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Chimpanzee Reservoirs of HIV-1 
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“Although no clear-cut evidence of immuno-
deficiency could be demonstrated in our patient, 
this could not be ruled out completely.”
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Alternative Theories
• Drugs – e.g., Amyl Nitrites (“Poppers”)
• Fungi
• Allogeneic semen as immunosuppressant

The Lancet Feb 20, 1982
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1983
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Bob Gallo, Francoise Barre-Sinoussi, 
and Luc Montagnier

1983-84
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1988 -1996
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1988
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Community Activism

1988
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1991



Piatak, et al, Science, 1993
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NEJM, 1993
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Approved Antiretroviral Agents in 1996 
Nucleoside RTIs
• Zidovudine (ZDV)
• Didanosine (ddI)
• Zalcitabine (ddC)
• Stavudine (d4T)
• Lamivudine (3TC)

Nonnucleoside RTI
• Nevirapine (NVP)
• Delavirdine (DLV)

Protease Inhibitors
• Saquinavir (SQV)
• Ritonavir (RTV)
• Indinavir (IDV)
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1997 - 2004



Approved Antiretroviral Agents in 2004 
Nucleoside RTIs
• Zidovudine (ZDV)
• Didanosine (ddI)
• Zalcitabine (ddC)
• Stavudine (d4T)
• Lamivudine (3TC)
• Abacavir (ABC)
• Emtricitabine (FTC)

Nonnucleoside RTI
• Nevirapine (NVP)
• Delavirdine (DLV)
• Efavirenz (EFZ)

Protease Inhibitors
• Saquinavir (SQV)
• Ritonavir (RTV)
• Indinavir (IDV)
• Nelfinavir (NFV)
• Amprenavir (APV)
• Lopinavir/r (LPV/r)
• Atazanavir (ATV)
• Fosamprenavir (Fos-APV)
• Tipranavir (TPV)

Nucleotide RTI
• Tenofovir DF (TDF) Fusion Inhibitor

• Enfuvirtide (T-20)



2005 - 2011



Approved Antiretroviral Agents in 2011 
Nucleoside RTIs
• Zidovudine (ZDV)
• Didanosine (ddI)
• Zalcitabine (ddC)
• Stavudine (d4T)
• Lamivudine (3TC)
• Abacavir (ABC)
• Emtricitabine (FTC)

Nonnucleoside RTI
• Nevirapine (NVP)
• Delavirdine (DLV)
• Efavirenz (EFZ)
• Etravirine (ETV)
• Rilpivirene

Protease Inhibitors
• Saquinavir (SQV)
• Ritonavir (RTV)
• Indinavir (IDV)
• Nelfinavir (NFV)
• Amprenavir (APV)
• Lopinavir/r (LPV/r)
• Atazanavir (ATV)
• Fosamprenavir (Fos-APV)
• Tipranavir (TPV)
• Darunavir (DRV)Nucleotide RTI

• Tenofovir DF (TDF) Fusion Inhibitor
• Enfuvirtide (T-20)

CCR5 Antagonist
• Maraviroc (MVC)

N.B.:  Seven FDC are approved: 
ZDV + 3TC;  ZDV + 3TC + ABC;  ABC + 3TC;  
FTC + TDF;  LPV + RTV;  TDF + FTC + EFV
RLP + TDF + FTC

Integrase Inhibitor
• Raltegravir (RAL)



ART 2009
Easier, less toxic, and more potent therapy



Slide #50When to Start Therapy: Balance Has 
Tipped Further in Favor of Earlier 

Initiation

 Drug toxicity
 Preservation of treatment 
options
 Cost

 Harmful effects of uncontrolled     
viremia at all CD4 levels

 More treatment options: 
improved potency, tolerability, 
durability, simplicity  

 Increased ability to suppress 
virus with multidrug resistance

 Diminished emergence of 
resistance

Earlier

Later

Presenter
Presentation Notes
Need formatting help with “earlier” box



Randomised controlled trials of male 
circumcision to reduce HIV infection

Rakai, Uganda
Gray et. al. (2007) Lancet; 
51% reduction in transmission

Kisumu, Kenya
Bailey et. al. (2007) Lancet; 
53% reduction

Orange Farm, South Africa
Auvert et. al. (2005) PLoS Med; 
60% reduction





Beyond 2011 - 2016



Vaccine Strategies in Current 
Trials



Potential Strategies for Eradication of HIV

Early initiation of 
antiretroviral therapy

Use of 
immune-
modulating 
agents

Addition of                 
newer classes                

of drugs   

Use of virus 
“purging” agents

Use of HIV-specific 
killing agent



iPrEx: Adherence is critical to efficacy

Efficacy by as-treated analysis

(data as of Nov 21, 2010)

High (≥ 90% adherence; 49% of visits)

68% efficacy

Intermediate (50-90% adherence; 33% of visits)

34% efficacy

Low (< 50% adherence;18% of visits)

16% efficacy
• 9% of seroconverters had 

detectable drug at first HIV+ 
visit 
- vs 51% of nonseroconverters

Grant et al, NEJM 2010



HPTN 052
1763 HIV discordant couples 

(HIV+ partner CD4 350-550)

877 delayed 
HAART (CD4 250)

*96% reduction in HIV transmission to HIV-negative 
partner median follow-up 2 years

1 transmission*
& 3 cases of 

extrapulmonary TB

886 immediate 
HAART 

All receiving HIV prevention services

27 transmissions*
& 17 cases of 

extrapulmonary TB



Adapted from: Gardner et al. Clin Infect Dis 2011;52:793, Greenberg et al. Health Affairs 
2009;28:1677, Marks et al. AIDS 2010;24:2665

21% Undiagnosed

31% Not linked / delayed

41% Not retained

19% VL<50 c/mL

Presenter
Presentation Notes
The HIV treatment cascade provides a snap shot of the domestic HIV epidemic, providing a sobering picture of the national landscape and challenges to achieving the promise of HIV treatment as prevention.A recent estimate from Gary Marks from CDC and colleagues suggests this number might be as high as 29%, but even so, considerable improvement is needed. A majority of persons living with HIV infection who access ART are able to achieve VL suppression – 70-80%. It is the earlier steps on the cascade where we need to improve if we are to fully realize the individual and public health benefits of ART.



90:90:90
Bending the Epidemic Curve

Who’s at Risk

Getting to 90:90:90

Women-controlled prevention



185,000 HIV infections in U.S. in next 5 years 
could be prevented by expanding testing, 

treatment, PrEP

http://www.cdc.gov/nchhstp/newsroom/images/2016/croi_four_scenarios_graph.jpg



Beyond 2018…



HIV-1 discovered

ZDV monotherapy
ZDV/3TC

Triple Drug Therapy

Single Tablet Regimens

Integrase Era

Long Acting Injectable?

??

1983 1987 1995 1996 2006 2012-13 2017 2020

Antiretroviral Therapy: The Future

Slide courtesy of Joe Eron, MD

Presenter
Presentation Notes
So what can we expect in the future?  If we look back we can see that we have had substantial shifts in therapy in each decade since the virus was discovered. ZDV monotherapy in the late 80’s, triple therapy that changed everything in the late 90’s, fewer pills and STR in the mid-2000’s and now maybe a shift to integrase-inhibitor based therapy.  I think it is likely that simple oral tablets will remain a major component of our treatment for years but innovation and technology may well broaden our treatment options to reach more and more people – which is, of course, the ultimate goal. 



The Economist: June 4-10th, 2011



Beyond 2018…

What do you think?
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