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DISCLOSURES

• NONE



25+ YEARS INTO THE HIV EPIDEMIC

• IN 2005 ALONE, 700,000 CHILDREN UNDER 15 YEARS 
OF AGE WERE DIAGNOSED WITH THIS INFECTION AND 
570,000 DIED FROM THE INFECTION WORLDWIDE 

• THIS VIRUS MUTATES AT 1000 TIMES THE RATE OF THE 
INFLUENZA VIRUS

• GLOBALLY, 5 PEOPLE DIE EVERY MINUTE FROM THE 
DISEASE

• AN ESTIMATED 40 MILLION PEOPLE ARE CURRENTLY 
INFECTED WORLDWIDE

• AT LEAST 25 MILLION CUMULATIVE DEATHS SINCE THE 
DISCOVERY OF THE VIRUS



INITIAL REPORTS

4

• JUNE 5, 1981: 5 CASES OF PCP IN 

GAY MEN FROM UCLA (MMWR)

• JULY 3, 1981: 26 ADDITIONAL CASES

• DEC 10, 1981: 3 NEJM PAPERS 

DESCRIBE CASES

Gottlieb MS NEJM 2001;344:1788-91





SUMMARY OF THE GLOBAL HIV EPIDEMIC (2017)

Source: UNAIDS/WHO estimates



GLOBAL HIV EPIDEMIC – PEOPLE LIVING WITH 
HIV

2017

Globally
36.9 million
People living with HIV

+14%
Relative to 2010

Source: UNAIDS/WHO estimates



2017

Globally

36.9 million
People living with HIV

- 18%
New infections annually

relative to 2010

- 34%
Deaths annually

relative to 2010

Global HIV epidemic –

incidence and mortality since 2010

Source: UNAIDS/WHO estimates



2017

Globally

36.9 million
People living with HIV

- 36%
New diagnoses annually

relative to 2000

- 38%
Deaths annually

relative to 2000

Source: UNAIDS/WHO estimates

GLOBAL HIV EPIDEMIC –
INCIDENCE AND MORTALITY SINCE 2000



PEOPLE LIVING WITH HIV BY WHO REGION (2017)

Source: UNAIDS/WHO estimates



SUMMARY OF THE GLOBAL HIV EPIDEMIC 
(2017)

36.9 million

[31.1 million – 43.9 million] 

35.1 million

[29.6 million – 41.7 million]

18.2 million

[15.6 million – 21.4 million]

16.8 million

[13.9 million – 20.4 million]

1.8 million

[1.3 million – 2.4 million] 

1.8 million
[1.4 million – 2.4 million]

180 000

[110 000 – 260 000]

1.6 million

[1.3 million – 2.1 million]

–

–

–

–

940 000 
[670 000 – 1.3 million]

830 000

[590 000 – 1.2 million]

110 000

[63 000 – 160 000]

Source: UNAIDS/WHO estimates

People living with HIV 

in 2017

People newly infected 

with HIV in 2017

HIV-related deaths 

2017



Decline in HIV incidence and mortality over time

Source: UNAIDS/WHO estimates



Remarkable individual and population health benefits

Source: UNAIDS/WHO estimates



NUMBER OF PEOPLE NEWLY INFECTED WITH 
HIV

Source: UNAIDS/WHO estimates



NUMBER OF HIV-RELATED DEATHS

Source: UNAIDS/WHO estimates



“THERE IS NO SINGLE AIDS EPIDEMIC.”
- UNAIDS/WHO DECEMBER, 2005

UNAIDS/WHO, 2005 UPDATE

JOINT COMMISSION OF THE UNITED NATIONS ON HIV/AIDS

AND THE

WORLD HEALTH ORGANIZATION





PERCENTAGES OF STAGE 3 (AIDS) CLASSIFICATIONS AMONG ADULTS AND 

ADOLESCENTS WITH HIV INFECTION, BY TRANSMISSION CATEGORY AND 

YEAR OF DIAGNOSIS, 1985–2013—UNITED STATES AND 6 DEPENDENT AREAS

NOTE.  ALL DISPLAYED DATA HAVE BEEN STATISTICALLY ADJUSTED TO ACCOUNT FOR REPORTING DELAYS AND MISSING TRANSMISSION 

CATEGORY, BUT NOT FOR INCOMPLETE REPORTING. 
A HETEROSEXUAL CONTACT WITH A PERSON KNOWN TO HAVE, OR TO BE AT HIGH RISK FOR, HIV INFECTION.
B INCLUDES HEMOPHILIA, BLOOD TRANSFUSION, PERINATAL EXPOSURE, AND RISK FACTOR NOT REPORTED OR NOT IDENTIFIED.



















MTCT

• MTCT IS 23 TIMES HIGHER FOR AFRICAN-AMERICANS

• ALTHOUGH 90% REDUCTION IN US, RACIAL DISPARITY IS 

INCREASING

• 12.3/100,000 VS 0.5 IN WHITES

• 69% OF HIV <13 IS IN AFRICAN AMERICANS

• ISSUES-DX BEFORE PREGNANCY,PRENATAL CARE,ACCESS 

TO HIV CARE
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OTHER EARLY DEVELOPMENTS 1

• 1982:  

• TERM “AIDS” COINED

• FIRST CASES IN WOMEN REPORTED

• FIRST TRANSFUSION AND VERTICALLY TRANSMITTED CASES REPORTED

• 1983:

• ISOLATION OF A RETROVIRUS FROM A PATIENT WITH AIDS 

• BY MONTAGNIER’S GROUP

• 1984: 

• DETECTION OF HTLV-III IN PTS WITH AND AT RISK FOR AIDS (GALLO)

60
Sepkowitz K NEJM 2001;344:1764-72





WHERE DID HIV COME FROM? 
LESSONS FROM PRIMATE SIV INFECTIONS

• SIV INFECTS >30 PRIMATE SPECIES

• HIGH DEGREE OF CROSS-SPECIES TRANSMISSION

• RAPID RATE OF EVOLUTION 

• FREQUENT RECOMBINATION (SIMILAR TO INFLUENZA)1

• LIKELY LOCATION OF MONKEY  HUMAN TRANSMISSION: 

WEST CAMEROON

• LIKELY LOCATION OF INITIAL VIRAL CLADE 

DIVERSIFICATION: KINSHASA, DEMOCRATIC REPUBLIC OF 

THE CONGO

• CITY LINKED BY TRANSPORT, KNOWN TO HAVE EARLY 

A, C, D, F, G, H, J, K CLADES

• BEST ESTIMATE OF YEAR OF TRANSMISSION: 1931

• EXPONENTIAL SPREAD

• 1960 – 2,000 CASES WORLDWIDE (UNRECOGNIZED)   

• 1980 – 200,000 CASES

• 2000 – 40,000,000 CASES

• GROUP O EVOLVED FROM SIV IN GORILLAS, NOT 

CHIMPANZEES OR SOOTY MANGABEYS2

1. Sharp P. HIV8, Glasgow 2006, #KL1; 2. Van Heuverswyn F, et al. Nature 2006;444:164

Photo of gorilla





HIV NATURAL HX-FASTER OR SLOWER?

• YES!

• RECOMBINANT CRF19CPX IN CUBA-AIDS IN 3 YRS

• STUDY OF >2000 INFECTED AFRICAN WOMEN-

HIV ADAPTATION TO HLA-B57 LEADS TO LESS 

VIRULENCE AND REDUCED ABILITY TO REPLICATE .



OTHER EARLY DEVELOPMENTS 2

• 1985:

• FDA APPROVES FIRST 
COMMERCIAL HIV 
ANTIBODY TEST

• 1986:  

• NIH ESTABLISHES THE 
AIDS CLINICAL TRIALS 
GROUP

• 1987:

• AZT = FIRST 
ANTIRETROVIRAL 
APPROVED BY FDA

65
Source : National AIDS case surveillance data, CDC
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EARLY ANTIRETROVIRAL THERAPY 1

• 1991-92:

• DDI, DDC APPROVED

• SEQUENTIAL MONOTHERAPY

• RYAN WHITE CARE ACT PASSED

• 1993: 

• CONCORDE: NO DIFFERENCE IN CLINICAL ENDPOINTS 

OVER 3 YRS WITH EARLY VS. DEFERRED AZT  

67



EARLY ANTIRETROVIRAL THERAPY 2

• 1994:

• ACTG 076: AZT REDUCES MOTHER-TO-CHILD 

TRANSMISSION 

OF HIV 

• DUAL NUCLEOSIDE THERAPY BETTER THAN 

MONOTHERAPY             (DELTA, ACTG 175, ZDV/3TC)

• 1994–95:

• ERA OF DUAL COMBINATION THERAPY

68



THE NEW TREATMENT ERA

• 1995-96: 

• HIV VIRAL LOAD TESTING BECAME AVAILABLE 

• CLINICIANS COULD DIRECTLY ASSESS THE EFFECT OF 

ANTIRETROVIRALS ON VIRAL REPLICATION (HIV RNA)

• FIRST PROTEASE INHIBITORS APPROVED BY FDA

69







THE ERA OF HAART

• PARADIGM:  AIM TO ACHIEVE DURABLE SUPPRESSION 

OF HIV VIREMIA

• STRIKING REDUCTIONS IN HIV-RELATED MORBIDITY 

AND MORTALITY

• AGGRESSIVE TREATMENT GUIDELINES: “HIT HARD, 

HIT EARLY!”

• MATHEMATICAL MODELS SUGGESTED THAT 3 YEARS OF 

VIRAL SUPPRESSION WOULD RESULT IN ERADICATION72



AIDS MORTALITY RATES: 1996-2001
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USE OF ART

Mortality vs. ART utilization

Palella F et al. 8th CROI 2001; abstract 268b.



1998 - 2000 REALISM
• HIV ERADICATION IS NOT POSSIBLE WITH CURRENT THERAPY

• VIRAL “RESERVOIR” IN RESTING T-MEMORY LYMPHOCYTES

• VIRAL REPLICATION CONTINUES IN LYMPH NODES EVEN WHEN 
HIV RNA IN PLASMA IS <50 COPIES/ML

• AWARENESS THAT HIV IS A CHRONIC DISEASE

• RECOGNITION OF LONG-TERM TOXICITIES:

• FAT REDISTRIBUTION (LIPODYSTROPHY)

• METABOLIC ABNORMALITIES (INSULIN RESISTANCE, DIABETES, 
INCREASED LIPIDS)

• 2000: DURBAN AIDS CONFERENCE – MOMENTUM BUILDS TO 
BRING ANTIRETROVIRALS TO THE DEVELOPING WORLD

74



2001- 2006

• INTEREST IN PI-SPARING REGIMENS

• EMERGENCE OF NNRTI-BASED REGIMENS

• DEFERRED INITIATION OF ANTIRETROVIRAL THERAPY

• INTEREST IN TREATMENT INTERRUPTION STRATEGIES

• ULTIMATELY NOT SUPPORTED BY CLINICAL TRIALS

• SIMPLER, ONCE DAILY REGIMENS WITH FEWER PILLS

• OPTIMISM ABOUT NEW CLASSES OF DRUGS

• CDC RECOMMENDS ROUTINE OPT-OUT HIV SCREENING

75



2007-2009  

• APPROVAL OF NEW CLASSES OF DRUGS PROVIDE 

TREATMENT OPTIONS FOR HEAVILY TREATMENT EXPERIENCED 

PATIENTS

• 2ND GENERATION NNRTI, INTEGRASE INHIBITOR, CCR5 

INHIBITOR

• SETBACK IN HIV VACCINE RESEARCH AS NIH-FUNDED STEP 

STUDY OF AN HIV VACCINE IS HALTED EARLY DUE TO LACK OF 

EFFICACY*

• UNCIRCUMCISED MEN WITH HIGH ADENOVIRUS 

ANTIBODIES IN THE VACCINE ARM HAD HIGHER RATES OF 

HIV ACQUISITION THAN THOSE IN PLACEBO ARM
76

*Buchbinder SP et al, Lancet 2008;372:1881-93.



2007-2009  

• OBSERVATIONAL DATA SUGGEST THAT EARLIER INITIATION OF 

ANTIRETROVIRAL THERAPY IS ASSOCIATED WITH REDUCED 

MORBIDITY AND MORTALITY1

• 2009: DHHS GUIDELINES RECOMMEND INITIATION OF ART 

FOR CD4 < 500 AND PANEL SPLIT 50-50 FOR 

RECOMMENDING (VS OFFERING) INITIATION AT CD4 > 

5002

77

1Kitahata M et al, N Engl J Med 2009; 360:1815-26. 2Panel on Antiretroviral 

Guidelines for Adults and Adolescents. Guidelines for the use of 

antiretroviral agents in HIV-1-infected adults and adolescents. Department of 

Health and Human Services. December 1, 2009; 1-161. Available at 

http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf.



GOALS OF TREATMENT

• REDUCE HIV-RELATED MORBIDITY; PROLONG 

DURATION AND QUALITY OF SURVIVAL

• RESTORE AND/OR PRESERVE IMMUNOLOGIC 

FUNCTION

• MAXIMALLY AND DURABLY SUPPRESS HIV VIRAL 

LOAD

• PREVENT HIV TRANSMISSION

April 2015

www.aidsetc.org78







TOOLS TO ACHIEVE TREATMENT GOALS

• SELECTION OF ARV REGIMEN

• MAXIMIZING ADHERENCE

• PRETREATMENT RESISTANCE TESTING

April 2015

www.aidsetc.org81



































2009-2010

• NEW FOCUS ON POTENTIAL CONTRIBUTIONS OF 

INFLAMMATION AND IMMUNE ACTIVATION TO MORBIDITY IN 

HIV-INFECTED PATIENTS EVEN IN THE SETTING OF SUPPRESSED 

HIV VIREMIA

• THE “BERLIN PATIENT” RENEWS DISCUSSION OF THE POTENTIAL 

TO CURE HIV

• 40 YEAR-OLD HIV-INFECTED MAN WITH ACUTE MYELOID LEUKEMIA 

RECEIVED AN ALLOGENEIC STEM CELL TRANSPLANT FROM A DONOR 

HOMOZYGOUS FOR THE CCR5 DELTA32 ALLELE ASSOCIATED WITH 

NATURAL RESISTANCE TO HIV INFECTION*

• NO ACTIVE, REPLICATING HIV DETECTABLE 20 MONTHS AFTER 

DISCONTINUING HAART

98*Hütter G, et al N Engl J Med. 2009;360:692-8.



NEW TRENDS

• SHOCK AND KILL-NEW 20 MILL COLL OF UNC 

AND GLAXO

• MONOCLONAL ABS AND HYBRIDS.

• THERAPEUTIC VACCINES 

• TARGETING ONGOING INFLAMMATION







2010-2011:  NEW HOPE FOR HIV 
PREVENTION

• CAPRISA 004 STUDY DEMONSTRATES EFFICACY OF 1% 

TENOFOVIR VAGINAL GEL IN PREVENTING HIV INFECTION1

• IPREX STUDY SHOWS EFFICACY OF PRE-EXPOSURE 

PROPHYLAXIS WITH TENOFOVIR IN PREVENTING HIV 

INFECTION IN MEN WHO HAVE SEX WITH MEN2

• MIXED RESULTS FROM OTHER PREP STUDIES

• HPTN 052 SHOWS 96% REDUCTION IN HIV TRANSMISSION 

WITHIN SERODISCORDANT COUPLES (NEARLY ALL 

HETEROSEXUAL) WITH EARLY INITIATION OF ART 3

102

1Q Abdool Karim et al. Science 2010;329:1168-1174. 2Grant R et al, 

N Engl J Med 2010;363:2587-99. 3Cohen M et al, N Engl J Med. 

2011;365:493-505.



HIV PREVENTION STRATEGIES

• PRIORITIES

• 1)MAKE VOLUNTARY HIV TESTING A ROUTINE PART OF MEDICAL 

CARE.

• 2)IMPLEMENT NEW MODELS FOR DIAGNOSING HIV OUTSIDE OF 

MEDICAL SETTINGS

• 3)PREVENT NEW INFECTIONS BY WORKING WITH PERSONS WITH 

HIV AND PARTNERS

• 4) FURTHER REDUCTION IN PERINATAL TRANSMISSION









PREP EFFICACY:CURRENT STATUS

STUDY RESULTS

Caprisa OO4(S Afr) 889 F vaginal TFV gel 39% efficacy

iPrEX(MultiNat) 2499 MSM Truvada 44% efficacy

TDF2(Botswana) 1200 M+ F Truvada 62% efficacy

Partners 

PrEP(Kenya,Uganda)

4758 Hetero couples 67% TDF efficacy,75% 

Truvada efficacy                          

Fem-PrEP(Ken,SA Tan) 1950 F Truvada Futility/halted

Voice(SA,UG,Zim) 5029 F TDF futility,V TDF gel 

futility,Truvada ongoing

FACTS001(SA) 2200 F Enrolling





HEALTH SYSTEMS STRENGTHENING



"OF ALL THE FORMS OF INEQUALITY, INJUSTICE IN HEALTHCARE IS THE MOST 

SHOCKING AND INHUMANE." 

• MARTIN LUTHER KING, JR. 





40%

NUMBER OF PEOPLE RECEIVING 

ANTIRETROVIRAL TREATMENT

Source: UNAIDS/WHO estimates



Increase in people receiving ART over time

Source: UNAIDS/WHO estimates



Towards Universal Access



FINAL THOUGHTS


