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- Rare studies have suggested a rapid selection of drug resistance mutations after antiretroviral therapy initiation in sub-Saharan Africa.

- The impact of HIV-1 drug resistance mutations on clinical and immunological outcomes in African adults on HAART has never been reported.

- We studied the medium-term clinical and immunological evolution in HIV-infected adults receiving antiretroviral therapy in Abidjan, Côte d’Ivoire, according to the presence or 

absence of resistance mutations.
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- Participants : all adults who previously participated in the ANRS 1203 cohort study in Abidjan and who were receiving HAART in July 2004

- Baseline characteristics: at study entry, all participants had viral load (VL) measurements (real time PCR, threshold of detectability 300 copies/ml). Patients with detectable VL had 

genotype resistance tests (ViroseqTM Genotyping System). Mutations were classified as major or minor (International AIDS Society October 2006 consensus). 

- Follow-up: all patients were followed until March 31st 2006 ; main outcomes were death, severe morbidity (WHO stage 3 or 4-defining events) and CD4 count evolution

Table 1. Characteristics of the 106 participants

- Among these sub-Saharan African adults on HAART since a median of three years, 58% had undetectable VL, 20% had detectable VL with no major resistance mutations and 22% had > 1 major drug resistance mutations. Within the following 20 months, patients with major mutations tended to have higher rate of serious 

morbidity but their CD4 count remained stable and only one of them died.

- Within the following years, millions of sub-Saharan African adults will receive HAART.  In these patients, changing regimen for treatment failure will have to be based on clinical and immunological outcomes. The timing of acquisition of resistance mutations and the number of mutations will be impossible to determine. Failing 

therapeutic regimens will thus be maintained during incompressible periods of time. 

- Our data suggest that most patients with major drug resistance mutations might maintain stable CD4 cell count and stay alive for more than one year. 
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Characteristics at HAART initiation    

Women, number (%) 63 (59%) 

Age in years, median (IQR) 38 (33-44) 

 Nadir of CD4+ cell count/mm
3
, median (IQR) 122 58-226 

 Initial HAART regimen**, number (%)   

2 NRTIs + 1 PI 61 (58%) 

2 NRTIs + 1 NNRTI 37 (35%) 

Others  8 (8%) 

Characteristics at inclusion in the study   

Previous time on HAART in months, median (IQR) 37.4 (27.2-48.3) 

 Drug regimen change since HAART initiation, number (%)   

None 40 (38%) 

Patients with one change 27 (25%) 

Patients with > 2 changes 39 (37%) 

CD4+ cell count/mm3, median (IQR) 266 (159-407) 

 Current HAART regimen***, number (%)   

2 NRTIs + 1 PI 56 (53%) 

2 NRTIs + 1 NNRTI 47 (45%) 

Others  2 (2%) 

 Virological status    

 Undetectable viral load, number, (%)   62 (58%) 

 Detectable viral load, number (%)   44 (42%) 

  With > 1 major mutations 23 (21%) 

  With no major mutations 21 (20%) 

Follow-up after inclusion in the study   

Follow-up time in months, median (IQR) 20.5 (19.7-21.1) 

 At least one serious clinical event during follow-up, number (%) 29 (27%) 

Characteristics at study termination   

 CD4+ cell count/mm3, median (IQR)  338 (214-519) 

 Status, number (%)   

  Deceased  1 (1%) 

  Lost to follow-up  1 (1%) 

  Alive and in active follow-up  104 (98%) 

  
IQR: interquartile range; HAART: highly active antiretroviral therapy; 

NRTI: nucleoside reverse transcriptase inhibitor;  NNRTI: non-nucleoside reverse transcriptase inhibitor; 

PI: protease inhibitor; Viral load: plasma HIV-1 RNA level

** NRTIs: 3TC (n=76), ZDV (n=61), d4T (n=45), ddI (n=29), ddC (n=1); NNRTI: EFV (n=37); 

PI: IDV (n=30), NFV (n=29), SQV (n=2).

*** NRTIs: 3TC (n=79), ZDV (n=55), d4T (n=51), ddI (n=28); NNRTI: EFV (n=47); PI: IDV (n=29), NFV (n=28)

Table 2. Distribution of mutations in the 23 patients 

with major mutations at inclusion in the study

NRTI: nucleoside reverse transcriptase inhibitor;  NNRTI: non-nucleoside reverse transcriptase inhibitor;

PI: protease inhibitor ; * number of antiretroviral drug classes affected

Figure 2. Probability of remaining alive and free of 

severe morbidity within time, according to 

virological status at inclusion *

Log rank : 

p = 0.19 for undetectable VL vs. detectable VL with major resistance; 

p = 0.91 for undetectable VL vs. detectable VL without major resistance

* Only one patient died (group “major resistance mutations”)
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Figure 1. Change in CD4 cell count between

inclusion and study termination, according to

virological status at inclusion

* undetectable VL vs. detectable VL without major mutations: p=0.50

† undetectable VL vs. detectable VL with major mutations: p=0.07

VL: viral load (plasma HIV-1 RNA level)
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