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DIAGNOSTIC ACCURACY OF A/A RATIO AND A/G RATIO FOR
NONINVASIVE PREDICTION OF ESOPHAGEAL VARICES IN PATIENTS OF

CIRRHOSIS WITH HEPATITIS BAND C
Shafaq Jabeen,' Abdul Qadir,” Benish Tufail,’ Shuaib Ahmed"

ABSTRACT

Background: Non invasive marks of esophageal varices in cirrhotic patients of HBV and HCV infection would be of great
importance. Objective: To determine diagnostic accuracy of Serum A/A ratio and A/G Ratio in detection of varices in Cirrhotic
patients with Hepatitis B and C; taking endoscopic result as gold standard. Methodology: Study Design: Cross Sectional Study.
Place and Duration of Study: Department of Medicine, Liaquat University of Medical & Health Sciences, Jamshoro and from 1*
January to 30" June 2017. The source of data was patients of Cirrhosis due to HBV and/or HCV. Patients were admitted in Medical
Unit-1II, at LUMHS Hospital. Demographic data was collected, after informed consent of patient, vitals and relevant information
about present complaint and presence of comorbidities was also recorded. Blood sample was collected to get Serum A/G ratio and
AST/ALT and patients were shifted to Endoscopy unit at Medical Unit-I for invasive diagnosis of presence of Esophageal Varices.
A/G ratio and A/A ratio was calculated as per operational definition and recorded in specifically designed performa for the study.
Endoscopic results were compared with results of non-invasive predictors. Results: Out of 119 cases, 46.22% were female and
53.78% were male. Sensitivity, specificity, PPV, NPV and accuracy for AG ratio was found 79.1%, 28.6%, 78.3%, 29.6%, 67.2%
respectively. Similarly, sensitivity, specificity, PPV, NPV and accuracy for AA Ratio was 81.3%, 17.9%, 76.3%, 22.7%, 66.3%
respectively. Conclusion: Although, A/A Ratio and A/G Ratio were found to be sensitive to the presence of esophageal varices in
cirrhotic patients with HBV and/ or HCV positive. Specificity of these markers is not qualifying to present these noninvasive

markers as dependable markers to exclude the presence of esophageal varices in cirrhotic patients.
Key Words: Non-Invasive predictors, Esophageal Varices, Cirrhosis, AST/ALT, A/GRATIO.

INTRODUCTION

Esophageal variceal bleeding can lead to deadly
complications in patients of Liver Cirrhosis with
portal hypertension.' Early detection of
esophageal varices (EV) is critical for the effective
prevention and cure of variceal hemorrhage. Most
of the patients with liver cirrhosis are being
generally advised to undergo an evaluation of
esophageal varices to assess the risk of bleeding
through invasive endoscopies.”’Endoscopy
carries certain risks like cardio respiratory
depression, aspiration pneumonia, perforation,
bleeding, and infective endocarditis; thus
endoscopy is contra indicated in severe shock,
recent MI, unstable angina, cardiac arrhythmias,
respiratory disorders, atlantoaxial sub luxation
and visceral perforation.” On an average half of
patients with cirrhosis have esophageal varices
(EV), and only one third of patients with varices
develop bleeding.”” Acute upper GI bleeding is
common medical emergency with 170/100,000
cases annually.” At least 50% patients who survive
are at risk of bleeding during 1-2 years.’
Esophageal varices is one of the most critical
complications in liver cirrhosis with portal
hypertension.” Timely detection of EV is very
important and failure may lead to mortality up to
30-50%)." Previously endoscopy was only method
to assess the presence of EV but with time and

research non-invasive serological variable have been
used like spleen size, thrombocytopenia, ascites,
serum bilirubin, child pug class.” Serum AG Ratio
and AST/ALT alter with liver insult and fibrosis,
which is directly related to hepatic resistance and in
turn results in portal hypertension that leads to the
formation of esophageal varices.” People with
history of early age Hepatitis B virus have an
increased chance of protracted infection and are at
highest risk of cirrhosis. Blood exposure using
injections with non-sterile equipment, transfusion of
contaminated blood, unsafe injection practices
account for 21 million hepatitis B infections and 2
million Hepatitis C infections every year.”" Liver
cirrhosis is the end result of any injury that causes
fibrosis followed by regenerative nodules may be
reversible if cause is removed. Cirrhotic nodule may
abnormally relate portal tracts with different veins
may be preexisting or newly formed several
mechanisms do take part in liver nodularity that are
regrowth after necrosis, dissection of lobules by
fibrosis, and remodeling associated with altered
vascular relationships are probably all operative. "
Most common causes of cirrhosis include hepatitis B
and C and use of alcohol. Traditionally, liver
cirrhosis and allied vascular disorders are termed as
irreversible but topical research suggest regression
and even reversal in cirrhosis is quite possible.”™"
The objective of this study was to determine
diagnostic accuracy of A/Aratio and Serum A/G ratio
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in detection of esophageal varices in cirrhotic
patients with Hepatitis B and or C; taking
endoscopic resultas gold standard.

METHODOLOGY

This was cross sectional study, conducted from 1"
January to 30" June 2017. Study subjects:
Cirrhotic patients with Hepatitis B or and C with
>6 months duration, between ages of 30-60 years,
with child pug class A and B were included.
Patients of cirrhosis, who have been previously
suffered from attacks of hematemesis and have
undergone screening endoscopy and cirrhosis due
to other causes like alcohol, drug toxicity, auto
immune and metabolic liver disease were
excluded. The source of data was patients who
reported suffering from cirrhosis due to HBV
and/or HCV. Patients were admitted in Medical
Unit-III, at Liaquat University of Medical and
Health Sciences Hospital, Jamshoro.
Demographic data was collected, after taking
informed consent of patient; vitals and relevant
information about present complaint, duration of
diseases and presence of comorbidities was
recorded. Every patient had undergone through
general physical and abdominal examination to
get findings of hepatic encephalopathy and
ascites. Patients were also gone through
abdominal ultrasonography to get confirmation
for cirrhosis and ascites. Blood sample was
collected to get Serum A/G ratio, AST/ALT ratio,
bilirubin and, PT to get CTP class. Endoscopy was
done to get the gold standard data for further
comparison of results of study. AG ratio and AAR
ratio was calculated. Data was entered in and
analyzed by using SPSS version 20. Ethical
approval was sought from Hospital Ethical
Committee.

RESULTS

There were 119 cirrhotic patients with Hepatitis B
44 (37%) and C 72 (60.5%) and 3 (2.5%) both
HBV and HCV and with Child-Pugh class Aand B
were included in this study. These patients had
more than six months' duration of disease. The
mean age of the patients was 4448 years.
Regarding Child-Pugh class, 55.46% patients
were observed in class A and 44.54% were in class
B and 76.5% patients were positive for presence of
varices on endoscopy, while 23.5% reported with
absence of varices. Grade II varices were most
commonly observedi.e. 35.29%.

Table I: Diagnostic accuracy of serum A/G ratio in
detection of esophageal varices

Parameter Endoscopic findings Total
Varices +Ve | Varices -Ve
A/G Ratio (£1)| 72 (TP) 20 (FP) |92 (77.3%)
A/A Ratio (<1)| 74 (TP) 23 (FP) |97 (81.5%)
A/G Ratio (>1)| 19 (FN) 8 (TN) 27 (22.7%)
A/A Ratio (>1)| 17 (FN) 5 (TN) 22 (18.5%)
A/G Ratio A/A Ratio
Sensitivity 79.1% | Sensitivity 81.3%
Specificity 28.6% |Specificity 17.9%
PPV 78.3% |PPV 76.3%
NPV 29.6% |NPV 22.7%
Accuracy 67.2% | Accuracy 66.3%

Table II: Diagnostic accuracy of Serum A/G And A/A
Ratio in Detection of Varices in Cirrhotic Patients by
Hepatitis Band C

Hepatitis Parameters Endoscopic findings Total P-Value
Varices +Ve| Varices -Ve
A/G Ratio (£1)A/G | 27 (TP) 5(FP) 32
- 0.045
Ratio (>1) 6(FN) 6(TN) 12
HBV Total 33 1 44
A/A Ratio (1) 28 (TP) 7(FP) 35
0.19
A/A Ratio (>1) 5(FN) 4(TN) 9
Total 33 1 44
A/G Ratio (<1) 42 (TP) 15(FP) 57
0.49
A/G Ratio (>1) 13(FN) 2(TN) 15
HCV Total 55 17 72
A/A Ratio (1) 44 (TP) 16(FP) 60
.2
A/A Ratio (>1) 11(FN) 1(TN) 12 027
Total 55 17 72
A/G Ratio | For HBYV For A/A Ratio | For For
HCV HBV | HCV
Sensitivity | 81.8% 76.4% Sensitivity | 84.4% | 80%
Specificity | 54.5% 11.8% Specificity | 36.4% | 5.9%
PPV 84.4% 73.7% PPV 80% 73.3%
NPV 50% 13.3% NPV 44.4% | 8.3%
Accuracy | 75% 61.1% Accuracy | 72.7% | 62.5%

Out of 119 cases, 46.22% were female and 53.78%
were male. Sensitivity, specificity, PPV, NPV and
accuracy for AG ratio was found 79.1%, 28.6%,
78.3%,29.6%, 67.2% respectively.

Similarly, sensitivity, specificity, PPV, NPV and
accuracy for AA Ratio was 81.3%, 17.9%, 76.3%,
22.7%, 66.3% respectively. Diagnostic accuracy of
AG ratio and AAR for HBV was above 70% and
HCV was above 60%. All results are represented by
Tables I, Il and I11.
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Table III: Diagnostic Accuracy of Serum A/G and
A/A Ratio in Detection of Child Pugh Classification
In Cirrhotic Patients With Hepatitis BAnd C

Child Pugh Parameter Endoscopic findings Sum | P-Value
Class Esophageal Esophageal
Varices (+) Varices(-)
A/G Ratio (1) | 34(TP) 10(FP) 44
0.55
A/G Ratio (>1) | 15(FN) 7(TN) 22
Class A Total 49 17 66
A/A Ratio (1) | 35 (TP) 13(FP) 48
0.76
A/A Ratio (>1) | 14(FN) 4(TN) 18
Total 49 17 66
A/G Ratio (<1) |38 (TP) 10(FP) 48
0.99
A/G Ratio (>1) | 4(FN) 1(TN) 5
Class B
Total 42 11 53
A/A Ratio (1) | 39 (TP) 10(FP) 49
0.99
A/A Ratio (>1) | 3(FN) 1(TN) 4
Total 42 11 53
A/G Ratio For Class A For Class B | A/A Ratio | For For
Class A | Class B
Sensitivity | 69.4% 90.5% Sensitivity | 71.4% | 92.9%
Specificity | 41.2% 9.1% Specificity | 23.5% | 9.1%
PPV 77.3% 79.2% PPV 72.9% | 79.6%
NPV 31.8% 20% NPV 22.2% | 25%
Accuracy 62.1% 73.5% Accuracy | 59.1% | 75.4%

The research contributions in past provide the
effectiveness of various parameters including
ascites, serum albumin, Child's class, portal vein
diameter, platelet count, spleen diameter ratio,
spider naevi, splenomegaly, prothrombin
time/activity, platelet count and serum bilirubin as
important predictors to identify the presence of
EV."'"*"" However, there are very few studies on
diagnostic accuracy of AST/ALT ratio for
presence of Varices. Treeprasertsuk et al'
presented a reviewing study of patients developed
varices with high AST/ALT ratio with patient with
high AST/ALT ratios but have not developed
varices (ratio: 1.8 versus 1.0, P < 0.0001).
Nyblom et al," used AST/ALT ratio to envisage
chance of cirrhosis, he further had prospective
studies to gauge the effectiveness of AST/ALT in
envisaging the chance of EV. Studies have reached
to conclusion that an AST/ALT ratio greater than
1.12 may be suggestively correlated with the
presence of varices at initial endoscopy.”"’ The
limit is valid with Specificity=87%, Sensitivity =
47%, NPV=89.2%, PPV= 42.3% and
AUROC=0.69. In a study,* authors have reached
to a different cutoff i.e. AST/ALT>10 may be
suggestively correlated with the presence of EV.

This cutoff is valid with Specificity=89%,
Sensitivity = 68%, NPV=83%, PPV= 77% and
AUROC=0.83. Generally, AST/ALT ratio classify
81% patients with varices.

There are no published studies on diagnostic
accuracy of A/G ratio for presence of Varices. In our
study there were 119 cirrhotic patients having
Hepatitis-B and Hepatitis-C with more than six
months' duration with child pug class A and B were
included in this study. There were 44 (37%) cases
with hepatitis B, 72 (60.5%) were hepatitis C and 3
(2.52%) cases with both hepatitis B and C.
Regarding Child-Pugh class, 55.46% patients were
observed in class A and 44.54% were in class B.
Endoscopic positive finding, 76.5% (91/119) cases
were with esophageal varices while 23.5% (28/119)
were showing negative sign of esophageal varices.
Positive esophageal varices with respect to grade
were found as 15.3%, 35.29%, 13.45% and 12.61%
respectively for G-1, G-I1, G-IIT and G-IV

CONCLUSION

A/A Ratio and A/G Ratio are reasonably sensitive to
the presence of Esophageal Varices in Cirrhotic
patients with HBV or HCV positive but the
specificity of A/A Ratio and A/G Ratio is not
qualifying to present these non-invasive markers as
dependable markers to suggest the presence of
Esophageal Varices in Cirrhotic patients.
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