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THE GLOBAL EPIDEMIC: 4/18/09

2 MILLION PLHIV ARE NOW
ON HAART, AN INCREASE OF 700,000 IN
THE PAST YEAR

STILL ONLY ABOUT Y2 OF THE
NEED IN RESOURCE-CONSTRAINED

ENVIRONMENTS; 11% PMTCT ACHIEVED

6 TIMES AS MANY PEOPLE
BECAME INFECTED LAST YEAR AS
INITIATED TREATMENT

 TREATMENT LAGGING PREVENTION
NEEDS (NY Times)




GENERAL CHALLENGES

Large Trials are expensive and no one
wants to “guess wrong.”

HIV transmission is not efficient, except for
acute/late stage infection, or active STDs

Ethical need to provide risk reduction

counseling and triage to clinical care (e.qg.
STD rx), which will have some impact on
decreasing HIV incidence

Riskiest of the risky may avoid trials

Stable Discordant couples: ? About
transmission (Wawer)




Effect of an intervention may altered by
stage of the epidemic and local STD
epidemiology (cohen and Pilcher, JID, 2005)
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OTHER CHALLENGES

 Epidemic is a moving target, but funds for
ongoing surveillance between trials Is
limited

* Funders want sites that can start recruiting

yesterday, but may not want to support
Infrastructure between trials

 Everyone wants to work with the best
performing sites, which may not always
optimize efficiency, because of risk of site
overcommitment




YET MORE CHALLENGES....

e Lack of surrogate markers for safety and
efficacy endpoints for most of the
prevention modalities under study,
especially vaccines and microbicides.

Limited willingness of some funders to

support the collection of biological and
behavioral data that can inform the
conduct of the next group of trials.

Efficacy does not equal effectiveness, I.e.
long term adherence and behavioral
disinhibition data always needed.




Estimating HIV incidence from prevalence using
laboratory methods: Natural Course of HIV Infection

Infection seroconversion

HIV Antibodies

Time since infection




Selecting study sites & populations
for microbicide trials based on
stage of HIV epidemic

Prevalence (%0) of HIV

Source: Abdool Karim SS & Abdool Karim Q (eds). HIV/AIDS in South Africa
Uganda curve fitted to UNAIDS data on www.unaids.org (Epi fact sheets)




CHASING INCIDENCE

The more costly and time consuming methods of
estimating incidence are most reliable

Mathematical models are cheapest and can
provide useful insights, but are limited

Cheapest lab methods have variable accuracy

Newer assays may help:

Cohort data and incidence rates from previous
trials are useful — however, need to consider
changing epidemics

Different methods not mutually exclusive —
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MICROBICIDE STUDY LESSONS

INCIDENCE MAY BE LESS THAN ANTICIPATED
LEADING TO EARLY STUDY CLOSURE

-HAWTHORNE EFFECT/VCT
-IMPRECISION OF MEASUREMENTS

PREGNANCY WILL CONTINUE TO BE A MAJOR

SSUE, AND ESTIMATES WILL NEED TO
NCORPORATE TIME OFF PRODUCT

ADHERENCE ASSESSMENT ESSENTIAL, THINK
ABOUT NOVEL DESIGNS

RETENTION, RETENTION, RETENTION

NEED FOR BETTER MARKERS TO ANTICIPATE
RESULTS




LORI HEISE: RETHINK WHO TO ENROLL

 Enrolling sex workers Is a false economy

Highly vulnerable, raises ethical concerns
Politically charged — specter of exploitation

Not the user group of interest
Can use condoms successfully with clients
Often have high loss to follow -up

« Consider women at high risk in general
population

— Postnatal populations




* Increased Irritation with frequent use?

o Upregulation of Inflammatory
cytokines?

 Downregulation of defensins, SLPI,

other host defenses?
e Osmolarity? (Fuchs, 2007)

e Inadequate inhibition of some viral
Isolates: role of cytotropism?  (Shattock)

Need for surrogate markers




HPTN 035 & EXTRA SPECIMENS

 What’s involved in adding a genital sample?
participants with an average of 2 years f/u
— Quarterly visits extra specimens
— If added at monthly visits: specimens
« Bottom line for additional quarterly specimens:

extra pelvic exams
— 55 extra min. per specimen for staff = hrs.

— $5 US per sample for lab supplies for collection
and storage= for quarterly samples or
for monthly sampling

(Hillier, 2006)




Fertility Rates: WHO




Positive Predictive Values of 3 Methods for
Diagnosing Pregnancy

Population  Test Type Used to Diagnose Pregnancy

Protocol 1 Protocol 2 Protocol 3
Monthly hCG* Monthly/Weekly + Missed menses++

Women

attempting

pregnancy in 86-100%
the literature

HPTN 055 83% 91%

*Monthly hCG (based upon calendar day — irrespective o f
menstrual cycle)

+Monthly hCG with confirmatory follow-up in 1 week if initial
test is positive

++ hCG 1 week after missed menses only




Approaches to Dealing with
Pregnancy in Microbicide Studies

Enroll subjects from family planning or postnatal
clinics.

Provide contraceptive services within clinical
trial sites

Allow pregnant women to stay in trial (off
product) since many HCG test positives
participants do not proceed to clinical

oregnancy

Power studies to account for time off
microbicide product due to pregnancy

Consider developing mechanisms to include
pregnant women in microbicide studies




A COMMUNITY VIEW OF PREGANCY

All trials should provide access to safe and
effective contraception

— The right thing to do
— The smart thing to do
Seriously consider keeping pregnant women on

product

— Planned, carefully monitored exposure of
pregnant women to product in trial is better
than “natural experiment” when product is
rolled out







FHI: WEST AFRICAN WOMEN'S TRIAL

936 women in Cameroon, Nigeria and Ghana
Daily dose 300 mg oral tenofovir

No safety concerns raised

HIV: 2 in TDF vs 6 In Placebo

Not statistically sig. (p=0.24), but
No TDF resistance in newly infected pts.
Community engaged, ethical challenges met

Conclusion: further efficacy studies
warranted

Peterson et al, IAS 2007










An orally delivered CCRS5 inhibitor
Provided partial protection of macaques
from SHIV-162P3 vaginal transmission

Condition Infected p-value
Controls (no inhibitor, including historic controls ) 16/18

CMPD 167 for 4 days prior to challenge 3/4 0.47
CMPD 167 for 10 days post challenge (inc. day 0) 4/9 0.023
CMPD 167 for 4 days prior + 10 days post challenge 6/11 0.051

(CMPD 167 +/- 4 days prior + 10 days post challenge 10/20 0.012)

Courtesy of John Moore




Fusion/Entry inhibitors in Clinical Development:

Need to rationalize testing schema
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PRO 542 SCH-C, SCH-D T-20 (Enfuvirtide)
BMS-806 | AMD3100, AMDO70 T-1249
TNX-355 JPRO-140, UK-427,857

Moore JP, Doms RW. 2003. Proc Natl Acad Sci 100, 10598- 10562.




PMPA ng/mL

Oral vs. Topical PrEP? (HPTN 050)
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Dos AUC AUC
e (ng*hr/ per 100 | Relativ
Route | (mg) mL) mg eF
270 6,073 22.5
135 2,937 21.8
Oral 100%
68 1,613 23.9
34 717 21.2
Vagina
I 40 53 1.3 6%
LEGEND
270 mg PMPA QD PO
135 mg PMPA QD PO

68 mg PMPA QD PO
34 mg PMPA QD PO

[Barditch-Crovo AAC 2001]

—_—

40 mg PMPA BID vaginal

[HPTN 050: N=6; Subj. w/ 3+

points]




RISK BEHAVIOR IS NOT UNIFORM

Calendar -based
retrospective history on
newly infected MSM

“Susceptible ” period
from 3 months before last
negative to first HIV
positive test

Each row represents a
newly infected MSM

Each dot represents a
report of at least one
unprotected anal or oral
sex contact with HIV
positive or unknown
partner

S Buchbinder 2005




NEW ART FOR PREVENTION STUDIES:

DRUGS, FREQUENCY, & ROUTE

TDF Vaginal Gel dose just before and just
after intercourse

Oral chemoprophylaxis 1 dose before and one
dose after sex vs. daily use vs. placebo

Oral vs. topical chemoprophylaxis; design
challenges

Important to have sufficient studies to understand
dosing regimens/trade offs using combinations (e.g.
cost, AEs, efficacy, adherence)




PrEP Use QOutside of Trials

Reports of use In clubs, bath-houses, circuit parties,
few physicians prescribing?
— Los Angeles Times (Dan Costello)

* “AIDS Pill as Party Drug” (December 2005)

— New York Times (Jon Cohen)
* “Protect or disinhibit” (January 2005)

— Out Magazine (Catherine Guthrie)
« “A Party Drug that Prevents Infection” (April 2006)

CDC Pride Surveys raised the spectre of wide use

SFDPH survey suggested it was uncommon
(Liu, IAS, 2007)

Fenway OAR/NIMH: interesting anecdotes
Work in progress, needs to be tracked




HOW HAAR

COULD ALTER HIV

TRANSMISSION: NEED TO MONITOR
PARTNERS AND ART ROLL OUT

PVL

GENITAL TRACT
HIV

SURVIVAL
PLHIV

DURATION OF
INFECTIOUSNESS

TRANSMISSION

TRANSMISSION |

e RELEVANT ISSUES: ACCESS, ADHERENCE,
PREVENTION, STI RX.




MSM IN PREVENTION TRIALS

Mumbal STD
clinic: HIV prevalence in MSM 21%.
25% were married to women, and were more
likely to not use condoms with female and
male partners (Kumta, IAS, 2006).

MSM may be more
adherent, because of more lubricated sex;
women and men will use vaginal
microbicides for anal sex

MSM In the developed world will have
more access to off-label ART,; need answers
about net prevention benefit to avoid public
health problems.




OTHER PREVENTION APPROACHES
(Vermund)

Female condoms Never tested in trial

Control of non-bacterial STDs no trial ever
done for vaginosis/vaginitis

Control of co-infections (e.g., TB, malaria,
helminthes, etc.) to downmodulate HIV and

reduce viral load

Penile hygiene, as a circumcision-like
Intervention

Stimulant therapy (cocaine, methamphetamine) to
reduce HIV

Novel opiate agonists for risk reduction, such as
puprenorphine/naloxone

Positive prevention for risk reduction in HIV+
persons in developing world




THE PHASE IV LANDSCAPE

COMBINATION HIV PREVENTION
FACTORIAL DESIGNS?

THE NEW CONTROL CONDITION?
INTEGRATE BEHAVIORAL RESEARCH

BEHAVIORAL DISINH

IBITION

LONG TERM TOXICITIES

TRADE-OFFS IF APP

ROACH NOT

CONTRACEPTIVE OR EFFECTIVE VS. ALL STI

(WARREN)

TRAINING CLINICIANS AND COUNSELORS
EDUCATING OFFICIALS AND THE COMMUNITY

COORDINATION WIT

H FUNDERS (E.G. PEPFAR)




TRIAL SITES ARE PART OF
COMMUNITIES

« SITES TAKE TIME TO GET UP AND
RUNNING

« PARTICIPANTS MAY BE FROM SOCIALLY

STIGMATIZED &/OR VULNERABLE
COMMUNITIES

« TRUST BUILDING WITH THE COMMUNITY,
CULTIVATING LOCAL LEADERSHIP, CAB'S,
IMPAIRED WHEN SUPPORT STOPS
UNEXPECTEDLY




THE WAY FORWARD

 New ways of thinking needed to assess: the
ultimate effect of each new successful
Intervention, the impact on ongoing studies,
opportunities for combination prevention
modalities to be more effective, behavioral

disinhbition, adherence

Infrastructure support is need to sustain a
network of coordinated prevention research
centers across the globe

Need for increased cross-government, and
private-public partnerships




Estimated

Earliest Results 1- 3- 1-2Q  3-4Q

4Q06 1Q07 2Q07 3Q07 4Q07 2Q08 4Q08 2009 2009 2010 2011+
C1
(1A)* C3

c2
(1A)*

Circumcision

Female Initiated
Barrier Methods

Microbicides

Treatment of
HSV-2 H2

Index Partner
Treatment

Vaccines

Prevention trial notes available on  www.hivforum.or
See also http://www.avac.org/timeline-website/




