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HIV-1 drug resistance patterns and complexity are linked to duration and antiretroviral (ARV) regimen. Adolescents are a
unique population in SA, as the majority acquire HIV-1 via vertical transmission. They could have been exposed to several
different ARV:
❖ Single dose nevirapine (NVP) or more recently complex maternal ARV prophylaxis;
❖ Initiated on a lopinavir/ritonavir (LPV/r) or ritonavir based regimen depending on TB status;
❖ Possible regimen change 3 years or older to an efavirenz (EFV)-based regimen;
❖ Exposed to abacavir (ABC) which in subtype C results in the L74V mutation linked to cross-resistance to several NRTIs.
Adolescence is a time of unique healthcare challenges, especially in terms of adherence to chronic medication. This is of
particular importance in the management of HIV infection.

This study assessed the patterns of HIV-associated drug resistance, and treatment outcomes of a
large group of adolescents initiated on first-line NNRTI-based regimens at Kalafong Hospital
between April 2010 and December 2014.

This retrospective, observational study included all patients between the ages of 10 to 20 years during the study period in
the analysis.
Kalafong Pediatric ARV clinic:
❖ The Clinic follows the South African National Program HIV Treatment Guidelines and treats over 350 adolescents.
❖ Laboratory Testing includes:
❖ CD4 count at treatment initiation (HIV viral load [VL] has been discontinued at ART initiation);
❖ After treatment initiation six monthly VL and CD4 cell counts are performed.
❖ Treatment:
❖ First-line: NNRTI-based regimen consisting of stavudine (d4T) or ABC or TDF, lamivudine (3TC) and
EFV/NVP.
❖ Second-line: PI-based regimen consisting of didanosine (DDI) or 3TC or TDF, zidovudine (AZT) and LPV/r.
❖ For toxicity or intolerance drug substitutions are allowed.
❖ Treatment Failure as defined by the South African Treatment Guidelines:
❖ Suspected non-adherence needs to be addressed.
❖ Persistent VL >1000 copies/ml on more than two occasions treatment should be changed.
❖ There is NO provision for routine HIV-1 drug resistance testing, however, some centennial testing is performed.

❖ 292 participants were eligible for the study.
❖ At time of treatment initiation: median CD4 was 412 cells/mm3; HIV-1 RNA was 4.56log10copies/ml; average age was
10.4yrs and 52% (n=153) were male.
❖ 95% (n=278) started on an EFV-based first-line regimen, the most common NRTIs were 3TC (96%; n=279) and d4T
(85%; n=249). During the course of the study d4T was substituted with either ABC (n=104; 36%) or TDF (n=113; 39%)
linked to changes in country guidelines. At the end of the study, 186 (64%) remained on a NNRTI first-line regimen, 106
had been changed to a LPV/r-based regimen and six were on “holding 3TC monotherapy”.
❖ 72% had a VL <1000cpm, of which 58% had undetectable viremia; 17% had a VL>1000cpm and 11% (n=32) were lost to
follow-up/transferred out.
❖ Forty-nine of the 53 participants sent for resistance testing had a sequence obtained. All were subtype C and 45 (92%)
had RTI resistance. Fifteen (31%) had ≥3 NRTI mutations and 13 (27%) had ≥3 NNRTI mutations. Frequent RTI mutations
were M184V (76%); K103N/S/R (67%); V106M (37%); G190A/E (22%) and L74V/I (14%; Figure 1 and 2). 80% of
individuals had reduced susceptibility to 3TC/FTC; whereas, the majority remained susceptible to ABC (69%), TDF (73%)
and AZT (76%).
❖ After resistance testing 74% were changed to second-line treatment and the remainder had either one drug substitution or
no drug change. Long-term follow-up after the resistance test was performed (ave. 20 months), showed that 63% (n=17)
had a VL <1000cpm, of which 44% had undetectable viremia. No clear correlation between NRTI susceptibly and secondline outcome was observed.
Figure 2: Frequency of NNRTI mutations in the 49
adolescents experiencing viral failure.

Figure 1: Frequency of NRTI mutations in the 49 adolescents
experiencing viral failure.
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Study Viral Failure Classification:
All adolescents at the clinic with two consecutive viral loads >1000 copies/ml.
Population Genotype Analysis:
Viral RNA was extracted, an RT-initiated PCR performed and full length protease and reverse transcriptase Sangersequenced. HIV-1 drug resistance was determined using the IAS-USA mutation list and analyzed using the Stanford
Algorithm. Subtype using the Rega Subtyping Tool.
Data Analysis:
Mutation frequencies were compared between different treatment groups and TB infected and non-infected adolescents
using Chi-square or Fisher’s exact tests to assess statistical significance, p-values <0.05 were considered significant.
Multivariate analysis was performed to determine if any baseline characteristics were linked to treatment outcome.
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❖ In an adolescent population after four and a half years of treatment 72% had a VL <1000cpm, and
only 58% had undetectable viremia.
❖ Of those who had a resistance test, 92% had RTI resistance, but largely remained susceptible to TDF,
AZT and ABC.
❖ Long-term follow-up on a small number of participants found no correlation between viral suppression
and NRTI susceptibility.
❖ This finding is in contrast to what has been seen in adult studies and highlights the need for more
work to be done in the adolescent population.

