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The Early-HAART Era: 1996-2005

1996: 1st NNRTI 2nd P 3rd P
Nevirapine Indinavir Ritonavir



The Early-HAART Era: 1996-2005

1996: Establishment of Japanese Regional
AIDS Care Core Hospitals and
AIDS training collaboration with the US




The Early-HAART Era: 1996-2005

1996: 11t International AIDS Conference:
“One World, One Hope”

Era of “HAART” cocktail therapy begins



The Early-HAART Era: 1996-2005
1996: Survival associated with baseline CD4 & VL
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The Early-HAART Era: 1996-2005

1996: VL suppression is new antiretroviral treatment
goal,
commercial VL test becomes available



The Early-HAART Era: 1996-2005

1996: Use of CD4 and VL surrogate markers
speed up clinical trials end points



The Early-HAART Era: 1996-2005
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1996: David Ho defines viral dynamics




The Early-HAART Era: 1996-2005
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1996: Viral tropism discovered




The Early-HAART Era: 1996-2005

I
1996: Co-receptor deficiency confers resistance to HIV



The Early-HAART Era: 1996-2005
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1996: Brazil is first developing nation




The Early-HAART Era: 1996-2005
1996: UNAIDS begins
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The Early-HAART Era: 1996-2005
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The Early-HAART Era: 1996-2005

1997: 1st combination 2"d NNRTI: DLV
NRTI: Combivir Delavirdine



The Early-HAART Era: 1996-2005

1997: 4t Pl: NFV Pl Reformulation:
Nelfinavir Saquinavir soft gel caps



The Early-HAART Era: 1996-2005
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1997: Patients struggle with high pill burden




The Early-HAART Era: 1996-2005
1997: HIV reservoir persists on HAART
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The Early-HAART Era: 1996-2005
1997: Persistent CD4 increases on HAART
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The Early-HAART Era: 1996-2005
1997: AIDS walks across the USA
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The Early-HAART Era: 1996-2005
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The Early-HAART Era: 1996-2005
1998: US DHHS Antiretroviral Guidelines
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The Early-HAART Era: 1996-2005

1998: 5t NRTI: 3'4 NNRTI:
Abacavir Efavirenz
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The Early-HAART Era: 1996-2005
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1998: Different disease progression patterns




The Early-HAART Era: 1996-2005
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1998: HAART reduces AIDS morbidity and mortality




The Early-HAART Era: 1996-2005
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1998: AIDS no longer leading cause of death




The Early-HAART Era: 1996-2005

I
1998: Resistance testing begins in clinical practice

International AIDS Society-USA Consensus Statement
JAMA. 1998;279(24):1984-1991



The Early-HAART Era: 1996-2005

I
1998: Latent reservoir during primary infection

PNAS July 21, 1998 vol. 95 no. 15 8869-8873



The Early-HAART Era: 1996-2005
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1998: Mitochondrial toxicity of NRTls

AIDS. 12(14):1735-1744, October 1998



The Early-HAART Era: 1996-2005

I
1998: Lipodystrophy cast doubt on long-term ART safety



The Early-HAART Era: 1996-2005
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1998: First human HIV vaccine trial begins




The Early-HAART Era: 1996-2005
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The Early-HAART Era: 1996-2005
1999: AIDS case and death rates “plateau”
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The Early-HAART Era: 1996-2005
1999: 5t Pl: Amprenavir
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The Early-HAART Era: 1996-2005
1999: HAART regimen success only ~50%
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The Early-HAART Era: 1996-2005
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1999: High pill burden regimen components




The Early-HAART Era: 1996-2005
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1999: High cross-resistance among 15t generation ARVs



The Early-HAART Era: 1996-2005
N

1999: High rates of resistance
from sequential medication recycling
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Little et al Wegner et al Verbiest, 1999
CROI 1999 CROI 1999 International

Resist. Workshop



The Early-HAART Era: 1996-2005
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1999: Focus on ARV adherence and toxicities



The Early-HAART Era: 1996-2005

I
1999: West African chimpanzee reported to be source of HIV



The Early-HAART Era: 1996-2005

I
1999: Male circumcision promoted for HIV prevention

Halperin, Lancet 1999; 1813354:



The Early-HAART Era: 1996-2005
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The Early-HAART Era: 1996-2005

2000: AIDS deaths disproportionate In developing countries

Estimated adult and child deaths
from HIV/AIDS during 2000

Eastern Europe &
Western Europe  Central Asia

North America
20 000 7000 14 000

East Asia & Pacific
North Africa

Caribhean & Middle East  South 25 000

& South-East Asia
32000 2: ‘:‘:’h 470 000

Latin America Africa st
0000 24 million 3 Mew Zealand
<500

Total: 3.0 million




The Early-HAART Era: 1996-2005
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2000: Unmarked “AIDS” graves in Africa




The Early-HAART Era: 1996-2005

2000: HIV transmission reduced at low VL levels

Rakai Project. NEJM 2000; 342:921



The Early-HAART Era: 1996-2005
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2000: ARV become affordable in developing countries



The Early-HAART Era: 1996-2005
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2000: 2" NRTI combination NRTI Reformulation
Trizivir Videx EC



The Early-HAART Era: 1996-2005
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2000: 1st Combined boosted PI: Kaletra

Kaletra SGCs




The Early-HAART Era: 1996-2005
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2000: High rate viral failure with <95% adherence



The Early-HAART Era: 1996-2005
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2000: International AIDS Conference held in South Africa



The Early-HAART Era: 1996-2005
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The Early-HAART Era: 1996-2005
2001: China admits to high HIV-infection rate
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The Early-HAART Era: 1996-2005

I
2001: UN Secretary Kofi Annan announces Global AIDS Fund



The Early-HAART Era: 1996-2005

I
2001: CDC reports HIV increasing twice as fast among >50yo



The Early-HAART Era: 1996-2005
2001: 7t NRTI: Tenofovir
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The Early-HAART Era: 1996-2005

2001: PK Boosting hecomes new “norm”
for Pl-based therapy



The Early-HAART Era: 1996-2005
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2001: Phenotype testing becomes more widely utilized




The Early-HAART Era: 1996-2005

I
2001: Lipodystrophy becomes reason to defer ART

Lipo-
Atrophy



The Early-HAART Era: 1996-2005
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The Early-HAART Era: 1996-2005
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2002: Women outnumber men in Sub-Saharan Africa




The Early-HAART Era: 1996-2005

2002: Protesters demand ARVs for resource-poor countries
at 12t" International AIDS Conference in Spain



The Early-HAART Era: 1996-2005

I
2002: International ART treatment goal announced




The Early-HAART Era: 1996-2005
2002: FDA approves first 20 minute rapid HIV test

)




The Early-HAART Era: 1996-2005

I
2002: HIV testing offered in communities across the US



The Early-HAART Era: 1996-2005

)

2002: HIV replication highly resistance-prone




The Early-HAART Era: 1996-2005

2002: Resistance due to selection of
pre-existing resistant virus



The Early-HAART Era: 1996-2005

I
2002: Increasing metabolic and cardiovascular complications



The Early-HAART Era: 1996-2005
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The Early-HAART Era: 1996-2005
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2003: Botswana has world’s highest HIV prevalence: 38.8%



The Early-HAART Era: 1996-2005
2003: Decline in mortality persists with HAART
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The Early-HAART Era: 1996-2005

)

2003: AIDS no longer “death sentence”




The Early-HAART Era: 1996-2005

)

2003: AIDS activists speak up at conferences




The Early-HAART Era: 1996-2005

2003: 1st entry inhibitor 8th NRTI
Enfuvirtide (T-20) Emtricitabine



The Early-HAART Era: 1996-2005

2003: 8t P othp|
Atazanavir Fosamprenavir
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The Early-HAART Era: 1996-2005
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2003: Patient preference linked to adherence




The Early-HAART Era: 1996-2005

e
2003: Residual viremia while undetectable on HAART



The Early-HAART Era: 1996-2005
2003: Impaired CD4 gain due to CD8 activation
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The Early-HAART Era: 1996-2005
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2003: AIDS vaccine trials report lack of immunity




The Early-HAART Era: 1996-2005
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The Early-HAART Era: 1996-2005

2004: AIDS orphans number 15 million
12.1 million in Sub-Saharan Africa



The Early-HAART Era: 1996-2005
2004: WHO ARV “roll out” in developing countries
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The Early-HAART Era: 1996-2005

2004: HIV spreading faster in Russia and Eastern Europe
than anywhere else in the world



The Early-HAART Era: 1996-2005

2004: 2" and 3" 2-NRTI combination pills:
TDF-FTC (Truvada) ABC-3TC (Epzicom)



The Early-HAART Era: 1996-2005
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2004: Long-term patients have high rates of resistance



The Early-HAART Era: 1996-2005

I
2004: Accumulated resistance limits treatment options



The Early-HAART Era: 1996-2005
2004: CD4 depletion in the gut
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The Early-HAART Era: 1996-2005
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The Early-HAART Era: 1996-2005
2005: World AIDS deaths continue to increase
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The Early-HAART Era: 1996-2005

I
2005: “3 by 5” initiative achieves treatment for 1.3 million

"2005 is likely to be remembered more for the 3 million deaths
and almost 5 million new infections it heralded

than for the 300 000 lives saved through treatment for HIV“
Front cover of The Lancet Volume 366 Number 9500



The Early-HAART Era: 1996-2005

2005: >50% of US HIV transmission
from the 25% who don’t know they’re infected

CDC. 2005 National HIV Conference. Marks, AIDS 2006;20:1447



The Early-HAART Era: 1996-2005
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2005: AIDS deaths persist in the developed countries




The Early-HAART Era: 1996-2005

2005: 9t PI: Tipranavir
40 % success in treatment-experienced patients



The Early-HAART Era: 1996-2005
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2005: Viral load “Blips” don’t lead to resistance




The Early-HAART Era: 1996-2005
2005: X4-Virus with baseline CD4 >200
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The Early-HAART Era: 1996-2005

I
2005: Transmitted multidrug resistant virus

Case History:

May 9, 2003: HIV seronegative CD4+ 1500
November 2004 Fever, pharyngitis, fatigue

December 15, 2004: HIV seropositive

December 29, 2004: VL 280,000 CD4+ 80
January 12, 2005: Detuned HIV serology positive

February 2, 2005: CD4+ 39

HIV strain: dual trophic, multiply resistant, replication capacity 136%.



The Early-HAART Era: 1996-2005
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Evolution of HIV treatment paradigms

AZT ddl ddT ABC  TDF FTC
ddc | |3TC dcilz-Ec Epzicom
Combivir| Trizivir Truvada
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ART Mono-Tx  Mono-NRTI (Recycled
and Dual-NRTI NRTIs)

CD4 <500 CD4<200




