marker, aspartate aminotransferase (AST) 

level, alanine aminotransferase (ALT) level, platelet count, CTP score, MELD score, and AST to Platelet 

Ratio Index (APRI) score before endoscopy were extracted and calculated using the patient’s medical record 

data. CTP score was calculated based on the level of albumin, bilirubin, international normalized ratio (INR), 

and the presence of ascites, and encephalopathy. CTP was classified into three categories, namely: class A 

for scores of 5-6, class B for scores of 7-9, and class C for scores of 10-15. MELD score was calculated based 

on the serum levels of creatinine and bilirubin, as well as INR; while APRI was calculated based on the ratio 

between AST level and platelet count. 

 

2.4 Statistical analysis 
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The collected data was analyzed using MedCalc. Numerical variables were described using mean ± standard 

deviation (SD), while categorical variables were described using proportion. Numerical parameters were 

analyzed using the non-paired t test to assess the mean difference between the EV and non-EV groups. ROC 

analysis was further conducted to evaluate the sensitivity and specificity of platelet count and CTP, MELD, 

and APRI scores as predictors for EV. 

 

3. Results 

This study included 148 patients who fulfilled the inclusion criteria. In patients with cirrhosis, endoscopy 

screening is dominated by males (73%), with an average age of 53 years old. Hepatitis B infection is the most 

common cause of cirrhosis (52%), followed by hepatitis C infection (28.4%) and non-B, non-C hepatitis 

(19,6%). The median score for AST and ALT levels were 48 U/L (10-576 U/L) and 33 U/L (3-274 U/L), 

respectively (Table 1). 

 

Table 1. Baseline characteristic of subjects 

 Total 

(N=148) 

Child Pugh A 

(N=73) 

Child Pugh B 

(N=40) 

Child Pugh C 

(N=35) 

Demographic and Clinical Characteristic    

Sex, n (%) 
   Female  

   Male 

 
40 (27%) 

108 (73%) 

 
22 (30.1%) 

51 (69.9%) 

 
7 (17.5%) 

33 (82.5%) 

 
11 (31.4%) 

24 (68.6%) 

Age, (mean±SD) 53±10.88 54±10.29 52±11.88 52±10.99 

Etiology, n (%) 

   Hepatitis B 

   Hepatitis C 

   Non-B dan Non-C 

 

77 (52%) 

42 (28.4%) 

29(19.6%) 

 

39 (53,4%) 

24 (32.9%) 

10 (13.7%) 

 

21 (52.5%) 

10 (25%) 

9 (22.5%) 

 

17 (48.6%) 

8 (22.9%) 

10 (58.6%) 

AST U/L, median (range) 48 (10-576) 37 (10-266) 65 (15-275) 72 (24-576) 

ALT U/L, median (range) 33 (3-274) 28 (3-221) 37 (10-274) 40 (15-197) 

Endoscopic Characteristic     

Esophageal varices, n (%) 
   No 

   Yes 

 
63 (42.6%) 

85 (57.4%) 

 
46 (63%) 

27 (37%) 

 
11 (27.5%) 

29 (72.5%) 

 
6 (17.1%) 

29 (82.9%) 

Esophageal varices degree, n (%) 

   Normal 

   Small 

   Large 

 

63 (42.6%) 

35 (23.6%) 

50 (33.8%) 

 

46 (63%) 

13 (17.8%) 

14 (19.2%) 

 

11 (27.5%) 

14 (35%) 

15 (37.5%) 

 

6 (17.1%) 

8 (22.9%) 

21 (60%) 

Gastric varices, n (%) 

   No 

   Yes 

 

131 (88.5%) 

17 (11.5%) 

 

68 (93.2%) 

5 (6.8%) 

 

31 (77.5%) 

9 (22.5%) 

 

32 (91.4%) 

3 (8.6%) 

Portal hypertension, n (%) 

   No 

   Yes 

 

45 (30.4%) 

103 (69.6%) 

 

31 (42.5%) 

42 (57.5%) 

 

9 (22.5%) 

31 (77.5%) 

 

5 (14.3%) 

30 (85.7%) 
Red color sign, n (%)  

   No 

   Yes 

 

129 (87.2%) 

19 (12.8%) 

 

72 (98.6%) 

1 (1.4%) 

 

34 (85%) 

6 (15%) 

 

23 (65.7%) 

12 (34.3%) 

 

Endoscopic screening revealed that the prevalence of EV increased along with the increasing severity of liver 

cirrhosis. The proportion of EV in cirrhosis patients with CTP A, CTP B, and CTP C were 37%, 72.5%, and 

82.9%, respectively. Higher EV degrees also increased proportionately to the increased CTP score, with large 

EV comprising 60%, 37.5%, and 19.2% of CTP C CTP B, and CTP A patients, respectively. 

 

This study found significant mean differences in several clinical parameters between the EV and non-EV 

groups (Table 2). The mean albumin level in the EV group was significantly lower than the non-EV group 

(3.19±0.86 g/dL vs. 3.71±0.86 g/dL, p<0.001). EV patients also had significantly lower platelet count than 
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non-EV patients (105±63 vs. 158±86 x103/μL, p<0.001). However, bilirubin level and INR were found to be 

higher in those experiencing EV than those who were not (3.06±3.89 vs. 1.69±3.50 mg/dL, p<0.001 and 

1.25±0.32 vs. 1.14±0.22, p=0.001, respectively). Moreover, clinical scores such as CTP, MELD, and APRI 

were significantly higher in the EV group than the non-EV group (p<0.001). 

 

Table 2. Clinical differences in patients with esophageal varices and non esophageal varices 

Variable Esophageal Varices, (Mean±SD) P value 

Yes No 

Albumin (g/dL) 3.19±0.86 3.71±0.86 <0.001 

Bilirubin (mg/dL) 3.06±3.89 1.69±3.50 <0.001 

INR 1.25±0.32 1.14±0.22 0.001 

Platelet (103/μL) 105±63 158±86 <0.001 
Child Pugh Score 8±2.50 6±2.01 <0.001 

MELD Score 14±6.90 11±7.22 <0.001 

APRI  2.16±2.16 1.23±1.36 <0.001 

 

A diagnostic test was conducted to determine the clinical parameters’ discrimination ability, sensitivity, and 

specificity as predictors of EV (Table 3). 

 

Table 3. Comparison of Platelets, CTP, MELD, and APRI as esophageal varices predictors 

 ROC P value Cut Off Sensitivity (%) Specificity (%) 

Platelet 

(103/μL) 

0.717 <0.001 ≤122 76.47 61.90 

Child Pugh 0.734 <0.001 >5 77.65 61.90 

MELD 0.662 0,001 >8.47 75.29 57.14 

APRI 0.691 <0.001 >1.3 60.00 71.43 

 

The clinical parameters with the highest discrimination ability and sensitivity as EV predictors was the CTP 

score (AUROC: 0.734, 77.65% sensitivity, 61.90% specificity, p<0.001), while APRI score had the highest 

specificity (AUROC: 0.691, 60.00% sensitivity, 71.43% specificity, p<0.001). (Figure 1) 

 

 
Figure 1. Comparison of Platelets, CTP, MELD, and APRI as esophageal varices predictors 

 

Logistic regression analysis was performed on four variables that were suspected as predictors of EV. At the 

time of modelling, the APRI and MELD variables were gradually excluded due to having a p value of >0.25; 

the final predictive model of EV found in patients with liver cirrhosis is as follows: 
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Logit (y) = -1.091 – 0.008 (platelets) + 0.343 (CTP score) 

P = 1/(1 + ExpLogit (-y)) 

 

The equation explained that EV was likely found among liver cirrhosis patients with lower platelet count and 

higher CTP scores. Exp value (b) for platelet count was 0.99 (95% CI: 0.98 - 0.99), while the exp value (b) 

for CTP score was 1.41 (95% CI: 1.19-1.67). It could be concluded that a decrease in platelet count by 1,000 

/ µL had a risk of 1 / 0.99, indicating that it is 1.01 times more likely to discover EV in patients with this 

platelet count, whereas an increase in CTP score by one increased the risk of EV by 1.41 times. Platelet count 

and CTP scores had higher AUC values than a single AUC value on platelets or CTP scores only (0.786 (95% 

CI: 0.709-0.864, p = 0.040). 

 

4. Discussion 

The current study found that among 148 liver cirrhosis patients involved in the study, 73% were male with 

an average age of 53 years old. The finding was in line with the study conducted by [5] which found that 

78.4% of liver cirrhosis patients were men with an average age of 51 years old. Other studies by [6], [7] also 

found that the majority of liver cirrhosis patients were men (67% and 80% respectively). 

 

The etiology of most liver cirrhosis patients is hepatitis B infection, comprising 52% of the cases. In 

comparison, hepatitis C infection and other causes comprise only 28.4% and 19.6% of the cases, respectively. 

This finding was in line with the findings of [8] reporting that as a hepatitis B endemic country, Indonesia 

had a 37-76% prevalence of positive HBsAg among liver cirrhosis patients. Based on data published in the 

2013 National Basic Health Research, the prevalence of hepatitis B in the general population was estimated 

to be around 4.0-20.3%. The proportion of HBsAg positive patients reached up to 7.1% nationally [9]. This 

high number of hepatitis B infection in Indonesia contribute to the increasing number of chronic liver disease 

cases, including liver cirrhosis. 

 

EV is one of the clinical complications of liver cirrhosis mediated by the increasing portal vein pressure. EV 

was found in 50% of cirrhosis patients and in 5-15% of cirrhosis patients who showed new varices formation 

or deterioration of varices each year. Increased intrahepatic blood vessel due to endothelial dysfunction, 

decreased vasodilation activity, increased vasoconstriction activity, and hepatic cell activities are several 

pathways that underlie portal hypertension in cirrhosis patients. Increased portal blood flow causes blockage 

in the portal vein that results in the formation of collateral blood vessels, contributing to the formation of EV 

[10]. This study observed that the prevalence of EV in patients with liver cirrhosis was 57.4%, classified into 

small EV (23.6%) and large EV (33.8%). Studies in the Asian population showed that the prevalence of EV 

was higher (77.7%), with advanced EV degrees comprising of up to 35.4% of the cases [3]. 

 

The prevalence of EV increases with the increase of the Child-Turcotte-Pugh (CTP) score in liver cirrhosis 

patients. This study found that the prevalence of EV among CTP-A, CTP-B, and CTP-C were 37%, 72.5%, 

and 82.9%, respectively. Furthermore, among all patients experiencing EV, 31.8% had CTP-A score, 34.1% 

had CTP-B score, and 34.1% had CTP-C score. This study also found that the increasing percentage of portal 

hypertension and red wale sign correlates with the worsening of CTP score. A study conducted by [11] 

showed that the 126 terminal liver cirrhosis patients with EV included in their study was dominated by the 

CTP-C group (46.9%) followed by CTP-B (37.5%), and CTP-A (15.6%). The study also found that CTP 

score had a significant association with the prognosis of patients with EV, in which patients having CTP score 

more than 10.5 showed hazard risk (HR) of 3.215 (95% CI: 1.140-9.603, p value < 0.001) for experiencing 

bleeding from EV. Another study by [12] showed a similar result in which CTP score in patients with EV 

was a significant predictor of mortality in the 6th week after bleeding with the mortality prediction among 
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CTP-A group was 4.4-7%, among CTP-B group was 10.8-24.3%, and among CTP-C was 34.4-69.3%. 

 

The average platelet count among EV patients was 105,0003 ± 63,000/mm3, and 158,000/mm3 ± 

86,000/mm3 in patients without EV. A study by [7], [13] reported similar results: low platelet count (with 

<106,0003 and <118,000/mm3 cut-off, respectively) was an independent predictor for the occurrence of EV. 

Thrombocytopenia was also among the factors associated with the size of EV. This may be due to the 

sequestration of platelets in the enlarged spleen resulting from portal hypertension. Thrombocytopenia can 

also be influenced by decreasing production of thrombopoietin, which also depends on the number of 

functional liver cells. 

 

Endoscopic features studied in this study revealed the degree of esophageal varices, the presence of varices 

in the fundus, portal hypertension, and red wale sign. Among all patients recruited for the study, 33.8% and 

23.6% had features of large and small EV, respectively. This finding was in line with the study by [4] which 

found that among patients undergoing EV in 2016-2017, most of them were dominated by patients having 

large EV. [14] also reported that large EV was found more frequently among patients with CTP-B and C 

score compared to CTP-A group. This was associated with the natural history of cirrhosis, where along with 

the progression of liver fibrosis, there will be a decrease in liver function, followed by an increase of portal 

pressure that will lead to the more severe manifestation, such as jaundice, ascites, or upper gastrointestinal 

bleeding due to the rupture of EV. 

 

This study also discovered a significant difference in lab parameters, including albumin, bilirubin, INR, 

platelet count and in the clinical features as indicated by CTP, MELD, and APRI scores among the group 

with and without EV (p<0.05). [15] showed similar results in which there was a significant difference in terms 

of clinical parameters between the EV and non-EV groups. These parameters include platelet count 

(172.9±81.6 x 103/mm3 vs. 96.8±52.3 x 103/mm3, p<0.001), bilirubin level (0.91±0.5 mg/dL vs. 1.93±2.2 

mg/dL, p<0.001), PT INR (1.13±0.2 vs. 1.32±0.2, p<0.001), and CTP score (5.24±0.8 vs. 6.30±1.7 among 

EV group, p<0.001). Several parameters, such as platelet count, PT, serum albumin, and AST were reported 

to correlate with the presence of varices and portal gastropathy hypertension. This may be due to decreasing 

liver function resulting from cirrhosis and increasing risk for portal hypertension and VE complications. 

 

This study demonstrated a significant difference in mean bilirubin levels between patients with EV 

(3.06±3.89mg/dL) and patients without EV (1.69±3.50 mg/dL). A study by [16] found a similar result 

showing that higher bilirubin level was significantly associated with EV (cut-off value 1.6mg/dL). 

Additionally, studies by [17], [18] also reported that bilirubin is an excellent test for liver function assessment 

due to its involvement in transport process in the liver, starting from the separation of bilirubin with albumin, 

conjugation of bilirubin, to the excretion process. 

 

INR was another parameter with significant difference between the EV group (1.25±0.32) and the non EV 

group (1.14±0.22). INR increases in cirrhosis due to decreased synthesis of clotting factors associated with 

vitamin K. Cirrhosis is also associated with the alteration of platelet function, hyperfibrinolysis, and the 

reduction of anticoagulating factors, such as proteins C and S. Although this study found that INR increased 

significantly in the EV group, the study conducted by [19] reported that INR was not an accurate predictor 

for the risk of varices bleeding. The study found that only serum bilirubin level was associated with varices 

bleeding (OR: 0.74; 95%CI: 0.61-0.90, p-value: 0.003). 

 

A test was conducted to assess the sensitivity and specificity of the following parameters: platelet count, CTP 

score, MELD, and APRI in predicting EV. The result showed that platelet count had an AUROC of 0.717 
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with a cut-off value of ≤122.000/μL. This indicated moderate discrimination ability with 76.47% sensitivity 

and 61.90% specificity. Another study by [20] also showed similar result in which platelet count were found 

to be a predictor of EV with an AUROC of 0.70. Furthermore, [3] also demonstrated that platelet count have 

a discrimination ability as reflected in the area under the ROC curve of 0.70 with ≤90.000/μL cut-off (59.3% 

sensitivity and 64.2% specificity). CTP score not only predicts the mortality of cirrhosis patients but also 

indicates the occurrence of EV. This study found that CTP with a cut-off point of >5 had a moderate 

discrimination ability (AUROC: 0.734) with a sensitivity of 77.65% and specificity of 61.90%. A previous 

study by [3] showed that a CTP B/C score (>7) had a higher sensitivity (95%) for screening the occurrence 

of EV among cirrhosis patients, although the specificity was lower (25.7%). A study by [21] showed that a 

CTP score of >9 had a moderate discrimination ability (AUROC: 0.796) with a sensitivity of 79.1% and 

specificity of 63.6%. 

 

Logistic regression test revealed that two parameters could be reliable predictors for EV, namely platelet 

count and CTP scores. The current study demonstrated that the lower the platelet count (OR: 0.99; 95% CI: 

0.98-0.99) and the higher the CTP score (OR: 1.41; 95% CI: 1,19-1,67), the higher the risk of EV. The current 

study also found a better discrimination ability on the logistic regression model with an AUROC of 0.786 

(95% CI: 0.709-0.864, p=0.040). This finding is in contrast with the finding of [22] which reported that 

palpable spleen, platelet count, spleen size > 13.8 mm, portal vein size > 13 mm, and splenius size > 11.5 mm 

are the factors associated with the risk of large EV with a larger AUROC of 0.883. 

 

5. Conclusion 

The largest proportion of liver cirrhosis patients with EV was comprised of patients with CTP-C score. The 

result obtained in this study showed that there were significant differences in clinical parameters including 

albumin and bilirubin levels, INR, and platelet count, as well as CTP, MELD, and APRI scores between the 

EV and non-EV groups. The clinical parameter with the highest sensitivity as EV predictor was the CTP 

score, while the clinical parameter with the highest specificity was the APRI score. Final multivariate analysis 

revealed that parameters such as platelet count and CTP score have the potential to be reliable clinical 

predictors of EV in cirrhosis patients. 

 

Abbreviations: 

ALT: Alanine aminotransferase; APRI: Aspartate aminotransferase to platelet ratio index; AST: Aspartate 

aminotransferase; AUC: Area under the receiver operating characteristic curve; AUROC: Area under the 

receiver operating characteristics; CI: Confidence Interval; CTP: Child–Turcotte–Pugh; EV: Esophageal 

varices; Exp: Exponential function; HR: Hazard risk; INR: International normalized ratio; Logit: Logistic 

unit; MELD: Model for end-stage liver disease; OR: Odd ratio; SD: Standard deviation. 
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