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INTRODUCTION 
 

Portal hypertension is a progressive complication of liver 
cirrhosis and it is the cause of high morbidity and mortality. 
Esophageal varices develop because of high portal pressures 
and areseen in approximately 50% of patients with cirrhosis. 
Development of esophageal varices and variceal bleeding have 
a direct relationship with severity of portal hypertension for 
example varices are found in 40% of Child A patients, and can 
be present in up to 85% of Child C patients [1]. Cirrhotic 
patients develop varices at a rate of 8% per year and the 
strongest predictor for their development in those who have no 
varices at the time of initial endoscopic screening is a portal
hepatic venous pressure gradient (HVPG) more than 10 mmHg 
[2] [3]. Variceal hemorrhage occurs at a yearly rate of 5% 
15%, and its most important predictor is the size of varices, 
with the highest risk of first hemorrhage occurring in patients 
with large varices [4].  
 

The gold standard for the diagnosis of varices is 
esophagogastroduodenoscopy (EGD). It is recommended that 
patients with cirrhosis undergo endoscopic screening for 
varices at the time of diagnosis [5] [6].  
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Background: Esophageal variceal bleeding is a severe complication of portal hypertension. 
The standard diagnostic screening test and therapeutic procedure to confirm esophageal 
varices is endoscopy. However because esophagogastroduodenoscopy is invasive, we 
studied the effectiveness of various noninvasive parameters in predicting the presence of 
esophageal varices. 
Methods: The patients studied were either newly diagnosed as liver cirrhosis or 
previously diagnosed with liver cirrhosis and were on follow up. The Non
parameters that were used either in retrospective or prospective way for prediction of 
esophageal varices in our study were:AST, ALT Ratio (AST/ALT)
score, Splenic size (AP Diameter),Portal vein diameter
Platelet/Splenic(AP)Diameter. 
Results: A total of 144 patients were enrolled prospectively as well as retrospectively for a 
period of 2 years. Majority of our patients were males in age group of 40
most familiar etiology was Nonalcoholic fatty liver. Among the noninvasive predictors, the 
sensitive predictors to foretell the presence esophageal varices were platelet count, portal 
vein diameter, splenomegaly, High APRI, FIB4, and LOK Scores with sensitivity and 
specificity of around 85% and 80%. 
Conclusion: Platelet count, Platelet/ Splenic ratio, and various fibrosis scores can be 
helpful in identifying cirrhotic patients with high risk of esophageal varices and 
chances of bleeding vis–a-vis higher mortality. 

 

 
 
 
 

Portal hypertension is a progressive complication of liver 
cirrhosis and it is the cause of high morbidity and mortality. 
Esophageal varices develop because of high portal pressures 
and areseen in approximately 50% of patients with cirrhosis. 

f esophageal varices and variceal bleeding have 
a direct relationship with severity of portal hypertension for 
example varices are found in 40% of Child A patients, and can 
be present in up to 85% of Child C patients [1]. Cirrhotic 

at a rate of 8% per year and the 
strongest predictor for their development in those who have no 
varices at the time of initial endoscopic screening is a portal-
hepatic venous pressure gradient (HVPG) more than 10 mmHg 

t a yearly rate of 5% - 
15%, and its most important predictor is the size of varices, 
with the highest risk of first hemorrhage occurring in patients 

The gold standard for the diagnosis of varices is 
esophagogastroduodenoscopy (EGD). It is recommended that 
patients with cirrhosis undergo endoscopic screening for 

Since the point prevalence of medium/large varice
approximately 15% - 25% [1], the majority of subjects 
undergoing screening EGD either do not have varices or have 
varices that do not require prophylactic therapy. Thus, several 
models have been proposed to predict the presence of high risk 
varices by non- endoscopic methods and have excited 
considerable interest among researchers. Multiple studies have 
evaluated possible noninvasive markers of esophageal varices 
in patients with cirrhosis such as: the platelet count, Fibrotest, 
spleen size, portal vein diameter, and transient elastography [7] 
[8].To address this research question, we assessed sensitivity, 
specificity, positive predictive value and negative predictive 
value of noninvasive parameters to foretell presence of 
esophageal varices. 
 

METHODS 
 

We conducted this study in the Department of 
Gastroenterology, SKIMS Soura, Jammu and Kashmir, India. 
This was an observational study with both retrospective and 
prospective limbs. After acquiring ethical clearance from the 
Institutional Ethical Committee,
liver cirrhosis in our study. The patients were either newly 
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Esophageal variceal bleeding is a severe complication of portal hypertension. 
The standard diagnostic screening test and therapeutic procedure to confirm esophageal 
varices is endoscopy. However because esophagogastroduodenoscopy is invasive, we 
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The patients studied were either newly diagnosed as liver cirrhosis or were 
previously diagnosed with liver cirrhosis and were on follow up. The Non-invasive 
parameters that were used either in retrospective or prospective way for prediction of 
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sensitive predictors to foretell the presence esophageal varices were platelet count, portal 
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Platelet count, Platelet/ Splenic ratio, and various fibrosis scores can be 
helpful in identifying cirrhotic patients with high risk of esophageal varices and higher 

Since the point prevalence of medium/large varices is 
25% [1], the majority of subjects 

undergoing screening EGD either do not have varices or have 
varices that do not require prophylactic therapy. Thus, several 
models have been proposed to predict the presence of high risk 

endoscopic methods and have excited 
considerable interest among researchers. Multiple studies have 
evaluated possible noninvasive markers of esophageal varices 
in patients with cirrhosis such as: the platelet count, Fibrotest, 
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We conducted this study in the Department of 
Gastroenterology, SKIMS Soura, Jammu and Kashmir, India. 
This was an observational study with both retrospective and 
prospective limbs. After acquiring ethical clearance from the 
Institutional Ethical Committee, we included 144 patients with 
liver cirrhosis in our study. The patients were either newly 
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diagnosed as liver cirrhosis or were previously diagnosed with 
liver cirrhosis and were on out-patient follow up.  
 

Diagnosis of cirrhosis was based on standard clinical, 
biochemical, radiological, and pathological data wherever 
available. Every patient was evaluated for presence or absence 
of esophageal varices by standard 
oesophagogastroduodenoscopy (OGD). 
 

The following non-invasive parameters were assessed for their 
ability to predict esophageal varices in our patients: 
 

1. AAR  ratio(AST/ALT ) 
2. PLT  count 
3. APRI score 
4. Splenic size(AP Diameter) 
5. Portal vein diameter 
6. FIB -4 SCORE  
7. LOK SCORE 
8. PLATELET/SPLENIC(AP) Diameter ratio 

 

The patients with liver cirrhosis who met the following criteria 
were excluded from the study: 
 

1. Patients suffering from Grade III and grade IV 
hepatic encephalopathy  

2. Patients with previous history of upper GI bleed 
secondary to portal hypertension. 

3. Patients who are currently or were previouslyon 
treatment with Beta blockers, Diuretics or other 
vasoactive drugs.   

4. Patients with previous history of Sclerotherapy or 
banding for esophageal varices. 

5. Patients with HIV, hepatocellular carcinoma, or 
metastatic lesions of the liver. 

6. Patients receiving drugs which are strongly associated 
with Thrombocytopenia. 

7. 7.Patients withrecent h/o fever (15 days) or with h/o 
fever associated with thrombocytopenia in the past. 

8. Other cases with portal hypertension, i.e., non- 
cirrhotic portal fibrosis, Budd-Chiari syndrome, and 
extra- hepatic portal venous obstruction. 

9. Patients with any hematological malignancies, 
connective tissue disorders, h/o spleenectomy, and 
splenomegaly secondary to causes other than 
portalhypertension. 

 

Statistical methods 
 

Measures of central tendency like mean, standard deviation, 
sensitivity, specificity and calculation of p values were done 
by using simple statistics. We also applied logistic regression 
for calculation of other parameters and a receiver operator 
characteristic curve was constructed, and the area under the 
curve was assessed. 
 

Statistical analysis was performed using SPSS Software. 
 

RESULTS 
 

We conducted study in Department of Medical 
Gastroenterology for a period of two years to find the 
predictive power of non-invasive parameters for detection of 
esophageal varices in patients of liver cirrhosis. Cases were 
either previously diagnosed or newly diagnosed Cirrhotic   
attending outdoor and admitted indoor. A total of 144patients 
are enrolled during a period of 2 years and the results are 
obtained as under: 
 

In our study males slightly outnumbered the females (54:46) 
(table 1) and patients in the age group of 40-60 years formed 
the majority (66%). The patients between 20 and 40 years of 
age and those above 60 years constituted 16% and 13% 
respectively.  Only 5% of our patients were below 20 years of 
age. (Table 2) 
 

Table 1 Age distribution 
 

Age group Number  Percentage 
Less than 20 years 7 5% 
20 -40years 23 16% 
40-60 years 95 66% 
Greater than 60 years 19 13% 

 

Table 2 Gender distribution 
 

Gender Number percentage 
Male 78 54% 
Female 60 46% 

 

Table 3 Etiology of liver cirrhosis 
 

Etiology number Percentage 
Cryptogenic 41 28.5% 
Hepatitis B 21 14.6% 
Hepatitis C 17 11.8% 
Alcoholic 5 3.5% 
NAFLD 46 31.9% 
Others 14 9.7% 

 

Table 4 Comparison between patients with esophageal varices 
and patients without varices regarding non-invasive markers 

 

Parameter 
Patients With OV 

Patients Without 
OV P-value 

Mean SD Mean SD 
Portal Vein Diameter 14.70 1.52 13.05 1.57 <0.001* 

Splenic Long Diameter 14.68 1.72 12.79 1.64 <0.001* 
AST/ALT Ratio 1.40 0.251 1.23 0.312 0.002* 

PLT Count 86.95 28.98 132.81 41.52 <0.001* 
PLT/Splenic Diameter 660.46 189.79 1112.72 345.75 <0.001* 

 

Table 5 Comparison between patients with esophageal varices 
and patients without regarding serum fibrosis scores 

 

Parameter 
Patients With OV Patients Without OV 

P-value 
Mean SD Mean SD 

APRI 2.56 2.59 1.31 2.25 0.004* 
FIB-4 5.72 2.19 3.18 1.40 <0.001* 
LOK Score 0.89 0.096 0.78 0.169 <0.001* 

 

Table 6 Showing diagnostic accuracy at optimum cut-off 
values of non-invasive parameters in predicting esophageal 

varices 
 

Parameter Cut-off Sens Spec PPV NPV Accuracy 
Portal Vein Diameter >13.6 79.2 76.7 88.9 61.1 78.5 

Splenic Long Diameter >14 54.5 90.7 93.2 45.9 65.3 
AST/ALT Ratio >1.2 71.3 74.4 86.7 52.5 72.2 

PLT Count ≤92 86.1 81.4 91.6 71.4 84.7 
PLT/Splenic Diameter ≤825 86.2 86.0 93.6 72.6 86.1 

 

Table 7 Showing diagnostic accuracy at optimum cut-off 
values of serum fibrosis scores in predicting oesophageal 

varices 
 

Parameter Cut-off Sens Spec PPV NPV Accuracy 
APRI >1.3 90.1 72.1 88.4 75.6 84.7 
FIB-4 >4.18 78.2 83.7 91.8 62.1 79.9 
LOK Score >0.78 89.1 44.2 78.9 63.3 75.7 

 
Fig 1 ROC curves of different noninvasive parameters in 
predicting esophageal varices. 
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Fig 1 ROC curves of different parameters and their comparision with each 

other in predicting esophageal varices. 
 

Table 8 various Parameters and their AUC, SE and 95% CI. 
 

Parameter AUC SE 95% CI 
Portal Vein Diameter 0.802 0.0418 0.727- 0.864 
Splenic diameter 0.789 0.0407 0.714 -0.853 
AST/ALT Ratio 0.759 0.0460 0.681 -0.826 
PLT Count 0.841 0.0408 0.770 -0.896 
PLT/Splenic Diameter 0.895 0.0328 0.832 -0.940 

 

 
Table 9 showing AUC, SE, 95% CI of various Fibrosis 

Parameters. 
 

Fibrosis parameter  AUC SE 95% CI 
APRI 0.813 0.0499 0.739 – 0.873 
FIB-4 0.853 0.0337 0.785-0.907 
LOK Score 0.717 0.0484 0.636-0.789 

 

DISCUSSION 
 

This study was carried out in a tertiary care institute of North 
India to assess the utility of non-invasive parameters in 
detection of esophageal varices in patients of liver cirrhosis by 
measuring their predictive values. Among the total of 144 
patients enrolled, 78 (54.2%) were males while the rest 
60(45.8%) were females. The mean age of our study 
population was 51 ± 14.13 years. The majority of our patients 
belonged to the age group of 40-60 years (66%). These results 
were consistent with those found by Prihartini et al (9), where 
62% of their patients were males and 38% were females. The 
mean age in their study was 56±12.3 years. The skewed gender 
distribution in study by Prihartini et al. could be explained due 
to their small sample size. Similar results were obtained by 

Mattos et al [10] who enrolled one hundred and sixty four 
patients.   
 

Most of the studied patients had liver cirrhosis related to 
NAFLD, n=42 (31.9%) followed by cryptogenic causes n=41 
(28.5%). Alcohol was cause of liver cirrhosis in only 5 
(3.5%of our patients and autoimmune hepatitis was found in 6 
patients. Thirty eight (38) of our patients had liver cirrhosis 
related to Hep B (n=21) and Hep C (n= 17).Most of our 
patients had T2DM as underlying comorbidity. According to a 
study by Mattos et al [10] cirrhosis was caused by viral 
hepatitis (hepatitis B virus-HBV or hepatitis C virus- HCV) in 
72 patients (43.9%). Alcohol intake was its cause in 48 cases 
(29.3%). Viral hepatitis in association with alcohol intake was 
implicated in 17 cases (10.4%). Other causes of liver disease 
accounted for 27 cases (16.5%).Our findings vary because 
majority of our patients have fatty liver as component of  
metabolic syndrome explaining the skewness in our data. 
 

The main aim of our study was to assess multiple noninvasive 
parameters portal vein diameter, splenic longitudinal diameter, 
AST/ALT ratio, platelet count and platelet/splenic longitudinal 
diameter between patients with esophageal varices and patients 
without varices. Noninvasive parameters:-Portal vein diameter, 
splenic longitudinal diameter and AST/ALT ratio, have higher 
mean in patients with esophageal varices than patients without 
esophageal varices with statistically significant p value for all 
the three parameters. Mean value of platelet count and 
platelet/splenic diameter is less for patients with esophageal 
varices than without varices and p value was statistically 
significant. 
 

In studies  by Hussein et al[11], Mandal et al[12], Hussein et 
al [11] and Sudha et al[13] all found that patients with 
esophageal varices are having higher mean for portal vein 
diameter, splenic longitudinal diameter and AST/ALT ratio 
than in patients without esophageal varices with p value for all 
the three parameters statistically significant. But platelet count 
and platelet/splenic diameter mean value is less for patients 
with esophageal varices than without varices and p value was 
statistically significant. However according to study by 
Berzigotti et al 62 in patients with Clinically Significant Portal 
hypertension with esophageal varices are having higher mean 
for portal vein diameter and, splenic longitudinal diameter but 
p value is statically significant for splenic longitudinal 
diameter. However Platelet count and platelet/splenic diameter 
mean value  is less for patients with esophageal varices than 
without varices and p value was statically insignificant for 
both. This may be because of their small sample size and they 
enrolled only those patients where cirrhosis is related to viral 
hepatitis. 
 

Second main aim was to compare  non-invasive fibrosis scores 
APRI, FIB-4  and LOK  between patients with esophageal 
varices and patients without varices. We found  mean value of 
all the three  fibrosis scores is higher  in patients with 
esophageal varices than patients without esophageal varices 
with p value for all the three parameters statically significant. 
Our results match the studies done by Berzigotti et al [14] and 
Hussein et al [11] 
 

Based on statistical significance of these non-invasive 
parameters we obtained cutoff points for these variables for 
prediction of esophageal varices using receiver operator 
characteristic curves .We also calculated NPV, PPV and 
accuracy. 
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In our study cut off point were: 
 

1. Portal vein diameter>13.6 cm with sensitivity 79.2% , 
specificity76.7%,PPV 88.9,NPV 61.1, accuracy 78.5 
and  AUC 0.802  95% CI 0.727 to 0.864 

2. Splenic longitudinal diameter>14cm  with sensitivity 
54.5%, specificity90.7%,PPV 93.2,NPV 45.9, accuracy 
65.3 and  AUC 0.789 95% CI 0.714 to 0.853 

3. AST/ALT RATIO>1.2 with sensitivity 71.3%,      
specificity74.4%, PPV 86.7, NPV 52.5, accuracy 72.2 
and AUC 0.759 95% CI 0.681 to 0.826 

4. Platelet count<92 with sensitivity 86.1%, 
specificity81.4%, PPV 91.6, NPV 71.4, accuracy 84.7 
and AUC 0.841 95% CI 0.770 to 0.896 

5. Platelet count/Splenic diameter ratio<825 with 
sensitivity 86.2%, specificity 86.0%, PPV 93.6, NPV 
72.6, accuracy 86.1and AUC 0.895 95% CI 
0.832 to 0.940 

6. APRI>1.3 with sensitivity 90.1%, specificity 72.1%, 
PPV 88.4, NPV 75.6, accuracy 84.7and AUC 0.813 
95% CI 0.739 to 0.873 

7. FIB-4 >4.18 with sensitivity 78.2%, specificity 83.7%, 
PPV 91.8, NPV 62.1, accuracy 79.9and AUC 0.853 
95% CI 0.785 to 0.907 

8. LOK >0.78 with sensitivity 89.1% ,specificity 
44.2%,PPV 78.9,NPV  63.3, accuracy 75.7 and  AUC 
0.717 95% CI 0.636 to 0.789 

 

Results were consistent with  Johana Prihartini et al(9) 
Nashaat et al[15] ,Wang  et al[16], Gennani et al(17) Amin et 
al (18), Stefanescu et al( 19), Cast‘era, et al. (20)  and 
Treeprasertsuk, et al. (21) . 
 

CONCLUSION 
 

From this study, we conclude that despite upper endoscopy 
being the gold standard for detection of esophageal varices, 
noninvasive parameters could be used to screen liver cirrhotics 
and to identify patients who should be considered for 
endoscopy at earliest. 
 

This study does not replace Endoscopy as a screening tool for 
esophageal varices, but probably will help in our patients to 
plan an urgent Endoscopy in high risk patients to prevent 
variceal bleed and thus decreasing morbidity as well as 
mortality. 
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