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HIV and South Africa



South Africa: Why is it important? 

(and why is it different)?

• Size of the country – 51 million people (2011), 

5th largest in Africa

• Wealth – highest GDP in Africa, best 

infrastructure

• Size of HIV and TB problem



SA snapshot

• 3.4 million 1st line ($110/year)

• 145 000 2nd line ($350/year)

• 700 3rd line (roughly $1500/year, depends on 

regimen ($2000 if DRV/DTG/ETR))

• Bill 2014/2015: $350 million

• Sept 2016: Test and treat – theoretically 

doubling numbers

• SA drives the global market 

[SA=PEPFAR=Global Fund by ART volume]



Source: 2016 Global AIDS Response Progress Reporting; UNAIDS 2016 estimates.

Country status
Progress toward the 90–90–90 targets, all ages, by country, 2015

For countries 

not shown, both 

measures are 

not available or 

under review.
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with HIV (%)

Coverage of 
antiretroviral therapy 
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Viral suppression
among people living

with HIV (%)

Eastern and southern Africa
Angola

Botswana
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Lesotho
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Malawi
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Namibia

Rwanda

South Africa

South Sudan

Swaziland

Uganda

United Republic of Tanzania

Zambia

Zimbabwe

Middle East and North Africa
Algeria

Djibouti

Egypt

Iran (Islamic Republic of)

Lebanon

Morocco

Somalia

Legend

90% and higher

45–89%

44% or lower

Measures not available

L

81% or higher

41–80%

40% or lower

Measures not available

L

73% and higher

37–72%

36% or lower

Measures not available

Mauritius

Tunisia

Yemen

Sudan



TB…

Thanks: Braamie Variava





Incidence still remains stubbornly high…





Before and after initiation of ARV 

therapy!



Thapelo

Before and after initiation of ARV 

therapy!



• Uganda/ US/ UK – ‘higher 

life expectancy that 

matched populations

Thanks: Julie Fox, Guys



When to start debate solved in 2015: 

thanks to safer drugs

Thanks: Simon Collins



Is sex safe? HPTN 052

HR = 0.37 or 96.3% reduction in 

transmission

Deferred 

Immediate 

%

And confirmed in 

Partners study



Guideline 
AIDS or HIV-Related 

Symptoms

CD4+ Cell Count 

< 200/mm3

CD4+ Cell Count 200-

350/mm3

CD4+ Cell Count 350-

500/mm3

CD4+ Cell Count 

> 500 cells/mm3

DHHS-USA, 2014 Yes Yes Yes Yes1 Yes2

International AIDS 

Society-USA, 2014
Yes Yes Yes Yes1 Yes2

Brazil, 2014 Yes Yes Yes Yes1 Yes2

European AIDS 

Clinical Society, 2014
Yes Yes Yes Consider3 Consider3

British HIV            

Association, 2014
Yes Yes Yes Consider3 Defer5

World Health 

Organization, 2014
Yes Yes Yes Yes4 Defer5

(1) Strong strength recommendation based on observational data (A-II)

(2) Moderate strength recommendation based on expert opinion (B-III).

(3 ) But treat all symptomatic patients, HIV+ pregnant women,  HBV co-infection, HCV co-infection, HIVAN, HIV related neurocognitive disorders, ITP, non-AIDS cancers (including HPV) and serodiscordant couples 

(4) Individuals with CD4 < 350  as a priority.

(5)  But treat all HIV+ pregnant women ,TB co-infection with active disease and HBV co-infection with severe liver disease, and serodiscordant couples

Major Guidelines for Initiation of 

Antiretroviral Therapy

SA HIV Clinicians 

Society 2014
Yes Yes Yes Defer Defer

SA Government , 

2015
Yes Yes Yes Yes Defer



Do we have a resistance problem?





• “Researchers at University College London 

said the study could mean that, after a year of 

treatment, up to 15% of people in sub-

Saharan Africa and 10% in South Africa were 

resistant to the drug.”



Resistance IS a problem….





Slide credit: clinicaloptions.com

Genetic Barrier to Resistance for 

Specific ARVs

Clutter DS, et al. Infect Genet Evol. 2016;[Epub ahead of print].

Genetic Barrier to Resistance
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Science evolved: smarter and better HIV treatment 
options are now available

Drug optimization

Treatment 2019: One tablet smaller than an aspirin



We need things to go faster



Investments in the AIDS responses of 
low- and middle-income countries, by 

source of funding, 2000–2015

Source: UNAIDS estimates, June 2016 - UNAIDS-Kaiser Family Foundation. Financing the response to AIDS in low- and middle-
income countries till 2015 - OECD CRS last accessed June 2016.
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People living with HIV on antiretroviral 
therapy, all ages, global, 2010–July 2016

Source: Global AIDS Response Progress Reporting, 2016; UNAIDS 2016 estimates.
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Distribution of antiretroviral therapy, 

by country, 2015

Sources: GARPR 2016; UNAIDS 2016 estimates

* The Fast-Track countries include the 10 displayed on this chart, plus Angola, Botswana, Brazil, Cameroon, Chad, China, Côte d’Ivoire, 

Democratic Republic of the Congo, Ethiopia, Ghana, Haiti, Indonesia, Iran (Islamic Republic of), Jamaica, Lesotho, Malawi, Mali, Myanmar, 

Namibia, Pakistan, South Sudan, Swaziland, Russian Federation, Ukraine and Viet Nam.







Number of people living with HIV (aged 50 
years and over), high-income countries and 

low- and middle-income countries,
2000–2015 and projected to 2020

Source: UNAIDS 2016 estimates.

Note: Projections 2016–2020 are based on an assumption that scale up of antiretroviral treatment will reach 81% coverage 
of all people living with HIV by 2020. Country income classifications are from 2015.
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Slide credit: clinicaloptions.com

HIV Pts More Likely to Experience Bone 

Fractures, CVD, Diabetes, Renal Failure

Guaraldi G, et al. Clinicoecon Outcomes Res. 2013;5:481-488.
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New HIV infections among children (aged 0–14 years) and 
percentage of pregnant women living with HIV receiving 
antiretroviral medicines (either prophylaxis or lifelong 

therapy) to prevent mother-to-child transmission, global, 
2005–2015

Source: UNAIDS 2016 estimates.

Note: In 2010, single-dose nevirapine was no longer included in ARV coverage as an effective regimen for the prevention of 
mother-to-child transmission.
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Source: UNAIDS 2016 estimates.

Distribution of new HIV infections 
among children (aged 0–14 years), 

global, 2015
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Six-week and final mother-to-child 
transmission rates, by country, 2015

Source: UNAIDS 2016 estimates
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WHO ARV Guidelines Evolution 2002 to 

2015

AbbVie Group Consultancy, Johannesburg, South Africa| September 17, 2016 | Company Confidential © 2016

Topic 2002 2003 2006 2010 2013 2015

When to 

start

CD4 ≤200 CD4 ≤200 CD4 ≤200

− Consider 350 

− CD4 ≤350 for 

tuberculosis (TB)

CD4 ≤350

− Regardless CD4 

for TB and 

hepatitis B virus 

(HBV)

CD4 ≤500

− Regardless CD4 for 

TB, HBV PW and SDC

− CD4 ≤350 as priority

Toward

Treat All

adolescents 

age band

First-Line 

ART

8 options

− AZT 

preferred

4 options

− AZT 

preferred

8 options

− AZT or TDF 

preferred

− d4T dose 

reduction

6 options and FDCs

− AZT or TDF 

preferred

− d4T phase out

1 preferred option 

and FDCs

− TDF and EFV 

preferred across all 

populations

Continue 

with FDC and 

harmonization 

across age bands

Second-Line 

ART

Boosted and 

non-boosted 

PIs

Boosted PIs

− IDV/r LPV/r, 

SQV/r

Boosted PI

− ATV/r, DRV/r, 

FPV/r LPV/r, 

SQV/r

Boosted PI 

− Heat stable FDC: 

ATV/r, LPV/r

Boosted PIs 

− Heat stable FDC: 

ATV/r, LPV/r

Greater 

number of 

options

Third-Line 

ART

None None None DRV/r, RAL, ETV DRV/r, RAL, ETV Encourage HIV 

DR to guide

Viral Load 

(VL)

Testing

No No 

(desirable)

Yes

(tertiary centers)

Yes

(phase-in approach)

Yes

(preferred for 

monitoring, use of PoC, 

DBS)

Support for scale 

up of VL using all 

technologies

Earlier initiationEarlier initiation

Simpler treatmentSimpler treatment

Less toxic, more robust regimensLess toxic, more robust regimens

Better and simpler monitoringBetter and simpler monitoring

37



2016 WHO ART Guidelines

AbbVie Group Consultancy, Johannesburg, South Africa| September 17, 2016 | Company Confidential © 2016

DTG=dolutegravir

*ARV regimens as fixed-dose combinations is the preferred approach because of clinical, operational, and programmatic benefits
†Countries should discontinue d4T use in first-line regimens because of its well-recognized metabolic toxicities
ǂXTC = 3TC or FTC
§These alternative regimens are expected to be available only in 2017. Safety data PLHIV with TB co-infection and in HIV+ pregnant women 

still pending

Courtesy of M Vitoria: WHO Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection 

Recommendations for a public health approach - Second edition. June 2016. Available at: http://www.who.int/hiv/pub/arv/arv-2016/en/

What to use in first-line 

therapy in adults

ARV regimen*,†

Preferred option TDF + XTCǂ+ EFV600

Alternative options

AZT + 3TC + EFV600

AZT + 3TC + NVP

TDF + XTCǂ + NVP

TDF + XTCǂ + DTG§

TDF + XTCǂ + EFV400
§

NEW

NEW

39







XTCTDF EFV

XTC, other nukes

XTC PI(lopinavir or atazanavir)AZT

Darunavir
Raltegravir or 

dolutegravir Etravirine



1st line….

XTCTDF EFV

Cost driver Side effect (and 

size) driver, 

resistance weak 

link



XTCTDF EFV

XTC, other nukes

XTC PI(lopinavir or atazanavir)AZT

Darunavir Raltegravir Etravirine



Tenofovir has taken over the world!

• 1st line recommendation by WHO; feature in 

EVERY guideline (some have ABC)

• Well tolerated, FDCs galore, daily

• Cheap (only alternative that is cheaper is d4T)

• Hep B for free

• Renal, bone concerns



XTCTDF EFV

XTC, other nukes

XTC PI(lopinavir or atazanavir)AZT

Darunavir Raltegravir Etravirine



Efavirenz

• Daily, cheap, co-formulated, huge experience 

base, TB (and most everything else)-friendly

• EFV side effects predictable, treatable, 

substitutions easy



BUT…

• Increasing recognition of CNS side effects -

?Africans stoic? More nb in asymptomatics

• Rash, hepatitis, gynaecomastia, lipids

• 2016: serious and fatal rare CNS side effects, 

hepatic events

• ENCORE (Lancet 2013): 400mg vs. 600mg



Depression

• Efavirenz (6%)
2x higher risk for suicidality

• Rilpivirine (8%)

• Elvitegravir/COBI (5%)

• Raltegravir (6%)

• Atazanavir/r (2%)

Cohen et al., Lancet 2011; Molina et al, Lancet 2011; Elion et al., JAIDS 2013; Mollan et al, Ann Intern Med, 2014

EFV

EFV-free

Meta-analysis
n=5332, 4 RCT

Lack of association between use of efavirenz and death from suicide: evidence from the D:A:D study 

#O315 Wednesday 5 November

C. Smith; L. Ryom; A. d’Arminio Monforte; P. Reiss; A. Mocroft; W. El-Sadr; R. Weber; M. Law; C. Sabin; J. 

Lundgren.  

‘Only’ trend for completed/attempted 
suicide (17 events occured)

For composite endpoint 



EFV 400mg

• Studies currently underway – pregnancy and TB

• Likely results: 2017

• Then, probable mass switch to 400mg; cost 

saving ≈ 5-10%

• Other option: rilpivirine: but TB, VL, food issues





The Integrase inhibitor era!

Thanks Joe Eron



What about: Dolutegravir

• (raltegravir and elvitegravir expensive)

• Wunderkind of the moment – almost 

unbreakable!

• 50mg once-daily (in naïve patients) 

• Very good efficacy 

• Minimal toxicity – but NEW data re CNS

• Pregnancy category B

• Potential to be low cost and co-formulated



Major parameters EFV 600 DTG

Occurrence of SAEs comparable

Better virologic suppression ����

Better CD4 recovery ����

Less treatment discontinuation ����

Less occurrence of subjective side effects ����

Lower potential for drug–drug interactions ����

Efficacy in HIV-2 infection ����

Efficacy in TB coinfection ����

Efficacy and safety in pregnant/breastfeeding women ����

Availability as generic formulations ����

EFV 600 vs. DTG

�
54



In US and EU, DTG-based regimens have become the 

top prescribed ARVs, affirming DTG’s clinically 

superior profile

Source: GILD and GSK earnings. 
Note: Graph depicts single tablet regimen plus core agent market

• In Feb 2013, the US Health and 

Human Services Guidelines on ARVs 

recommends INSTI-based regimens 

as the preferred for ART-naïve 

patients

� EFV no longer included in DHHS 

guidelines

• As of 2Q16, DTG treatment volume 

of >21,000 patients weekly, with 

nearly 1 in 5 patients on a DTG 

regimen in the US

• DTG now leads US/EU markets:

� US: #1 core agent in treatment 

share and volume 

� EU: #2 prescribed regimen in 

treatment-naïve patients

US Weekly Treatment Market Share Since DTG Launch

The US and EU has long moved on from EFV-based treatment
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Safety and Efficacy of INSTIs and EFV400

in First-Line ART (NMA)

WHO Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection – What’s New Policy Brief, 

November 2015. Available at http://www.who.int/hiv/pub/arv/policy-brief-arv-2015/en/

Major outcomes INSTI vs.  

EFV600

DTG vs. 

other INSTI

DTG vs. 

EFV600

DTG vs. 

EFV400

EFV400 vs. 

EFV600 

Quality of 

evidence

Viral 

suppression

INSTI  better DTG better DTG better comparable* comparable moderate

CD4 recovery INSTI better DTG better DTG better comparable EFV400 

better

moderate

Treatment

discontinuation

INSTI better DTG better DTG better comparable EFV400 

better

moderate

Mortality comparable comparable comparable comparable comparable low

AIDS 

progression

comparable comparable comparable comparable comparable low

SAE comparable comparable comparable comparable comparable moderate

*Estimated effects favored DTG, but statistical analysis not significant
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TAF/FTC/DTG

• Almost unbreakable – 600 000 people on first-

line DTG, no resistance (well one case, no 

second, third-line)

• DTG slightly cheaper than EFV, TAF much 

cheaper than TDF – generics: immediate 20% 

price reduction, CHAI ?closer to 50%

• Possibility of harmony for >12 years (and 

possibly below)

• ?Move second-line patients BACK to 1st line



ADVANCE





Safety issues with PIs

LPV/r

GI upset

Lipids

Hepatitis

Dysglycaemia  

LPV/r

GI upset

Lipids

Hepatitis

Dysglycaemia  

ATV/r

• Jaundice

• Lipids (low
potential)

• Renal stones

• Hepatitis 

ATV/r

• Jaundice

• Lipids (low
potential)

• Renal stones

• Hepatitis 

DRV/r

• Rash 

• GI upset

• Hepatitis 

DRV/r

• Rash 

• GI upset

• Hepatitis 



How do we make PIs safer?

• New molecules

• Prodrugs of current PIs

– Improve bioavailability

– Reduce side effects

• New formulations of existing PIs

• Different pharmacokinetic boosters

• Use existing PIs in a different ways

– Lower doses

– Different combinations e.g. nuke sparing



Some new approaches…

• Dual (and mono) therapy!

• Injectables

• And new classes, immunoglobulins









And nanoparticles….





CD4

Prevention

8 to 10 years

Good ARV access

Vision… chronic care

Diagnosis and 
staging, good 

primary care that 
suits patients

Minimal 
hospitalisation

40  years



National Strategic Plan 

coming end of this 

year!



So, lifetime treatment means…

• Less and less tolerance for ‘’nuisance’’ side effects

• Far less focus on the initiation period, sickness

• Interest in contribution of ARVs & HIV to other non-
communicable disease risk factors

• Focus on costs – especially of drugs

• Focus on longer-acting injectables, implantables

• Interest in ‘’cure’’

• Unacceptable to have ‘’lesser’’ drugs in lower-
income countries – complex!

• Harmonisation between paeds and adults



Thank you
USAID, UNITAID, WHO, HIV i-Base, CHAI, Mylan, ICAP, MPP, 

Andrew Hill, Anton Pozniak, Marta Boffito, Michelle 
Moorhouse






