
Introduction

With a rising fatality rate, cirrhosis ranks as the eleventh 
1most common cause of death worldwide.  It is the culmi-

nation of numerous long-term liver pathologies, such 
as persistent viral hepatitis, protracted enormous alcohol 
use and non-alcoholic fatty liver disease, which varies 

2
significantly by region.  The most common cause of 
cirrhosis in Pakistan is chronic viral hepatitis. With over 
10 million individuals living with HCV, Pakistan ranks 
second globally in terms of the incidence of chronic 
hepatitis C infection, and the country is seeing an annual 

3
increase in the number of cirrhotic patients.  A common 
side effect of severe liver cirrhosis, portal hypertension 
is crucial to the way the illness manifests clinically. 

Esophageal varices are the most dangerous side effect 
4

of portal hypertension.

One deadly side effect of liver cirrhosis is upper gastro-
intestinal hemorrhage from the rupture of esophageal 
varices. For this reason, it is clinically crucial to deter-
mine whether these varices are existing in cirrhotic 

5
patients in order to prevent variceal bleeding.  Upper 
gastrointestinal endoscopy is considered the gold standard 
for the diagnosis of esophageal varices. However, the 
majority of patients are hesitant to have this procedure 
done because of its expense, invasiveness, and discom-

6
fort.  At the time of diagnosis, almost half of the patients 
with cirrhosis has esophageal varices, mainly in Child-
Pugh class C than in Child-Pugh class A patients (85% 
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7,8
versus 40%).  Many non-invasive indicators of esopha-
geal varices have recently been investigated in cirrhotic. 
The AST/ALT ratio is one of them. A prospective study 
discovered a strong correlation between the varices 
present during the first endoscopy and an AST/ALT 
ratio > 1.129. 

In order to anticipate the esophageal varices in cirrhotic 
patients, this study intends to evaluate the predictive 
ability of a non-invasive test called the aspartate amino-
transferase (AST) to alanine aminotransferase (ALT) 
ratio. This study aims to assess the predictive power of a 
non-invasive measure known as aspartate aminotrans-
ferase to alanine aminotransferase (AST/ALT) ratio. 
The results of this study may assist prevent unnecessary 
endoscopies. No such study had been previously con-
ducted in this hospital and in this part of the country. 
In the future, this study might be useful to medical 
students and practitioners in the assessment of patients 
with cirrhosis.

Methods

The study, which was cross-sectional in nature, was carried 
out at the Aziz Bhatti Shaheed Teaching Hospital in 
Gujrat's medical department. The trial ran for six months, 
from July 11, 2021, to January 11, 2022.By adopting 
the sequential sampling (non-probability) technique, 
a total of 103 individuals, both male and female, with 
confirm diagnosis of liver cirrhosis without past history 
of upper gastrointestinal bleeding were incorporated 
in the study. Patients not included in the research were: 
(1) Chronic B or C hepatitis treatment history, (2) patients 
with portosystemic shunt, (3) A history of gastrointes-
tinal cancers, such as hepatocellular carcinoma (HCC), 
and/or gastrointestinal surgeries, (4) Splenic or portal 
vein thrombosis, (5) Past or present history of lympho-
proliferative disease.

The Hospital Ethical Committee gave its permission 
before informed written consent was obtained for study 
project participation. Every patient had a complete his-
tory, upper gastrointestinal endoscopy, and liver function 
tests (LFTs). The endoscopic presence or absence of 
esophageal varices was noted, and the AST/ALT ratio 
was computed.

For data entry and analysis, SPSS Version 22 was utilized. 
We used descriptive statistics to measure both qualita-
tive and quantitative parameters. Every qualitative fea-
ture was noted, including gender, the AST/ALT ratio, 
and whether or not esophageal varices were visible 
during an endoscopy. The calculation of the mean and 
standard deviation was done for continuous variables, 
such as age. Based on patient data that was obtained, 
the diagnostic accuracy of the AST/ALT ratio was eva-
luated by calculating the sensitivity and specificity using 
a two-by-two table. Data was categorized according to 

child Pugh class, age, gender, and the length of cirrhosis. 
After stratification, a chi-square test was used, and a 
p-value of less than 0.05 was regarded as significant.

Results

Mean age was 55.68+13.69 years ranging from 30 to 
70 years. Males were 87 (45.1%) while 106 (54.9%) 
were female. In patients having esophageal varices, 
the frequency of the AST/ALT ratio was measured. 

There were 74 (38.3%) patients of esophageal varices 
who had AST/ALT ratio more than > 1.12 and 119 (61.7%) 

patients with less than 1.12 value. On endoscopy 89 
(46.1%) patients had esophageal varices (Table. No. 01)

The diagnostic accuracy, sensitivity, specificity, PPV, 

and NPV of the AST to ALT ratio were determined using 
a 2×2 table, and the results were 65.28%, 54.02%, 74.53%, 
63.51%, and 66.39% respectively. (Table No. 02)

The study investigated the diagnostic accuracy of 
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Table 1:  distribution according to age, gender, 
ast/alt ratio and esophageal varices on endoscopy

Variable
Number

(n = 193)
Percentage

Age (years)
Mean + SD 

Range (min-max)

55.68+13.69

30-70

Gender
Male

Female

87

103

45.1%

54.9%

AST/ALT ratio
> 1.12 (positive)

< 1.12 (negative)

74

119

38.3%

61.7%

Esophageal varices on 
endoscopy
Present  

Absent
89

104

46.1%

53.9%

Table 2:  2 X 2 table showing Diagnostic Accuracy 
of AST to ALT ratios in predicting Esophageal 
Varices in Cirrhotic patients taking Upper GI 
Endoscopy as Gold Standard

Esophageal varices on
endoscopy Total

positive Negative

47 27 74

AST/
ALT
ratio

> 1.12 (positive) 52.8% 26.0% 38.3%

< 1.12 (negative) 42

47.2%

77

74.0%

119

61.7%

Total 89 104 193



AST to ALT ratio in predicting esophageal varices in 
cirrhotic patients undergoing EGD as the gold standard, 
with effect modifiers such as age (years), duration 
(months), and child Pugh class (A, B, and C) stratified 
and compared. (See Table No. 3) Age, duration, and 

Child Pugh Classes were the impact modifiers that were 
compared using the chi-square test. The resulting P-
values are displayed in Table 3.

Discussion

The yearly occurrence of de novo creation of varices 
is 5%, and it is more common in people who continue to 

10drink alcohol or whose liver function is deteriorating . 
Once they form, varices expand from tiny to large at a 

rate of 5-12% annually and bleed at a rate of 5–15% 
11year . Large varices, defined as those with a diameter 

of more than 5 mm, are associated with the highest risk 
of bleeding. The presence of red wale markings on vari-
ces during endoscopy and the severity of liver disease, 

12as assessed by the Child-Pugh score, both have an effect.  
Therefore, in order to categorize "high-risk varices," 
these criteria should also be taken into account.

Research on primary prophylaxis makes it abundantly 
evident that, for large esophageal varices, the risk of 
variceal bleeding can be reduced from around 50% to 
15%. This highlights the significance of early varices 

13diagnosis prior to the onset of bleeding.

According to current guidelines, at the time of diagnosis, 
all patients with cirrhosis should have a varices scree-
ning. Depending on the severity of their liver disease, 
patients without varices should follow up every two to 
three years. Patients with tiny varices should follow up 
every one to two years to see if they require preventive 

14medication in case their varices enlarge.  In order to 
minimize the number of upper GI endoscopies non-
invasive tests are particularly important in underdeve-
loped nations where endoscopy is few, financing is 

15scarce, and there is a strong desire to rationalize funding.

In this study, we found a significant relationship between 
a greater AST/ALT ratio and the presence of esophageal 
varices, a marker of severe liver fibrosis. Different 
research carried out at the Mayo Hospital in Lahore 

16
had nearly identical findings.

In our study, 119 (61.7%) patients had an AST/ALT 
ratio of less than 1.12 and 74 (38.3%) patients had eso-
phageal varices. This is comparable to a prospective 
study that discovered a strong correlation between the 
existence of varices at first endoscopy and an AST/ 
ALT ratio > 1.12. The participants in that study were 
58.87+11.97 years old, while the mean age (years) in 
our study was 55.68+13.69. There were 106 (54.9%) 
female patients and 87 (45.1%) male patients in our 
study. In that study, there were 69% male patients and 
31% female patients. While the prevalence of esophageal 
varices was 50% in that study, there were 46% of posi-
tively diagnosed patients with esophageal varices in 

17 
our study.

For the diagnosis of esophageal varices in patients with 
cirrhosis, we continued to use EGD as the gold standard. 
Based on the AST to ALT ratio, the diagnostic accuracy, 
sensitivity, specificity, PPV, and NPV were 65.28%, 
54.02%, 74.53%, 63.51%, and 66.39%, in that order. 
In contrast, a different study discovered 89.2% NPV 
(negative predictive value), 42.3% PPV (positive predic-

18tive value), 87% specificity, and 47.8% sensitivity.
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Table 3:  Role of effect modifier like Age, duration 
of cirrhosis and Child Pugh classes in predicting 
Esophageal Varices in Cirrhotic patients on the 
basis of AST/ALT ratio 

Age, years

Esophageal varices on 
endoscopy p-

value
Present Absent

30-50      
AST/ALT ratio              

> 1.12 (positive)

< 1.12 (negative)

19 (57.6%)

14 (42.4%)

11 (28.9%)

27 (71.1%)
0.015

51-70      
AST/ALT ratio               

> 1.12 (positive)

< 1.12 (negative)

28 (50.0%)

28 (50.0%)

16 (24.2%)

50 (75.8%)
0.003

Duration of cirrhosis

1-3 months   
AST/ALT ratio

> 1.12 (positive)

< 1.12 (negative)

16 (88.9%)

2 (11.1%)

3 (50.0%)

3 (50.0%)

0.042

4-6 months   
AST/ALT ratio

> 1.12 (positive)

< 1.12 (negative)

31 (43.7%)

40 (56.3%)

24 (24.5%)

74 (75.5%)

0.009

Child Pugh Class

A
AST/ALT ratio

> 1.12 (positive)

< 1.12 (negative)

10 (62.5%)

6 (37.5%)

6 (35.3%)

11 (64.7%)

0.118

B
AST/ALT ratio

> 1.12 (positive)

< 1.12 (negative)

21 (63.6%)

22 (36.4%)

9 (22.0%)

32 (78.0%)

0.000

C
AST/ALT ratio

> 1.12 (positive)

< 1.12 (negative)

16 (40.0%)

24 (60.0%)

12 (26.1%)

34 (73.9%)

0.170



Conclusion 

An effective non-invasive diagnostic tool for predicting 
esophageal varices in cirrhotic patients is the AST/ 
ALT ratio.
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