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Abstract:

Introduction: In developing countries like India where the burden on health institution is more, the screening of esophageal
varices by Endoscopy has high cost and secondarily it is an invasive procedure that leads to more patient’s discomfort. So, we
planned a study undertaken to determine the correlation and association between the level of SAAG and platelet count /spleen
size ratio for the prediction of esophageal varices (EV) found on upper gastrointestinal endoscopy.

Material & Method : A study of CLD patient’s with ascites attending evidenced by abdominal USG & liver profile , age
between 18 to 65 years with no previous diagnosis of esophageal varices was carried out. Platelet count, spleen size, SAAG and
platelet count spleen size ratio was determined and endoscopy was done.

Observations: In our study out of 100 CLD patients 78 patients had esophageal varices. The results showed that SAAG cut off of
>1.5 had 77.60% of sensitivity. A platelet count/spleen size ratio cut off value of 929 had sensitivity of 74.10% and when SAAG
and Platelet count/ Spleen size ratio is used simultaneously the Net sensitivity becomes 94.1%.

Conclusion - Combined high SAAG and low platelet count/ spleen size ratio are non invasive parameters with very high
sensitivity (94%) for Esophageal varices in CLD patients and thus helpful in identifying the patients for early referral for
endoscopy.
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Introduction:

Cirrhosis is a condition that is defined histopathologically and has a variety of clinical manifestations and
complications. Some of them can be life threatening if not diagnosed at the right time. The patients with advanced
cirrhosis can develop portal hypertension and later gastroesophageal variceal hemorrhage, splenomegaly and
ascites.(1) Variceal hemorrhage is an immediate life-threatening problem with a 20-30% mortality with each episode

of bleeding.(1) The Serum Ascites Albumin Gradient (SAAG) is a minimally invasive method with high
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precision.(2,3) Several studies on cirrhosis emphasized that SAAG is a factor which determines the degree of portal
hypertension as well as prognosis of the patients with cirrhosis due to alcohol.(4,5) Hypersplenism with
thrombocytopenia is usually the first indication of portal hypertension. The decreased platelet count may depend on
several factors other than portal hypertension like shortened platelet mean life time, decreased thrombopoietin
production or myelotoxic effects of alcohol or hepatitis virus.(6) In order to eliminate other causes for decreased
platelet count in cirrhosis patients, platelet count/spleen size ratio has been used as a parameter linking
thrombocytopenia to spleen size in order to introduce a separate variable that takes into consideration the decrease in
platelet count which most likely depends on hypersplenism due to portal hypertension.(7) Routine endoscopy of all
cirrhotic patients with or without varices has health services cost implications. It might be cost effective to identify
those patients who require endoscopy by routine non-invasive screening. (3,8)

In developing countries like India where the burden on health institution is more, the screening of esophageal
varices by Endoscopy has high cost and secondarily it is an invasive procedure that leads to more patient’s
discomfort. Previous studies have been done on SAAG as well as on platelet count /spleen size (diameter) ratio for
the prediction of esophageal varices. These are non invasive and more cost effective procedures. But very few
studies covered both the SAAG and platelet count /spleen size ratio for the prediction of esophageal varices. So, we
planned a study undertaken to determine the correlation and association between the level of SAAG and platelet
count /spleen size ratio for the prediction of esophageal varices (EV) found on upper gastrointestinal endoscopy.
Objective: To study correlation of esophageal varices with SAAG and Platelet count/ Spleen size ratio in patients of
Chronic Liver disease.

Material and methods:

The present study has been carried out on patients of chronic liver disease admitted in medicine ward at Govt
Medical College, Kota, Rajasthan from January 2015 to November 2015.

After obtaining permission from the institutional ethics committee; we included 100 patients in the age group 18-65
years having Chronic liver disease with ascites as evidenced by: abdominal ultrasound and liver profile
derangement. We excluded patients with other causes of ascites, patients operated for portal hypertension, on
treatment with beta blockers, nitrates and diuretics, who have received platelet transfusion within the last one month,
those with known causes of thrombocytopenia other than cirrhosis and patients with known causes of splenomegaly
other than cirrhosis. Purpose of this study was explained to the study subject and their relatives and written consent
was taken. The concentration of albumin in serum and ascitic fluid was determined by using Bromcresol Green
method simultaneously with these results SAAG was calculated. Platelet count (no. of platelets/uL) was performed
by 6 part differential fully automated cell counter as well as manual method. Abdominal ultrasonography was
carried out with SEIMENS SONOLINE G60S using transducer 3-5 mHz to determine spleen size as bipolar
diameter in millimeter. Endoscopy was performed by expert endoscopist by using PENTAX video-endoscope to
evaluate the presence of esophageal varices. Results were tabulated and conclusion was made on the basis of results

of study after applying Chi square test, Pearson’s Correlation Coefficient and ROC curve.
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Observations:

Table:1 Demography of study population

Study variable Frequency Percentage
Age groups
18-30 13 13%
31-45 47 47%
46-60 26 26%
61-65 14 14%
Total 100 100%
Sex
Male 74 74%
Female 26 26%
Total 100 100%
Etiology
Alcoholic 49 49%
Autoimmune 2 2%
Hbs Ag 8 8%
Alcoholic- Hbs Ag 1 1%
Not known 40 40%
Total 100 100%

Table 1 show that maximum patients were in 31 to 45 years of age group. Mean age at presentation was 44.6£12.7

years. Males were three times more than females and alcohol was the most common cause of chronic liver disease.
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Fig 1. ROC of SAAG :

SAAG cut off value was calculated by ROC as1.5 that gave 77.6% sensitivity (max.) and 66.6% specificity (max.)

ROC Curve
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Fig 2 ROC of platelet count/spleen size:
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The cut off value of platelet count/spleen size was calculated as 929 to get maximum sensitivity (74.1%) and
maximum specificity (60%)
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Table 2: Correlation of SAAG with Esophageal varices

Esophageal varices Mean SAAG P value
Yes 1.62+0.27 0.001**
No 1.35+0.26

Table 2 shows statistically significant difference between the mean SAAG values of those who had the varices from

those who did not.

Table3. Correlation of Platelet count/ spleen size with Esophageal varices

Esophageal varices Mean Platelet count/ spleen size P value
Yes 804.13+661.0 0.018%*
No 1291.92+1006.7

Table 3 shows statistically significant difference between the means of Platelet count/ spleen size of those who had

varices as compared to those who did not.

Table4. Distribution of study population according to Endoscopic findings:

Endoscopic findings Frequency Percentage
Esophageal varices present 78 78%
Esophageal varices absent 22 22%

Total 100 100%

Table 4 shows that through endoscopy 85% patients found to have esophageal varices.

Fig3. Fig: Comparison of Sensitivity of SAAG, Platelet count/ spleen size, SAAG+ Platelet count/ spleen size
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Fig 3 shows that the SAAG alone is 77.60% sensitive and platelet count/spleen size ration is 74.10% sensitive in

predicting esophageal varices. The sensitivity was 94.10% if both SAAG and platelet count/spleen size ratio were

used simultaneously.
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Discussion:

In present study the maximum patients were young and the similar finding was observed by Entesar H EI-Sharqawy
et al (9) and Arulprakesh sarangpani et al (10) in their studies. In our study maximum patients were males and
alcohol consumption was the most common etiology. Similar findings were observed by other studies. (11,12) This
could be explained by the fact that males are more prone for alcohol consumption. In present study all patients
underwent endoscopy and nearly 2/3 patients had esophageal varices and similar results were obtained by Waqas
Wahid Baig and Alenjandro Gonzalez et al in their studies. (12, 13) To calculate the cut off value of SAAG we used
Receiver-Operating-Characteristic Curve and it gave maximum sensitivity and maximum specificity at SAAG value
of 1.5. We found significant correlation between SAAG and esophageal varices. Similar results were obtained by
other studies also. (14,15). From this finding we can interpret that in CLD patients SAAG can help in predicting
esophageal varices. We also used the Receiver-Operating-Characteristic Curve to interpret the cut off value for
platelet count/ spleen size ratio in our study and cut off value of 929 gave maximum sensitivity and specificity. It
showed that platelet count/ spleen size ratio is also a good predictor of esophageal varices. While comparing the
sensitivity of SAAG, Platelet count /spleen size ratio and SAAG plus Platelet count /spleen size ratio for predicting
esophageal varices in CLD patients it was found that combining these two non invasive parameters in subgroup with
ascites increases the reliability of predicting esophageal varices. Thus simultaneous use of these parameters helps in
identifying patients with a high probability of having esophageal varices without performing endoscopy. This may
also help reduce costs and discomfort for these patients and the burden on endoscopy units.

Conclusion:

Combined high SAAG and low platelet count/ spleen size ratio are non invasive parameters with very high
sensitivity (96%) for predicting Esophageal varices in CLD patients and thus helpful in identifying the patients for

early referral for endoscopy.
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