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When to start ART?

• In 2013 the WHO increased 

the CD4 count threshold 

for starting ART to 500

• Also included all patients 

with TB, hepatitis B, 

pregnant women and HIV+ 

partner in serodiscordant

couple as eligible





HIV seroconversion added as indication for ART 

SA HIV Clinicians

Society 2014



SA DOH Guidelines

Implemented from 1 Jan 2015



HPTN 052 trial
Botswana, Brazil, India, Kenya, Malawi, SA, Thailand, Zimbabwe, USA

1736 serodiscordant, sexually active couples with HIV+ partner 

having CD4 350-550 randomised 1:1 to:

– Immediate ART 

– Delay ART until CD4 ≤ 250 or Stage 4 event

Cohen, NEJM 2011;365:493



Early ART reduced HIV transmission
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ART scale-up associated with lower 

HIV incidence in rural KZN

• 16,667 HIV-negative adults followed 2004-11

• Annual HIV prevalence and ART coverage in a 
3km radius around each individual was calculated

• Hazard ratio for HIV seroconversion in relation to 
ART coverage calculated

– Adjusted for gender, age, HIV prevalence and various 
HIV risk behaviours

• 1,413 seroconversions observed over 53,605 
years of observation

– Crude HIV incidence = 2.6/100 person-years

Tanser, Science 2013;339:966



Tanser,Science 2013;339:966

Researchers linked:

HIV surveillance database

ART clinics database

ART coverage

2005 - 2011

HIV prevalence

2005 - 2011



Increased ART coverage associated with reduced 

HIV incidence (dose-response relationship)

Tanser,Science 2013;339:966
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Haiti trial
Starting ART at CD4<350 vs CD4<200 or AIDS

Severe, NEJM 2010

HR = 4.0 HR = 2.0



Early ART & IPT in HIV-Infected African Adults 

With High CD4 Count (Temprano Trial) 

• Randomized 2x2 factorial superiority trial conducted in 9 
HIV care centers in Côte d’Ivoire 
– Immediate ART vs WHO criteria

– 6 months IPT vs no IPT

• March 2008 - January 2015 

• Inclusion criteria were: 
– HIV-1 infection

– Age >18 years

– CD4 nadir <800/ul

– No criteria for starting ART according to the most recent WHO 
guidelines 

• 2076 randomised; 2056 included in analysis 

(median CD4 = 465)

Danel, CROI 2015, 115LB



The primary endpoint was severe HIV morbidity (AIDS-defining diseases, 

non-AIDS-defining malignancy, or non-AIDS-defining invasive bacterial diseases),

or any-cause mortality at 30 months . 



START Study
Strategic Timing of AntiRetroviral Treatment Study

• Adult ART naïve patients with CD4 > 500

• Randomised to:

– Immediate ART

– Start when CD4 < 350

• 215 sites in 35 countries

• 4,685 patients enrolled

• Due to end late 2016

• Stopped early by DSMB and results announced 
on 27 May 2015 (average 3 years follow-up)





Event rate of primary endpoint

• Primary endpoint = AIDS, serious non-AIDS 
event* or death

• Early arm = 0.60/100 person years

• Deferred arm = 1.25/100 person years

• Hazard ratio = 0.47 (95%CI=0.32-0.68)

(53% reduction in early arm)

* Serious non-AIDS event = Major CVS, renal or hepatic disease or non-AIDS cancer





Tony Fauci (NIAID Director), 27 May 2015

“We now have clear-cut proof that it is of 
significantly greater health benefit to an 
HIV-infected person to start antiretroviral 
therapy sooner rather than later.” 

“Moreover, early therapy conveys a 
double benefit, not only improving the 
health of individuals but at the same 
time, by lowering their viral load, 
reducing the risk they will transmit HIV to 
others. These findings have global 
implications for the treatment of HIV.”



Guidelines are likely to change soon

CD4 < 500

All HIV+ patients regardless of CD4

Prioritise those with lowest CD4 counts

Patients must be motivated for lifelong ART





By end of 2013
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ART timing in patients with TB and CM

DOH guidelines



Randomised strategy trials of

ART timing during TB treatment

Trial Inclusion criteria Early ART Deferred ART

SAPiT*

(South Africa)

Smear + PTB

CD4 < 500

Within 4 weeks 8-12 weeks

STRIDE ACTG A5221

(Multi-country)

Smear + and – PTB

CD4 < 250

Within 2 weeks 8-12 weeks

CAMELIA

(Cambodia)

Smear + PTB and EPTB

CD4 ≤ 200

2 weeks 8 weeks

TB meningitis trial 

(Vietnam)

TB meningitis Within 1 week 8 weeks

* SAPiT had 3rd arm (ART within 4 weeks of completing TB treatment) that was stopped

early by DSMB due to significant excess mortality

Abdool Karim NEJM 2011;365:1492, Havlir NEJM 2011;365:1482, Blanc NEJM 2011;365:1471,

Torok Clin Infect Dis 2011;52:1374, Abdool Karim NEJM 2010;362:697



ART timing and primary endpoints
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ART timing and primary endpoints in 
patients with CD4 < 50
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* CAMELIA data represents all patients in trial, majority had CD4 < 50 (median CD4 =25)



SAPiT IRIS incidence
(IRIS cases/100 person years)
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Immediate ART

Deferred ART

“These data support deferred initiation of ART in HIV-associated TBM, particularly in resource-limited settings”

HR = 1.12 

(95% CI = 0.81-1.55)

TBM trial, Vietnam
Immediate ART (within 1 week) vs Deferred ART (8 weeks)

Torok Clin Infect Dis 2011;52:1374



ART Timing in TB patients

• CD4 < 50
– Start at 2 weeks

– Increased TB-IRIS risk (2-5x)

– PredART clinical trial evaluating prednisone to prevent TB-IRIS

• CD4 > 50
– Can defer up to 8 weeks

– Unless clinical reasons to start earlier

• CD4 > 220
– Can defer longer but for programmatic reasons start by 8 weeks

• TBM
– Defer 4-6 weeks





Randomized Strategy Trial
Cryptococcal Optimal ART Timing (COAT) Trial

Uganda and South Africa

Randomization Stratified by Site 

and Altered Mental Status

Boulware et al, NEJM 2014 

HIV-infected

ART-naïve

Cryptococcal meningitis

EARLY ARM

ART 1-2 weeks 

DEFERRED ARM

ART 5-6 weeks

PRIMARY 
ENDPOINT

SURVIVAL AT 26 
WEEKS

Target enrollment = 500

177 participants enrolled

Enrollment halted after 17 months by NIAID Africa DSMB

HYPOTHESIS
Early ART will 

reduce mortality



P=0.03

70%

55%

Hazard ratio [HR] = 1.7 

(95% CI = 1.1-2.8)

Boulware et al, NEJM 2014 

Recognised cryptococcal IRIS events

Early ART = 17/87 (20%)

Deferred ART = 9/69 (13%)      p=0.32

Early ART: 
� 70% mortality



OUTLINE

• When to start ART

• ART timing in patients with TB and CM

• First line issues

• Second line issues

• IPT

• Cryptococcal antigen screening

• Return to care after ART interruption

• Reducing CD4 count monitoring



First line ART

1 2 3

Recommended TDF FTC/3TC Efavirenz

Alternatives ABC

AZT

Short term D4T

- Rilpivirine

Nevirapine

Raltegravir or PI/r to be used as 3rd drug when NNRTI contra-indicated

eg. life-threatening hypersensitivity reaction 

SA HIV Clinicians Society 2014



TDF and the kidney: Meta-analysis

• 17 studies
– 9 RCT

– 8 Observational

• Tenofovir vs other regimens
– Mean difference in calculated CrCl: -3.9 ml/min

– Risk difference for ARF: 0.7%

• But many studies exclude higher risk 
patients

Cooper, Clin Infect Dis 2010



First line ART & renal function

• Assess creatinine clearance at baseline

– MDRD or modified Cockgraft-Gault formula

– Avoid TDF if < 50ml/min

– Could later use TDF if normalises

• Monitor Creatinine on TDF

– Timepoints: month 3, 6 and 12 then annually

– If creatinine rises: recalculate creatinine clearance

• Generally avoid TDF while on injectable for MDR TB





NDOH 1st line if TDF contra-indicated



Abacavir Drug Hypersensitivity (1)

• Features
– Fever (usually 39-40 degrees)

– Rash in 70% (maculopapular or urticarial)

– Fatigue, malaise

– GI symptoms (N&V, diarrhoea, abdominal pain)

– Arthralgias

– Cough, dyspnoea, pharyngitis

– Usually > 1 system

– Temporally related to taking dose

• Timing
– Median onset 9 days

– 90% in first 6 weeks



Abacavir Drug Hypersensitivity (2)

• Incidence
– 4-8% in people of European descent

– Much less common in people of African descent

– Strongly associated with HLA-B5701 
• White Americans 8%

• African-Americans 2.5%

• Africa < 1%

• Can be fatal
– 3/10,000 people on abacavir-based ART (trial data)

– Rechallenge is an important risk







Findings

• In a meta-analytical pooling of RCTs with a direct 
comparison of ABC/3TC and TDF/FTC at 48 weeks (6 
trials, 4118 patients) proportion with VL < 50 similar in

– in overall comparison (RR 0.98; 95% CI 0.94–1.03), 

– in the low baseline VL strata (RR 1.01; 95% CI 0.99–1.03)

– in the high baseline VL strata (RR 0.96; 95% CI 0.90–1.03)

• Similar virological results were found at 96 weeks (4 
trials, 2003 patients) 
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2nd line

1st LINE

2nd LINE

TDF + FTC + NNRTI AZT + 3TC + Lopinavir/ritonavir

AZT/D4T + 3TC + NNRTI TDF + FTC + Lopinavir/ritonavir

If on rifampicin-based TB treatment: Double dose lopinavir/ritonavir



Contra-indication or Intolerance



Atazanavir

• Causes mild unconjugated 
hyperbilirubinaemia in up to 50% of patients

• Competitive inhibition of uridine diphosphate-
glucuronosyl transferase (UGT) 1A1 enzyme 
similar to Gilbert’s syndrome

• If other LFTs normal and no hepatitis 
symptoms then this does not represent liver 
injury

• Cannot be used with Rifampicin
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IPT guidelines

SA HIV Clin Soc guidelines, 2014



Cochrane meta-analysis: IPT in HIV+

Akolo, 2010





Overall (n=1995) 

• 43% reduction in TB

TST positive

• 74% reduction in TB

TST negative

• No significant reduction in TB

• Unexplained increased mortality

(21 vs 7 deaths after 5 months)



1329 patients starting ART/on ART randomised to 12 months IPT vs placebo

Lancet, 2014





The best performing rule was the presence of any one of: 

• current cough (any duration)

• fever

• night sweats

• or weight loss

The overall sensitivity was 78.9% and specificity was 49.6%

Published 2011



OUTLINE

• When to start ART

• ART timing in patients with TB and CM

• First line issues

• Second line issues

• IPT

• Cryptococcal antigen screening

• Return to care after ART interruption

• Reducing CD4 count monitoring





In a Ugandan study: Antigenaemia preceded meningitis

by median 22 days (>100 days in 11%)

OPPORTUNITY 

FOR EARLY DETECTION

AND INTERVENTION

French, AIDS 2002;16:1031



Clin Infect Dis 2009;48:856

Retrospective testing of plasma of 707 patients who started ART 2002-2005

336 with 

CD4 ≤ 100

42 CrAg +

(13%)

21 history 

of CM

21 no history 

of CM

6 (29%) developed

CM on ART

4 (19%) others died

or lost to follow-up

Among those who were CrAg negative none developed CM
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1. DRC, Desmet 1989

2. Rwanda, Swinne 1992

3. Argentina, Negroni 1995

4. Uganda (Mbarara), Tassie  2003

5. Uganda (Tororo), Liechty 2007

6. Cambodia, Micol  2007

7. Uganda (Masaka), Parkes-Ratanshi 2009

8. South Africa (Cape Town), Jarvis 2009

9. Uganda (Kampala), Meya 2010

10. Thailand (Bangkok), Pongsai 2010

11. Ghana, Mamoojee 2011

12. Kenya, Kendi 2011

13. Nigeria, Osazuwa 2012

14. Peru (Lima), Linares 2012

15. Thailand, Kwan 2012

16. Malawi, Bedell 2012

17. Ethiopia (Addis), Alemu 2013

18. U.K. (London), Patel 2013

19. Kenya (multisite), Meyer 2013

20. South Africa (Gauteng), Govender 2013

21. Colombia, Escandón 2013

22. Vietnam (multisite), Smith 2013

23. Nigeria, Chukwuanukwu 2013

24. Tanzania (Moshi), Rugemalila 2013

25. Ethiopia (Oromia Region), Beyene 2013

26. Brazil (Para State), Da Costa 2014

27. U.S. (multisite), McKenney 2014

28. South Africa (Durban), Drain 2014

29. Tanzania (Ifakara), Müller 2014

30. Indonesia, Ganiem 2014

31. Uganda (Multisite), Meya (Unpublished) 2014

Summary, low and middle income countries

Cryptococcal Antigen Prevalence

24%22%20%18%16%14%12%10%8%6%4%2%0%

Figure by: David Boulware



Source: Immy CrAg LFA package insert

CrAg Lateral Flow Assay



Cryptococcal antigen screening when 

CD4+ T-lymphocyte count <100 cells/µl

Initiate ART 

No fluconazole

§§§§A lumbar puncture may be considered 

if available.

†Special situations include:

• Prior cryptococcal meningitis

• Pregnancy or breastfeeding mothers

• Clinical liver disease

*Symptomatic for meningitis if either of 

the following is present:

1. Headache

2. Confusion

Start fluconazole 1200 mg daily and refer 

immediately for lumbar puncture 

Lumbar puncture (+)

POSITIVE

NEGATIVE

• Contact patient for urgent follow-up

• Screen for symptoms of meningitis*

• Check for special situations†

Symptomatic Asymptomatic§

Fluconazole 800 mg daily for 

2 weeks as outpatient

Amphotericin B plus fluconazole 

800 mg daily for 2 weeks in hospital

Fluconazole 400 mg daily for 2 months then 200 mg daily

Continue fluconazole for minimum of 1 year in total and discontinue when 

patient has had two CD4 counts >200 taken at least 6 months apart

Lumbar puncture (-)

Start ART after 2 weeks of antifungal 

therapy

Start ART after 4-6 weeks of 

antifungal therapy

No clinical trials data

regarding pre-emptive 

treatment

SA HIV Clinicians Society 2013



Lancet, published online March 10,2015



28% reduction in mortality
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Return to care after 1st line interruption

• Issues to consider
– History of adherence prior to default episode

– Viral load measure prior to default episode

– CD4 nadir and current CD4

– Current clinical status

• Individualised decision weighing up
– Not wanting to unnecessarily switch to 2nd line (less well 

tolerated)

– Not wanting to restart patient on failing regimen if very 
immunosuppressed

• If restart first line (especially in patients with CD4 < 200)
– Do viral load when restart then at 2-3 months, anticipate > 2 log 

drop if adherent and no resistance

– Most will have VL < 1000 by 3 months 



Return to care after interruption (1)

• We recommend restarting the same regimen if patients 
return to care after defaulting therapy. 

• A VL should preferably be performed before restarting. We 
then recommend that the VL is measured 3 months after 
restarting ART; switching to a second-line regimen should 
be considered if the VL is not <1 000 copies/mL at this 
point. 

• In patients with multiple episodes of interruption, 
particularly beyond the first year of ART, many clinicians 
would consider switching to a second- line regimen, making 
the assumption that the multiple interruptions resulted in 
first-line resistance. 

• Reasons for defaulting should be addressed and adherence 
support increased. 

SA HIV Clin Soc guidelines, 2014



Return to care after interruption (2)

• Hospitalisation with an AIDS-defining condition and a 
CD4+ count of <50 cells/μL represents another 
situation where a patient may be restarted 
immediately on second-line ART when returning to 
care after defaulting

• The reason being that the patient is considered to be at 
high risk of mortality if restarted on a first-line therapy 
to which their virus may be resistant, and that they 
require a guaranteed effective ART regimen 
immediately. 

• This decision should usually be taken by the clinicians 
at a hospital level. 

SA HIV Clin Soc guidelines, 2014



SA NDOH guidelines
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Monitoring on ART

SA NDOH guidelines









Consideration for Genotype & 3rd line

• Repeated VL > 1000 on 2nd line ART

• On 2nd line > 1 year

• Of those with virological failure on 2nd line 
majority do not have resistance*

• Critical to ensure adherence
– Pharmacy claims records for the last 6 months is 

objective method (specific but not sensitive)

• Adherence counseling and address side effects

• Ask re previous exposure to rifampicin without 
lopinavir/ritonavir dose adjustment

*Van Zyl, PLoSONE 2013; Wallis, AIDS Res and Treatment 2011





Third line options

• NRTIs with best resistance profile

• New generation NNRTIs

– Etravirine (and rilpivirine) 

– NNRTI genotype unreliable at 2nd line failure

• Ritonavir-boosted darunavir

• Raltegravir

• Maraviroc (cost+++, only if purely CCR5 tropic)

• Dolutegravir (to be registered later this year)



http://hivdb.stanford.edu/









CASE 1: GT while failing 2nd line

Class Mutations

NRTIs M184V

NNRTIs K103N

PIs Mo major mutations

• Explanation?

• Management?



CASE 2: GT while failing 2nd line

Class Mutations

NRTI D67N, K70R, K219Q, M184V

NNRTI A98G, F227L

PI M46I, I54V, L76V, V82A, L10IV, Q85E, A71I



Management?



Management

• 3rd line: 

– TDF/FTC + Raltegravir + Darunavir/ritonavir

• Follow-up viral loads:

– Less than 40 for over 2 years



Efficacy of third line ART in Africa: 

outcomes on ART salvage regimens in 

the Southern African private sector

Liezl Dunn1, Marla Coetsee1, Michael Hislop1,  

Leon Regensberg1, Gary Maartens1,2, Graeme Meintjes1,2

1Aid for AIDS
2University of Cape Town

7th EDCTP Forum, Berlin, 1 July 2014



Resistance patterns
185 resistance tests in 152 patients

111/113 were subtype C

Mutations n %

No TAMs 45 30%

1-2 TAMs 35 23%

≥ 3 TAMs 72 47%

No major PI mutations 0 0%

1-2 major PI mutations 38 25%

≥ 3 major PI mutations 114 75%

TAMs = Thymidine analogue mutations



Virological suppression
145 (95.4%) of 152 had at least one viral load performed on salvage ART

n % of those who had 

VL performed

(n=145)

% of whole 

cohort

(n=152)

Suppressed < 400 126 86.9% 82.9%

Suppressed < 50 108 74.5% 71.1%





Cumulative survival by KM estimate = 87.2%

(95%CI = 79.8 – 92.0)

Vital status available for all patients on administrative censor date (30 April 2014)


