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ABSTRACT 
 

Aim: To determine the diagnostic accuracy of AST / ALT at ≥ 1 for the diagnosis of esophageal varices taking 

endoscopy as gold standard. 
Study design: Cross - sectional study  
Place and duration of study: Department of Medicine, Mayo Hospital, Lahore from 22nd August, 2014 to 21st 

February, 2015. 
Methodology: 220 patients of either sex between 20-60 years of age with the diagnosis of liver cirrhosis were 

selected using non- probability purposive sampling. AST/ALT Ratio was measured and esophageal varices were 
confirmed on endoscopy.  
Results: Out of a total of 220 patients, 133(60.5%) were males and 87(39.5%) were females. Mean age of 

sampled population was 9.23±7.7 years. Duration of CLD ranged from 2 to 9 years with mean 5.38±2.034 years. 
For AST/ALT Ratio >1, sensitivity of 97.05%, Specificity 57.1%, Positive predictive value 78.5%, Negative 
predictive value 92.3%, false positive rate 42.8% and false negative rate of 7.6% were recorded taking endoscopy 
as gold standard. 
Conclusion: AST/ALT Ratio > 1 is sensitive (97.05%) but not specific (57.1%) for the diagnosis of esophageal 

variceal bleeding 
Keywords: Hepatic cirrhosis. Chronic Liver Disease. Esophageal varices. Endoscopy. Aspartate  

aminotransferase.   Alanine aminotransferase.   AST/ALT Ratio 

 

INTRODUCTION 
 

Bleeding from esophageal varices is a dramatic and 
common complication  associated with liver cirrhosis1 and 
is lethal  in patients  with signs of clinical decompensation 
(i.e.,  upper gastrointestinal bleeding, ascites, 
encephalopathy or jaundice) . The prevalence of 
esophageal varices in cirrhotic patients is between 60 to 
80%, and a mortality rate of 17% to 57% with variceal 
bleeding. Bleeding recurrence may reach 60% of patients 
in two years2,3,4. 
Endoscopy is the  diagnostic investigation of choice in 
patients with upper gastrointestinal bleeding secondary to 
esophageal varices. It aids diagnosis, yields information 
that helps in predicting outcome and most importantly 
allows treatment options that can stop bleeding and 
minimize the risk of re-bleeding5. With advancement, 
several non-invasive factors have been studied that have a 
clinical implication in diagnosing varices in cirrhotic 
patients. These factors include portal vein diameter, 
platelet counts, splenic size and aspartate 
aminotransferase (AST) / alanine aminotransferase (ALT) 
ratio6,7 and another non- invasive technique, transient 
elastography, which is effective in diagnosing portal 
hypertension and esophagel varices8,9,10. The AST/ALT 
ratio as a simple and non-invasive tool to predict the 
presence of esophageal varices and cirrhosis has been 
used in various studies11,12,13.. 

The commonest cause of cirrhosis in the developing 
countries is HCV infection.  According to WHO, the 
prevalence of HCV infection estimated globally is 2 - 3%, 
representing 130 - 170  million people.(14) HCV is the major 
cause of liver transplantation in the developed countries 
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and hospital admissions in the developing countries. In 
many developed countries like Australia and many Western 
European countries, the burden of HCV is <2% that equals 
the estimated prevalence in the United States.(15) In Latin 
America, Eastern Europe, some African, South Asian and 
Middle Eastern countries, the infection rates with HCV are 
higher(≥3%)16,17. 

Hepatitis C is the second most common infection in 
Pakistan with a prevalence rate of 4.5% - 8%. The 
prevalence approaches 40% in studies carried out on small 
groups of chronic liver disease patients, blood donors, 
intravenous drug abusers and also healthcare 
professionals. According to a survey undertaken by the 
Pakistan Medical Research Council in 2007-2008, the 
combined prevalence of hepatitis B and hepatitis C in the 
Pakistani population was 7.3%, i.e., 2.5% and 4.8% of 
hepatitis B and hepatitis C respectively. This amounts to 
about 13 million chronic carriers of hepatitis B and C18. The 
major risk factors that account for the transmission of HCV 
infection globally are injection drug use, blood transfusions 
from unscreened donors, unsafe therapeutic injections and 
certain other hospital related procedures. 

In cirrhosis, which is a late stage of hepatic fibrosis 
and is generally irreversible in its advanced stages,  there 
is distortion of the liver parenchyma and regenerative 
nodules formation. Liver transplantation is the only 
treatment option for such cases. Alcohol intake, infection, 
medications, bleeding, constipation, dehydration and 
obesity have been identified as major risk factors that 
predispose a cirrhotic patient to decompensation19. 

Whenever the pressure gradient between the hepatic 
and portal veins exceeds 12 mm Hg as a result of portal 
venous outflow obstruction, there is resultant formation of 
varices so as to decompress the portal vein. If the pressure 
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in the portal veins is less than 12 mm Hg, there is no 
varices formation and, therefore, no bleeding. Varices can 
form in almost any part of the gastrointestinal tract 
extending from the esophagus to the rectum, but the 
commonest sites are the distal end of the esophagus, 
stomach and the rectum. Gastric fundal varices are more 
prone to bleeding. 

The major complications of cirrhosis include the 
development of hepatic encephalopathy, hepatorenal and 
hepatopulmonary syndromes, spontaneous bacterial 
peritonitis, variceal hemorrhage and hepatocellular 
carcinoma.  In the era prior to the use of current treatment 
options for bleeding varices, there was a 15- 20% mortality 
associated with a single episode of bleeding 
varices20,21,22,23. Mortality still remains high despite the use 
of modern therapeutic techniques for controlling variceal 
bleeding. If an early diagnosis of variceal bleed is made 
before the first bleeding episode, then there is a significant 
reduction in the risk of variceal hemorrhage, from 50% to 
15% for large esophageal varices, as reported by  Gludd 
LL et al24. 

Studies have shown that primary prophylaxis with 
either a nonselective beta blocker or the use of endoscopic 
variceal band ligation reduces the risk of first variceal 
hemorrhage and decreases the risk of bleeding-related 
mortality. 

Typically, screening is done with an upper endoscopy, 
though wireless video capsule endoscopy has also been 
used. In addition, a platelet count to splenic size ratio 
(expressed as a standard deviation score) and other 
factors like splenic size, platelet count and albumin levels 
have been used as clinical predictors of varices in children.  
Screening with upper GI endoscopy is carried out 2-3 
yearly in patients who have compensated cirrhosis( 
patients in whom no varices have been formed) and yearly 
for patients in whom decompensation has occurred. 
 

METHODOLOGY 
 

This Cross- sectional Study was conducted by the 
Department of Medicine, Mayo Hospital, Lahore from 22nd 
August, 2014 to 21st February, 2015. A sample size of 220 
patients with liver cirrhosis was taken and was calculated 
using expected prevalence of esophageal varices in 
cirrhotic patients as 60%  and expected sensitivity of 68%, 
specificity of 89% at cut off point of AST / ALT ≥ 1 for the 
diagnosis of  esophageal varices10. Non- probability 
purposive sampling technique was applied.  

The presence of liver cirrhosis was determined by 
deranged liver function tests, increased prothrombin time, 
portal vein diameter >15 mm, splenomegaly >14cm and the 
presence of ascites. Esophageal varices were seen as 
dilated sub-mucosal veins on endoscopy. AST/ALT Ratio 
was taken positive if this ratio was  ≥ 1. Predictive accuracy  
of True positive  was labeled if AST : ALT ≥ 1 with positive 
findings on endoscopy,  True negative if AST : ALT < 1 and 
negative findings on endoscopy, False positive if AST: ALT 
≥ 1 and negative findings on endoscopy and False negative 
was labeled if AST :  ALT < 1 with positive findings on 
endoscopy. 
Patients of either sex between the age group of 16-60 
years, and diagnosed cases of liver cirrhosis based on 

Child Turcotte Pugh Class A, B or C were included in the 
study. 

Patients who were clinically unfit for endoscopy, those 
with active variceal bleeding at the time of admission, or 
history of surgery for portal hypertension, endoscopic 
variceal band ligation or sclerotherapy, patients with tran-
sjugular intrahepatic portosystemic shunt placement, or 
taking medication for the primary prophylaxis of bleeding 
varices and those with hepatic encephalopathy were 
excluded from the study. Also patients with gallbladder 
stones diagnosed on ultrasonography of the abdomen, 
those with renal disease (serum creatinine >1.2gm/dl) or 
undergoing hemodialysis, and those with thrombocytopenia 
(platelet count< 150,000/mm3) were also excluded from the 
study.  
 After getting approval from the hospital Ethical 
Committee and taking informed consent from the patients,  
220 patients with documented liver cirrhosis were enrolled 
in the study.  Data was taken from all the four medical units 
of Mayo hospital, Lahore. After noting their basic 
demographic features like age, gender, a complete clinical 
examination was done. Blood samples were taken and 
were sent to the main hospital laboratory for analysis of 
AST and ALT. Then endoscopic evaluation of these 
patients was carried out by a Consultant Gastroenterologist 
to look for the presence or absence of esophageal varices. 
AST /ALT was compared with endoscopic findings to see 
the required diagnostic accuracy.  
All the collected data was entered and analyzed by 
statistical software SPSS version 20.0.  Qualitative 
variables like gender, Child Pugh class were presented in 
form of frequencies and percentages. Quantitative 
variables like age, AST and ALT were presented as Mean ± 
S.D. For predictive accuracy, sensitivity, specificity, 
predictive values for positive and negative were calculated 
using 2×2 table.  
 

RESULTS 
 

Out of a total of 220 patients, 133 (60.5%) were males  and 
87 (39.5%) were females.  Mean age of the patients was 
9.23 + 7.7 years. Duration of Chronic Liver Disease ranged 
from 2 to 9 years with mean 5.38+ 2.034 years. AST/ALT 
Ratio >1 was seen in 168 (76.4%) patients, varices were 
found on Endoscopy in 136 (61.8%) patients and no 
varices in 84 (38.2%) patients. 206 (93.6%) patients were 
above the age of 40 years while 14(6.4%) patients were 
less than 40 years of age. Duration of CLD was more than 
5 years in 98(44.5%) patients. Sensitivity was calculated to 
be 97.05%, Specificity 57.1%, Positive predictive value was 
calculated as 78.5%, while a Negative predictive value of 
92.3%, false positive rate of 42.8% and false negative rate 
of 7.6% were recorded.  
 
Cross tabulation between AST/ALT Ratio >1 & Varices on 
Endoscopy 

AST/ALT Ratio 
>1 

Varices on Endoscopy Total   

Yes No 

Yes a=132 b=36 168 

No c=4 d=48 52 

Total 136 84 220 
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Demographic characteristics of patients (n= 220) 

Gender 

Male 133 (60.5%) 

Female 87  (39.5%) 

Age (years) 

Minimum 17 

Maximum 60 

Mean±SD 49.23 ± 7.7 

Age Group distribution 

>40 years 206 (93.6%) 

<40 years 14(6.4%) 

Duration of CLD (years): 

Minimum 2 

Maximum 9 

Mean±SD 5.38±2.034 

Frequency based on duration of disease: 

>5 years 98(44.5%) 

<5 years 122 (55.5%) 

 
Diagnostic yields of AST/ALT >1 taking endoscopy as gold 
standard 

Outcome Formula x 100  

Sensitivity  

 

97.05% 

Specificity 

 

57.1% 

Positive predictive value 

 

78.5% 

Negative predictive 
value 

 

92.3% 

False positive rate 

 

42.8% 

False negative rate 

 

7.6% 

 

DISCUSSION 
 

With the advancement in endoscopic and radiological 
techniques combined with new pharmacological therapies, 
there has been a significant reduction in the episodes of 
variceal bleeding. Even then, a mortality rate of 15- 20% 
from bleeding esophageal varices has an important clinical 
significance20,21,22,23. Primary prophylaxis of esophageal 
varices before the first bleed has shown a significant 
reduction in the risk of hemorrhage from 50% to 15% in 
cases of large esophageal varices24. Therefore, current 
guidelines recommend screening for varices for all cirrhotic 
patients at the time of diagnosis, then follow-up every 2-3 
years for patients without varices, 1-2 yearly for patients 
with small varices in order to assess any enlargement of 
varices and need for prophylactic treatment25. 

Upper GI Endoscopy still remains the gold standard 
for diagnosing variceal hemorrhage. However, several 
studies have been carried out to assess the usefulness of 
AST/ALT ratio as a non-invasive, yet simple, quick, 
reproducible and cost- effective  tool to predict esophageal 
varices. These studies have shown marked variation the 
sensitivity and specificity of AST/ALT ratio owing primarily 

to the various etiologies of cirrhosis and also because of 
different cut off values for AST/ALT.  

A study carried out by Treeprasertsuk S et al, showed 
an AST/ALT ratio > 1.12 to be significantly associated with 
the presence of varices at initial endoscopy (Odds Ratio = 
3.9, p= 0.02,  95% CI 1.3–11.8). This cutoff gave a 
sensitivity of 47.8%, specificity of 87%, PPV 42.3%, and 
NPV 89.2%, and an AUROC of 0.699 

In another study, Castéra L et al, used a different cut-
off of ≥1.0 and reported a sensitivity of 68%, specificity of 
89%, PPV 77%, and NPV 83%, with an AUROC 0.83 
(0.72–0.94) for predicting the presence of esophageal 
varices10. 

In this study, male sex (60.5%), age > 40 years 
(93.6%) were identified as major predictors of esophageal 
varices.  Mean age of 49.23 years in this study is similar to 
other reported studies. Usually in the ongoing pattern of 
disease, Pakistani patients develop cirrhosis in fifth or sixth 
decade of their life. 
 

CONCLUSION 
 

AST/ALT Ratio > 1 is sensitive (97.05%) but not specific 
(57.1%). Limitations of this study include a smaller sample 
size from a tertiary care hospital which is not representative 
of the entire population. So the results need to be validated 
in a larger cohort of patients. Further studies need to be 
carried out in this regard keeping AST/ALT >1 as a simple, 
non- invasive tool for the diagnosis of variceal bleeding 
keeping endoscopy as gold standard. 
 

REFERENCES 
 
1. de Mattos ÂZ, de Mattos AA, Daros LF, Musskopf MI. 

Aspartate aminotransferase-to-platelet ratio index (APRI) for 
the non-invasive prediction of esophageal varices. Ann 
Hepatol. 2013;12:810-14. 

2. Garcia-Tsao G, Bosch J. Management of varices and variceal 
hemorrhage in cirrhosis. NEJM. 2010;362(9):823-32. 

3. Bosch J, Berzigotti A, Garcia-Pagan JC, Abraldes JG. The 
management of portal hypertension: rational basis, available 
treatments and future options. Journal of Hepatology. 
2008;48:S68-S92. 

4. Pongprasobchai S, Nimitvilai S, Chasawat J, Manatsathit S. 
Upper gastrointestinal bleeding etiology score for predicting 
variceal and non-variceal bleeding. World journal of 
gastroenterology: WJG. 2009;15(9):1099. 

5. NICE clinical guideline. Acute upper gastrointestinal bleeding: 
management. . 2012. [Online availble 
from]:http://www.nice.org.uk/nicemedia/live/13762/59549/.pdf. 

6. Hong W-d, Zhu Q-h, Huang Z-m, Chen X-r, Jiang Z-c, Xu S-h, 
et al. Predictors of esophageal varices in patients with HBV-
related cirrhosis: a retrospective study. BMC 
gastroenterology. 2009;9(1):11. 

7. Fallatah HI, Al Nahdi H, Al Khatabi M, Akbar HO, Qari YA, 
Sibiani AR, et al. Variceal hemorrhage: Saudi tertiary center 
experience of clinical presentations, complications and 
mortality. World J Hepatol. 2012;4(9):268-73. 

8. Kitson MT, Roberts SK, Colman JC, Paul E, Button P, Kemp 
W. Liver stiffness and the prediction of clinically significant 
portal hypertension and portal hypertensive complications. 
Scand J Gastroenterol. 2015;50(April (4)):462–469. 
http://dx.doi.org/10. 3109/00365521.2014.964758. 

9. Procobet P, Berzigotti A, Abraldes JG, et al. Real-time shear-
wave elastography: applicability, reliability and accuracy for 
clinically significant portal hypertension. J Hepatol. 

ca

a



db

d



ba

a



dc

d



db

b



dc

c





Kashif Nawaz, Bilal Aziz, Tazeen Nazar et al 

 

P J M H S  Vol. 12, NO. 2, APR – JUN  2018   488 

2015;62(May (5)):1068– 1075. 
http://dx.doi.org/10.1016/j.jhep.2014.12.007.  

10. Schwabl P, Bota S, Salzl P, et al. New reliability criteria for 
transient elastography increase the number of accurate 
measurements for screening of cirrhosis and portal 
hypertension. Liver Int. 2015;35 (February (2)):381–390. 
http://dx.doi.org/10.1111/liv.12623. 

11. Rye K, Scott R, Mortimore G, Lawson A, Austin A, Freeman 
J. Towards noninvasive detection of oesophageal varices. Int 
J hepatol. 2012;2012:1-9. 

12. Treeprasertsuk S, Kowdley KV, Luketic VA, Harrison ME, 
McCashland T, Befeler AS, et al. The predictors of the 
presence of varices in patients with primary sclerosing 
cholangitis. J Hepatol. 2010;51(4):1302-10. 

13. Castéra L, Bail BL, Roudot-Thoraval F, Bernard P-H, Foucher 
J, Merrouche W, et al. Early detection in routine clinical 
practice of cirrhosis and oesophageal varices in chronic 
hepatitis C: comparison of transient elastography (FibroScan) 
with standard laboratory tests and non-invasive scores. J 
Hepatol. 2009;50(1):59-68. 

14. Kershenobich D, Razavi HA, Sanchez-Avila JF, et al. Trends 
and projections of hepatitis C virus epidemiology in Latin 
America, Liver Int, 2011, vol. 31 Suppl 2 (pg. S18-29) 

15. Cornberg M, Razavi HA,Alberti A, et al. A systematic review 
of hepatitis C virus epidemiology in Europe, Canada and 
Israel, Liver Int, 2011, vol. 31 Suppl 2 (pg. 30-60) 

16. Sievert W, Altraif I, Razavi H, et al. A systematic review of 
hepatitis C virus epidemiology in Asia, Australia and Egypt, 
Liver Int, 2011, vol. 31 Suppl 2 (pg. 61-80) 

17. Qureshi H, Bile KM, Jooma R, Alam SE, Afridi HUR. 
Prevalence of hepatitis B and C viral infections in Pakistan: 

findings of a national survey appealing for effective prevention 
and control measures, East Mediterr Health J, 2010, vol. 16 
suppl (pg. S15-23) 

18. Wasley A, Grytdal S, Gallagher K, Centers for Disease 
Control and Prevention (CDC). Surveillance for acute viral 
hepatitis--United States, 2006. MMWR SurveillSumm 2008; 
57:1-15. 

19. Berzigotti A, Garcia-Tsao G, Bosch J,et al. Obesity is an 
independent risk factor for clinical decompensation in patients 
with cirrhosis. Hepatology. 2011 Aug;54(2):555-61. 

20. Kumar AS, Sibia RS. Predictors of in-hospital mortality among 
patients presenting with variceal gastrointestinal bleeding. 
Scand J Gastroenterol. 2015;21(January–February):43–46. 

21. Vuachet D, CervoniJP, Vuitton L, et al. Improved survival of 
cirrhotic patients with variceal bleeding over the decade 
2000–2010. Clin Res Hepatol Gastroenterol. 
2015;39(February (1)):59–67. 

22. Fortune B, Garcia-Tsao G. Current management strategies 
for acute esophageal variceal hemorrhage. Curr Hepatol Rep. 
2014; 13(March (1)):35–42. 

23. de Franchis R. Revising consensus in portal hypertension: 
report of Baveno V consensus workshop on methodology of 
diagnosis and therapy in portal hypertension. J Hepatol. 
2010;53:762–768. 

24. Gluud LL, Klingenberg S, Nikolova D, Gluud C. Banding 
ligation versus b-blockers as primary prophylaxis in 
esophageal varices: systematic review of randomized trials. 
Am J Gastroenterol. 2007; 102:2842–2848. 

25. Tripathi D, Stanley AJ, Hayes PC, et al. UK guidelines on the 
management of variceal haemorrhage in cirrhotic patients. 
Gut. 2015;1–25. http://dx.doi.org/10.1136/gutjnl-2015-309262.

 
 
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Berzigotti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21567436
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garcia-Tsao%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21567436
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bosch%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21567436
https://www.ncbi.nlm.nih.gov/pubmed/21567436
http://dx.doi.org/10.1136/gutjnl-2015-309262

