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ABSTRACT 
 

Introduction: There has been a significant reduction in the mortality and morbidity associated with 
AIDS, due to the availability of highly active retroviral therapy (HAART). However adverse drug 
reactions related to ART use makes the treatment challenging. Aim of the study was to compare 
serum transaminases in HIV patients on two regimens; zidovudine versus stavudine, either of them 
administered in combination with nevirapine and lamivudine as well as to compare their efficacy, 
taking basal CD4 counts and after treatment CD4 counts as tools of comparison. 
Methods: A retrospective observational study on 46 adult HIV patients, receiving AZT+3TC+NVP 
(ZLN) (group I) and 22 patients on D4T+3TC+NVP (SLN) (group II) was carried out. Data of 
baseline CD4 cell counts, serially monitored CD4 count values (once in 6 months) and serum 
transaminases were noted. Statistical analysis was done by using SPSS version 16. 
Results: A very significant elevation of transaminases was observed at 6 months and 1 year in ZLN 
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group (P<0.01). CD4 counts were also significantly high (P<0.05). SLN group didn’t show any 
significant differences in liver enzymes and CD4 counts at 6 months and 1 year. Extent of elevation 
of CD4 count was higher in ZLN group. 
Conclusion: Zidovudine based regimen was associated with mild elevation of liver enzymes as 
compared to stavudine based regimen. Improvement in CD4 counts was better with zidovudine 
regimen. Zidovudine, even though associated with mild hepatotoxicity, was found to be beneficial. 
 

 
Keywords: Zidovudine; stavudine; AST; ALT; CD4 count. 
 

1. INTRODUCTION 
 
The highly active antiretroviral therapy (HAART) 
has led to a significant reduction in acquired 
immune deficiency syndrome (AIDS) related 
morbidity and mortality. Access to antiretroviral 
therapy (ART) has improved tremendously over 
the last few years due to implementation and 
enforcement of various strategies by national 
AIDS control organization (NACO) in India. 
NACO has established ART centers in selected 
government hospitals which offer free treatment 
for HIV/AIDS and related opportunistic infections 
[1]. In India NACO offers systematic HIV care by 
providing drugs free of cost, a detailed 
counseling algorithm for psychosocial support 
and management of adverse reactions, with a 
special emphasis on adherence to ART. The 
treatment of HIV infection and AIDS is complex 
because of many reasons. The variety of tailor 
made ART regimens considering many 
associated factors, duration of treatment, 
adherence to treatment and opportunistic 
infections associated are the main contributing 
factors for the complexity of treatment. Besides 
that, adverse drug reactions (ADRs) related to 
ART use makes the treatment still more 
challenging. Studies have shown that nearly 25% 
of all patients discontinue their initial HAART 
regimen because of treatment failure, adverse 
drug reactions, noncompliance within the first 
eight months of therapy [2,3]. 
 
The sustained benefits of HAART have led to far 
greater numbers of HIV-1 infected cases 
receiving at least three drugs for greater periods 
of time. Highly active antiretroviral therapy 
(HAART), currently recommended is the 
cornerstone of management of patients with HIV 
infection. Nucleoside reverse transcriptase 
inhibitor (NRTI) like zidovudine (AZT) and 
nucleotide reverse transcriptase inhibitor (NtRTI) 
like tenofovir (TDF) are the most common 
medications given in first-line ART.   
 
WHO treatment guidelines postulate a ‘minimum 
package’ of laboratory monitoring that includes 

an initial CD4 cell count prior to HAART, which 
should be repeated at least twice a year in 
treated patients [4,5]. Efficacy of various 
regimens can be compared by taking CD4 count, 
viral load as the tool of assessment.  
 
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 makes the choice of regimen and 
treatment complicated. 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 are common in HIV 
patients on ART [6-9], which improves despite 
continuation of therapy [10]. Such contradictory 
results by various studies necessitate a study on 
liver function tests in HIV patients receiving ART. 
 
The aim of the  study was  to compare serum 
transaminases (AST and ALT) in HIV patients  
on two regimens; zidovudine (AZT) versus 
stavudine (d4T), either of them administered in 
combination with nevirapine (NVP) and 
lamivudine (3TC) as well as to compare their 
efficacy, taking basal CD4 counts and after 
treatment CD4 counts as tools of comparison. 
 

2. METHODOLOGY 
 
A retrospective observational study on 46  adult 
HIV patients, receiving AZT+3TC+NVP (ZLN) 
(group I) and 22 patients on d4T+3TC+NVP 
(SLN) (group II) was carried out in Karwar 
Institute of Medical Sciences, Karwar. 
Institutional ethics committee approval was 
sought before starting the study. Permission 
letter from the head of the institution was 
obtained for this retrospective study. Data of 
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patients who were diagnosed to be HIV positive, 
receiving HAART and were attending the hospital 
for regular follow up once in six months was 
collected. Patients receiving above mentioned 
regimens at least for one year were included and 
those with less than six months of treatment 
were excluded. Patients were evaluated in detail 
by measuring transaminases and CD4 count, 
both basal as well as serial measurements once 
in 6 months and 1 year.  
 

Data was extracted from patient’s medical 
records using data collection form. Patient 
demography such as age, gender, medication 
prescribed (drug regimen), baseline CD4 cell 
counts, serially monitored CD4 count values 
(once in 6 months) and biochemical parameters. 
CD4 counts were estimated using flow 
cytometry. Transaminases values were noted 
down from the clinical biochemistry laboratory, 
where AST and ALT were 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 in group I, were  in the age group of 
38.88±7.01 years and consisted  of 65.79% 
males and 34.21% females. They were receiving 
a standard drug dosage of AZT 300 mg twice 
daily, 3TC 150 mg twice daily or 300 mg once 
daily, NVP 200 mg once daily for a 2-week lead-
in period and then as 200 mg twice daily. Mean 
duration of the treatment is 4.51±2 years.  
 

Group II patients were in the age group of 
36.91±8.38 years, 33.33% of them being males 
and 66.67% of them being females. They were 
on a standard drug dosages, d4T 60 mg once 

daily, 3TC, 150 mg twice daily or 300 mg once 
daily. 
 
Statistical analysis was done by using SPSS 
version 16 software. Basal, 6 months and 1 year 
parameters were compared using One Way 
ANOVA followed by Tukey Kramer Post hoc test. 
Transaminases and CD4 counts of both the 
groups were compared by Unpaired ‘t’’ test. 
Pearson’s Correlation study was used to find the 
association between ALT and 6 months and 1 
year CD4 counts. 
 

3. RESULTS 
 
A very significant elevation of transaminases was 
observed at 6 months and 1 year in ZLN group 
(P<0.01). CD4 counts were also significantly high 
(P<0.05).Post hoc test results show that 
significant elevation of transaminases were 
present at 6 months and 1 year as compared to 
basal values (Table 1). 
 
There was no significant difference in the three 
parameters in SLN group at basal, 6 months and 
1 year (Table 2). There was no significant 
difference in transaminases when both the 
groups were compared.  
 
Extent of elevation of CD4 count at 6 months and 
1 year for ZLN was 1.31 and 1.19 times 
respectively whereas 1.2 and 1.08 times 
respectively for SLN. Overall rise in CD4 count 
over 1 year were 200.26 ± 42.51 and 
122.57±93.97 respectively for ZLN and SLN 
respectively. 
 
There was no significant correlation between 
CD4 counts and ALT in either groups. 

 
Table 1. Comparison of parameters in patients on ZLN 

 
 Basal  6 months 1 year P value 
AST 32.2±2.22 43.49±3.49 44.71±3.30 0.007** 
ALT 30.9±2.06 42.99±3.36 44.79±3.07 0.002** 
CD4 count 356.2±57.84 468.1±60.54 560.8±67.93 <0.05* 

*significant; **highly significant 
Post hoc test for AST showed that,AST  was elevated significantly at 6 months as well as 1 year (P=0.026 and 
P=0.012 respectively) as compared to basal levels.ALT levels at 6 months and 1 year were also significantly 

higher (P =0.013, P=0.003 respectively) compared to basal levels 
 

Table 2. Comparison of parameters in patients on SLN 
 

 Basal  6 months 1 year P value 
AST 41.28±5.3 39.8±3.3 39.1±4.5 0.94 
ALT 32.27±3.55 35.66±3.42 37.08±4.12 0.603 
CD4 count 416.18±69.8 502.68±94.98 544.32±86.84 0.553 

Post Hoc tests were not significant 



Fig. 1. Comparison of parameters in ZLNx SLN
 

Table 3. Comparison of parameters at 6 
months and 1 year: ZLN x SLN

 
Parameters 
AST-6 mon 
AST-1 yr 
ALT-6 mon 
ALT-1 yr 
CD4 count -6 mon 
CD4 count-1 yr 

None of the p values are significant

 

4. DISCUSSION 
 
Significant elevation was observed in 
transaminases in patients on ZLN regimen at 6 
months and 1 year of therapy where as there 
was no significant difference was noted in those 
on SLN group. 
 
This is supported by various reports which 
suggest an elevation of transaminases in HIV 
patients independent of drug regimen [8,11]
However, contradictory report is also available 
which states no significant difference in liver 
function tests in those on ART as compared to 
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Fig. 1. Comparison of parameters in ZLNx SLN 

Table 3. Comparison of parameters at 6 
months and 1 year: ZLN x SLN 

P value 
0.504 
0.330 
0.181 
0.168 
0.753 
0.887 

of the p values are significant 

Significant elevation was observed in 
transaminases in patients on ZLN regimen at 6 

year of therapy where as there 
was no significant difference was noted in those 

This is supported by various reports which 
suggest an elevation of transaminases in HIV 

ts independent of drug regimen [8,11]. 
t is also available 

which states no significant difference in liver 
T as compared to 

pre-ART group [12]. Elevation in transaminase 
levels in patients on ART could be due to the 
hepatotoxicity caused by zidovudine.

 
Various studies suggest hepatotoxic effects of 
ART regimens [9]. Nevirapine is known to have 
more hepatotoxic effects compared to efavirenz 
[13]. It has been shown that initiation of HAART 
results in hepatotoxicity within weeks to months 
[14,15]. There are reports which suggest 
cessation of therapy due to severe hepatotoxicity 
[6,7]. 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 [8]. HAART should not be denied for 
this reason, as liver enzymes decrease 
spontaneously even after 10 fold elevation [10]
has also been shown that the time
improvements in transaminase levels is the 
similar for patients who stopped therapy 
compared to those continued treatment despite 
hepatotoxicity [10]. Whenever ART is 
administered, the benefit in terms of 
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improvement in CD4 count, demerit in terms of 
liver toxicity has to be weighed. Patients have to 
be followed up monthly for liver function tests. 
 
Extent of elevation of CD4 count was more in 
ZLN group. Elevation of CD4 count implies a 
better improvement with zidovudine based 
regimen compared to stavudine based one.Drug 
induced liver injury is defined by WHO as 
elevation in ALT and/or AST more than 5-10 
times the upper normal limit. As elevation of liver 
enzymes is mild in ZLN 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 [16,17]. Non- exclusion of these 
confounding factors become the limitation of our 
study. 
 
James et al. [18] reported an elevated serum 
aminotransferase levels in a pregnant woman 
approximately 5 months after beginning 
combination antiretroviral therapy with 
zidovudine in his case report. Aminotransferase 
abnormalities improved after discontinuation of 
antiretroviral medications. Another case, 
laboratory abnormalities developed after 3 
months of initiation of zidovudine based regimen. 
Despite initial improvement after discontinuing 
antiretroviral medications, fulminant hepatic 
failure developed and patient died. 
 
Contradictory reports are also available. 
Kalyesubula et al. [19] reported that incidence of 
severe hepatotoxicity within three months of first-
line antiretroviral therapy was low, suggesting 
that routine measurement of transaminases may 
not be necessary in all patients initiating HAART. 
Routine measurement may be important in 
following patients on HAART and concurrent TB 
treatment as well as those with jaundice to avoid 
missing hepatotoxicity. The authors also found in 
their study that most of the transaminase 
elevations returned to normal despite 
continuation of HAART. The similar finding has 
also been reported in other studies [20-22]. 
 
The clinical use of Zidovudine (AZT) is 
constrained due to its adverse reactions 
including hepatic steatosis and toxicity. However, 
the mechanism of hepatic lipid accumulation and 
hepatotoxicity in AZT-treated individuals is 
unknown. Study by Banerjee et al. [23] 
suggested that AZT-induced hepatic fat 

accumulation and injury is mediated through 
increased oxidative and nitrative stress, lipid 
peroxidation, protein modifications and 
inflammation. 
 
5. LIMITATIONS OF THE STUDY  
 
Small sample size as well as non-exclusion of 
confounding factors like tuberculosis, HBV, HCV 
patients were the limitations of our study.  
 

6. CONCLUSION 
 
It could be concluded from the study that 
zidovudine based regimen was associated with 
mild elevation of liver enzymes as compared to 
stavudine based regimen. However elevations 
were statistically insignificant. Improvements in 
CD4 counts were higher in zidovudine regimen. 
Regular monitoring of liver function tests are 
suggested in patients receiving zidovudine 
regimen. 
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