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ART access & Monitoring in WCA

Essentially  2NRTIs + NNRTI

First-line regimens >95% of ART

Viral load recommended, but not routinely 

available



Virological Response to 1st line ART

Country Location ART duration 

(months)

Design VL threshold 

(copies/ml)

Failure rate 

(%)

HIVDR        

(%)

Author., Date

Cameroon Urban 12 CS 1000 16.4 4.4 Kouanfack, 2009

Cameroon Urban 12 WHO-M 1000 9.2 5.3 Billong, 2013

Cote d’Ivoire Urban 12 Cohort 300 25.0 12.0 Messou, 2013

Nigeria Urban 12 WHO-M 1000 10.4 5.2 Ugbena, 2012

Togo Urban 12 CS 1000 30.8 24.5 Dagnra, 2011

Data from a few recent studies: ADULTS
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Virological Response to 1st line ART

Country Age

group

ART duration 
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Design VL threshold 
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Failure rate 
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HIVDR        

(%)

Author., Date

Gabon Adults 33 CS 1000 41.3 21.3 Zoufaly, 2013

Cameroon Adults 24 CS 1000 38.6 25.0 Rouet, 2006

Cameroon Children 40 CS 200 53.0 -/- Germanaud, 2010

Data from a few recent studies: Rural sites
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Cameroon <18 yrs 40 CS 200 53.0 -/- Zoufaly, 2013

Cote d’Ivoire 6.5 yrs 36 Cohort 300 50 -/- Rouet, 2006

Mali 2.5 yrs 6 Cohort 400 44.0 22.5 Germanaud, 2010

Senegal 7 yrs 20 CS 1000 56.0 38.5 Kebe, 2013

Data from a few recent studies: Children
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Drug Resistance Mutations

Kebe K. et al., 2013 (Senegal)

Péré H. et al., 2012 (CAR)



Drug Resistance Mutations

 25 

Table 4. Resistance to possible second-line ARVs not received by patients and mutation profiles 
 

Patients ARV regimen Affected ARVs RT resistance mutations 
VL, Log10 

copies/ml 
Subtype 

M12      

1 NVP 3TC d4T ABC 41L 103S 184V 190A 215Y 5,2 CRF02 

2 EFV 3TC TDF DDI 65R 90I 100I 103N 184I 5,2 CRF06 

3 EFV 3TC AZT ABC DDI 74LV 101P 103N 184V 6,3 CRF02 

4 EFV 3TC d4T ABC DDI 74ILV 100IL 103N 184V 215F 5,6 CRF02 

5 NVP 3TC d4T DDI FTC 65R 101E 181C 3,8 C 

6 NVP 3TC d4T DDI FTC 65R 67E 101Q 181C 190A 5,4 CRF02 

7 NVP/EFV 3TC TDF DDI ETR 65R 98G 106I 115F 181C 184V 188L 6,0 C 

8 NVP 3TC d4T ABC DDI ETR 74V 103N 181C 184V 221HY 5,6 CRF02 

9 NVP 3TC d4T ABC DDI ETR 69N 70R 74LV 108IV 181C 184V 221Y 3,8 CRF01 

10 NVP 3TC d4T ABC  ETR TDF 41LM 67DN 70R 98G 103KN 181C 184V 215F 219EQ 221Y 230LM 5,5 CRF02 

11 EFV 3TC d4T ABC  ETR RPV 41LM 103N 138Q 179E 184V 215Y 238R 5,0 CRF01 

12 NVP 3TC d4T DDI ETR FTC 65R 69d 90I 181C 190A 219R 5,5 CRF02 

13 NVP 3TC d4T DDI ETR FTC 65R 181C 190A 221HR 230MV 3,4 CRF01 

14 NVP 3TC d4T DDI ETR RPV 65KR 103N 181V 184MV 221Y 5,0 CRF02 

M24      

1 EFV 3TC d4T/AZT ABC 41LM 100I 103N 184V 215F 6,8 CRF09 

2 NVP 3TC AZT ABC 103N 184V 210LRW 215Y 5,4 CRF02 

3 NVP 3TC d4T ABC 67DN 179IV 181C 184V 215Y 5,2 CRF06 

4 NVP 3TC d4T/AZT ABC 41L 98G 103NS 181C 184V 215Y 5,4 CRF06 

5 EFV 3TC d4T ABC 67N 75M 103N 184V 190AG 215F 4,3 CRF01 

6 NVP 3TC d4T ABC 75M 77L 101KQ 179I 184V 190A 210W 215Y 5,0 CRF01 

7 EFV 3TC AZT ABC TDF 41L 103N 184V 210LW 215Y 5,9 CRF06 

8 NVP 3TC d4T ABC TDF 41L 67N 70KR 98G 103R 179E 184V 188L 215F 219KQ 5,1 CRF02 

9 EFV 3TC AZT ABC TDF 41L 103N 184V 188L 210W 215Y 3,8 CRF02 

10 NVP 3TC d4T/AZT ABC TDF 67DN 101E 184V 190A 210W 215Y 5,5 CRF02 

11 NVP 3TC d4T ABC ETR 67N 70R 90I 101E 181C 184IMV 190A 210W 219E 5,1 CRF02 

12 NVP 3TC d4T ABC ETR 41L 75T 181C 184V 215Y 221Y 4,5 CRF02 

13 NVP 3TC d4T ABC ETR 67DN 181C 184V 215F 221Y 4,6 CRF01 

14 NVP 3TC d4T ABC ETR 67DN 101E 179I 184V 190A 215F 4,2 CRF01 

22 NVP 3TC d4T DDI ETR 65R 69d 101E 106I 181C 190A 219R 221Y 4,0 U 

15 EFV 3TC d4T ABC DDI TDF 67G 69N 70R 74I 100I 103N 179I 184V 215F 219E 5,5 CRF22 

16 NVP 3TC d4T/AZT ABC DDI TDF 41L 74V 101Q 181C 184V 210W 215Y 4,5 CRF06 

17 NVP 3TC AZT ABC TDF ETR 41L 67DN 70KR 98AG 103R 179E 181C 184V 215FY 219EK 221HY 4,0 CRF14 

18 NVP 3TC AZT ABC TDF ETR 41LM 67G 70A 181C 184V 210LW 215Y 221Y 4,0 CRF36 

19 NVP 3TC d4T/AZT ABC TDF ETR 41L 67DN 98G 106I 181C 184V 210W 215Y 221Y 5,5 CRF06 

20 NVP 3TC d4T ABC TDF ETR 41L 44D 67N 75M 101E 179I 181I 184V 210W 215Y 4,7 CRF01 

21 NVP 3TC d4T ABC TDF ETR 41L 75M 77L 98G 101EQ 179T 181C 184V 190A 210W 215Y 219N 4,9 CRF01 

23 NVP 3TC d4T/AZT ABC DDI TDF ETR 41L 67N 74V 103N 181C 184V 210RW 215F 221Y 4,8 CRF02 

24 NVP 3TC d4T/AZT ABC DDI TDF ETR 41L 44D 74LV 103N 179IV 181C 184V 210W 215Y 221Y 5,9 CRF02 

25 NVP 3TC d4T ABC DDI TDF ETR 67DN 74LV 106IV 181C 184V 190AG 210M 215F 219N 230L 4,3 CRF01 

26 NVP 3TC d4T ABC DDI TDF ETR 67DN 74V 179I 181C 184V 210W 215F 219KN 221Y 230L 6,2 CRF01 

27 NVP 3TC d4T/AZT ABC DDI TDF RPV 41L 74V 106A 179E 184V 210W 215Y 221Y 6,1 CRF02 

28 NVP 3TC d4T ABC TDF ETR RPV 41LM 98G 103N 138Q 184V 210LRW 215Y 5,1 CRF02 

 
ARV: antiretroviral; RT: reverse transcriptase; VL: viral load; d4T: Stavudine, 3TC: Lamivudine, AZT: Zidovudine, TDF: 
tenofovir, ABC: abacavir; ddI: didanosine; ETR: Etravirine; RPV: rilpivirine; NVP: Nevirapine, EFV: Efavirenz. 

 

Accumulation of HIV 

DRM



Transmitted Drug Resistance

Country Year Population Sample size PI NRTI NNRTI

Chad (Ndjamena) 2006-07 ANC, <25 59 <5% <5%
<5%

Burkina Faso (Bobo) 2006-07 ANC, <25 51 <5% <5% <5%

Cameroun (Yaoundé) 2006-07 ANC, <25 59 <5% <5% 5%-15%

Cameroun (Douala) 2006-07 ANC, <25 67 <5% 5%-15% <5%

Cote d’Ivoire (Abidjan) 2006-07 ANC, <25 48 <5% <5% <5%

Senegal (Dakar) 2006-07 VCT 48 <5% <5% <5%

Cambodia (Phnom P) 2006-07 VCT 67 <5% <5% <5%

Thailand (Chiang Mai) 2006-07 ANC, <25 56 <5% <5% <5%

Vietnam (Ho Chi M) 2006-07 VCT 63 <5% <5% <5%

Surveillance of transmitted HIV-1 DR in Africa and 
Asia (2006-2009) – ANRS12134

ANRS Virology Group



Drug Resistance in ART Naive
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Additional studies needed 

with new WHO protocols



Challenges & way forward

CREMER Lab - Cameroon
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