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Globally no. of people living with HIV on ART

Global AIDS Response Progress Reporting (GARPR) 2016; UNAIDS 2016 estimates

Between 2013-2015 no. started on ART increased by ~ 1/3,  2 million > 15 million 
target set by the UN General Assembly in 2011.



• Global coverage on ART at end of 2015 was 46% . 

• Greatest increase eastern and southern Africa 24% (2010) to 54% (2015)

• SA ~3.4 million on treatment, largest in the world. 
Global AIDS Response Progress Reporting (GARPR) 2016; UNAIDS 2016 estimates

Distribution of ART, by country - 2015



ART coverage is showing results- reduction in ARD

Since 2003, annual 
AIDS-related deaths 
� decreased by 
43%. 

Global AIDS Response Progress Reporting (GARPR) 2016; UNAIDS 2016 estimates

ART coverage and global AIDS-related deaths, 2000–2015



UN Member States committed: ambitious targets by 
2030

Resistance

Serious barrier to 
achieving the last 

“90” target

Challenge is keeping patients on 
ART virologically suppressed



Impact of Treatment Failure - drug resistance
• Clinical: 

– Worse clinical outcomes
– Poor virologic outcomes
– increased mortality
– Reduced durability / effectiveness of current first-line ART 
– Pressure on limited health-care resources 

• Increased cost (LMIC)
– Second line is about 2.5 times first line 
– Third line is about 18 time first-line



Three Categories of HIVDR

Acquired drug resistance (ADR)
Drug resistance in a person who has/is taking ART – due to selection of 
resistance mutations by drug pressure:
suboptimal adherence, treatment interruptions, use of regimens

Transmitted drug resistance (TDR)
Drug resistance in a person previously untreated with ART – who was infected 
by virus with drug resistance mutations

Pre-treatment drug resistance (PDR)
Drug resistance in a person initiating or re-initiating ART (i.e. with or without 
prior ARV exposure). Mix of TDR & ADR. 



High levels of PDR in ART naïve in several LMIC: 

Pretreatment Drug Resistance in ART Naïve
Country Level of PDR

Global (2010) 7%

Angola 16%

Argentina 13%

Botswana 10%

Cuba 22%

Mexico 15%

Papua New Guinea 16%

South Africa 14%

PDR in subjects with prior exposure to ART (treatment interruption/PMTCT) = 37%

Mainly NNRTIs 

Compromises 90% suppression 
goal 



Consequences of HIVDR

450 000 new 
infections

~1 in 10    
new infections

890 000 deaths
~1 in 6 HIV-

related deaths

$6.5 billion ART 
programme 

costs
~$1 for every 

$12 spent

Using mathematical modeling it is estimated that when PDR >10% in Africa, then by 
2030:
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Acquired drug resistance – An Issue

• In a cross-sectional survey of 15 facilities in KZN - adults on first-line 
ART were assessed for VF at 12-15 months (group A ) or 24-36 
months (group B )

• VF definition: single VL >1000 copies/mL

• All VF genotyped for resistance

• N = 1299 (540 group A, 759 group B)

Journal of Antimicrobial Chemotherapy, 72, 11, 3141–3148



ADR: Programmatic setting KZN - 2013

Group VL >1000 % (n) % DRM % ADR
A (12-15 mths) 4.0 (21/540) 84.2% 3.4%
B (24-36 mths) 7.7 (58/759) 89.4% 6.9%

Journal of Antimicrobial Chemotherapy, 72, 11, 3141–3148

Over ~90% with VF have drug resistance mutations

Estimated about 7% on ART had ADR within 2-3 yrs of ART 

7% of 4 million – 300 000



Acquired Drug Resistance

• Estimated that about 25% fail first-line ART - 70% with DRM -
only 4-5% are on second-line ART

• Low rate of switching is concerning � accumulation  
additional mutations compromising other drugs in the same 
class.

WHO HIV drug resistance report 2012, Fast-track updated on investments needed in the AIDS response UNAIDS 2016;



Factors associated with ADR

• Patient-specific factors
• Programmatic factors
• Regimen and drug-specific factors
• Virus-related factors

Global Action Plan on HIV Drug Resistance 2017–2021



~50% of patients take medications as 
prescribed

Mayo Clin Proc, 86(4):304-314

Even with life threatening conditions adherence dwindles 



Adherence
Medication-taking behavior - extremely complex- require multiple strategies

Mayo Clin Proc, 86(4):304-314, JAMA 2006 9;296(6) 679-905

• High pill burden
• Frequent dosing
• Untreated depression*
• Active substance abuse
• Poor insight

• Adolescent or young adult
• Poor memory
• Stigma
• Lack of disclosure
• Socio-economic factors*



Programmatic factors

• RLS have fragile health care systems are now inundated with a 
large population that need long term medical management that 
demands robust and integrated systems:

– Strong linkage to care
– Ability to trace individuals with unknown treatment outcomes. 
– Support adherence

Global Action Plan on HIV Drug Resistance 2017–2021



Programmatic factors associated with DR 

• Limited human resources

• Limited / failing infrastructure

• ARV stock-outs:
• Fragile drug procurement processes
• Inadequate supply management systems

• Lack of VL monitoring:
• Completing � checking � acting on

• Decentralization of care- quality 

• Weak M&E systems to assesses quality of care and outcomes.

Global Action Plan on HIV Drug Resistance 2017–2021



Drug related factors driving resistance

• NNRTI-based regimens - lower genetic barrier vs bPI
• Suboptimal regimens*
• Inappropriate prescribing practices*
• Prior exposure to ARVs – PDR
• Complex regimens with a high pill burden*
• Drugs interactions 

Global Action Plan on HIV Drug Resistance 2017–2021



The one way to ensure zero resistance is to 
not treat anyone - not an option. 

Focus on minimizing resistance to 
reduce  impact on health and cost.



WHO recommendation to National Programme 

Perform surveillance & monitoring every 3 years on rep sample of 
population:

• PDR – guide first-line treatment selection, PrEP, PEP

• ADR on subjects with VL >1000 at 1 yr and at  �  2 yrs on Rx.    
– Point prevalence of failures at two time points – functioning of prog
– Second line
– Third-line 
– PrEP, PEP

Global Action Plan on HIV Drug Resistance 2017–2021



WHO recommendation to National AIDS Programme 

• Annual monitoring of EWI of HIVDR at clinic level:

– Pill pick-ups
– Retention on ART at 12 months
– Drug stock-outs
– Levels of VL monitoring
– Levels of VL suppression

Global Action Plan on HIV Drug Resistance 2017–2021

Identify poorly 
functioning sites 



Value of Early Warning Indicators 

• EWI less inexpensive and less complex than DR testing
• Can be integrated into the routine M & E at clinic level

• Implemented at all ART clinics to:
– Identify best practices
– Determine appropriate & sustainable solutions to ART delivery 
– Identify areas of greatest need to prioritize allocation of resources

WHO Global report on Early Warning Indicators, 
2016



Estimated costs of surveillance & monitoring

Cost of monitoring resistance is a small fraction of the 
investment of the ART programme.

The minimum surveillance package costs:

US$ 0.55 per person on ART per year



Conclusion

• The benefits of “treat all” far outweighs potential risks of DR

• We can take measures to minimize impact on health & costs. 

• To achieve the goal of 90-90-90 - quality of service delivery 
needs be strengthened & routine DR surveillance must
become an integral part of all programs.



Conclusion

• It imperative that the global HIV community remain vigilant to 
the threat of DR and develop a coordinated response. 

• All countries scaling up ARV should monitor for resistance 
regularly: 
– Develop a national surveillance and monitoring plan
– Build national capacity for HIVDR surveillance
– Conduct routine HIVDR surveys (PDR, ADR) and EWI monitoring
– Disseminate results for prompt action.
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