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The Effect of 30 vs. 40mg of Stavudine vs. Tenofovir on Treatment Outcomes amongst HIV-positive 
Patients in Johannesburg, South Africa  

BACKGROUND 

In 2007 the WHO recommended reducing stavudine dosage 
from 40 to 30mg for all HIV-positive adults on antiretroviral 
therapy (ART) and in 2009 recommended discontinuing 
stavudine for initial HIV treatment due to side effects. Although 
many resource-limited countries have changed treatment 
guidelines to substitute tenofovir for stavudine, in others, 

stavudine is still used.    

 

METHODS 

RESULTS 

CONCLUSIONS 

• We conducted a prospective cohort analysis among HIV-
infected patients who initiated ART at a large public-sector 
HIV clinic in Johannesburg, South Africa from January 2007 
– May 2011.  

 
• Clinical and laboratory data were collected prospectively on 

TherapyEdge-HIV™ as part of routine HIV care at the 
Themba Lethu Clinic 

ABSTRACT 

Background: In 2007 the WHO recommended reducing stavudine dosage from 
40 to 30mg for all HIV-positive adults on antiretroviral therapy (ART) and in 
2009 recommended discontinuing stavudine for initial HIV treatment due to side 
effects. Although many resource-limited countries have changed treatment 
guidelines to substitute tenofovir for stavudine, in others, stavudine is still used. 
Therefore, determining the effect on treatment outcomes, specifically single-
drug substitutions, of reduced dose stavudine vs. tenofovir remains important.    
  
Methods: Prospective cohort analysis examining the association between 
tenofovir and stavudine (30mg and 40mg) on single-drug substitutions from 
January 2007 to May 2011 at the Themba Lethu Clinic in Johannesburg, South 
Africa. A substitution is defined as replacing stavudine with zidovudine, tenofovir 
or abacavir and tenofovir with stavudine, zidovudine or abacavir without 
initiating a protease inhibitor. For stavudine patients we restricted the analysis 
to those weighing >60kg at baseline. Log-binomial regression was used to 
identify predictors of single-drug substitutions in the first year on ART.  
  
Results: 5,952 treatment naïve patients >18 years were eligible for our 
analysis, 2,765 (46.5%) initiated tenofovir, 2,667 (44.8%) 30mg stavudine and 
520 (8.7%) 40mg stavudine, respectively. The trend in stavudine- and 
tenofovir-based initiating regimens was in-line with WHO recommendations 
(Figure). A total of 516 (8.7%; 95% CI: 8.0-9.4%) single-drug substitutions 
occurred over follow-up, 76 (2.7%; 95% CI: 2.2-3.4%) occurred amongst 
tenofovir patients, 348 (13.1%; 95% CI: 11.8-14.4%) and 92 (17.7%; 95% CI: 
14.6-21.2%) amongst those on 30 and 40mgs of stavudine, respectively. The 
most common reasons for substitutions were stavudine related toxicities; 
neuropathy (15.7%), lipodystrophy (14.5%) and hyperlactatemia/lactic acidosis 
(10.1%). Stavudine related toxicities were greater among those on 40mg vs. 
30mg; neuropathy-31.2% vs. 10.3%, hyperlactatemia/lactic acidosis-13.0% vs. 
3.1% and lipodystrophy-17.4% vs. 13.0%, respectively. Adjusted log-binomial 
regression model showed patients on 30mg (RR 7.4; 95%CI: 5.0-10.9) and 
40mg (RR 11.0; 95%CI: 6.7-18.0) of stavudine were at higher risk of single-
drug substitutions vs. tenofovir patients in the first 12-months on ART.   
  
Conclusion: In resource-limited settings where drug alternatives are not 
available, treatment with tenofovir may lower drug related adverse events and 
reduce the need for clinical expert supervision. 

  
 

 

In resource-limited settings where drug alternatives are not available, treatment with tenofovir may lower 
drug related adverse events and reduce the need for clinical expert supervision. 
  

 

• A single-drug substitution was defined as replacing stavudine with 
zidovudine, tenofovir or abacavir and tenofovir with stavudine, 
zidovudine or abacavir without initiating a protease inhibitor.  

• For stavudine patients we restricted the analysis to those weighing 
>60kg at baseline.  

• Log-binomial regression was used to identify predictors of single-drug 
substitutions in the first year on ART.  

 

We used data from a large urban HIV clinic in Johannesburg, 
South Africa (Themba Lethu Clinic) to assess treatment 
outcomes, specifically single-drug substitutions, of reduced dose 
stavudine vs. tenofovir among HIV-positive patients on ART. 

OBJECTIVE • Estimated % of single-drug substitutions in the first 12-months on 
ART. 

• Estimated % of drug toxicities by antiretroviral drug. 

• Identified predictors of single-drug substitution in the first 12-months 
on ART. 

 

• We included all patients who: 
• Were HIV-positive and ≥18 years old  
• Were treatment naïve before initiating ART 
• Were initiated onto ART between 01 January 2007 and 01 May 

2011 

Study Population 

Outcomes 

Statistical Methods 

Crude and Adjusted Predictors of Single-drug Substitution (N=5,952) 

Initiating Regimen 

Variable     Tenofovir Stavudine (30mg) Stavudine  (40mg) Total 

Sex  Female  1709 (61.8) 1561 (58.5)  311 (59.8) 3581 (60.2) 

   Male  1056 (38.2) 1106 (41.5) 209 (40.2) 2371 (39.8) 

BMI at ART 
initiation (kg/m2) 

<18.5  337 (15.8) 25 (1.0) 3 (0.6) 365 (7.0) 

>18.5 1793 (84.2) 2528 (99.0) 504 (99.4) 4825 (93.0) 

CD4 at ART 
initiation 
(cells/mm3) 

>350 72 (3.0) 135 (5.1) 15 (2.9)   222 (4.0) 

200-350 501 (20.5) 453 (17.2) 55 (10.6) 1009 (18.0) 

101-200 888 (63.3) 1049 (39.9) 204 (39.3) 2141 (38.3) 

   51-100 405 (16.6) 445 (16.9) 104 (10.0) 954 (17.1) 

   <50  578 (23.7) 550 (10.9) 141 (27.2) 1269 (22.7) 

WHO stage at ART 
initiation 

I/II  1923 (69.6) 1991 (74.6) 346 (66.5) 4260 (74.6) 

III  724 (26.2) 575 (21.6) 141 (27.1) 1440 (24.2) 

IV 118 (4.3) 101 (3.8) 33 (6.4) 252 (4.2) 

Hemoglobin at ART 
initiation (g/dL) 

<10.5  501 (21.8) 349 (31.5) 82 (16.5) 932 (17.3) 

>10.5 1796 (78.2) 2230 (86.5) 416 (83.5) 4442 (82.7) 

   Median (IQR)  

Year of initiation of ART  2010 (2010-2011) 2009 (2008-2009) 2007 (2007-2007) 2010 (2008-2010) 

Age at ART initiation  (years) 36.9 (31.3-43.5) 38.1 (32.7-44.6) 36.8 (32.5-42.7) 37.5 (32.0-43.9) 

CD4 count at ART initiating  (cells/mm3) 128 (55-196) 134 (62-194) 106 (42-174) 127 (57-193) 

Variable   Crude RR (95% CI) Adjusted RR (95% CI) 

Antiretroviral drug stavudine 30mg vs. tenofovir 4.7 (3.7-6.0) 7.4 (5.0-10.9) 

stavudine 40mg vs. tenofovir 6.4 (4.8-8.6) 11.0 (6.7-18.0) 

Current CD4          200-350 vs. > 350 1.1 (0.7-1.7) 1.4 (0.9-2.4) 

  101-200 vs. > 350 1.0 (0.6-1.6) 1.2 (0.7-1.9) 

  51-100 vs. > 350 1.1 (0.7-1.7) 1.4 (0.8-2.3) 

  0-50 vs. > 350 1.0 (0.6-1.6) 1.3 (0.8-2.2) 

Age            < 40 vs. ≥ 40 0.9 (0.8-1.1) 0.9 (0.8-1.1) 

Sex                           Female  vs. Male 1.7 (1.4-2.0) 1.8 (1.5-2.2) 

Baseline WHO           III/IV vs. I/II 0.9 (0.8-1.1) 1.1 (0.9-1.4) 

Demographic and clinical characteristics (N=5,952) 
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The trend in stavudine- and tenofovir-based initiating regimens were in-line with WHO 
recommendations  (N=5,952) 

*model also adjusted for clinical characteristics at ART initiation (tuberculosis, hemoglobin levels, body mass index ) and year initiated onto ART. 
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