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Background
Combination antiretroviral therapy (cART) including stavudine, lamivudine, and nevirapine
is the most widely used regimen in Africa [1]. This regimen achieves good virologic response
but troubling long-term complications (usually starting after >6 months cART) [2-5]. In
response to the high rates of adverse events, in 2007, the World Health Organization (WHO)
recommended using stavudine 30mg twice daily for all adults, replacing the 40mg dose for
adults over 60kg [6]. This was based on results of short-term dose ranging studies [7-9] and
retrospective cohort analyses. A recent meta-analysis [10] also suggested similar performance
of 30mg and 40mg stavudine. However, evaluation of outcomes of ART naïve patients
weighing >60kg initiated on stavudine 30mg is lacking from Africa. In our community-based
ART programmes we changed from use of 40mg to 30mg for individuals weighing >60kg in
mid-2007. We compared virologic suppression and CD4 response at 6 months among
individuals weighing >60kg who received a stable dose of either 30 or 40mg of stavudine.

Methods
Patients in this study were enrolled in community HIV care programmes, followed six months
from cART initiation, and fulfilled the following criteria: 1) initiated cART including stavudine
of either 40mg or 30mg between January 1, 2006 and January 1, 2008; 2) received a stable
dose of stavudine; 3) weighed >60kg at cART initiation and during observation; 4) received a
non-nucleoside reverse transcriptase inhibitor (NNRTI); 5) were cART naïve and had a known
date of cART initiation, 6) had at least 150 days follow-up after cART initiation, and 7) were
≥18 years old. Patients within these HIV clinics received care through a standard algorithm
that included HIV RNA monitoring (Amplicor HIV-1 Monitor, Roche Diagnostics) at six
weeks and six months after cART initiation. CART eligibility was based on WHO criteria

Corresponding Author: Christopher J Hoffmann MD, MPH; Johns Hopkins School of Medicine, 1830 E. Monument St, Rm 401;
Baltimore, MD 21205; choffmann@jhmi.edu.
Conflicts: CJH: none; SC: none; KLF: none; CI: none; REC: none; ADG: none; GJC: none
Role of Authors:
CJH: Study design, analysis, and manuscript preparation, SC: study design, manuscript preparation, KLF: data analysis, CI: data
collection, preparation, manuscript preparation; REC: study design, manuscript preparation; ADG: analysis, manuscript preparation,
GJC: analysis, manuscript preparation.

NIH Public Access
Author Manuscript
AIDS. Author manuscript; available in PMC 2010 August 24.

Published in final edited form as:
AIDS. 2009 August 24; 23(13): 1784–1786. doi:10.1097/QAD.0b013e32832e0585.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



using a CD4 count <200 cells/mm3 or WHO stage 4 condition. Starting in June 2007, clinics
switched to use of 30mg stavudine, twice daily, for all patients.

Baseline factors were compared between subjects receiving 30mg and 40mg stavudine using
chi-square and Wilcoxon rank sum tests, as appropriate. HIV RNA response was based on the
lowest HIV RNA obtained within six months of cART initiation. If no HIV RNA test result
was available, the subject was considered to have an HIV RNA >400 copies/mL to avoid
excluding subjects without HIV RNA results because of discontinuation due to intolerance.
We assessed the impact of classifying these subjects as treatment failures in a sensitivity
analysis. The chi-square test was used to compare the proportion achieving HIV RNA <400
c/mL or <50 c/mL by stavudine group. Logistic regression was used to assess associations
between covariates and HIV RNA suppression and to adjust for confounding; a multivariate
model was built by including covariates with p≤0.1. CD4 change from cART initiation to six
months was compared, by stavudine group, using the Wilcoxon rank sum test. Ethical approval
was obtained from the University of KwaZulu-Natal and the London School of Hygiene and
Tropical Medicine.

Results
691 patients were evaluated for analysis, 618 were included, 73 were excluded because of a
change in stavudine dose or because stavudine dose was not recorded at a visit. Sex, age, and
HIV RNA<400 c/mL at six months were similar between included and excluded patients. Of
the included cART naïve subjects (all weighed >60kg at baseline and initiated cART between
January 2006 and January 2008 at 51 community ART clinic sites), 110 received 30mg and
508 received 40mg stavudine. The two stavudine dose groups were different with respect to
WHO stage, proportion receiving efavirenz, weight, and median log10 HIV RNA and CD4
count at cART initiation (Table). 9 (8.1%) in the 30mg group and 46 (9.1%) in the 40mg group
had no HIV RNA measurement during the observation period and were counted as treatment
failures.

We observed similar virologic suppression using <400 c/mL and <50 c/mL at 6 months by
stavudine group: suppression to <400 c/mL for 30mg was 87/110 (79%, 95% confidence
interval (CI): 71-87%) and for 40mg was 413/508 (81%, 95% CI: 78-85%) (p=0.6); <50 c/mL
for 30mg was 66/110, (60%, 95% CI: 51-69%) and for 40mg was 297/508, (58%, 95% CI:
54-63%) (p=0.8). Completing sensitivity analysis excluding subjects without follow-up HIV
RNA testing, we found 86% (95% CI: 0.79-0.93) and 89% (95% CI: 0.86-0.92) were
suppressed with stavudine 30mg or 40mg groups, respectively (p=0.3). Using logistic
regression we found no association between HIV RNA suppression and sex, weight, or WHO
stage at cART initiation (Table). On univariate analysis, log10 HIV RNA at cART initiation,
NNRTI agent, and weight all had p-values<0.1 for odds of achieving an HIV RNA <400 c/
mL. On multivariate analysis adjusting for NNRTI agent, weight, and HIV RNA at cART
initiation, stavudine dose remained unassociated with suppression (Table). CD4 change from
cART initiation to 6 months on cART increased with a median of 126 cells/mm3 (IQR 87-206)
for the 30mg group and 110 cells/mm3 (IQR 50-170) for the 40mg group (p=0.02).

Discussion
In an African operational cohort we found HIV RNA suppression at six months was similar
between the two stavudine doses in patients weighing >60kg. Although the recipients were not
randomized to dose, the dose decisions were made based on a change in guidelines and not as
a result of individualization of patient management, reducing the chance of selection bias.
However, our two stavudine groups did differ in some characteristics: the group receiving
30mg of stavudine had a lower CD4 count and higher WHO clinical stage at HAART initiation
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and was more likely to receive nevirapine. These are factors sometimes associated with poorer
HAART response [11-13], yet our outcomes were similar. Based on virologic outcomes at six
months, our results provide additional support for the WHO recommendations for use of 30mg
stavudine among individuals weighing >60kg. Long-term (>18 months) evaluation of side
effects is essential to compare tolerance of stavudine 30mg versus 40mg.
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