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ABSTRACT 

BACKGROUND 
Variceal bleeding is a major cause of morbidity and mortality in cirrhosis and endoscopic examination is not accessible in most 
rural centers. The aim of the study is to identify the clinical, hematological, biochemical, and ultrasonographic parameters that 
predict the presence of  large esophageal varices in patients with cirrhosis. 
 
METHODOLOGY 
Seventy two patients fulfilling inclusion criteria were enrolled for this prospective observational study. Relevant clinical 
parameters like ascites, splenomegaly, jaundice and laboratory parameters like complete blood picture with absolute platelet 
count, prothrombin time, serum bilirubin, albumin, CTP class and ultrasonographic characteristics like spleen size, splenic vein 
size, portal vein diameter were recorded and assessed. Univariate and multivariate analysis was done for predictors of large 
esophageal varices. 
 
RESULTS 
Thirty one (43%) patients in this study had varices, out of them 15 (48%) had large varices. On multivariate analysis, presence of 
large esophageal varices was significantly associated with a spleen size >16cm (p value-0.001), platelet count <88,000 (p value-
0.003) and CTP Class B/C (p value-0.02). 

 
CONCLUSIONS 
Thrombocytopenia <88,000, splenomegaly >16cm and CTP class B and C can stongly predict the presence of large esophageal 
varices. PLC/SD ratio, SAAG, PVD and PVF did not have any statistical significance in predicting large esophageal varices in our 
study. 
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INTRODUCTION 

Variceal bleeding is a medical emergency associated with a 

mortality that in spite of recent progress, is still in the order 

of 10–20% at 6 weeks.1 The prevalence of varices is 

approximately 60-80% and the risk of bleeding is 25-35% in 

patients with cirrhosis. Progression from small-to-large 

varices is approximately at a rate of 5 to 10% per year.2 

Primary prophylaxis with either nonselective beta-blockers 

or endoscopic band ligation may reduce the risk of variceal 

bleeding.2  
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Baveno VI Consensus Conference on portal 
hypertension recommended that all cirrhotic patients should 
be screened for the presence of esophageal varices, when 
liver cirrhosis is diagnosed.1 As a result of invasive nature of 
endoscopy and unavailability in rural settings developing a 
non-invasive predictor of the presence of large varices would 
help in selective referral of patients and starting primary 
prophylaxis to prevent variceal haemorrhage. Several 
prediction models with a combination of platelet count, Child-
Pugh class, platelet count, splenomegaly, spleen width and 
portal vein diameter were investigated in a number of studies 
to predict the presence of varices. However, different studies 
have yielded different results probably due to differences in 
the population selected. 

 

METHODOLOGY AND PATIENT SELECTION 
This prospective observational study was performed 
between March 2010 and August 2011 at Department of 
Gastroenterology, Osmania General Hospital. All patients with 
cirrhosis of liver presenting to the Department of 
Gastroenterology and General Medicine, who did not undergo 
endoscopy previously were included. Patients with prior 
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treatment with β-blockers or endoscopic variceal ligation or 
endoscopic sclerotherapy, upper gastrointestinal hemorrhage 
before endoscopy, history of TIPS or Shunt surgery, patients 
with only gastric varices and patients with HCC were 
excluded from this study. 

Detailed history and symptoms and signs of cirrhosis 
were recorded in all patients. Ascites was graded as Grade I 
(Mild ascites only detectable by ultrasound), Grade II 
(Moderate ascites evident by moderate symmetrical 
distension of abdomen) or Grade III (Large or gross ascites 
with marked abdominal distension).3 Hepatic 
encephalopathy was graded from grade 0 to IV as per the 
Conn’s grading.4 Diagnosis of cirrhosis was based on clinical, 
biochemical, and imaging findings. 

 
BLOOD INVESTIGATIONS 
Complete blood picture with haemoglobin, total leukocyte 
count, platelet count, liver function tests, serum bilirubin 
(Total and conjugated), alanine aminotransferase and 
aspartate aminotransferase, protein, albumin, INR 
prothrombin time were done. Child-Pugh score was 
calculated for each patient.5 Viral markers for HBsAg and 
antibodies to hepatitis C virus were done to determine the 
cause of cirrhosis. Other investigations like (Serum 
ceruloplasmin and slit lamp examination for Wilson's disease, 
tests for autoantibodies for autoimmune liver disease, iron 
studies for hemochromatosis) were carried out wherever 
indicated.  
 
ULTRASOUND ABDOMEN WITH DOPPLER 
Ultrasonography was done in all patients and the maximum 
vertical span of the liver, nodularity of liver surface, spleen 
size (Length of its longest axis), diameter of the portal and 
splenic veins, presence of portal-systemic collaterals, and 
presence of ascites were recorded. 
 
ENDOSCOPIC EVALUATION 
All patients underwent endoscopy for assessment of 
esophageal and gastric varices within 1-2 days of admission. 
Esophageal varices were graded as small <5mm or large 
>5mm.6 Gastric varices, portal hypertensive gastropathy, 
duodenopathy and rectal varices were recorded wherever 
present. 

 
STATISTICAL ANALYSIS 
Data was analysed using statistical package for social sciences 
[SPSS; Version 13, Chicago Inc]. Univariate analysis for 
determining the association of various clinical, laboratory 
and ultrasound variables with the presence of esophageal 
varices was performed using Student ‘t’ test for continuous 
variables and Chi square tests for categorical variables. 
Difference was considered statistically significant if the two 
tailed ‘p’ value was <0.05; a value of <0.01 was considered 
highly significant and a value of >0.05 was considered 
insignificant.  

All variables found to be significant in univariate 
analysis were studied using multiple logistic regression 
analysis to identify independent predictors for the presence 
of large esophageal varices.   

Receiver Operating Characteristic curves [ROC] analysis 
was performed on the available data set for the parameter 
that had the best predictive value of the presence of large 
esophageal varices. Validity of the model was measured by 
means of the area under receiver operating characteristic 
curve [AUROC]. A model with an AUROC above 0.7 was 
considered useful, while an AUROC between 0.8 and 0.9 
indicated excellent diagnostic accuracy; larger the area under 
ROC curve the better the discriminating ability of the 
variable. Various cut-off values were investigated for the 

model to determine the optimal values that predict or 
exclude large esophageal varices.  

Sensitivity and specificity of each significant variable 
was estimated by the ROC curve. Positive and negative 
predictive values were calculated for each significant 
variable.  

 
RESULTS 
Seventy two patients fulfilling inclusion criteria were 
enrolled for this study. Of these patients, 45 [62.5%] were 
male; 27 [37.5%] were female with a mean age of 47 years 
with a range of 17-71 yrs. [Table 1]. Most common etiology 
was alcohol [n–27; 37.5%], followed by hepatitis B [n-13; 
18.05%], hepatitis C [n-7; 9.7%], combined infection with 
hepatitis B and C [n-2; 2.7%], hepatitis B with alcohol [n-5; 
6.9%], hepatitis C with alcohol [n-4; 5.5%], Wilson’s disease 
[n-5; 6.94%], Budd Chiari syndrome [n-7; 9.7%], secondary 
biliary cirrhosis [n- 2; 2.7%].  There were 14 patients in CTP 
class A; 28 patients in class B; 30 patients in class C. Overall, 
31 patients had esophageal varices; 41 had no esophageal 
varices. In patients with esophageal varices, 15 had large 
varices and 16 had small varices. In our study, a platelet 
count of <100,000; spleen size of >14.5cm; platelet 
count/spleen diameter ratio <870; portal vein diameter 
>13mm; CTP class B/C were the best indicators of varices 
[Table 2]. These values represent median values and offered 
the best discrimination value on univariate analysis, variables 
significantly associated with presence of large varices were 
CTP class B/C, platelet count, spleen size, SAAG ratio, portal 
vein diameter and platelet count/spleen diameter ratio. On 
multivariate analysis, presence of large esophageal varices 
was significantly associated with a spleen size >16cm, 
platelet count < 88,000 and CTP class B/C [Table 3]. 
 
DISCUSSION 
Endoscopy to detect varices is an invasive procedure and is 
not readily available in rural settings; hence, non-invasive 
parameters to detect large esophageal varices which are 
more likely to bleed are required. Several studies have 
evaluated possible non-invasive markers of esophageal 
varices. The aim of the present study is to identify clinical 
variables, lab parameters and imaging features that correlate 
with presence of large esophageal varices, so as to selectively 
refer patients for prophylactic esophageal band ligation. 

Our data showed that 8 factors had predictive ability for 
the presence of esophageal varices on univariate analysis. 
However, on multivariate analysis only 5 of these 8 variables, 
namely a platelet count of <100,000; spleen size of >14.5cm; 
platelet count/spleen diameter ratio <870; portal vein 
diameter >13mm; CTP class B/C were the best indicators of 
varices. These values represent median values and offered 
the best discrimination value. Our data showed that 6 factors 
had predictive ability for the presence of large esophageal 
varices on univariate analysis. However, on multivariate 
analysis only 3 of these 6 variables, namely a platelet count of 
<88,000; spleen size of >16cm; CTP class B/C were the best 
indicators of large varices. These values represent median 
values and offered the best discrimination value. 

The two parameters found to have independent 
predictive ability for large esophageal varices in our study 
namely, platelet count and splenomegaly have been the most 
consistently identified predictors of varices in a number of 
previous studies. Relationship of these two predictors to the 
presence of large esophageal varices may be explained, in 
that a palpable spleen as well as a low platelet count are both 
related to the presence of higher portal pressure. 
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PLATELET COUNT 
Moderate thrombocytopenia is frequent in cirrhosis of the 
liver and in most cases it is well tolerated. The discovery of 
the lineage-specific cytokine Thrombopoietin (TPO) explains 
the link between hepatocellular function and thrombopoiesis. 
TPO is predominantly produced by the liver and 
constitutively expressed by hepatocytes. In humans, TPO 
production is dependent on functional liver cell mass and is 
reduced in cirrhotics. This leads to reduced thrombopoiesis 
in the bone marrow and consequently to thrombocytopenia 
in advanced cirrhosis.7 We report that the sensitivity of 
platelet count of <88,000 for prediction of large varices is 
82%; specificity is 89%; positive predictive value is 78%; 
negative predictive value is 82% [Table 4].  

In our study, average platelet count of patients with 
large varices was 88,000, compared to 100,000 in patients 
with small varices. This indicates that while 
thrombocytopenia is an important predictor of any grade of 
varices, a count less than 88,000 always predicts the presence 
of large varices. Our study is in accordance to the studies of 
Chalasani.8 [1999; 346 patients; platelet count of <88,000], 
Zaman.9 [2002; 300 patients; platelet count of <80,000], 
Sarwar.10 [2005; platelet count of <88,000], Cherian.11 [2010; 
platelet count of <90,000], Burton.12 [2007; platelet count 
<80,000]. Zein.13 [2004], Sanyal.14 [2006] reported a platelet 
count of <150,000 as an independent predictor for presence 
of large varices. Garcia-Tsao.15 [2005; 180 patients], Pilette.16 
[1999; 116 patients], Thomopoulos.17 [2003; 184 patients], 
Schepis.18 [2001; 143 patients], Madhotra.19 [2002; 184 
patients], Giannini.20 [2003; 265 patients], Ng.21 [1999; 92 
patients], Bressler.22 [2005; 235 patients], reported that low 
platelet count is an independent risk factor for the presence 
of large esophageal varices.  
 
SPLEEN SIZE 
Palpable spleen and splenic size >16cm were important 
predictors of large varices in our study. We report that a 
spleen size of >16cm, predicted presence of large varices by a 
sensitivity of 90%, a specificity of 94%, a positive predictive 
value of 86%, negative predictive value of 90%. 

Our study is in accordance to the studies of Cherian.10 
[2010; spleen diameter of >16cm], Sharma and Aggarwal.23 
[2007, spleen diameter of ≥14cm], Hong.24 [2011; spleen 
diameter of >14.5cm], Saragapani.25 [2010; spleen diameter 
of >14cm], Thomopoulos.16 [2003; spleen diameter of 
>14.5cm]. 
 
CTP CLASS B/C 
In our study, a statistically significant correlation was found 
between CTP classification grades and esophageal varices 
grade. CTP class B/C were associated with a sensitivity of 
80%, specificity of 88%, positive predictive value of 72%, 
negative predictive value of 84% for the presence of large 
esophageal varices. Our study is in accordance with the study 
of Zaman [2001], who reported that advanced CTP class is an 
independent risk factor for large varices. He reported that 
CTP class B/C had a 3-fold increase in the risk of having large 
varices compared with CTP class A. This was further 
corroborated by the studies of Cherian.10 [2010], Cales.26 
[2004], Giannini.19 [2003; 184 patients], Burton.11 [2007]. 
 
CONCLUSIONS 
Cirrhotic patients with a platelet count of  less than 88,000, 
are more likely to have large esophageal varices on 
endoscopy than patients with a platelet count of more than  
88,000. Platelet count has an inverse correlation with the 
presence of large varices. As the platelet count decreases, 
prevalence of large esophageal varices increases. Size of   
spleen has a direct correlation with size of esophageal 

varices. A spleen size of >16cm was associated with large 
varices whereas a spleen size of >14.5cm was associated with 
small esophageal varices. Size of varices was also related to 
the severity of liver disease. Proportion of patients with large 
varices was more in Child class B and C compared to Child 
class A. 
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Characteristics Data 

Total number of patients 72 

Male/female 45/27 

Mean age (yr.) 
47 

[range,17-71] 

Etiology of liver disease  

Alcohol 27[37.5%] 

Hepatitis B 13[18.05%] 

Hepatitis C 7[9.7%] 

Hepatitis B/alcohol 5[6.9%] 

Hepatitis C/alcohol 4[5.5%] 

Hepatitis B + C 2[2.7%] 

Wilson’s disease 5[6.94%] 

Budd-Chiari syndrome 7 [2.7%] 

Secondary biliary cirrhosis 2 [2.7%] 

Child–Pugh class  

A (5–6) 14[19.4%] 

B (7–9) 28[38.9%] 

C (10–15) 30[41.7%] 

MELD [mean + SD] 17 ± 5 

Table 1: Patient Demographics 
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VARIABLE 
VARICES LARGE 

[n = 15] 
VARICES SMALL 

[n = 16] 
p VALUE 

AGE [yr] 43.73 ±7.33 46.50 ± 9.71 NS 
SEX [M/F] 10/5 9/7 NS 

ASCITES [CLINICAL][%] 80% 75% NS 
PALPABLE  

SPLENOMEGALY [%] 
93.33% 75% 0.001 

HEPATIC  
ENCEPHALOPATHY [%] 

26.66% 25% NS 

JAUNDICE [%] 93.33% 87.5% NS 
PALLOR [%] 80% 76.66% NS 

Hb [g/dl] 10.24 ± 1.09 11.06 ± 1.17 NS 
TOTAL COUNT 5933 ± 1312 7062 ± 1881 NS 

ALBUMIN [mg/dl] 1.99 ± 0.092 2.16 ± 0.47 NS 
BILIRUBIN [mg/dl] 3.03 ± 0.445 2.78 ± 0.96 NS 

AST [IU/L] 45.67 ± 14.13 38.75 ± 32.33 NS 
ALT [IU/L] 23.60 ± 8.692 27.13 ± 17.64 NS 

PT [sec] 19.47 ± 3.11 18.19 ± 1.64 NS 
INR 1.86 ± 0.37 1.76 ± 0.22 NS 

VARIABLE 
VARICES LARGE 

[n = 15] 
VARICES SMALL 

[n = 16] 
p VALUE 

CREATININE  
[mg/dl] 

1.35 ± 0.47 1.09 ± 0.22 NS 

PLATELET COUNT  
[n/mm³] 

88200± 18590 102312 ± 268529 0.003 

PLC/SD RATIO 559.12± 127.77 713.56 ± 208.98 0.04 
SAAG 1.74 ± 0.16 1.15 ± 0.59 0.001 

PVD [in mm] 15.14 ± 0.86 12.09 ± 1.10 0.005 
PVF 
HP 
HF 

OBS 

 
33.33% 

60% 
6.66% 

 
25% 

68.75% 
6.25% 

 
NS 

COLLATERALS 43.9% 57.51% NS 
USG ASCITES 69.02% 87.06% NS 

USG SPLENOMEGALY 
 [in cm] 

15.89 ± 4.04 13.89 ± 1.48 0.001 

MELD 19.87 ± 4.24 17.13 ± 3.05 NS 
CTP CLASS 

A 
B 
C 

 
0 

2 [13.33%] 
13 [86.66%] 

 
3 [18.75%] 
7 [43.75%] 
6 [37.5%] 

 
0.001 

Table 2: Relationship of Various Parameters with Presence or Absence of Large 

Esophageal Varices on Univariate Analysis 

 

Data presented as mean ±SD or n [%]; NS–not significant. PV–portal vein diameter; Portal vein flow; HP–hepatopetal; HF–

hepatofugal; OBS–thrombosis. 

 

VARIABLE Β SE OR [95% CI] P 
1.SPLEEN SIZE [>16cm] 1.834 0.423 3.028[1.61-5.72] 0.001 
2. CTP CLASS B/C  1.711 3.64[2.21-6.41] 0.02 

3.PLATELET COUNT [< 88000] 0.554 0.7561 2.49[1.37-5.12] 0.003 

Table 3: Multivariate Logistic Regression Analysis Showing Independent 
Predictors of Large Esophageal Varices 

 

 

VARIABLE BEST CUT-OFF SENS  [%] SPEC [%] PPV NPV 
1.PLC < 88000 82 89 78 82 

2.SPLEEN   SIZE >16 cm 90 94 86 90 
3.CTP CLASS B/C 80 88 72 8 

Table 4: Results of ROC Curve 
 


