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Abstract 

Objective: Aim of the study, was  to compare the efficacy of   regimens containing zidovudine, stavudine and tinofovir 
by comparing CD4 counts of patients  at the end of  2 years. We also aim to evaluate their efficacy, by comparing  basal 
CD4 count and CD4 count at 2 years in patients on these three regimens. Methodology: A retrospective observational 
study was conducted on 128 HIV patients, receiving various antiretroviral regimens in a teaching hospital in coastal 
Karnataka. Data of 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 in data extraction form. Regimens containing zidovudine, 
stavudine and tinofovir were evaluated by comparing 2 year CD4s of patients. Effectiveness of each regimen was 
evaluated by comparing basal CD4 count with CD4 count at the end of 2 years. Results: We did not find any significant 
difference in basal CD4 counts in 3 regimens. CD4 count at the end of 2 years differed significantly (P<0.05) between 
the groups. Stavudine receiving patients had significantly higher (P<0.05) CD4 count as compared to AZT treated 
patients. Patients treated with TDF had highly significant (P<0.0001) elevation in CD4 count compared to that of AZT. 
However d4T and TDF didn’t have significant difference in CD4 counts at the end of 2 years. Patients in each group had 
extremely significant elevation in CD4 counts (p=0.0000) as compared to basal levels. Conclusion: We can conclude 
that TDF containing regimen is more effective than that containing AZT or d4T, based on the CD4 count at the end of 2 
years and the extent of elevation of CD4 count.  
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Introduction 

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. The Indian 
national AIDS control organization guidelines 
recommended the use of two nucleoside reverse 
transcriptase inhibitors (NRTI) in combination with a 
non-nucleoside reverse transcriptase (NNRTI) in India 
[1]. Zidovudine and lamivudine in combination with 
either nevirapine or efavirenz and stavudine, lamivudine 
in combination with nevirapine or efavirenz are 
commonly used regimens. However, nucleotide reverse 
transcriptase inhibitor is being popularly used in first 
line anti retroviral therapy [1].    
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In resource limited settings, a number of factors have a 
role in choosing first line regimen. Cost of the drug, 
need  for laboratory monitoring, severity of adverse 
drug reactions (ADRs) and its effectiveness are the 
determining factors. WHO had recommended stavudine 
(d4T) initially as it needed less laboratory monitoring 
and less price as compared to zidovudine (AZT) [2, 3]. 
Due to increasingly reported toxicities, WHO initially 
reduced dosage of d4T and later recommended 
tenofovirdisoproxilfumarate (TDF) as part of the 
preferred regimen, with AZT as an alternative [4, 5]. 
Despite this, d4T and AZT remain the first line 
regimen. Studies have reported an improvement in 
outcomes when the AZT and d4T containing regimens 
were switched over to TDF containing regimen in 
settings with limited resources [6, 7].  
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There are several studies which compare the 
effectiveness of different anti retro viral regimens. 
However there are limited numbers of studies, which 
evaluate more than two regimens in our setting. Hence 
we planned to evaluate the effectiveness of regimens 
containing AZT, d4T and TDF. 

Objectives 

Aim of the study, was to compare the efficacy of 
regimens containing zidovudine, stavudine and 
tinofovir by comparing CD4 counts of patients at the 
end of 2 years. We also aim to evaluate their efficacy, 
by comparing basal CD4 count and CD4 count at 2 
years in patients on these three regimens.  

Methodology 

A retrospective observational study was conducted on 
128 HIV patients, receiving various antiretroviral 
regimens in a teaching hospital of Karwar institute of 
medical sciences, Karwar, Karnataka, India. 
Institutional ethics committee approval was obtained 
prior to the commencement of the study.  
 
Data of 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 were evaluated during their 
scheduled follow up visits in detail, by measuring CD4 
counts and other laboratory parameters serially once in 
6 months. Patients receiving three different regimens at 
least for two years were included.  
 
Exclusion: Data of patients with less than two year of 
treatment, deaths within 2 year were excluded.  
 
Data Collection- Data collection form was used to 
extract data from Patient’s medical records. Patient 
demography such as age, gender, medication prescribed 
(drug regimen), baseline CD4 cell counts, CD4 count 
values at 2 years were noted. Patient’s data was 

categorized intothree groups based on the type of 
regimen. 

• Group 1: zidovudine receiving [zidovudine, 
lamivudine, nevirapine (ZLN) or zidovudine, 
lamivudine, efavirenz (ZLE)] 

• Group 2: stavudine  receiving [stavudine, lamivudine, 
nevirapine (SLN) or stavudine, lamivudine, efavirenz 
(SLE)] 

• Group 3: tenofovir  receiving [tenofovir, lamivudine, 
nevirapine (TLN) ortenofovir, lamivudine, efavirenz 
(TLE)] 

 
Standard drug dosages of  the nucleoside reverse 
transcriptase inhibitors (NRTIs) were, zidovudine 
(AZT)  300 mg twice daily, lamivudine (3TC)  150 mg 
twice daily or 300 mg once daily, stavudine (d4T)  60 
mg daily.  
 
Dosages of  non-nucleoside reverse transcriptase 
inhibitors (NNRTIs) were  nevirapine  (NVP)  200 mg 
once daily for a 2-week lead-in period and then as 200 
mg twice daily and efavirenz (EFV) 600 mg once daily. 
Nucleotide reverse transcriptase inhibitor (NtRTI), 
tinofovir (TDF), 300 mg once daily  was given in 
combination with lamivudine and either nevirapine or 
efavirenz. Demographic profile of patients are given in 
Table 1. 
 
Regimens containing zidovudine, stavudine and 
tinofovir were evaluated by comparing 2 year CD4 
counts of patients. Effectiveness of each regimen was 
evaluated by comparing basal CD4 count with CD4 
count at the end of   2 years. 
 
Statistical analysis was carried out using NCSS 
software. One way ANOVA was used to compare CD4 
counts of all three groups at a time. Tukey Kramer’s 
post test was used to compare the counts, taking two 
regimens at a time. CD4 counts before and after 2 years 
of therapy in individual groups were compared by 
Students paired t test. 

Results 

We did not find any significant difference in basal CD4 counts in 3 regimens. CD4 count at the end of 2 years differed 
significantly (P<0.05) between the groups. Stavudine receiving patients  had significantly higher (P<0.05)  CD4 count as 
compared to zidovidine treated patients. Tinofovir treated patients had highly significant  (P<0.0001) elevation in CD4 
count compared to that of zidovudine.  
 
However d4T and TDF didn’t have significant difference in CD4 counts at the end of 2 years. The comparison of CD4 
counts and demographic profile of patients are given in Table 1. Each group had extremely significant elevation in CD4 
counts (p=0.0000) as compared to basal levels. 
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Table-1: Comparison between patients on different regimens. 

 Group 1 
(zidovudine) 

Group 2 
(stavudine) 

Group 3  
(tinofovir) 

P value comparing 
3 groups 

No of patients 76 29 23 - 

Gender (%) 
Males 

Females 

 
62.84 
37.16 

 
51.72 
48.28 

 
26.1 
73.9 

- 

Age in years 38.93±0.86 35.83±2.52 37.09±2.1 - 

Median basal CD4 234.5 141 182 - 

Median 2 year CD4 493 475 547 - 

Mean basal CD4  ±SEM 250.74±18.07 262.97±49.59 213.52±40.08 Not significant 

Mean 2 yr CD4  ±SEMI 533.67±35.8 556.38±57.96 606.22±65.08 Not significant 

Discussion 

We found significant difference in CD4 counts between 
the three groups. The increment in CD4 count was 
extremely significant (p=0.0000) as compared to basal 
CD4 count in all three groups. 
 
Patients on Tinofovir had highest CD4 count levels and 
maximum extent of elevation (3.33 times the basal). 
Stavudine regimen receiving patients had 2.1 times 
elevation in CD4 count and 2.13 times increment was 
seen in patients on zidovudine regimen. Our study is 
supported by a report by Velen et al [8]. The similar 
pattern of elevation was reported in this study and he 
suggested that TDF is better than other two drugs. 
 
We found better immunological response by d4T 
compared to AZT  in our study. This is supported by a 
study, which reports an elevation in CD4 count with 
d4T regimen whereas decline in CD4 count with 
regimen containing AZT [9]. However controversial 
reports are also available. Report by Joly et al and 
Karelia et al suggest  no significant  difference in CD4 
counts in patients receiving AZT and d4T [10,11]. 
Stavudine is reported to cause severe adverse reactions 
like lactic acidosis and hyper lactemia [12,13]. Severe 
anemia and neutropenia were associated with AZT 
[14,15]. AZT and d4T are less recommended compared 
to TDF as they are reported to be associated with severe 
toxicities [16]. Emnet et al and colleagues have reported 
the superiority of TDF compared to AZT [17]. In 
resource limited settings TDF regimen in first-line 
therapy instead of AZT. It might preserve future 
treatment options in absence of virological monitoring. 
Cost effectiveness analyses have pointed towards better 
clinical outcomes with TDF use compared with other 
NRTIs in industrialized and resource-limited settings 
[18-20]. Brennen and collegues have reported that TDF 
increases the regimen durability [21]. In settings with  

 
 
limited resources, switch over fromstavudine to 
tenofovir has been found to be  slow due to cost of TDF 
[22] and management of associated toxicities, especially 
renal insufficiency [23], that occursin about 3% of the 
HIV population [24]. This necessitates the cost 
associated with more frequent laboratory monitoring of 
renal functions and cost associated with it. But Wyl and 
colleagues suggested that TDF was more cost effective 
and less virological failure as compared to AZT [25]. 
However choosing an ART regimen depends on factors 
like basal CD4 count and staging.  

Conclusion 

We can conclude that TDF containing regimen is more 
effective than that containing AZT or d4T, based on the 
CD4 count at the end of 2 years and the extent of 
elevation of CD4 count. Toxicities associated with these 
regimens have not been studied and that is the limitation 
of our study. 
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