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ABSTRACT
Introduction: Elevation of liver enzymes is a sensitive signal of 
drug induced liver injury in HIV patients receiving Antiretroviral 
Therapy (ART). Studies reporting severe hepatotoxicity due 
to the administration of ART are available. Some researchers 
suggest that elevation of transaminases is not a major concern 
while treating HIV.

Aim: To compare transaminase levels of HIV patients on ART 
as compared to HIV patients who are yet to start ART (pre-
ART) and non- HIV individuals.

Materials and Methods: A retrospective observational study 
on 80 non- HIV subjects (group I), 100 adult HIV patients who 
are yet to start ART (pre-ART) (group II) and 100 HIV patients 
on different ART regimens for 6 months (group III) was carried 
out in a medical college teaching hospital. 

Patients’ data like demographic profile, CD4 counts are 
collected from their medical records. Transaminases values 

were noted down from the clinical biochemistry laboratory. 
Statistical analysis was done by One way ANOVA followed by 
a post hoc test to compare liver enzymes between different 
groups. Correlation study is done using Pearson’s correlation 
coefficient.

Results: Transaminase levels were significantly high (p<0.0001) 
in HIV patients on ART as compared to other groups. Pearson’s 
correlation study showed a significant negative correlation 
between age and transaminases in group III (p=0.021 for AST, 
p=0.039 for ALT).

Conclusion: The present study suggests that ART regimens 
might be responsible for elevation of transaminases in HIV 
patients. However, elevation of liver enzymes is not a major 
concern as extent of elevation was small and ART patients 
showed significant improvement in CD4 counts after receiving 
therapy.

Introduction
Implementation and enforcement of various strategies 
by National AIDS Control Organization (NACO) improved 
Antiretroviral Therapy (ART) over the last few years. The 
introduction of Highly Active Antiretroviral Therapy (HAART) 
has reduced morbidity and mortality due to Acquired 
Immune Deficiency Syndrome (AIDS). The complexity of 
ART regimens used, duration of treatment, adherence to 
treatment and opportunistic infections associated are the 
main contributing factors for the complexity of treatment. 
Adverse Drug Reactions (ADRs) due to ART use makes 
the treatment more challenging. Studies have shown that 
treatment failure, toxic effects or non-compliance within 
the first eight months of therapy lead to discontinuation of 
therapy in nearly 25% of all patients [1,2]. However, ART 
is associated with serious complications, hepatotoxicity 
being one among them. Alterations in liver function tests 
necessitate a need to monitor liver functions regularly.

Reports are available which suggest that severe hepatotoxicity 
in ART patients resulted in discontinuation of therapy [3,4]. 

However, there are a good number of studies that suggest 
that alterations in liver enzymes is common in HIV patients 
on ART [4-6], which improves despite continuation of therapy 
[7]. Such contradictory results by various studies necessitate 
a study on liver function tests in HIV patients who are on ART. 
A few studies are available on alterations in liver enzymes in 
patients on ART in India to the best of knowledge.

Materials and Methods 
A retrospective observational study including 80 non-HIV 
individuals (group I),100 adult HIV patients who are yet to 
start ART (group II) and 100 HIV patients on different ART 
regimens for 6 months (group III) was carried out in Karwar 
Institute of Medical Sciences, Karwar in Uttara Kannada 
district of Karnataka, India.

The sample size was calculated using the formula below;

N=4pq/d2

Where:-

p:Expected prevalence; q:100-p; d:Degree of precision, 5%

Patients in group II and III were diagnosed to be HIV positive 
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and were attending the medical college hospital for regular 
follow-up monthly. Patients receiving ART regimens for six 
months were included and those with more than or less than 
six months of treatment were excluded. Patients in group 
II and III were evaluated in detail by collecting data of CD4 
counts. Basal CD4 count was measured for group II and 
basal as well as follow-up CD4 count at 6 months was done 
for patients in group III.

The study was conducted between June 2015 to May 2016. 
Institutional ethics committee approval was sought before 
starting the study.

Inclusion Criteria
Group I: Non-HIV individuals attending OPD

Group II: Diagnosed HIV patients before starting ART

Group III: HIV patients on ART for 6 months

Exclusion Criteria
Alcoholics, history of liver disorders within 1 year, diabetes 
mellitus.

Patients in group I are in the age group of 49.84±2.01 years 
and consists of 53(66.25%) males and 27(33.75%) females. 
Group II patients were in the age group of 38.61±9.89 years, 
33(33%) of them being males and 67(67%) of them being 
females. Mean age of group III patients was 35.83±2.52 
years, 52(52%) of them being males and 48(48%) females.

Data Collection
Data was extracted from patient’s medical records using 
data collection form. Patient’s demographic details such as 
age, gender, marital status, medication prescribed including 
the name of the drug, baseline CD4 cell counts, follow-
up CD4 count values were recorded. CD4 counts were 
estimated using flow cytometry. Transaminases values were 
noted down from the clinical biochemistry laboratory, where 
AST and ALT are estimated using automated chemistry 
analyzer, Transasia XL-640. Toxicity grade was calculated 
by dividing mean transaminase value by its upper normal 
limit, normal reference intervals for the liver enzymes being, 
AST – 5-37 U/L; ALT– 5-35 U/L. Patients on ART had grade 
1 hepatotoxicity as the calculated ratios being 1.69 for AST 
and 1.57 for ALT.

Statistical Analysis
It was done using PSPP 0.7 software. One-way ANOVA 
followed by Tukey-Kramer test, a post hoc-test was done to 
compare liver enzymes pair wise between the three groups. 
Paired student’s ‘t’ test was used to compare basal and 
follow-up (6 months) CD4 counts in group III. Pearson’s 
correlation test was used to find the correlation between liver 
enzymes and age in HIV patients (group II and III together).

Results
Transaminases were significantly high in patients on ART 

(group III) as compared to other two groups [Table/Fig-1]. 
Post-hoc test showed that serum transaminases were 
significantly high in patients on ART (group III) compared to 
HIV patients not started on ART (pre-ART) (group II) as well 
as non-HIV individuals (group I) [Table/Fig-2].There was no 
gender difference in transaminase levels.

CD4 count was increased highly significantly (p<0.001) in 
group III after 6 months of therapy.

Pearson’s correlation study showed a significant negative 
correlation between age and transaminases in HIV patients 
on ART (group III ) [Table/Fig-1].

Pearson’s correlation study showed a significant negative 
correlation between age and transaminases in HIV patients 
on ART (group III) [Table/Fig-3].

Group I Group II Group III p-value

Basal 
CD4 
count

- 260.78±20.67 224.11±28.57 >0.05

Follow- 
up CD4 
count

- - 431.83±37.41 -

AST 24.46±0.95 30.31±1.24 62.6±6.67 <0.0001***

ALT 22.55±1.63 32.05±2.5 55.03±3.66 <0.0001***

[Table/Fig-1]: Comparison of CD4 counts and transaminase.
***p<0.0001-very highly significant
Comparison of CD4 count – Student’s paired’t’ test
Comparison of liver enzymes – One way ANOVA

Comparison p-value

AST of Group I vs Group III 0.0002**

ALT of Group I  vs Group III <0.0001***

AST of Group II vs Group III 0.019*

ALT of Group II vs Group III 0.02*

AST & ALT of Group I vs Group II >0.05

[Table/Fig-2]: Results of Tukey Kramer test (Post-hoc test).
*p<0.05-significant
**p<0.001- highly significant
***p<0.0001- very highly significant

Correlation
between

Pearson’s correlation 
coefficient (r)

p-value

Age & AST -0.4198 0.021*

Age & ALT -0.3796 0.039*

[Table/Fig-3]: Correlation study results.
*p<0.05-significant

Discussion
Serum transaminases levels were statistically significantly 
high in HIV patients receiving ART (group III) as compared 
to non-HIV (group I) and HIV patients who are yet to start 
the therapy (group II) [Table/Fig-1]. This is supported by 
various reports which suggest an elevation of transaminases 
in HIV patients independent of drug regimen [5,8]. However, 
contradictory report is also available which states no 
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significant difference in liver function tests in those on ART 
as compared to pre-ART group [9].

Elevation in transaminase levels in patients on ART could be 
due to the hepatotoxicity caused by various ART regimens. 
Elevated liver enzymes in group III and no significant 
difference in liver enzymes between group I and II, suggest 
that ART regimens might be contributing to elevation of liver 
enzymes. Various studies suggest hepatotoxic effects of ART 
regimens [6]. Nevirapine is known to have more hepatotoxic 
effects compared to efavirenz [10]. It has been shown that 
initiation of HAART results in hepatotoxicity within weeks to 
months [11,12].There are reports which suggest cessation 
of therapy due to severe hepatotoxicity [3,4]. But elevation of 
liver enzymes was not a major concern in our study subjects, 
as it was a mild elevation (grade 1) and there was a significant 
improvement in CD4 counts in those patients at 6 months. 
It has been suggested that elevation in liver enzymes, 
especially ALT is common [5]. HAART should not be denied 
for this reason, as liver enzymes decrease spontaneously 
even after 10 fold elevation [7]. It has also been shown that 
the time required for improvements in transaminase levels 
is the similar for patients who stopped therapy compared 
to those who continued treatment despite hepatotoxicity 
[7]. Instead patients have to be followed up monthly for liver 
function tests.

Drug induced liver injury is defined by WHO as elevation in 
ALT and/or AST more than 5-10 times the upper normal 
limit [13]. As elevation of liver enzymes is mild in group III 
patients, it doesn’t fit in to WHO criteria. We cannot attribute 
the increased liver enzymes to ART regimens as we have not 
ruled out various confounding factors. Risk factor for elevation 
of liver enzymes during HAART therapy are co-infections 
with HBV, HCV, tuberculosis patients on antitubercular 
drugs [13,14]. Non- exclusion of these confounding factors  
becomes the limitation of our study.

Negative correlation was observed between age and 
transaminases in group III in the present study, indicating 
a higher risk of hepatotoxicity in younger age group [Table/
Fig-3]. This fact is supported by a Jordanian study by Judi 
et al., [15]. Contradictory reports are given by Spengler and 
colleagues [16]. No gender difference in liver enzymes was 
observed in HIV patients with therapy in our study. On the 
contrary, gender difference was reported in a study by Nagu 
and colleagues [5].

Limtations
HIV patients on ART, irrespective of the regimen were 
included in the study. Liver enzyme alterations in different 
specific regimens were not studied.

Conclusion
It can be concluded from this study that ART regimens might 
be responsible for elevation of transaminases in HIV patients. 
Extent of elevation of liver enzymes has to be weighed with 

the improvement in CD4 counts after ART. Further, studies 
need to be done by considering factors like coexisting 
medications and co-infections.
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