
Diagnosing and managing 
HIV treatment failure

Dr David Stead

Eastern Cape HIV clinicians symposium 
30th May 2015



Overview
• Definition of treatment failure

• Extent of the problem 

• Why do patients fail?

• HIV resistance 101

• First line failures

• Second line failures

• Choosing a third line regimen



Treatment failure definitions
• Clinical: 

New or recurrent clinical event indicating severe immunodeficiency (WHO clinical 
stage 4 condition) after 6 months of effective treatment

• Immunological:

CD4 count falls to the baseline (or below) or
Persistent CD4 levels below 100 cells/mm3

• Virological:

“Treatment failure in adults and children, including infants, is defined by a 
persistently detectable viral load exceeding 1000 copies/ml (that is, 2 
consecutive viral load measurements within a 2-month interval, with adherence 
support between measurements) after at least six months of using ARV drugs”

(WHO and SA DOH 2015)



1st line regimen VL 
monitoring:



Second-line regimen



Impact of Viral load monitoring

• Reduces unnecessary switching on clinical/CD4 criteria

• Reduces delay in switching from a failing regimen, and 
resistant mutation accumulation

AZT resistance TDF resistance

No VL 60% 50%

VL 
monitoring

10% 30%

(De Luca et al. JID 2013)



(Sanac-NSP report 
2014)

Extent of the problem
in South Africa



(Sanac-NSP report 
2014)











And the Eastern Cape?







Why do patients fail?

• Primary resistance

• Poor adherence

• Drug interactions

• Malabsorbtion

• Systems failures (stock outs etc)



Transmitted drug resistance in 
South Africa: 2000-2010

(Manasa J eta al. AIDS Res Hum Retroviruses. 
2012)



Adherence check list
• Inadequate treatment literacy

• Side effects

• Depression/ other psych disease 

• Poverty & food insecurity

• Substance use

• Social problems

• Work related issues



NNRTI’sNNRTI’s

Drug interactions

Cytochrome 
P450

Substrates: PI’sPI’s

Inducers:

RifampicinRifampicin

Anti-
convulsants

Anti-
convulsants

Integrase 
inhibitors
Integrase 
inhibitors
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HIV resistance 101





Key factors predisposing to 
resistance developing

• High rate of HIV production and turnover
• 1 to 10 billion / day
• Reverse Transcriptase is error prone
• +/- 3 mutations for each viral genome transcribed
• Mutations exist at all alleles in the HIV genome
• Highly heterogenous pool of viruses differing by one 

or more mutations
• Drug resistant mutants precede the introduction of 

drugs and are selected out if replication continues in 
presence of drug















Genotyping

• Sequence RT and protease 
(and integrase) genes to detect 
resistance mutations

• Mutation detected if
• VL > 1000 copies/ml (failing 

ART)
• >20% of virus population carries 

mutation



K65RK65R
Thymidine 

analogue mutations 
(TAMS)

Thymidine 
analogue mutations 

(TAMS)

NRTI resistance 

2 main pathways2 main pathways

Selected by: d4T, AZT
TDF, ABC, 

d4T

Resistance to: d4T, AZT, ABC, TDF TDF, ABC, ddI

Sensitizes to: 
AZ
T



•At first genotype (1 year after VF): median 3 TAMs

•Thereafter TAMs accumulated at a rate of 1/4.3 years

(JID, 2009)



M184V/I
• Single mutation  high level resistance to 3TC and FTC

• Reduces viral fitness by 1/3

• Slows selection of TAMs

• When it occurs with TAMs:
• Increases susceptibility to AZT, d4T and TDF
• Increased resistance to ddI and ABC

• Also resensitizes to TDF in presence of K65R



Abacavir

• Selects for:

• L74V: compromises ABC & ddI

• Y115F: compromises ABC

• K65R: compromises TDF, ABC, ddI


