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Why is HIV Prevention 
?Important?

Globally
P ti il bl t 1 i 5 l h d• Prevention programs are available to 1 in 5 people who need 
them

• For every person put on antiretroviral therapy, 2 to 3 people 
l i f t d ith HIV l b llare newly infected with HIV globally

Country Context
• Every day in South Africa, 1,500 people 

become infected with HIV—around one 
person every minute

• Every 9 ½ minutes someone in the U.S. is 
infected 

DFID (2009); CDC (2009); Fauci & Folkers, (2009)



Presentation OverviewPresentation Overview
Overview of selected topics in HIV 
prevention clinical research

STIs
M l Ci i iMale Circumcision
Vaccines
PREPPREP
ART

Mi bi id h t i l d tMicrobicide research trials update



K. Mayer



Where are we in STI, MaleWhere are we in STI, Male 
Circumcision, and HIV 

Vaccine Research?



STIs: Community-Level  y
Intervention Trials

• Mwanza Trial:  Improved STI case management for 
symptomatic STIs versus routine care; evolving HIV 
epidemic (n=12 000) 38% reduction in HIVepidemic (n=12,000)        38% reduction in HIV

• Rakai Trial:  Intensive STI control with mass antibiotics 
versus MVI asymptomatic STIs q 10 mo x 3; HIVversus MVI asymptomatic STIs q 10 mo x 3; HIV 
epidemic stable  (n=14,000)

• Masaka Trial:  Information/education (I/E) alone versus 
I/E + STI interventions versus routine services; HIV 
epidemic stable (n=20,000)

Grosskurth (1995); Wawer (1999); and Kamali (2003)



STIs: “Partners in Prevention”
HSV 2 Suppression to prevent HIVHSV-2 Suppression to prevent HIV

3408 Randomized HIV Sero-discordent Couples
One partner was both HIV+ and HSV2+One partner was both HIV+ and HSV2+ 

Treatment Group
- Daily Acyclovir Therapy 

Placebo Group
- Daily Placebo Therapyy y py y py

Results
•daily acyclovir therapy did not reduce the risk ofdaily acyclovir therapy did not reduce the risk of 
transmission of HIV-1
•reduction in plasma HIV-1 RNA of 0.25 log10 copies/ml
73% reduction in genital ulcers due to HSV 2•73% reduction in genital ulcers due to HSV-2 

Celum, et al. NEJM (2010)



Adult Male Circumcision Trials
3 RCTs on HIV acquisition by men: 11,054 HIV-

negative uncircumcised men enrollednegative, uncircumcised men enrolled
• ANRS 1265 (S. Africa): 18-24y men (n= 3,274)

Rakai Uganda: 15 49 y (n 4 996)• Rakai, Uganda: 15-49 y (n=4,996)

• Kisumu, Kenya: 18-24 y (n=2,784)

The above trials found a 51-60% lower incidence of HIV 
infection among circumcised vs uncircumcised meninfection among circumcised vs. uncircumcised men



Adult Male Circumcision Trials

1 RCT on HIV transmission from men to 
women

• Circumcision of HIV-positive men did not reduce 
HIV transmission to their HIV-negative female 
sexual partners  (n=922)

Wawer, et al. The Lancet (2009)



HIV Vaccine Trials

• Overview:
• STEP Study: Phase IIb trial of V520 vaccine that led to 

an overall increase in HIV infection risk in vaccine vs 
placebo recipients [HR 1 6 to 2 0] (n=3 000)placebo recipients [HR 1.6 to 2.0] (n=3,000)

• Thailand Vaccine Trial: Largest HIV vaccine efficacy 
trial 31% reduction in HIV to placebotrial         31% reduction in HIV to placebo 
group(n=>16,000); modest, statistically significant 
finding could have been due to chance

Buchbinder et al. Lancet (2007); Rerks-Ngarm et al. NEJM (2009) 



PREP with ART



PrEP Clinical Trials: 2010
Study Name
Location

Funder Population Intervention Findings

CDC 4940 CDC 1,200 Het. Daily Oral TDF, AmendedCDC 4940
Botswana

CDC 1,200 Het. 
Men & Women

Daily Oral TDF, 
TDF/FTC

Amended
Research 
Question 
Results 2011

CDC 4323
USA

CDC 400 MSM Daily Oral TDF Safe & 
Acceptable

CDC 4370
Th il d

CDC 2400 IDU Daily Oral TDF 2012
Thailand
CAPRISA 004
South Africa

USAID 900 Women Pre/Post Coital
1% TFV Gel

Incidence
Reduced by 
39%39%

IPREX
Peru, Ecuador,
Brazil USA

NIH,
BMGF

3,000 MS Daily Oral 
TDF/FTC

Results 
December 2010

Brazil, USA, 
Thailand, South 
Africa



PrEP Clinical Trials: Beyond 2010
Study Name
Location

Funder Population Intervention Status

Partners Prep
Kenay, Uganda

BMGF 3,900 Het. 
Discord.
Couples

Daily Oral TDF 2012

Fem Prep
Kenya, Malawi,
South Africa

USAID, 
BMGF

3,900 
Women

Daily Oral TDF 2012

South Africa, 
Tanzania, 
Zambia

CDC 4370
South Africa, 
Uganda, Zambia, 

MTN/NIH 5,000 
Women

Daily Oral 
TDF, TDF/FTC, 
and Tenofovir

Enrolling 

Results g , ,
Zimbabwe Gel 2012



Partners Study: HIV transmission 
and ART initiationand ART initiation

• Overview
– Assess effect of ART use by HIV-infected patients on risk of 

transmission to their uninfected partnerstransmission to their uninfected partners
– 3,381 couples from an RCT were eligible for analysis
– Primary Outcome: genetically-linked HIV transmissiony g y

• Results
– 349 participants initiated ART during the study 
– Transmission rates by ART vs. no ART initiation: 

– 0.37 (0.09-2.04) vs. 2.24 (1.84-2.72) per 100 PY 
• ConclusionConclusion

• Provision of ART could be an effective strategy to achieve 
population level reduction in HIV-1 transmission

• Caution with observational cohort

Donnell D et al. Lancet (2010)



Test & Treat Model

Granich et al. The Lancet (2009) 373:48-57
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Test & Treat (HPTN 065 TLC-Plus)Test & Treat (HPTN 065 TLC-Plus)
• Overview:

E l t th f ibilit f h d it– Evaluate the feasibility of an enhanced community-
level HIV test, link-to-care, plus treat strategy in US

Intervention Communities: DC and Bronx NY– Intervention Communities: DC and Bronx, NY

– Comparison Communities: Houston, TX, 
Philadelphia, PA, Chicago, IL, and Miami, FLPhiladelphia, PA, Chicago, IL, and Miami, FL

– Outcomes: 
1. Proportion of newly identified HIV+ patients from HIV test 

sites who complete two clinical visits at HIV care sites
2. Proportion of patients at HIV care site achieving and 

maintaining viral suppression

**TLC-Plus is not designed to measure a change in HIV     
incidence



Test & Treat (HPTN 065 TLC-Plus) 
Study Concept

Test Enroll in Care

Increase in 
Testing

Initiation 
of ART

HIV Positive
Treat with ART

Positive Linkage Support of 

Adopt safer behaviors Maintain viral 
suppression

Positive 
Prevention to care 

sites
adherence

p suppression

Decrease in HIV Transmission



Microbicide Research



What is a microbicide?What is a microbicide?
• A microbicide is any substance that can 

substantially reduce transmission of sexuallysubstantially reduce transmission of sexually 
transmitted infections (STIs), including HIV, when 
topically applied in the vagina or the rectump y pp g

• All microbicides are investigational at this time



Microbicides
• Initial Strategies:

– Physical disruption of virus: surfactantsPhysical disruption of virus: surfactants
– Boost normal microflora: acidifying agents
– Prevent viral entry: sulfated polyanionsPrevent viral entry: sulfated polyanions

Recent Strategies:

Specif

• Recent Strategies:
– Prevent replication cycle: antiretroviral agents 

(NRTIs NNRTIs)

ficity

(NRTIs, NNRTIs)
– Prevent viral entry: entry inhibitors (CCR5 

inhibitors)inhibitors)



Product Development:p
Clinical Trial Stages

-Pre-clinical: in vitro and animal model-Pre-clinical: in vitro and animal model
-Clinical:

– Phase 1
• Preliminary safety

– Phase 2
E t d d f t +/ li i ffi• Extended safety +/- preliminary efficacy

– Phase 3
• Efficacyy

Clinical Trial Efficacy ≠ Real Life Effectiveness



Phase I microbicide studies

• Small numbers of participants p p
(10-50)

• Highly selectiveHighly selective
• Short duration –14 days

L l t i it d i t• Local toxicity endpoints
- pelvic exam 
- colposcopy + digital imaging
- cervical / vaginal biopsycervical / vaginal biopsy

• Acceptability endpoints



Phase II and III studiesPhase II and III studies
Phase II

ti i t (50 200)– more participants (50-200) 
– product used for a longer time period

f– Extended use safety and acceptability 
endpoints
Ph IIb d f li i– Phase IIb: powered for preliminary 
efficacy endpoints

Ph III• Phase III
– a large number (500-5,000)
– HIV seroincidence as primary endpoint  



Placebos used in microbicide trials
• K-Y Jelly

– Available since 1917. Initials are a mystery.
– Water-based gel with HEC, glycerin, chlorhexidine, etc.ate based ge t C, g yce , c o e d e, etc

• Conceptrol 
– Anti HIV effects due to nonoxynol 9 ingredient

• RePlensRePlens
– Water-based gel with carbopol 974P (buffering agent)

• Hydroxyethylcellulose (HEC)
– Derived from cellulose no antiHIV effect no buffering effectDerived from cellulose, no antiHIV effect, no buffering effect, 

proposed as the “universal placebo” 
• Methylcellulose (MEC)

– Derived from cellolose, used as a thickener and emusifier in food ,
products, used to treat constipation (CitruCel), used in artifical 
tears

• Condom-only comparison
L k f bli di bilit t l b ff t– Lack of blinding vs ability to assess placebo effect



About Adverse Events (AEs)

• High prevalence of vaginal symptoms (81%), 
even in absence of gel use (Priestley 1997)even in absence of gel use   (Priestley, 1997)

• High prevalence of AEs with placebo gels 
KY l 75%– KY gel 75%

– Conceptrol (nonoxynol-9) 75%     (Mauck, 
2001)2001)

• Applicator trauma, speculum trauma
• Intermenstrual bleeding common• Intermenstrual bleeding common
• Standardization of genital AE assessments





Initial Microbicide StrategiesInitial Microbicide Strategies
• Physical disruption: Surfactantsy p

– N-9, C31G (Savvy), sodium lauryl sulfate
• Boost normal microflora: Acidifying y g

Agents
– BufferGel, Acidform, exogenous lactobacillici

fic
ity

g
• Prevent viral entry: Polyanions

– PRO2000, Carraguard, cellulose sulfate,

Sp
ec

, g , ,
– VivaGel, cellulose acetate phthalate
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Recent Microbicide StrategiesRecent Microbicide Strategies
• Prevent replication cycle: Antiretroviral agents

– NtRTI: Tenofovir
– NNRTIs: TMC-120,UC-781

• Prevent viral entry: Entry inhibitors (CCR5 inhibitors)• Prevent viral entry: Entry inhibitors (CCR5 inhibitors)
– PSC-RANTES
– CMPD 167, BMS-378806, C52-L

F i I hibit C i i N• Fusion Inhibitors – Cyanovirin-N
– From Cyanobacterium
– Binds high Mannose residues in HIV envelope

• Unknown Mechanism
– Praneem – Spermicide from Neem tree, advancing to Phase 

III trials.



HPTN 050: Vaginal Tenofovir Gel
First Phase I study of ART agent as a microbicide

– Open label 0 3% or 1% QD or BID x 14 daysOpen label, 0.3% or 1%, QD or BID x 14 days
– Sexually abstinent and sexually active HIV- and HIV+ 

women 

– Many mild adverse events 
At least one AE: 92% ppts; 87% of AEs were mild
M t AE /t it l t t (70%) GI t t (32%)Most AEs r/t genital tract (70%) or GI tract (32%)
No life-threatening AEs or deaths reported

PK substudy: Half of participants had low serum levels & 
no clear dose–response relationship

– Safe and well-tolerated
Mayer, KH, et al. AIDS 2006 20: 543-51



HPTN 059:  Safety and Acceptability Study 
f V i l Mi bi id 1% T f i G lof Vaginal Microbicide 1% Tenofovir Gel

200 participants200 participants

Daily use (N=100) Coital Use (N=100)

Tenofovir gel Placebo Tenofovir gel       Placebo

Full safety and acceptability assessments: Baseline
1 month
3 months
6 months



Incidence of Genital Symptoms During y g
Follow-up of 198 Women

Daily Use Coital Use
Tenofovir Placebo Tenofovir Placebo

Itching 33% 35% 18% 27%
Burning 25% 14% 22% 16%
Bl di 13% 4% 22% 6%Bleeding 13% 4% 22% 6%
Odor 6% 10% 8% 2%
Pain with sex 4% 8% 2% 2%Pain with sex 4% 8% 2% 2%
No statistically significant differences in genital symptoms, 
genital infections, and lab safety monitoringg , y g



Plasma tenofovir vs Last Gel UsePlasma tenofovir vs Last Gel Use

Truncated at 48 hours (NY & UAB)
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12-24 hours 30 16 53%
>24 hours 41 5 12%

Hours after Last Gel Dose

0 12 24 36 48

coital  use 69 30 43%
daily use 65 39 60%

134



G l A t bilit t St d E itGel Acceptability at Study Exit

What Women Didn’t Like What Women Liked



HPTN-059 ConclusionsHPTN-059 Conclusions

Safety: Daily or coitally dependent 1% 
tenofovir gel no different from placebo
Adherence: Coitally dependent 
adherence within 2 hours of sex: 80%; 
83% of daily doses reported used
Acceptability: Daily and coital use highlyAcceptability: Daily and coital use highly 
acceptable to women
PK: Timing of dose-response relationshipPK: Timing of dose-response relationship



MTN 001: Ph 2 Adherence and PK Study of 
Oral and Vaginal Preparations of Tenofovir

Three daily regimens – tenofovir gel, tenofovir
tablet and the two taken together 
21 k t d ith h i d f i21-week study, with each regimen used for six 
weeks
Pharmacokinetic studies of plasma vaginalPharmacokinetic studies of plasma, vaginal 
fluid, vaginal tissue and rectal fluid. 
N = 144 sexually active HIV negative womenN = 144 sexually active HIV-negative women 
enrolled from sites in Uganda, South Africa and 
the United Statesthe United States

72 women enrolled at the two U.S. sites were involved in more 
intensive assessments of each approach.



CAPRISA 004
• Overview

– Phase IIb trial evaluating the coital use of 1% 
tenofovir gel 

• Once within 12 hours before sex and again 12 hours 
after sex, no more than two doses in a 24 hourafter sex, no more than two doses in a 24 hour 
period 

• designed for women whose partners are home for 
short periods of time modeled after sd NVPshort periods of time, modeled after sd NVP

– 889 women, 18-40 y in 2 sites (rural and urban) 
in South Africa 2007in South Africa, 2007

– Randomized to tenofovir  or placebo (HEC) gel
94 8% retention 30 months F/U– 94.8% retention, 30 months F/U

– Monthly assessments for HIV and pregnancy
www.caprisa.org





CAPRISA 004 Results



Kaplan-Meier estimates of cumulative 
probability of HIV infection in the tenofovir and p obab ty o ect o t e te o o a d

placebo gel arms



CAPRISA 004 Results (cont’d)( )

Dose-response 
trend:
54% vs 28%54% vs 28% 
reduction among 
women who 
reported high vsreported high vs
low adherence to 
product use



CAPRISA 004: More ResultsCAPRISA 004: More Results

• HSV-2 protection:HSV 2 protection: 
– 434/889 women HSV-2 negative at baseline
– IRR for HSV-2: 0 49 p = 0 003 or 51% protectiveIRR for HSV-2:  0.49, p = 0.003 or 51% protective

• PK data:
Tenofovir levels detectable in plasma of 12%– Tenofovir levels detectable in plasma of 12% 
seroconverters vs 50% of those who remained HIV-
seronegative

– Tenofovir levels detectable in CVL of 45% 
seroconverters vs 96% of those who remained HIV-
seronegativeseronegative



How safe was tenofovir gel in 
C ?Caprisa 004?

• No major safety concernsNo major safety concerns
– More diarrhea in the tenofovir gel group

• No tenofovir resistance identified• No tenofovir resistance identified
– Resistance tests checked in seroconverters (n=35) an 

average of 20 weeks after estimated date of infectiong

• Safe in Hepatitis B virus infected women
– Evidence from physical exams and laboratory tests ofEvidence from physical exams and laboratory tests of 

the liver

• No evidence of increased risk behavior, ,
i.e. “risk compensation”



VOICE Study: Vaginal and Oral 
Interventions to Control the EpidemicInterventions to Control the Epidemic 

• Overview
First study to compare the oral vs topical PrEP for– First study to compare the oral vs topical PrEP for 
prevention of sexual transmission of HIV

– Phase 2b trial with 5 arms (all once a day)( y)
1) tenofovir gel vaginally
2) placebo gel vaginally
versusversus
3) tenofovir pill and a placebo pill
4) tenofovir/emtricitabine pill and a placebo pill
5) two placebo pills5) two placebo pills

– 4,200 HIV-negative women
• 18-45 years of age at 10 sites in Uganda South Africa18 45 years of age at 10 sites in Uganda, South Africa, 

Zambia, and Zimbabwe and Malawi

• Results: TBD in late 2013
\





Why continue with VOICE 
S d ?Study?

• Single study result of 39% (with estimateSingle study result of 39% (with estimate 
between 6 and 60&) not considered 
enough for licensure of productenough for licensure of product
– Could we get a higher level of effectiveness?

More diverse study population• More diverse study population
• Chance to learn about preferences (tablet 

)vs gel)



Co-Receptors
CCR & CXCR4CCR5 & CXCR4

•Receptors for natural 
chemokines

•Used by HIV along with CD4Used by HIV along with CD4
for binding, fusion and entry

•R5 strains use CCR5
X4 strains se CXCR4•X4 strains use CXCR4

•Most transmitted HIV strains 
are R5

•Maraviroc CCR5 inhibitorMaraviroc CCR5 inhibitor 
FDA approved for therapy



Maraviroc (MVC): A New 
CCR5 Inhibitor

• Overview
• Rhesus macaques challenged with a high-dose of a 

CCR5-using virus (SHIV-162P3) with or without MVC 
i l l d i d f MVC t bl tvaginal gel, derived from MVC tablets  

•Results
• Dose-dependent protection
• Duration of protection transient

L t ti ith l d l• Less protection with longer delays
between MVC application and virus challenge
(T1/2 ~ 4h)

Veazey et al. CROI (2010)



Rectal MicrobicidesRectal Microbicides
• Receptive anal intercourse (RAI) is a common practice p ( ) p

in a significant proportion of the US population
– In a 1993-2000 study of 813 female college students in a 

i it i C lif i 32% f t d th t th h duniversity in California, 32% of women reported that they had 
ever engaged in anal intercourse (Flannery et al., 2003)

– In a population-based survey (1997-2000) of 202, 18-24 year old 
Af i A i d L ti i B klAfrican American and Latino women in a Brooklyn 
neighborhood, 14% reported unprotected anal sex with men in 
the last year (Friedman, 2001)

• RAI is estimated to be riskier than other sexual 
practices

Choosing insertive fellatio rather than insertive anal sex– Choosing insertive fellatio rather than insertive anal sex 
decreases the relative risk of HIV-infection 13-fold (Varghese et 
al., 2002)



Rectal Microbicide Trials
Results Pending:

– RMP-02/MTN 006
Completed: 

• UC781 Gel 
• Phase I RCT 
• 18 HIV-negative, abstinent 

participants randomized to 

– Phase I trial (2007-2008) 
– 36 Participants, randomized 

to receivereceive:
1) 0.1% tenofovir gel
2) placebo gel

to receive
1) 0.1% UC781 gel
2) 0.25% UC781 gel

– MTN 007
• Phase I RCT
• 60 participants randomized to 

3) placebo gel 
– Results

• 54% (CI 38- 70)
receive:

1) 0.1% tenofovir gel
2) 0.2% nonoxynol-9 (N-9) 

l

54% (CI .38 .70) 
favorable rating both 
immediately after 
insertion and 49% (CI 

gel
3) placebo gel

(
.33-.65) 30 minutes after 
insertion

Ventuneac et al. (2010), AIDS Behavclinicaltrials.gov,



Candidate Current Status—Phase

Nonoxynol-9 No protection

PRO2000(5%) No protection

Carraguard No protection

Cullulose Sulfate No protection

C31G/Savvy 2 trials stopped for futility

Truvada Oral Ongoing Phase III

Viread Oral Ongoing Phase III

TMC120 Phase III planned

Sodium laurel sulfate (Invisible Condom) Phase II/III planned

Tenofovir Protection; Ongoing Phase iib 
Dapivirine Gel Completed Phase I (Safe and well Tolerated)

VivaGel Completed Phase I (low acceptability)

Acidform/Amphora Ongoing Phase I

UC781 Ongoing Phase I

Dapivirine Ring Ongoing Phase I

MIV-150+gel (Gel + Ring) Phase I planned



The Scale-up Ramp

Transfer of Experience:
applying information 

State of 
practice: 

evidence and 
applicability

applying information 
in a new setting

Scaling Up

Impact
Contextual

Effectiveness
Contextual

Efficiency
Contextual

Contextual

Impact

Context for Efficiency

Expansion

Impact

Scale: 

innovation

Efficacy

Effectiveness

Source: Adapted from Jim Hancock

numbers, area



Impact of HIV Prevention Programs is More 
Important than Specific Intervention UsedImportant than Specific Intervention Used

• Regardless of what intervention is 
recommended, it must get to and be 
accepted by the target population
– In 2008, only 45% of known HIV-infected 

pregnant women in LRC received ART for 
PMTCTPMTCT

• Program impact is more related to the 
effectiveness of the cascade than theeffectiveness of the cascade than the 
efficacy of the intervention

Source:  Mofenson (2009)
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Thank you

For more info on microbicide trials:

www.mtnstopshiv.org
www.avac.org


