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RARE GANGER SEEN
IN 41 HOMOSEXUALS

Outbreak Occurs Among Mer
n New York and Califormia

— 8 Died Inside 2 Years

By LAWRENCE K. ALTMAN
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Global Number of People Living with HIV, by year
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Source: Avert.org/ UNAIDS



North America &

- Eastern Europe Central Western/ Asia
_ &Ml\ll%c:tlﬁ E;;Sc;[a & Central Asia & South America  Central Europe 4.9 million
C;;'(?ggg” 460,000 1.4 million 1.4 million 2.3 million

Adapted from Good magazine
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Source: Worldmapper.org
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HIV/AIDS

Source: Worldmapper.org
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Life Expectancy In Africa
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Life Expectancy In Africa

Life expectancy (years)
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High HIV prevalence:
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Botswana

Low HIV prevalence:

— Madagascar

Senegal
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UN Department of Economic and Social Affairs (2001) World Population Prospects, the 2000 Revision.



One World One Hope

Vancouver 1996




Expansion of Treatment and Deaths from HIV in the US
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Expansion of Treatment and Deaths from HIV in the US

Deaths per 100 Person-Years
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Millions

Global Scale-Up of HIV Treatment
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Scale-Up of ART & AIDS-Related Deaths

@ Pecople receiving antiretroviral therapy
People dying from AlIDS-related causes
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Global HIVAIDS Response, 2011



Deaths in PEPFAR-Supported Countries in Africa

0
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Mortality per 1,000 adults
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Adapted Bendavid et al. CROI2012



Deaths in PEPFAR-Supported Countries in Africa

0

Deaths per 1,000 adults

PEPFAR
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Adapted Bendavid et al. CROI 2012



HIV Treatment and Worker Productivity

20 -

15 -

10 -

Average days of work / month

-24  -21 -18 -15 -12 -9 6 -3 -1 0 1 3 6 9 12

Months relative to initiation of HIV treatment
Adapted Larson et al, 2008



HIV Treatment and Worker Productivity

20 - HIV treatment started

10 -

Average days of work / month

-24  -21 -18 -15 -12 -9 6 -3 -1 0 1 3 6 9 12

Months relative to initiation of HIV treatment
Adapted Larson et al, 2008
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Plasma HIV RNA Levels and
HIV Rates in Discordant Couples

30

Male-to-Female Female-to-Male
Transmission Transmission

Viral load (HIV-1 RNA copies/ml) and HIV transmission

All subjects

<400
>50 000
<400
400-3499
3500-9999
>50 000
<400
400-3499
>50 000

400-3499
3500-9999

Transmission rate per 100 Person-Years
10 000-49 999
10 000-49 999
3500-9999
10 000-49 999

Quinn TC, et al. NEJM 2000



Maternal ART and Perinatal HIV Transmission--US
WITS: 1990-2004

onotherapy

WITS Cooper et al, JAIDS 2002



ART Use and New HIV Diaghoses--
British Columbia, Canada

: January 2004

Number of Patients on ART
sasoudeiq AIH MaN JO J2quinpN

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Year

New HIV Diagnoses (All) On ART B New HIV Diagnoses (ever IDU)

Adapted Montaner et al, Lancet 2010



Sero-Discordant Couples




Use of ART and HIV Incidence:
Observational Studies in Discordant Couples

Study or
Subgroup

Del Romero 2010
Donnell 2010*
Melo 2008
Musicco 1994
Reynolds 2011
Sullivan 2009
Wang 2010

TOTAL

Rate Ratio
(95% Cl)

0.21[0.01, 3.75]
0.08[0.01, 0.57]
0.10[0.01, 1.67]
0.88[0.36, 2.16]
0.10[0.01, 1.64]
0.21[0.08, 0.56]
1.44[0.85, 2.44]

0.34[0.13, 0.92]

! ! ] |
Favors Favors
experimental control

* Linked transmissions

Adapted-Anglemyer et al Cochrane Reviews 2011



Genital and Plasma HIV RNA and
Risk of HIV Transmission

Female-Male HIV Transmission

Endocervical HIV RNA Plasma HIV RNA

100 person years

0
Undetect. <3 3-4 4-5

Plasma HIV-1 RNA (log,, copies/ml)

HIV Transmission incidence
100 person years
HIV Transmission incidence

Undetect “ -4

Endocervical HIV-1 RNA (log;, copies/swab)

Semen HIV RNA Plasma HIV RNA

100 person years

HIV Transmission incidence
HIV Transmission incidence
100 person years

Undetect <3 3-4 4-5 >5
Plasma HIV-1 RNA (log,,copies/ml)
Baeten et al. Sci.Trans| Med 2011

Undetect

Semen HIV-1 RNA (log,;o copies/ml)



HPTN 052 Study: Design

HIV-infected

M' ‘ CD4 350 to 550cells/pL

|§ HIV discordant partner

P . ) )
m Randomization

7\

Immediate ART Deferred ART
350-550 cells/pl CD4 <250>200

l Couples received intensive counselingl
on risk reduction and use of condoms

Primary Transmission Endpoint: Linked transmissions

Primary Clinical Endpoint: WHO stage 4, Pulmonary TB,
Severe bacterial infection or Death




HPTN 052 Study: Key Prevention Finding

’ ‘ 1,763 sero-discordant couples (97% heterosexual) HIV
Ml infected partners: 890 men, 873 women

== 39 HIV Transmissions

28 linked HIV 11 unlinked
transmissions

/N

Immediate ART: Deferred ART:
1 transmission 27 transmissions

} |

[v] 96% Protection
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What would be the impact of
treatment of discordant couples on
the HIV Epidemic?

l l I l
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Country Population HIV prevalence Percent discordant couples
Lesotho 2,067,000
Rwanda 9,998,000
Malawi 15,263,000
Ghana 23,837,000




Effect of ART for Discordant Couples on HIV incidence
and Number of Infections Prevented at Population Level

Lesotho
Malawi
Rwanda
Ghana

Country-Level Incidence/1000 py
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ART Coverage in Discordant Couples ART Coverage in Discordant Couples

70% Stable Partners

El-Sadr, Coburn, Blower, AIDS 2011



What would be the effect of scale-up
of HIV treatment on HIV epidemic?




Eradicating HIV epidemics EM

Could widespread use of combination
antiretroviral therapy eradicate HIV epidemics?

J X Velasco-Hernandez, H B Gershengorn, and S M Blower

Modelling the effect of combination antiretroviral
treatments on HIV incidence

indderioe of HIV In peaple
7 natyet started on &RT
— Frevakence of HIV In peaple

Matthew G. Law?, Garrett Prestage®, Andrew Grulich?,
Paul Van de Ven” and Susan Kippax"

fos O\ e L
Universal voluntary HIV testing with immediate 15& _ﬁifm; 8
antlretrowraltherapyasastrategyforehmmatlonofHIV E N -
transmission: a mathematical model CEIA ]
Revben M Granich, CharlsF Gilk,ChrstopherDye Kevin M De Cock,Brian G Willams ﬂ _ ... f./.f. _J III";':;,,I. N

1380 1550 1000 00 0 0 040 Ly

A Mathematical Model of Comprehensive Test-and-Treat
Services and HIV Incidence among Men Who Have Sex
with Men in the United States

Stephen W. Sorensen’, Stephanie L. Sansom'*, John T. Brooks', Gary Marks’, Elizabeth M. Begier®, Kate
Buchacz', Elizabeth A. DiNenno', Jonathan H. Mermin', Peter H. Kilmarx'




Lower Risk of HIV Acquisition With
expanded ART Coverage

Hlabisa, South Africa: rural community with 24% adult HIV prevalence
— 20,000 pts started on ART since 2004

1413 seroconversions observed; HIV incidence estimated according to
time-adjusted ART coverage in local community

1.20 T
oo T T T RTE T TSR ESEETEEEEEEEEE ST ST

0.80 P = 59
0.60 - P =.002

0.40 - P <.001 P =.016

Adjusted HR for
HIV Acquisition*

0.20 7

0 T T T T 1
<10 10-20 20-30 30-40 > 40

ART Coverage (% of All HIV+ Pts on ART)

*Adjusted for age, sex, community-level HIV prevalence, urban vs rural locale, marital status,
> 1 partner in last 12 mos, and household wealth index. Tanser E. et al. CROI 2012



What is Needed to Achieve Population Impact of
ART for Prevention

Test Enroll in Care

] J-—

Treat

Maintain viral

Adopt safer behaviors .
suppression

- >
Decrease in HIV Transmission ’



HIV to ART: Testing, Care, and Treatment-- Mozambique

N\

— + 7,005 Tested HIV positive (30%)
3,049 (43%) not . ﬂ 3,956 Enrolled HIV care <30 days after HIV test (57%)
enrolled in HIV care

N\

910 (23%) No CD4 test . @ 3,046 CD4 test <30 days after enrollment (77%)
drawn ‘/\

1,540 (51%) Not eligible for ART . O 1,506 Eligible for ART Initiation (49%)
Initiation

‘/\ 471 Initiated ART < 90 days

1,035 (69%) did not initiate ART . “® after CDA4 test (31%)
‘/\ 317 Adherent to ART
65 (14%) Lost to follow up after . Ill for 6 months (83%)

Micek et al. JAIDS 2009 ART



Percentage

The Continuum of HIV Care--US

1,178,350
941,950

725,302

480,395
426,590

HIV-infected HIV-diagnosed Linked to care Retained to HIV On ART Suppressed viral
care load (=200
copies/mL)

Of all with HIV infection, 850,000 individuals do not have
suppressed HIV RNA (72%) VIMWR (60), 2011



HPTN 043 — Community HIV Testing

Population
size

First time
HIV test

CBVCT
Plus SVCT

6250

37%

CBVCT SVCT CBVCT SVCT
Plus SVCT Plus SVCT

10,700 12,150 11,270 10.033

52% 5% 69% 23%

Sweat et al. Lancet 2011



CD4+ Cell Count at Initiation of HIV
Treatment

118

23440 10
145-176 29

137
185

200
150

Mugglin C, et al. CROI 2012. Truong HH, et al. CROI 2012.



Source of HIV Testing and CD4+ Cell Count

Number tested 946 10,261 8,073 272
Percent female 72% 66% 62% 50%
Mean CD4+ in 323 217 190 136

HIV+ (cells/mm3) JEELE:TK)) (87-404) (70-371) (59-266)
Missing data 23% 45% 52% 38%

WHO lll or IV 14% 38% 46% 79%
Missing data 26% 18% 23% 19%

Adapted-Wachira et al, CID 2012



CD4+ Count at Entry into Care --HOPS

2000-2001 2003-2003 2004-2005 2006-2007 2008-2009
(n=213) (n=224) (n=207) (n=145) (n=147)

500+ 200-349
350-499 m <200

Buchacz et al, AIDS Research and Treatment 2012



Factors associated with late diagnosis

* Not being MSM R:1.99
* Age >35 R: 2.14
* Not white race/ethnicity OR: 1.45

O O

Buchacz et al, AIDS Research and Treatment 2012



Factors Associated with Initiation of ART at
Higher CD4+ cell counts- San Francisco

White
MSM
Non poor

Diagnosed by private provider

Older
White
MSM

Non-poor

Truong et al. CROI 2012
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Retention in ART Programs

., ~
] \\
ek

6 mo (n = 1220, 4 cohorts)
12 mo (n=57 178, 15 cohorts)
18 mo (n =15 512, 3 cohorts)

24 mo (n =20 334, 9 cohorts)
36 mo (n =132 063, 8 cohorts)

12 18 24 30
Months

36 cohorts
226, 307 patients
All losses except transfers

Retention:

*6 months: 86.1%
*12 months: 80.2%
*24 months: 76.8%
*36 months: 72.3%

Fox and Rosen, Trop Med Int Health 2010



HIV Care/Prevention Continuum

Engage, Counsel, Retain, Counsel, Adherence and

Test Monitor, and Support Monitor, and Support Viral Suppression

ART

HIV Positive

HIV Care (PRE-ART) ART

Eligible




% HIV Prevention Trials Nerwork

Test, Link to Care Plus Treat

HPTN 065 (TLC-Plus Study)

National Institute
of Mental Health
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HPTN 065
Test Link to Care Plus Treat (TLC-Plus)
PURPOSE

To evaluate the feasibility of an enhanced
community-level HIV test, link-to-care plus
treat strategy in the U.S.

DISTRI BF@E

MMIJIVM A\

& THE EMPIRE STATE =




HPTN 065 (TLC Plus): Study Design

e Social Mobilization
* Universal offer of testing in ED/hospital admission

38 Randomized HIV Test
Sites to link HIV positives

|
M IR
|

39 Randomized ] Financial incentive plus SOC
HIV Care Sites =8 Standard of care f(SOC)

. Individual
M Prevention for randomization

Positives - Select Sites 660 patients in 2
communities

CARE plus Standard of Care
Standard of Care




Study

Principal
investigator

Funder
Country
Design

Clusters

Study arms

Interventions

Primary outcome

How measured
Estimated annual
HIV incidence

HPTN 071 (PopART)

* Richard Hayes (PI)

* Sarah Fidler, Helen Ayles
& Nulda Beyer (Co-Pls)

* NIAID, NIMH, OGAC, BMGF

Zambia & South Africa

Cluster RCT

* 24 (15 Zambia, 9in SA)

* ~55,000 per cluster

Three arm

* Home-based C&T, mobile
& clinic-based C&T

* Male circumcision

* Risk reduction counseling
& condom provision

* Immediate ART to all HIV+

HIV incidence over 2 yrs

Prospective cohort
1.17% (Zambia) , 1.49% (SA)

Iringa /JHU Study

TasP-ANRS

* David D. Celentano (Pl) * Francois Dabis &

* Jessie Mbwanbo &
Deanna Kerrigan (coPlI)

* USAID, OGAC
Tanzania

Cluster RCT

* 24 total clusters

* ~10,000 per cluster

Two arm

* HIV testing, care and

ART for CD4< 350
* Male circumcision

e Cash transfer - women

* BCC

* Key groups FSW, MSM)
HIV incidence at 2 yrs

Prospective cohort
1.0 per 100 py

Marie-Louise
Newell PIs
* ANRS
South Africa
Cluster-RCT
* 34 total clusters
* 1,250 per cluster
Two arm
* Home-based C&T
* Immediate ART
initiation for all
HIV+

HIV incidence at 2
yrs

Prospective cohort
2.5%

Botswana/HSPH
* Max Essex (PI)

* CDC, OGAC

Botswana

Paired cluster-RCT

* 30 total clusters

* 5,000 per cluster

Two arm

* Home-based C&T

* ART for CD4<350,
WHO I/Il or HIV
RNA >10,000

* Male circumcision

* PMTCT (option B)

HIV incidence 2 yrs

Prospective cohort
+1.5% (15-49 yrs)
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Balancing the
Individual and Society

Health Systems
Ethics

Equity
Resources

Risks versus Benefits Risks versus Benefits



DHHS Guidelines, 2012: When to Start

 ART recommended for all HIV-infected patients; strength of
recommendation varies according to CD4+ cell count

CD4+ Cell Count Recommendation
< 350 cells/mms3 Start ART (Al)
> 500 cells/mms Start ART (BlII)

Strength of recommendation:
A: Strong
B: Moderate
C: Optional

Quality of evidence:
I: 21 randomized controlled trials
Il: 21 well-designed nonrandomized trials or observational cohort studies with
long-term clinical outcomes
lll: Expert opinion

DHHS Guidelines for Antiretroviral Therapv in Adults and Adolescents. March 27, 2012.



HIV Disease Progression and Death by

CDA4+ cell Count

B Death, AIDS, or severe non-AIDS

B Death or AIDS Death
120

90
60

30

M‘

200-349 350-499

Rate, events per 100 person/years

100-199

Anglaret et al. CID 2011



HIV Disease Progression and Death by
CDA4+ cell Count

B Death, AIDS, or severe non-AIDS | Death or AIDS Death

T

100-199 200-349 350-499
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Anglaret et al. CID 2011



HPTN 052 Study: Key Finding

’ ‘ 1,763 sero-discordant couples (97% heterosexual) HIV
M[ infected partners: 890 men, 873 women

== 105 Clinical Events

/N

Immediate ART: Deferred ART:
40 Events 65 Events

} |

41% Reduction in Clinical Events

TB (17 versus 33 cases)
Extrapulmonary TB (3 versus 17 cases) (P =.002)

Cohen MS, et al. N Engl J Med. 2011



START Study  [PCAM

TIMING IS EVERYTHING

HIV-infected

ART-naive
CD4+ count > 500 cells/mm?3

|

Early ART Group Deferred ART Group

Initiate ART immediately Dt.efer ART until the CD4-I; count
N=2,000 declines to < 350 cells/mm?3 or AIDS
N=2,000

Endpoints: Serious AIDS Event

Non-AIDS Events or
Death

Strategic Timing of AntiRetroviral Treatment



START Study

Kazakhsian

Afghanistan

Pakistan
Il | @

Arabila
ania
dali
eate @" Sodan
&
NIgEria @thupu

DR Congo fiehye
Tanzania
Angola

Namibia
Madsyascar

Argenting

In all, 238 Clinical Research Sites in 35 countries
With 68 sites in US and Puerto Rico




START Study

68 Clinical Research Sites
in the U.S. and Puerto Rico




Clinical Trials for Prevention of Sexual
Transmission of HIV

Treatment
Behavioral
Structural

Male circumcision
STl treatment

Vaccine

Adapted Padian et al. Lancet 2011



Pre-Exposure Prophylaxis (PrEP)




Efficacy of Topical and Oral PrEP

Study

Oral FTC/TDF and Oral TDF
for HIV serodiscordant
couples (Partners PrEP

Kenya, Uganda

Oral FTC/TDF for young
heterosexuals (TDF2)
(Botswana)

Oral FTC/TDF MSM
(iPreEx)
(Americas, Thailand, SA)

1% tenofovir vaginal gel
(CAPRISA 004) (SA)

Oral FTC/TDF for women (FEM-
PrEP) (Kenya, SA, Tanzania)

]

]

]

]

]

|5

Efficacy

Effect Size
95% CI

73% (49; 85)
62% (34;78)

63% (22; 83)

44% (15; 63)

39% (6; 60)

0% (-69; 41)

0%

10 20 30 40 50 60 70 80

90

100%

Adapted, Abdool Karim 2011



Ehe New ork imes

here is no magic ;nll

Debate Rages Over HIV Drug

U.S. debates recommending drug for AIDS
prevention


http://www.aidshealth.org/archives/12048/
http://www.aidshealth.org/archives/12048/

HIV Conversions per PY (%)

Adherence and HIV Acquisition-- iPrEx

5%

4%

3%

2%

1%

0%

83/1985
4.2%

M ET=] o]o)

44/1231

3.6%

BLQ

4/766
0.5%

Above BLQ

2.4%

Overall

Birnkrant, FDA 2012



Relative risk in reduction

100%

Adherence and HIV Acquisition—

Partners PrEP Study

93.9%

-6.5%

Never measurable Sometimes measurable Always measurable

TFV Level

Overall

Birnkrant, FDA 2012



Infected Cases and Matched Controls with 210 ng/ml Tenofovir in
Plasma at Visits Defining Infection Windows

Cases = Controls

100

80

50%

40 -

% of women

Time of infection

0 -+ |
Window Start Window End Both Visits
P=0.63 P=0.12 P=0.60

Adapted Van Damme et al, CROI 2012




Pre-Exposure Prophylaxis (PrEP)

"GV HIV

Infection
Exposure Exposure




HIV Prevention Continuum
HIV Negative Individuals

Engage, Counsel, and Counsel, Intervene, Support Adherence,
Test Support Monitor and Support Monitor, Repeat HIV testing

- JO§O




Efficacious Interventions

an Antiretroviral
Microbicide, for the Prevention of HIV Ir‘lfecl ion in Women

Effectiveness an d Safety of Tenofovir Gel,

Q aaaaa isha Abdool Karim,. ef af
= Science 329, 1168 (20103;
Y A AAS | BT TS ¥ et n B0 Pnras

Effectiveness and Safety of Tenofovir Gel.
an Antiretroviral Microbicide, for the
Prevention of HIV Infection in Women

\ PIVOTAL STUDY FINDS THAT HIV MEDICATIONS ARE HIGHLY EFFECTIVE AS
PROPHYLAXIS AGAINST HIV INFECTION IN MEN AND WOMEN IN AFRICA

The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 DECEMBER 30, 2010 VOL. 363 NO. 27

Preexposure Chemoprophylaxis for HIV Prevention
in Men Who Have Sex with Men

Robert M. Grant, M.D., M.P.H., Javier R. Lama, M.D., M.P.H., Peter L. Anderson, Pharm.D., V Mc | ahan, B.S
Albert Y. Liv I D., M.P.H., Lorena Vargas "wﬁ‘j:-(l cochea, M.Sc 1""“ Casapiz [" D M.F
1a te Guanira-Carranza I[ M.P.H., Maria E. Ra | V.D., Orlando Mont H rrera, M.Sc.
r Imc F dez, M [3‘ Valdilea G , M.D., Ph.D., Susan P E‘ ichbinde I D., Su ;,-..:.l'-'] ert \
1 > Schechter. M.D. f-'- D.. Linda-Gail Bek M.B.. E 1.D.. Kenne .',1 M [‘

Preventlon of HIV 1 Infectlon with Early Antiretroviral Therapy

Myron S. Cohen, M.D., Ying Q. Chen, Ph.D., Marybeth McCauley, M.P.H., Theresa Gamble, Ph.D.,
Mina C. Hosseinipour, M.D., Nagalingeswaran Kumarasamy, M.B., B.S., James G. Hakim, M.D.,
Johnstone Kumwenda, F.R.C.P., Beatriz Grinsztejn, M.D., Jose H.S. Pilotto, M.D., Sheela V. Godbole, M.D.,



Combination Prevention
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Behavioural
change

Treatment/
antiretroviral/STI/
antiviral

Highly active

Social justice
and human
rights

Biomedical
strategies

JUDLLDAJOAUI AIUNLUILLOY)

Coates et al. Lancet 2008



Contribution by Key Populations to
the HIV Epidemic
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Conclusions-|

e Substantial achievements in the response to the HIV
epidemic

* New prevention tools offer promise for control of HIV
transmission

* Further efforts are needed to define how best to use
these interventions:
— Defining risks and benefits for individuals
— Optimizing every step of the continuum of care and prevention

— Determining efficacy of various interventions in specific
populations



Conclusions-Il

* Need for other efficacious interventions (vaccine,
structural, behavioral)

* Research design challenges ahead
— Design of studies in key hard to reach populations

— Defining the population impact of various prevention
interventions

— Assessment of impact of combination strategies for prevention
— Defining which interventions to be prioritized by various
communities and countries
* Much remains to be done:
— 6 million people need ART now for their own health

— 2.5 million new infections annually
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