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Evaluation of liver enzymes and calculation of AST to ALT ratio 
in patients with acute viral hepatitis
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ABSTRACT

Background: Acute viral hepatitis is a common liver-associated abnormality 
encountered in clinical practice. The number of biochemical parameters is 
estimated to detect a hepatic abnormality, which can measure the severity and 
types of damage to hepatocytes, among which liver enzymes and bilirubin levels 
are assessed routinely which are raised in acute viral hepatitis.
Objective: This study aims to assess the liver enzymes, such as aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), bilirubin, and 
calculation of AST to ALT ratio in acute viral hepatitis and to compare these 
parameters with the control group.
Methodology: This study included a total of 81 subjects diagnosed with acute 
viral hepatitis as cases and age and sex-matched, the same number of healthy 
subjects as control.  Serum levels of AST and ALT, alkaline phosphatase (ALP), 
and bilirubin were analyzed using standard methods. Serum AST to ALT ratio 
was calculated. Data analysis was done using SPSS Version 17.0 and the results 
were expressed as mean ±standard deviation (SD).
Results: A mean serum activities of aminotransferases were statistically 
significantly raised in viral hepatitis compared to that in control.AST 
(514.85±350.66 VS 25.65±5.29; p<0.001) and ALT (781.65±525.69 VS 27.94±6.50; 
p<0.001). Similarly, serum levels of(ALP)were significantly increased in acute 
viral hepatitis compared to that in control (202.17±75.46 VS 98.83±27.99; p<0.001. 
However, a ratio of AST to ALT was decreased significantly (0.66±0.15 VS 
0.94±0.21; p= 0.001) in acute viral hepatitis compared to that in control.
Conclusion: Both the aminotransferases and bilirubin levels are raised 
significantly, where, a rise in ALT is greater than a rise in AST, hence, the ratio of 
AST to ALT is decreased significantly in acute viral hepatitis than that in control. 
Thus, this decreased pattern of AST to ALT can diagnose acute viral hepatitis at 
an early stage and can help appropriate care and treatment to the patients.
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INTRODUCTION
Hepatitis which is most commonly caused by hepatitis 
viruses is an inflammatory condition of the liver 
showing the symptoms of jaundice, nausea, vomiting, 
and abdominal pain.1 Viral hepatitis is one of the public 
health challenges in the world2 and its prevalence in 
Kathmandu Nepal is 24.5%.3 Several biochemical tests 
such as aminotransferases- alanine aminotransferase 
(ALT) and aspartate aminotransferase (AST), alkaline 
phosphatase (ALP), and bilirubin are evaluated to assess 
liver function tests4 which help detect the integrity of 
hepatocytes. Similarly, an alteration of liver enzymes 
and bilirubin provides important information for the 
diagnosis of liver disease-  hepatocellular damage or 
post-hepatic obstruction.5,6

Increased activity of ALT and AST in plasma mainly 
emphasizes hepatic cell damage due to either viruses or 
alcohol or ischemic conditions.7 With the progression of 
the liver disease, intracellular ALT and AST are released 
on circulation, among which ALT is more specific to the 
liver. Also, ALT persists longer on plasma because of its  
higher half-life than that of AST.8

Viruses cause intrahepatic inflammation that disrupts 
the normal transport of conjugated bilirubin resulting 
in conjugated hyperbilirubinemia.9 ALP being present 
on the surface of bile duct epithelial cells, any type of 
cholestasis leads to its release and makes its higher 
values on plasma.6

Nowadays, a ratio of the serum activities of AST to ALT, 
known as the De Ritis ratio is calculated which indicates 
different types of hepatitis based on etiology.10 Early de-
tection of viral hepatitis supports appropriate care and 
treatment which not only lowers the burden of disease 
but also improves the outcomes against the viral infec-
tion and helps treat the patient at the earliest. This study 
aimed to compare the various markers of liver function 
in acute viral hepatitis as well as to find the efficacy of 
the AST to ALT ratio in such patients.  

MATERIALS AND METHODS
A Prospective study was conducted in Kathmandu 
Medical College Teaching Hospital from March 2019 
to October 2019 and includes a total of 162 study 
population.

A convenient sampling technique was used and census 
sampling was done in patients who visited the medicine 
out-patient department and were diagnosed with acute 
viral hepatitis were enrolled as cases, similarly, age 
and sex-matched healthy subjects without any known 
hepato-renal diseases were included as controls. Any 
patients with other forms of hepatobiliary disorders, 
diabetes mellitus, hypertension, and renal disorders 
were excluded from the study. This study was ethically 
approved and informed oral consent was taken from all 
the participants.

Sample collection and estimation: Five ml of blood was 
drawn by venipuncture under aseptic 

precaution in the fasting condition in a plain tube. The 

serum was separated and was transferred into a plastic 
tube. The activity of Serum ALT, AST, and ALP as well 
as the levels of bilirubin were estimated using Selectra 
Pro S auto analyzer using Elitech reagents. Values of 
AST and ALT >45IU/L; value of ALP >306 IU/L were 
considered as abnormal values. 

Statistical Analysis: Statistical analysis was done 
using SPSS for Windows version 17.0. Results were 
expressed as mean ±SD. Comparison of variables 
between two groups was performed with Student’s 
t-test for continuous variables. The p values < 0.05 were 
considered statically significant.

RESULTS
This study was carried out on 81 patients suffering 
from viral hepatitis as well as age and sex-matched 
same number of the control group were recruited for 
the study. The age and gender-wise distribution of the 
study participants are summarized in table 1. 

Serum activities of aminotransferases- such as AST and 
ALT were raised significantly, however, a ratio of AST to 
ALT was decreased significantly in acute viral hepatitis 
compared to that in control. Serum activity of ALP as 
well as the levels of total and conjugated bilirubin were 
raised significantly in viral hepatitis compared to that 
in control, which is summarized in table 2. A very 
high number of cases with acute viral hepatitis (95.1%) 
had the AST to ALT ratio of <1 but a lesser number of 
controls had the ratio of AST to ALT <1 which is depicted 
in table 3.
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DISCUSSION
Findings of the present study revealed significantly 
increased levels of AST, ALT, ALP, and bilirubin in 
serum whereas a significantly reduced value of AST 
to ALT, the De Ritis ratio, in viral hepatitis compared 
to that in control. Aminotransferases, namely AST and 
ALT are the analytes that are commonly estimated 
for the assessment of Liver function tests. Among 
aminotransferases, AST is mainly present inside 
mitochondria of hepatocytes, RBCs, skeletal muscle cells, 
etc. whereas ALT is specifically present in the cytosol of 
the hepatocytes. Therefore, damage to hepatocytes will 
cause the release of these enzymes into plasma. The 
present study showed significantly raised levels of AST 
and ALT in viral hepatitis compared to that in control. 
Similar to the findings of the present study, a study 
conducted by Arthi et al. showed increased levels of AST 
and ALT in viral hepatitis.11  Also, a study carried out 
by Ashraf-Uz-Zaman et al. found raised levels of AST 
as well as ALT in all types of viral hepatitis.12 Though 
both the aminotransferases- AST and ALT are escalated 
in viral hepatitis, ALT is greater than that of AST due to 
which a ratio of AST to ALT, known as De Ritis ratio is 
most often below 1.0, and is in between 0.5 to0.7.13 The 
present study also found a decreased AST to ALT ratio 
in viral hepatitis (0.66±0.15) compared to that in control 
(0.94) which is inconsistent with the findings of Arthi et 
al. and Benerji et al. 11,14

Since, hepatitis virus damages the hepatic cell due 
to which hepatic enzymes, such as AST and ALT are 
released on plasma. Because the half-life of ALT on 
circulation is higher than the half-life of AST, the former 
remains on circulation for longer periods, which makes 
the higher activity of ALT on plasma, resulting in a 
lowered ratio of AST to ALT in viral hepatitis. Therefore, 
despite having more sophisticated techniques such as 
PCR, several-fold elevations in serum aminotransferases 
and a decline in AST to ALT ratio can be useful in 
diagnosing the etiology of acute hepatitis.15

Though the ratio of AST to ALT is altered due to 
alteration of either AST or ALT, its calculation is 
beneficial in a situation that even if serum levels of AST 
may be statistically insignificant in hepatitis of different 
etiology, the ratio differs significantly.11 Moreover, in 
most cases of viral hepatitis, this ratio is below one, but 
an increase in this ratio may be a sign of progressing 
towards chronic hepatitis or cirrhosis. Even more, a 
raised ratio of AST to ALT only slightly above one 
suggests deterioration towards chronic viral hepatitis C 
to cirrhosis.16 

Almost all cases (95.1%) with viral hepatitis showed a De 
Ritis ratio of less than one which indicates though both 
the aminotransferases are significantly raised in acute 
viral hepatitis, a rise in ALT is higher than a rise in AST 
making this ratio lesser than one. Inconsistent with the 
findings of this study, many studies have shown the ratio 
of AST to ALT lesser than one.14,17 Therefore, a decrease in 
AST to ALT ratio (lesser than one) in acute viral hepatitis 

also gives a clue that the disease is being resolved at 
the time when testing occurs. And if the disease would 
not have been resolved, an AST/ALT ratio would not 
decrease.18However, a very small number of cases with 
acute viral hepatitis (4%) showed a De Ritis ratio of more 
than one. The cause for an increased ratio may be a sign 
of fulminant disease representing a lesser chance of 
prognosis. Even more, an increased ratio of AST to ALT 
of slightly above one hint for the progression of chronic 
viral hepatitis C to cirrhosis.16 

Among the control group, only around 59% of the sub-
jects showed the ratio of AST to ALT lesser than one 
whereas others showed this ratio more than one. A de-
crease in the ratio of AST to ALT, lesser than one, means 
increased concentration of ALT than that of AST on 
plasma, which may be explained in terms of the half-life 
of these enzymes. Since the half-life of ALT is higher in 
plasma (47 hours) than that of AST (18 hours).15 There-
fore, AST might have been rapidly cleared from the 
plasma making its lesser value which in turn results in 
decreased AST to ALT ratio. 

Inconsistent with the previous studies,11,17 a significantly 
increased ALP in viral hepatitis was found in this study. 
Since ALP in addition to the other sources is present on 
the surface of bile duct epithelial, thus, an intrahepatic 
obstruction or any type of inflammation may cause en-
hanced synthesis and release of ALP making its higher 
value in plasma.6Present study also showed a statistical-
ly as well as conjugated bilirubin in cases compared to 
that in control. Because viruses attack and thus damage 
the hepatocytes. Some viruses can lead to acute liver fail-
ure as well. The damaged hepatocytes may not either 
uptake bilirubin, or conjugate it properly or secrete it 
to the bile duct, thus, resulting in hyperbilirubinemia. 
Besides the damaging effect to hepatocytes, viruses can 
cause intrahepatic inflammation that disrupts the nor-
mal transport of conjugated bilirubin through biliary 
canaliculi and bile duct to intestine due to which regur-
gitation of bilirubin in blood results in conjugated hy-
perbilirubinemia.9

CONCLUSION 
Estimation of liver enzymes and the ratio of AST to ALT 
is essential to understand the extent and types of liver 
damage and to diagnose viral hepatitis. Hence, this ra-
tio is considered a reliable marker for the diagnosis of 
viral hepatitis. Since this study included some of the bio-
chemical parameters only, further studies with a greater 
sample size as well as with many biochemical parame-
ters are necessary for more accurate diagnosis and for 
differentiating viral hepatitis from other forms of liver 
diseases. 

REFERENCES   

1. WHO, What is hepatitis?1 September 2019 | Q&A 
https://www.who.int/news-room/q-a-detail/
what-is-hepatitis.

2. World Health Organization. 2017. Global Hepatitis 
Report 2017. Geneva. Available at:  www.who.



93
www.europasianjournals.org Europasian J Med Sci.

Vol. 3 | No. 2 | Jul-Dec Issue | 2021

Europasian Journal  
of Medical Sciences

https://doi.org/10.46405/ejms.v3i2.255

int/hepatitis/publications/global-hepatitis-
report2017/en/ (accessed June 2018).

3. Gupta BP, Adhikari A, Chaudhary S.  Hepatitis 
viruses in Kathmandu, Nepal: a hospital-based 
study. BMC Res Notes2018: 11, 627-31.  https://doi.
org/10.1186/s13104-018-3739-1

4. Limdi JK, Hyde GM. Evaluation of abnormal liver 
function tests. Postgrad Med J 2003;79:307–12. 
https://doi.org/10.1136/pmj.79.932.307

5. Al Jumaily EF, Khaleel FM. The effect of chronic 
liver diseases on some biochemical parameters in 
patient’s serum. Curr Res J Biol Sci 2012;4(5):638-42.

6. Giannini EG, Testa R, Savarino V. Liver enzyme 
alteration: a guide for clinicians. CMAJ   2005; 172 
(3), 367-79 https://doi: 10.1503/cmaj.1040752

7. Burke MD. Liver function: test selection and 
interpretation of results. Clin Lab Med. 2002 
Jun;22(2):377-90. https://doi.org/10.1016/s0272-
2712(01)00002-6

8. Johnston DE. Special considerations in interpreting 
liver function tests. Am Fam Physician.1999; 59: 
2223-30. PMID: 10221307.

9. Roche SP, Kobos R. Jaundice in the Adult Patient. 
Am Fam Physician. 2004; 69 (2): 299-304. PMID: 
14765767.

10. De Ritis F, Coltorti M, Giusti G. An enzymic test for 
the diagnosis of viral hepatitis; the transaminase 
serum activities. ClinChimActa. 1957 Feb;2(1):70-4. 
https://doi.org/10.1016/0009-8981(57)90027-x.

11. Arthi M, Niranjan G, Hanifah M, Srinivasan AR. 
EFFICACY OF DE RITIS RATIO IN DIAGNOSING 
LIVER DISEASES IN PUDUCHERRY 
POPULATION. Advance Laboratory Medicine 
International 2011; 1(3): 61 - 8. Corpus ID: 43209259.

12. Ashraf-Uz-Zaman M, Begum B, Asad H, Moutoshi 
S, Nasiruddin M. Biochemical Parameters in 
Common Viral Hepatitis. JOM 2010; 11(1): 42-5. 
https://doi.org/10.3329/jom.v11i1.4268.

13. De Ritis F, Giusti G, Piccinino F, Cacciatore L. 
Biochemical laboratory tests in viral hepatitis and 
other hepatic diseases. Bull World Health Organ 
1965;32:59- 72. PMID: 14292063.

14. Benerji GV, Babu MF, Kumari R D, Saha A. 
Comparative Study of ALT, AST, GGT & Uric 
Acid Levels in Liver Diseases. Journal of Dental 
and Medical Sciences. 2013;5: 72-5. https://doi.
org/10.9790/0853-0757275.

15. Botros M, Sikaris KA. The De Ritis ratio: the test 
of time. ClinBiochem Rev. 2013 Nov;34(3):117-
30. PMID: 24353357.

16. Fortunato G, Castaldo G, Oriani G, Cerini R, Intrieri 
M, Molinaro E, et al. Multivariate discriminant 
function based on six biochemical markers in 

blood can predict the cirrhotic evolution of 
chronic hepatitis. Clin Chem. 2001; 47: 1696-
700. PMID: 11514405. https://doi.org/10.1093/
clinchem/47.9.1696.

17. Torkadi PP, Apte IC, Bhute AK. Biochemical 
Evaluation of Patients of Alcoholic Liver Disease 
and Non-alcoholic Liver Disease.  Ind J ClinBiochem 
2014; 29(1):79–83. https://doi.org/10.1007/s12291-
013-0310-7.

Pandeya et al. Evaluation of liver enzymes ....


