Global Challenges: HIV

 Epidemiology
e Prevention

e Treatment




A global view of HIV infection
33 million people [30-36 million] living with HIV, 2007
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Global summary of the AIDS epidemic, December

Number of people living
with HIV in 2007

2007

Total

Adults
Women
Children under 15 years

33 million [30 — 36 million]

30.8 million [28.2 — 34.0 million]
15.5 million [14.2 — 16.9 million]
2.0 million [1.9 — 2.3 million]

People newly infected
with HIV in 2007

Total
Adults
Children under 15 years

2.7 million [2.2 — 3.2 million]
2.3 million [1.9 — 2.8 million]
370 000 [330 000 — 410 000]

Total 2.0 million [1.8 — 2.3 million]

Adults 1.8 million [1.6 — 2.1 million]
AIDS deaths Children under 15 years 270 000 [250 000 — 290 000]
in 2007

July 2008
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Global estimates for adults and children, 2007

* People living with HIV __________ 33 million [30 — 36 million]
* New HIV infections in 2007 _____ 2.7 million [2.2 — 3.2 million]
®* Deaths due to AIDS in 2007 ____. 2.0 million [1.8 — 2.3 million]

July
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Estimated adult (15-49 years) HIV prevalence rate (%)

glonally: and in Sub-Sanaran Africa, 1990—2001
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Over 7400 new HIV infections a day in 2007

* More than 96% are in low and middle income
countries

®* About 1000 are in children under 15 years of age

* About 6300 are in adults aged 15 years and older

of whom:
— almost 50% are among women

— about 45% are among young people (15-24)

July



Estimated number of people newly infected with

HIV globally, 1990-2007
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Life expectancy at birth, selected regions,

1950-1955 to 2005-2010
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Interventions to Control HIV

T Counseling and Testing for
HIV

! exposing others ! exposure
! infectiousness I susceptibility

Slide courtesy of T. Coates




Top 5+ Prevention Interventions

 HIV prevention is possible and requires radical, not
subtle, behavioral change (#1)

Political support and institutional participation
Planning, surveillance, and laboratory support

Need behavioral options—delay intercourse, reduce partner
number, use condoms, reduce needle and syringe sharing

Access to VCT, male circumcision, PMTCT, treatment
Mobilization and community buy-in

Inspirational leaders and community-grown strategies
Support for persons with HIV

Access to technological advances as they are proven
efficacious

Slide courtesy of T. Coates




Top Prevention Interventions

e Testing for HIV

— Entry point; potential to destigmatize HIV; addresses
Issues of community support and capacity

e Testing for HIV: delivery advances (#2)
Rapid testing
Routine in medical care
Couples
Institutions
Home-delivered

— Community-delivered

Slide courtesy of T. Coates




Success Stories: 076, 012

iy The
%) NewEngnd | | THE LANCET
Journal ot Medicine P
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YOLUME 331 Hovember 3, 1544 NUMBER 18

Intrapartum and Neonatal
Single-Dose Nevirapine
Compared with Zidovudine
for Prevention of Mother-to-
Child Transmission of HIV-1
in Kampala, Uganda: HIVNET

012 Randomised Trial

Laura A. Guay et al.

Reduction of Maternal-Infant
Transmission of Human
Immunodeficiency Virus Type
1 with Zidovudine Treatment.
Pediatric AIDS Clinical Trials

Group Protocol 076 Study
Group

Edward M. Conner, et al.




e Prevention of mother-to-child transmission
(#3)

— Enormous public health success in resource-rich
countries

— Most infections to infants can be prevented when the
mother’'s HIV disease is treated adequately

— Goal should be to prevent infection and also to
ensure the longevity of the mother

— Opportunities for reaching women, addressing family
planning and reproductive health

Slide courtesy of T. Coates




Published Ahead of Print on August 13, 2008, as 10.2105/AJPH.2007.114421
The latest version is at hltP :ﬂES‘EHﬁﬂiPﬁNﬁ'Hﬂﬂmiqu 05/AJPH.2007.114421

Preventing Mother-to-Child Transmission of HIV in
Resource-Limited Settings: The Elizabeth Glaser
Pediatric AIDS Foundation Experience

| Allison Spensley, MPH, MSW, Tabitha Sripipat
and Catherine Wilfert, MD, for The Elizabeth G

M=2641298
n=2452471 n=1830770
n=2030034

n=100363

e
s
>
(-
[=]
a
[ ]
=
@
f=)
a
c

-

Eligible Received Tested for Received HIV Received Received
Women Counseling HIV {Women) HIV RBesults Positive Any ARV Ay ARV
(Waomen) [Women) (Women) [Wormen) [Infants)

Indicatars

Note. Data shown (left to right) are as follows: women eligible for PMTCT sendces in antenatal care (ANC) and in labor and
delivery ward; women recewing counseling; women tested for HIV, women receiving their test results; women who were HIV
positive; women receiving antiretroviral (ARV) prophylaxis, infants receiving ARV prophylaxs.

FIGURE 1—Selected indicators showing cumulative results of the Elizabeth Glaser Pediatric

AIDS Foundation's program for the prevention of mother-to-child transmission (PMTCT) of
HIV, through June 30, 2006.




Number and percentage of HIV-positive pregnant women
receiving antiretroviral prophylaxis, 2004-2007
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Progress in PMTCT

Figure 2. Percentage of HIV-infected pregnant women who received
antiretrovirals fer PMTCT, 20042007

3'd Stocktaking Report Unite against AIDS 12/08



Progress in PMTCT

Figure 2. Percentage of HIV-infected pregnant women who received
antiretrovirals fer PMTCT, 20042007

2007: 60 low and middle
Income countries
PMTCT:
49% SD NVP
26% 2 drug
8% triple drug

3'd Stocktaking Report Unite against AIDS 12/08



Proportions of mothers with NVP resistance

after SD NVP (standard assay)
Zimbabwe HPTN 023 C 2w — 75%

Malawi NVAZ C 8w [ 699%
S. Africa SAINT (2 doses NVP) C 6w __ 67%
S. Africa TOPS C 2-6w __ 57%
Botswana MASHI C 4w __ 45%

S. Africa NVP-R C 7w IS 399%

Ivory Coast Ditrame CRF,A 4w [N 33%

sdNVP alone
Uganda HIVNET 012 A,D 6w [ 25%
il ZDV + sdNVP

. o)
Thai PHPT2 E,B 2w [N 18% >2 ARV +sdNVP

US/France PACTG316 B 6w [ 15% ZDV + sdNVP + TDF/FTC

Zambia, today's Lancet C 6w I 14% sdNVP + 7 d ZDV/3TC

S. Africa TOPS C 2-6w 9%

0% 25% 50% 75%

Proportion with resistant virus




Study Design

 Women in two concurrent Trials were randomized to
one of two ART regimens:
— NVP + tenofovir/emtricitabine (TDF/FTC) OR
— Lopinavir/ritonavir (LPV/r) + (TDF/FTC)

Trial 1: 240 women with Trial 2:500 women with NO
prior SD NVP prior SD NVP

/N /N

LPVI/r + NVP + LPV/r + NVP +
TDF/FTC TDF/FTC TDF/FTC TDF/FTC
n=120 n=120 n=250




Slide 22

Jc2 could make this slide build so one study desing
Judith Currier, 2/3/2009

JC3 could make this build so one Trial 1 and trial 2 come up one at a time with mouse click.
Judith Currier, 2/3/2009



Study Participants

e HIV-1-infected women
e CD4 < 200 cells/mm?3 in past 90 days
* No prior ART
Trial 1: prior SD NVP for preventing MTCT
 Patient recall of SD NVP Ingestion
e Last SD NVP at least 6 months previously
Up to 10 weeks of prior zidovudine allowed
Estimated creatinine clearance > 60 mL/min
Not pregnant or breastfeeding




KM Plot of Time to
(Virologic Failure or Death)
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LPV/RTV

75 100
Week
No. of Subjects Event Censored

LPV/IRTV 120 8% (10) 92% (110)
NVP 121 26% (31) 74% (90)

Lockman, CROI 2009




PMTCT Challenges

* Interventions not being accessed by large
numbers of women in resource limited

settings

e Intervention strategies evolving:

— Single dose NVP- simple, safe, but associated
with maternal resistance

— More complex regimens with short course
therapy strategies

— Maternal HAART
— Should pregnancy be an indication to treat?




PMTCT: Is the current approach on
target?

e Progress

— HIV testing in preghancy with use of ART to
reduce transmission

— Interventions to reduce breast feeding
transmission (maternal vs infant prophylaxis)

» Pitfalls

— Women who test negative in pregnancy are not
routinely re-tested

— Botswana study- half of infected infants were
born to women who tested negative in
Creek, CCROI 2009




Adult Male Circumcision Significantly
Reduces Risk of Acquiring HIV

THE LANCET

e Reduction in relative
Voluwme 369 Isssue 9562 24 Febroary 2007 ris k of H IV infecti on

Male Circumcision for HIV | associated with male

g . circumcision
Prewi?it;::‘ In Ig::;_ '::e“ N | (intent-to-treat analysis):
, ]

Randomised Controlled Trial | Kenya(n=2,784): 53%
bt dhadil Uganda (n=4,996): 51%

Male Circumcision for HIV
Prevention in Men in Rakai,
Uganda: a Randomised Trial

RH Gray et al.




« Male circumcision (#4)

— Benefits are for reducing risk (for men) clear from
observational studies and clinical trials;
Demonstration projects underway to demonstrate
population impact

— Cultural barriers, in many places, are not what some
predicted

— Major issue involves whether or not to include HIV
testing and potential dangers from circumcising HIV+
men

— Reaches men, opportunities for messaging and
counseling, requires VCT and community outreach

Slide courtesy of T. Coates




 Treatment for HIV (# 5)

— EXperience in resource-rich countries demonstrates
the degree to which virus can be suppressed and
mortality decreased

— Ecological experience in British Columbia and San
Francisco pointing to low incidence in the presence
of increasing risk behaviors

— Has potential to destigmatize HIV, normalize HIV
testing, and prevent transmission; build health
systems and new delivery models

— Can address family planning

— Need adequate diagnostics and earlier treatment

Slide courtesy of T. Coates




Impact of small reductions in plasma HIV RNA levels
on the risk of heterosexual transmission and

disease progression

Kayvon Modjarrad®, Eric Chamot” and Sten H. Vermund®

Risk ratio per logp & HIV RNA
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The Next Ten Years: A Role for Pre-Exposure
Chemoprophylaxis of HIV Infection?

Volume 194
Volume 286 No. 7 e

J A M A August 16, 2006 October 1, 2006 The Journal Of

b LI AL Infectious
Diseases

Preexposure
Prophylaxis for HIV:
Unproven Promise and
Potential Pitfalls

Chemoprphylaxis of |
HIV Infection: Moving
Forward with Caution‘

AY Liu, RM Grant & SP Buchbinder

RM Grant & MA Wainberg |




 Pre-Exposure Prophylaxis ( # 6)

— Animal studies and experience with PMTCT point
strongly to the potential success of this strategy

— Financing and implementation issues are paramount
but should be addressed now so that we are ready to
Implement when clinical trials are completed

— Issue is how to get it to the people most in need of
prevention services




Progress in Microbicides: PRO-2000
gel

Microbicides have potential to offer female controlled HIV
prevention

PRO-2000 prevents entry of HIV into cells in vitro
BufferGel- lowers vaginal ph

Efficacy in preventing HIV examined in randomized trial of
3,099 women

Rate of HIV reduced by 30% in PRO-2000 group
BufferGel had no effect

Results not statistically significant; larger study of 10,000
women ongoing

First potentially beneficial result of a microbicide trial to date.

16th CROI, Montreal, Feb 2009




How Can We Make HIV
Prevention Interventions Work?

HIV prevention has been approached
unsystematically and has not been
afforded the same sense of urgency as
treatment.

Sound management principles based on
the use of information and evidence need
to be applied to HIV-prevention efforts.

Slide courtesy of T. Coates




Combination Prevention

Behavioural -~ == Treatment/
change antiretroviral /ST
antiviral

Highly active
HIV prevention
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Bicmedical Sodial justice
strategies and human
™ rights

Leadk rship and scaling up of
treatment/preventonefforts

Figure 1: Highly active HIV prevention
This termwas coined by Prof K Holmes, University of Washington School of
Medicine, Seattle, WA, U5SA 7 5Tl=sexually transmitted infactions.




Global Access Programs

e UNAIDS Global Fund for HIV, TB and
Malaria

 U.S. President’s Emergency Plan For AIDS
Relief (PEPFAR)

e National Plans — Ministries of Health
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Number of people receiving antiretroviral drugs

In low- and middle-income countries, 2002—-2007
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Figure 5.2 Source: Data provided by UNAIDS & WHO, 2008.
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Comparison of 2005 and 2007 percentage coverage of

antiretroviral therapy for people with advanced HIV and
percentage coverage
of antiretroviral drugs for HIV positive pregnant women by

Figure 7.2
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Global HIV Summary

Huge Challenge

Solutions require well trained individuals,
leadership and multidisciplinary approach

Integration of prevention and treatment
needed

Progress Is slow, but possible
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