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Case Study 

Case 1: 

Cameroon 

•  45F in Cameroon 

•  HIV+ 

•  Presents with cutaneous lesions consistent with KS 

•  Current ART: 

 Didanosine 

 Nevirapine 

  Lopinavir/ritonavir 

Case 1: 

Aghokeng et al 2013 AIDS Res Hum Retrov 

•  Initiated ART Feb 2001 
Previous exposure to: 

  Lamivudine 

  Stavudine 

  Nelfinavir 

Case 1: PMHx 

Aghokeng et al 2013 AIDS Res Hum Retrov 

•  How would the investigation and management of this 

patient be different to that of patients in Sydney, Australia? 

Case 1: Challenges 

Aghokeng et al 2013 AIDS Res Hum Retrov 
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•  VL 7539 (Abbott) 

•  “Home-brew” genotyping tests for non-B HIV-1 Group M 

strains 

 Unsuccessful 

•  Serotyping indicated Group O HIV-1 strain 

 Confirmed by RT-PCR of pol regions encoding for 

protease and RT 

•  RT-PCR sequence showed a significant number of drug 

mutations in protease and RT regions 

Case 1: Ix 

Aghokeng et al 2013 AIDS Res Hum Retrov 

•  HIV-1 is mot common strain  

•  HIV-1 M group is “major” cause for AIDS pandemic accounting for 90% of cases 

  Can be further classified into subtypes eg subtype B is most common in Australia 

•  HIV-1 O “outlier” group not commonly found outside West Africa 

  Could not be detected by earliest HIV-1 tests 

  Accounts for 2% of infections in Cameroon 

Case 1: HIV Phylogenic Tree 

Aghokeng et al 2013 AIDS Res Hum Retrov 

Case 1: Baseline Drug Resistance 

•  Few treatment options: 
  3 NRTIs: ddI, ABC, TDF 
  One PI DRV 

Aghokeng et al 2013 AIDS Res Hum Retrov 

•  How would you manage this patient? 

•  ART regime? 

•  Monitoring and follow-up? 

Case 1: Challenges 

Aghokeng et al 2013 AIDS Res Hum Retrov 

HIV resistance testing: 

Methods and interpretation 

•  The success of combination ART relies on the ability to 

administer drug combination that prevent the emergence of 

resistance HIV-1 strains. 

•  HIV-1 drug resistance may be: 

  Transmitted 

 Acquired  

•  Treatment non adherence is the leading cause 

•  Also pharmacokinetic factors 

•  Minority drug resistant species 

 Naturally occurring (rare) 

HIV drug resistance: 
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•  Drug resistant HIV-1 is associated with higher rates of 

virological failure and greater morbidity and mortality 

•  Remains a challenge in resource-poor settings where 

salvage options are limited 

HIV drug resistance: 

•  6 classes of ART 

 NRTI (7) 

 NNRTI (5) 

 Protease Inhibitors (9) 

  Integrase inhibitors (1) 

  Fusion Inhibitors (1) 

 CCR5 receptor blockers (1) 

HIV drug resistance: 

•  High mutation rate 

  1 nucleotide mutation per replication 

•  In untreated pt founder clones soon expand into 

multiple quasi-species 

•  The development of HIV-1 drug resistance is 

considered essential to proving that a candidate 

ARV inhibits HIV-1 directly as opposed to the 

host cell. 

HIV drug resistance: Biological Basis 

•  HIV-1 drug resistance mutations (DRM) occur at the 

target of therapy 

•  Most drug resistance mutations are rare in untreated 

patients 

•  DRM usually reduce viral fitness 

•  Essentially no cross-resistance between drug classes 

•  However there are high level of cross-resistance within 

drug classes. 

•  NRTI-resistant viruses often increase NNRTI 

susceptibility and vice versa 

HIV drug resistance: Biological Basis 

•  For some ARV a single mutation will confer drug 

resistance, however for others multiple drug-resistance 

mutations (DRM) are required. 

HIV drug resistance: Biological Basis 

Tang & Shafer 2012 Drugs 

•  DRM may be: 

 Primary: directly decrease viral susceptibility to the 

drug 

 Accessory: enhance viral fitness and further 

decrease susceptibility 

HIV drug resistance: Biological Basis 
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•  Phenotypic susceptibility measures viral replication in 

cell culture in the presence of serial dilutions of ARVs 

 Phenosense (Monogram Biosciences) 

 Anti-virogram (Virco) 

•  Measure usually expressed as 50% (IC50) 

•  Cannot be directly related to in vivo activity 

•  Can measure IC50 of a wild-type virus as a ratio of IC50 

of HIV-1 strain. 

•  HIV VL >1000 copies/mL are required 

Phenotypic and Genotypic Testing 

•  Assays are characterised by 3 cut-offs: 

•  Reproducibility cut-off 

•  Biological cut-off 

•  Range of IC50 values required to inhibit wild-

type virus 

 Clinical cut-offs 

•  Relate drug susceptibility data with virilogical 

failure 

  Not used outside clinical trials at this campus 

Phenotypic and Genotypic Testing 

•  Detects known DRM in the enzymatic targets of ART 
  Protease 

  RT 

  Integrase 

  Gp41 

•  Direct PCR sequencing of protease and RT 

•  Sensitivity increased with higher HIV VL 

Genotypic Resistance Testing 

•  The test sequence is compared with the sequence of a  

 Wild-type subtype B lab strain or 

 Consensus wild-type subtype B sequence 

•  Reported as X###X eg M184V 

•  Known HIV-1 DRM are reported 

•  10 commonly used systems (half public) 

•  2 commercially available genotypic resistance tests: 

  TRUGENE (Siemans) 

 Celera ViroSeq 

Genotypic Resistance Testing 

HIV Resistance testing in clinical practice 

•  US and European guidelines recommend HIV resistance 

testing at diagnosis and with treatment failure. 

•  Genotypic assays more commonly used due to: 

  Less expensive 

  Shorter turn-around-time 

  Superior at detecting evolving resistance (can detect mixtures 

and variants as opposed to a phenotypic dominant species) 

•  Phenotypic assays are useful for recently approved ARVs 

for which genetic correlates of resistance are not well 

characterized 

•  May also be useful for selecting PIs in salvage regimes 

HIV Resistance Testing at SydPATH: TRUGENE 

•  HIV virus is sequenced using the TRUGENE 

kit on-site and analysed via: 

  TRUGENE algorithm 

 Stanford algorithm (more up to date) 

 Virascore no longer used 

•  A small number of HIV-2 viruses have not 

been able to be sequenced 
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HIV Resistance Testing at SydPATH: TRUGENE HIV Resistance Testing at SydPATH: Stanford 

Salvage Therapy 

1)  ARVs belonging to previously unused classes 
  Integrase inhibitors, CCR5-blockers, enfuvirtide 

2)  ARVs belonging to previously used classes but with 

residual antiviral activity 
  Boosted PIs due to high genetic barrier to resistance 

3)  NRTIs combinations –appear to retain in vivo antiviral 

activity despite reduced in vitro susceptibility 

4)  ARVs associated with previous virological failure that 

may have regained anti-viral activity as a result of 

reversion to wild-type 

Salvage Therapy 

Tang & Shafer 2012 Drugs 

Case Study 

Case 1: Baseline Drug Resistance 

•  Few treatment options: 
  3 NRTIs: ddI, ABC, TDF 
  One PI DRV 

Aghokeng et al 2013 AIDS Res Hum Retrov 
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•  Patient commenced on salvage ART regime: 

  TDF/LAM, DRV/r, RAL 

•  Monthly clinical review 

•  Quarterly CD4 count and VL 

•  After 2 months VL decreased to <40 copies/mL CD4 

298 

•  DRV replaced with ATZ because of in country stock-

out 

•  After 36 months CD4 count reached 422, VL became 

undetectable and KS lesions resolved 

Case 1: Management 

Aghokeng et al 2013 AIDS Res Hum Retrov 

•  Few studies have evaluated HIV-1 O viral susceptibility to 

PIs, NRTIs, NNRTIs 

•  Most HIV-1 O isolate naturally carry Y181C mutation 

leading to high level resistance to NEV and EFV and also 

newer generation NNRTIs such as etravirine and rilpivirine 

•  Despite previous exposure to several PIs and a selection 

of PI drug mutations DRV and ATA remained effective 

likely due to a high genetic barrier to resistance 

•  Recent in vitro data suggests RAL is effective against 

HIV-1 O but clinical evaluations are limited 

Aghokeng et al 2013 AIDS Res Hum Retrov 

•  Developing countries continue to face major challenges in 

the diagnosis, treatment and monitoring of HIV infection 

•  Viral genotype and resistance testing are not routinely 

available 

•  HIV-1 O infected patients are therefore treated according 

to WHO guidelines eg 2 NRTIs + NNRTI as first line 

•  Patient stay on and may die on  failing therapies 

•  Efforts are needed to improve ART initiation and 

monitoring in resource limited settings and in general for 

uncommon HIV strains 

Case 1: Discussion 

Aghokeng et al 2013 AIDS Res Hum Retrov 

Thank you 

•  Questions? 


