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In the beginning …

• 1981 rare diseases, KS/PCP, among gay community

– New York

– California 

• Strong suspicion - infectious disease. 

• Initially exclusively MSMs  mid-1982 spread to other groups 

haemophiliacs, heroin users. 

• September 1982 disease was recognised as a new entity and named 

AIDS

Faria, N.R. et al  Science 346(6205):56-61University of Oxford News (2014, 3 October) 'HIV pandemic's origins 

located'
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Age of Delegates
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A.60+

B.50+

C.40+

D.30+

E.20+

F. I don’t know 



In 1987 I was…
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A.60+

B.50+

C.40+

D.30+

E.20+

F.10+

G.Not yet conceived. 



What was the first Class of Drugs used to 

treat HIV/AIDS
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A.NRTIs

B.NNRTIs

C.PIs



What was the first drug used to treat 

HIV/AIDS?
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A. AZT- zidovudine

B. DDI - didanosine

C. d4T- stavudine

D. 3TC - lamivudine

E. RTV - Ritonavir

F. LPV- Lopinavir

G. EFV - Efavirenz

H. NVP - Nevirapine



Early history

• 1983: virus was first isolated

• 1985: diagnostic test developed – serology

• Soon after clinical trials with dideoxynucleoside RTI (NRTIs) 

started. 

• 1987 AZT approved 
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Fischl et. al. N Engl J Med 317:185–191
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Clinical Outcomes

OIs – 24 vs. 45

Fischl et. al. N Engl J Med 317:185–191

AIDS/PCP ARC
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CD4 response to AZT Monotherapy

Fischl et. al. N Engl J Med 317:185–191

Benefit in CD4 lost 

after 12 weeks
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Immune recovery: Reactivity to at least 

One skin test antigen

• Trichophyton

• Tetanus 

• Tuberculin

• Candida

Fischl et. al. N Engl J Med 317:185–191
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Virologic Studies

• Qualitative test to detect virus – poor sensitivity

• Quantitation of P24 Ag – as surrogate for virologic response. 

Fischl et. al. N Engl J Med 317:185–191

AZT  decreases OIs 

and mortality in patients 

with AIDS and ARC 

from 8-24 weeks
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Other NRTIs were approved
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Using NRTIs for therapy 

• Single agent treatment  Ineffective 

• Alternate and intermittent regimens  ineffective
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Combination NRTI therapy

• Combination of ZDV with ddC or ddI: 

– Limited clinical benefit

– Poor durability

– Poor tolerability

• Dose dependent inhibition of DNA polymerase  - major toxicity

• Development of 3TC turning point 

– Rapid resistance with monotherapy:

– Well tolerated

– Synergistic with other NRTIs
15
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Effect of RTV as add on to 2 NRTI Treatment

• RTV 600 mg bid + 2 NRTIs (n=543) or placebo + 2 NRTIs (n=547)

• Advance disease - Baseline median CD4 ~ 20, 

Cameron et. al. Lancet 1998; 351: 543–49

50% reduction in new AIDS 

defining

illness or death
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Durable Viral Suppression of IDV, AZT, 3TC

• 3 regimens: IDV (800 mg tds) vs AZT (200 mg TDS) + 

3TC (150 mg BID) VS. ALL three drugs

• 3-drug regimen reduced VL < 500 for up to 

one year in > 80%

• All regimens generally well tolerated

First ART regimen to demonstrate marked, 

and durable viral suppression. 

Gulick et. al. N Engl J Med 1997;337:734-9
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Fatal Disease turned into a chronic Manageable 

condition with PI based regimens (HAART)

• Large pill burden

• Frequency of dosing

• Drug –drug interactions

• Interactions with food

• Quality of life 

• Short term and long term effects - dysregulation of 

glucose and lipid metabolism, fat redistribution (the 

lipodystrophy syndrome)

Gulick et. al. N Engl J Med 1997;337:734-9
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Effect of ritonavir on ritonavir boosted PI?
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A. Inhibits metabolism

B. Improves absorption 

C. Reduces toxicity 

D. Protects the liver from drug 

induced injury

E. Adds to the antiviral activity of 

the companion PI



PK Boosting of PIs

• Poor bioavailability  high pill burden, frequent dosing

• Food interactions  inconvenient dosing schedules

• RTV: potent inhibitor of CYP 450 3A4 

– PK boosting  increase drug exposure, prolong t1/2 

– Reduces dosing frequency, pill burden and risk of resistance 

– Increased risk of drug-drug interaction and dyslipidemia
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Ritonavir/saquinavir +/- RTI Combination (d4T/3TC)

Highly potent and durable to 48 weeks
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RTV/SQV combination Therapy: Toxicity

23



XI International AIDS Conference 

Vancouver
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Who attended the XI International AIDS 

Conference in Vancouver (1996)?
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A.Yes

B.No

C.Would have liked to but 

needed a “sugar daddy” 

or a “big mama” 



Vancouver AIDS Conference: A turning point 

• Success of triple therapy due to new drugs from different 

classes first presented

• Understanding of HIV as a disease characterized by high viral 

turnover with continuous viral replication

• Concentration of HIV (viral load) predicts disease progression 

 effective biomarker for treatment response

• Understanding of drug resistance (molecular, functional & clinical impact)

• Critical need to fully suppress viral replication stop mutation
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Shift in Prescribing

• ART prescribing changed dramatically for pts with CD4 < 100. 

• ART prescription from 72% (1994) to 95% (mid 1997)

• Use of combination regimens from 25% (1994) to 94% (mid 1997)

• PI containing regimens from 2% (mid-1995) to 82% (June 1997)

Palella et. al. N Engl J Med 1998;338:853-60.

Death

Use of PIs
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OIs-MAC, CMV



Progress in the new Millennium  

Drug development:

– Safer and more potent drugs belonging to old classes (NRTI, 

NNRTI, PIs)

– New classes (entry/attachment inhibitors and integrase inhibitors)

• Improved ability to suppress virus in patients with multiple 

failures and highly resistant virus. 
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Progress in the new Millennium  

Approaches to treatment

– Maintain failing treatment – limited options,  fitness

– Strategic Treatment Interruptions – reduce burden of drug toxicities

– Timing of treatment- <200, <350, <500, TAT

– Simplification strategies – reduce pill burden/frequency/toxicity/cost

– Class sparing options – reduce toxicity

– Single drug regimens / Monotherapy reduce drug burden/toxicity/cost

– Fixed Drug Combinations – improved adherence
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Potency of PIs vs. NNRTIs
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A. EFV more potent than PIs

B. PIs more potent than EFV



Can NNRTIs substitute for PIs in 

HAART?

? Potency 

? Toxicity
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NNRTIs effective substitute for unboosted PI

Staszewski et. al..N Engl J Med 1999;341: 1865-73.

NNRTI + NRTI

NNRTI + PI

PI + NRTI

First Study to show EFV = PI 
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EFV (plus two NRTIs) vs. LPV/r (plus two NRTIs)

3TC and AZT/d4T/TDF

VL < 50 at 96 weeks

• EFV group: 89%

• LPV/r group: 77%

EFV + 2 NRTIs greater 

overall virologic efficacy

Riddler,et. al.. N Engl J Med 2008;358:2095-106

P = 0.003

36



TDF/3TC/EFV vs d4T/3TC/EFV in ART-Naive 

Gallant et. al.. JAMA. 2004;292:191-201

• TDF vs. d4T

• Both highly effective

• TDF: better lipid profile, less lipodystrophy. 
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South Africa Situation

• HIV/AIDS denialism –Thabo Mbeki  (1999 to 2008)

• Questioned the scientific consensus that HIV causes AIDS

• Instituted policies denying ART to AIDS patients- "poisons“

• MoH- Manto Tshabalala-Msimang promoted herbal remedies 

- ubhejane, garlic, beetroot and lemon juice- "Dr. Beetroot" 

• Responsible ~ 350000 preventable deaths
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X111 International AIDS Conference 

Durban
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South Africa

• 1 April 2004 ARV rollout began at several service points 

• Kgalema Motlanthe succeeded Mbeki in 2008

• Barbara Hogan - MoH - ended the era of denialism 

• Current Situation: 

– Largest number of people on ART in the world. 

– Declining annual incidence - national incidence rate at its lowest

– Increase life expectancy by about 10 years

• Credit to civil society movements, brave health officials, 

politicians and clinicians working in a hostile system to bring 

about change. 
Simelela and Venter, S Afr Med J 2014;104(3 Suppl 1):249-251. DOI:10.7196/SAMJ.7700
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SA Treatment Programme

Initial Regimen: 

2004

d4T + 3TC + EFV/NVP 

AZT + ddI + LPV/r

Current

Regimens

First Line Regimen
TDF + 3TC/FTC + EFV/NVP

AZT + 3TC/FTC + EFV/NVP

ABC + 3TC/FTC + EFV/NVP

2nd Line Regimen
AZT + 3TC + LPV/r

AZT + 3TC + ATV/r

3rd Line Drugs
DRV/r/INTSI/Etravirine/
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Current Drugs: potent, convenient, well 

tolerated
• Allowing for flexibility in regimens – individualized treatment

– Patient characteristics

– Comorbidities 

– Concomitant medication

– Disease status

– Past drug exposure

– Pre-existing mutations

– Viral genotype

– FDC
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Conclusion

• Most severe epidemic of modern times

• Greatest public health challenge in history

• Concerted collaborative effort between researchers, HCWs, 

pharmaceutical industries, regulators, public health officials 

and community of patients. 

• An inevitably fatal disease converted into a chronic 

manageable disease.
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Main Challenge!!!!

• Identifying the infected

• Getting the infected onto treatment

• Keeping the infected on treatment

90:90:90
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QUESTIONS???
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