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Topics to be discussed

Why do we need PReP?

What is' PReP?

Does it work? Does it work for women?
How much does it cost?

How safe is it?



U.S.: New HIV Infections Per Year

Figure 1. Estimated Mew Human Immunodeficlency Mirus (HIV) Infections, Extendead
Back-Calculation Model, 50 LIS States and the District of Columbla, 1977 -200&
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Hall JAMA 2008;300:520
Prejean PLoS One 2011;6:e17502




World Wide:
S million new cases of HIV each
year

Location # new cases % of population
North America 65,000

South America 210,000
Africa 3.5 million

http://Aww.yale.edu/yaw/index.html




* The number off women with HI'V and
AIDS has increased steadily worldwide.
By the end of 2005; according to the
World Health Organization (WIHO), 17.5
million women worldwide were infected
with HIV.

NIH/NIAID web site



African Americans

o Among racial/etnnic groeups, African Americans
face the moest severe burden of HIV inthe U.S]

o \While blacks represent approximately: 14%, of the
U.S. population; they accounted for almost hali

(46%0) of people living with HIV/ in the U.S. in
2008, as well'as an estimated 44% of new
Infections In 2009. HIV/ infections amoeng hlacks

overall have heen reughly. stakle since the early
1990s.

AIDS.gov June 6, 2012



[Hispanics/ILatinos

® llispanics/[atinos nepresent 1696 of the population [sut
accounted for an estimated 796 of people living with IV
in 2008 and 209 of new: intections in 2009, iV intections
among Hispanics/Latinos overall have been roughly stalble
since the early 19905,

® [ 20009 the rate of new HIV infections among
Hispanic/ILatinomen was two and a half times that of
wilite men and' the rate among Hispanic/ILatine women
was tour and a half times that ofi white womern.

AIDS.gov June 6, 2012 quoting Prejean et al, 2011



Estimated Rate of New HIV Infections, 2009,
by Gender and Race/Ethnicity

Black

HispanirJ‘l.utinn_ 39.9
white [ 152

Hispanic/Latina . 11.8
Whitel 2.6
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AIDS.gov June 6, 2012



HIV Prevention Strategies

Abstain, Be faithful, Condoms,
Counseling & testing

Adapted from Ramjee IAS Meeting 2006, #TUPLO02



PrEP = Pre-Exposure Prophylaxis

PrEP = an HIV uninfected at-risk
individual takes ART.

o By having ART in the bloodstream &
scnital tract, HIV may be unable to
establish infection.

o ART = HIV prevention
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TDF and FTC/TDF for PreP

Optimal PrEP candidates:
potency, safety, tolerability, and convenience

- = TDF (tenofovir)

= FTC/TDF (co-formulated emtricitabine + tenofovir)

Potential concerns:
o Used widely; preferred first-line treatment
 Drug resistance
 Toxicities: renal, bone
 Cost >$10,000/year




PrEP: Animal Model

Effect of daily and intermittent PrEP in monkeys: SHIV rectal challenge model

Daily FTC (Group 1, n=6)
Daily FTC/TDF (Group 2. n = 6)

Daily FTChenofovir (Group 3, n=6)

=== Intermittent FTC/tenofovir (Group 4, n = 6)
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Unrreated macaques (n = 18)

1] 2 4 6 8 10 12

Number of weekly rectal exposures

Garcia-Lerma, PLoS Med 2008



Completed and Current Studies of Oral PrEP

14 studies and projects, up to 16 countries

32,000+ participants




Study
(reference)

IPREX

Grant

NEJM
2010;363:2587

CDC - TDF-2
Thigpen
NEJM
2012;367:423

Partners PREP
Baeten

NEJM
2012;367:399

PrEP Studies

Study
population

2499 gay men

1200 Botswana
adults
(45% women)

4758 discordant
Kenya and
Uganda couples

Design

TDF/FTC
(Truvada) vs.
placebo

TDF/FTC
(Truvada) vs.
placebo

TDF (Viread) vs.

TDF/FTC
(Truvada) vs.
placebo

Results:
Reduction in
HIV Infection

TDF/FTC: 45%

(92% if drug
levels detected)

TDF/FTC: 63%

TDF: 67%
TDF/FTC: 75%

(86-90% if TFV
detected)




PrEP Studies

Study
(reference)

FEM-PREP
Van Damme
NEJM
2012;367:411

VOICE
Press release
9/29/11

Study
population

2120 women in
Kenya, South
Africa, Tanzania

>5000 women In
South Africa,
Uganda,
Zimbabwe

Design

TDF/FTC
(Truvada) vs.
placebo

1% TDF gel vs.
placebo; oral

Results:
Reduction in
HIV Infection

TDF/FTC: 6%

(adherence <40%)

TDF arm stopped
early due to

TDF, TDF/FTC or futility

placebo
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IPREX: Recorded Adherence and Efficacy

“FTC/TDF “*Placebo
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% of Visits 18% 33%
Efficacy 16% 68%

Grant et al, CROI 2010
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Adverse events

Adverse Event

Creatinine Elevated 25 (2%) 28 14 (1%) 15 p=0.08

Headache 56 (4%) 66 41 (3%) 55 p=0.10

Nausea 20 (2%) 22 9 (<1%) 10 p=0.04

Weight Decreased 27 (2%) 14 (1%)

1{Z Grant NEJM 2010;363:2587



Slide #19

PERCENT CHANGES FROM BASELINE
IN BMD BY RANDOMIZATION GROUP

SPINE (L1-L4) TOTAL HIP

P=0001 P=0.143  P=0.049

Placebo
L Placebo

P<0.001 P=0.002 P=0.340

Placebo 247 199 124 247 199 124
FTC/TDF 256 203 124 236 202 125

Mean, SE and P-values by linear mixed model Liu PL0oS One 2011:6:e23688




Genotypic Resistance _
1 (50%)

184V 1(13%) | 1 (50%)

TDF Resistance

FTC Resistance

Grant NEJM 2010:363:2587



IPREX If/U: Modeling PK

o Using data from a separate PK study:

o 2 doses/week: 76%0 risk reduction
o 4 doses /week: 97%0 risk reduction
o 7 doses/week: 999% risk reduction

Anderson CROI 2012 #31LB



Partners PriP

o 4758 serodiscordant couples in Kenya and Uganda
o HIV- partners 38% women, 629 men; 98% married
* 95% retention: 97% adherence

* unprotected sex 27% at baseline and' | during study.

Participants 1584 1579

HIV 18 13
infections

Protective 62% No

efficacy difference

(vs. placebo) TDF vs.
TDF/FTC

* No difference in side effects, Iab abnormalities, deaths
Baeten IAS 2011 #MOAX0106



CDC - TDFE-2

* Double blind; placebo-controlled study in Botswana
o 18-39 years old, heterosexual, sexually active
o 1200 followed over time (45% women)

TDF/FTC Placebo
N
Lost to f/u
New HIV Protective

infections efficacy
63%

* No safety differences

* No differences by sex
Thigpen IAS 2011 #WELBCO1



CDC Guidance for PrEP for :
(Interims 1/27/11)
* Before starting:

s document HIV Ab- and r/o acute infection
o CrCl >60. screen for STIs and HBY

o Rx TDE/ETC 1 po daily X 90 days

* provide risk reduction, adherence
counseling, condoms

* On treatment:
e check HIV Ab every 2-3 months
 check BUN/creat at 3 months and yearly

o risk reduction, condoms, STI assessments/rx
http://www.cdc.gov/hiv/prep/index.htm



U.S. Food and Drug Administration
(FDA) Approval of PrEP
(7/16/12)

o U.S. EDA approves Truvada for pre-
exposure prophylaxis (PrEP) in
combination with sater sex: practices to
reduce the risk of sexually acquired HIV-
infection in adults at high risk.



CDC Guicance fior PrEP o)
neteresexuals (8/9/12)

® | argeted to high-risk individuals, suchias those
with an FIV+ sex partner.

® [t is critical to take PrEP consistently.

® Discuss nisks/benefits with pregnant women of
those trying to conceive; data are incomplete
and mostly from HIV+ women.

® PrlEPis not a stand-alone solution.

® [ndividuals must be contirmed HIV- prion to
PrEP: monitor HIV status, side effiects,
adherence, and risk Ibeliaviors.




WHO Guidance for PrEP (7/20/12)
o ensure that people seecking PriiP are HIV neg

* encourage continued condom use

o check for pre-existing medical conditions (e.g.
kidney or bone disease)

* monitor for adverse events
* help people adhere to daily medication
* ensure uninterrupted supply

o test regularly for HIV infection and check fox
drug resistance if' infection is found

o sather cost-benefit information



Willingness to Take PrEP:
Recruited HIV- MSM (8-11/11)

Miami Washinoton, D.C.

n=280 n=323
Median age 29 32
Black 185 28%
White 10% 499
Hispanic 71% 13%
Other 1% 10%
Had heard of PrEP 15% 30%
Knew anyone on PrEP 3% 3%
Had taken PrEP 0% 0%
Willing to use PriiP 486 61%

Metsch IAS 2012 #TuPDC0301



Attitudes About PrEP: South Carolina

HIV clinic at the University of South Carolina

89 MISM and! heterosexual HIV- partners in the relationship
>6 months

Avernage age 42; 569 men; 70% ) black, 74% heterosexual; 58%
had monthly income ot = $1500

580% reported always (100%) using condoms during
intercounse after learning their HIV+ partner’s status.

949 were willing touse PrEP; it available.

26 suggested that they would lbe more likely to have
unprotected sex with HIV+ partners with PrEP:

27% suggested that it would be difficult to take daily PrEP
and alse consistently use condoms.

Tripathi IAS 2012 # TuPDC0302




PrEP Acceptability: South Africa m

8 focus groups with 52 adults Desmond Tutw HIV Centre

nnnnnnnnnnnn

® Acceptability: potential for non-consensual use

® Barriers: PrEP seen as treatment, fear of stigma, risk compensation

® Intermittent PrEP favoured for lower time burden and side effects

® Concerns around intermittent PrEP complexity

SEXUAL EXPOSURE SEXUAL FORECASTING
* Median 2 sex days in prior e 519% forecasted last sex act
week (men 75% vs. women 32%)

0% reported daily sex as
average

Rgootohrgaotirgsex
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e 77% forecasted some, and
51% all sex events In previous
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Criteria: DAIDS Working Group

Safe

Penetrates target tissues

Protects against HIV infection in tissues
ILong-lasting activity for convenient dosing

Unique resistance profile or high barricr to
resistance

No significant drug-drug interactions
Possibly, not a part of current rx regimens

Affordable, easy to use and implement
DAIDS Working Group Report 4/09



Antiretroviral Drugs: 2013

nucleoside/tide RTIs (NRTIs) protease inhibitors (PIs)

o zidovudine (ZDV., AZT) o saquinavir (SQYV)

o didanosine (ddl) * ritonavir (RTYV)

o stavudine (d47T) e indinavir (IDV)

e Jamivudine (3TC) e nelfinavir (NEYV)

e abacavir (ABC) o Jopimavir/r (LPV/r)

o emtricitabine (FTC) e atazanavir (ATYV)

e tenofovir (TDF) o fosamprenavir (FPYV)
NNRTIs o tipranavir (TPV)

* nevirapine (NVP) * darunavir (DRV)

o delavirdine (DLYV) entry inhibitors (EIs)

e clavirenz (HEYV) o enfuvirtide (‘T-20, fusion imh)
o ctravirine (ETR) * maraviroc (MVC, CCRS inh)
o rilpivirine (RPYV) integrase inhibitoxs (I1s)

o raltegravir (RAL)
o elvitegravir (EVG)



Antiretroviral Drugs: 2013
nucleoside/tide RTIs entry inhibitors (EIs)

(NRTlIs) s maraviroc (MVC, CCR5
o Jamivudine (3TC) imhibitor)
o emtricitabine (FTC) integrase inhibitors (I1s)

* tenotfovir (1’ DK) * raltegravir (RAL)



Maraviroc for PrEP: Advantages
Hntry inhibitor
MV safety profile XS years Gulick IAS 2012

MV € achieves high tissue levels
o 3X higher in vaginal secretions Dumond JAIDS 2009
e 8-26X higher in rectal tissue Brown JID 2011

MV prevented HIV infections in animal
model Neff PLoS One 2010

MV C drug resistance Is' uncommon

MV once-daily dosing possible
Rosario Brit J Clin Pharm 2008

MV used uncommonly fox HIV treatment



MVC for PrEP: Disadvantages

o [Limited safety data in HIV-uninfected
individuals

* Increased pathogenicity of some viral
infections (e.g., West Nile virus)

o Other theoretical satety risks
* Not labeled for once-daily dosing

o Some potential for drug-drug
interactions

e Not active against X4 virus



HPTN 069: NEXT-PrEP

Design: Phase 11, 4-arm, multisite, study
Study population (N=600)

* At-risk HIV-negative gay men

o At-risk HIV-negative women
Study Treatment:

* MV monotherapy

s MVC + KFTC

s MVC + TDFE

* TDFE + FTC (control)

Duration: 48 weeks

Primary endpoint: Grade >3 toxicitiess time to study
treatment discontinuation



Newer PrEP Agents

rilpivirine-
LA
S/GSK

1265744
(°744)

ibalizumab

mechanism | dosing route | dosing

NNRTI Injectable,
SC

Integrase Injectable,
Inhibitor SC

CD4 Injectable,
attachment  SC
Inhibitor

frequency

once
monthly

once
monthly
(or less)

once every
1-4 weeks

PrEP stage
Phase 1 pilot

Phase 1 pilot

Phase 1 pilot




PrEP: Cost-effectiveness in MSM

Assumptions: 20 years of use, PriiP is 4495 effective and! costs
$10083/year including monitoring

high-risk MSM
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Juusola Ann Intern Med 2012;156:541-550




Cost of Prevention vs
Treatment
* Truvada (in zip code 10011)

e $1,321.04/month (with coupon at Kmart)=
o $15,852.48/yx: + labs test costs

¢ $2.048.58/month with coupon at Duane
Reade=

* $24.582.96/year + lab test costs



PrEP: Pros and Cons

PROS
Proyven eificacy

HDA approved

Can be highly
eifective

Generally well-
tolerated

Drug resistance not
seen

No risk
compensation

CONS
Short-term data

Daily adherence
required

Side effects

Drug resistance in
acute infection

Risk compensation
could'lead to || condoms

Cost
ILogistics



Cornell HIV Clinical Trials
Unit (CCTU)

Division of Infectious Diseases

Weill Medical College of
Cornelll University

AIDS Clinical Trials Group
(ACTG)

DiViSion Of AIDS, NIAID, NIH AIDS CLINICAL TRIALS GROUP
The patient volunteers!
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