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And the last parachute goes to…..



Why Tenofovir in prophylaxis?

• Protective in Animals

• Licensed for Treatment

• Excellent Safety Record PO

• Long Half Life (>48 hours)• Long Half Life (>48 hours)

• Enriched in Genital Fluids

• No interactions with tuberculosis 
treatment or hormonal 
contraception

• Relatively high barrier to 
resistance mutations



Highly active HIV prevention.
A term coined by Prof K Holmes, University of Washington School of

Medicine, Seattle, WA, USA.5 

From Coates T et al 2008.  



Targeted Prevention Packages

CSW

IDU

MSM

PMTCT



Antiretroviral therapy as Prevention?



Prevention of MTCT

ART reduces VL

Reduce infectiousness

ART prophylaxis aborts 

potential infection



HIV transmission involves a discordant 

relationship…..

Positive
Negative

ART reduces VL

Reduce infectiousness
ART prophylaxis aborts 

potential infection







And the last parachute goes to…..

EVIDENCE



Evidence : Systemic PrEP

• 3 RPCTS involving 8457 HIV negative 

individuals

• 3 different populations

– MSM, hetero (M +F), discordant couples (M`+ F)– MSM, hetero (M +F), discordant couples (M`+ F)

• Both hetero and homo sexual risk

• Truvada (TDF/FTC), Tenofovir

• PE : 44-75% 



FDA approves 

TRUVADA as PrEP in 

July 2012



Evidence : Topical PrEP

• Single trial 

• RPCT

• One country – 2 sites

• 889 Heterosexual, high incidence HIV neg women• 889 Heterosexual, high incidence HIV neg women

• 1% Tenofovir gel 

• PE: 39% 

• Led to second confirmatory study : 

– FACTS 001 

– RPCT 

– 1 country, numerous sites





Where were we then:
PrEP efficacy trial results, March 2012

Study Population N Results

CAPRISA 004 Women 889 39% efficacy vaginal TFV gel

iPrEx MSM 2499 44% efficacy FTC/TDF

TDF2 Study Young men and 

women   

1200 62% efficacy FTC/TDF

women   

Partners PrEP Study Heterosexual 

couples

4758 67% efficacy TDF

75% efficacy FTC/TDF



Where are we now:
PrEP efficacy trial results, March 2012

Study Population N Results

CAPRISA 004 Women 889 39% efficacy vaginal TFV gel

iPrEx MSM 2499 44% efficacy FTC/TDF

TDF2 Study Young men and 

women   

1200 62% efficacy FTC/TDF

women   

Partners PrEP Study Heterosexual 

couples

4758 67% efficacy TDF

75% efficacy FTC/TDF

FEM-PrEP High risk women 1950 FTC/TDF = futility

VOICE Women 5029 TDF = futility

Vaginal TFV gel = futility
FTC/TDF ongoing

Bangkok Tenofovir Study IDUs 2400 TDF ongoing

FACTS001 Women 2200 TFV gel enrolling



TasP

Vaccines

MMC already left with the second last parachute



Point efficacy…

• TasP

Prevention of HIV-1 Infection 
with Early Antiretroviral Therapy

• 1763 discordant couples - hetero 

• Treated immediately/deferred

• 39 infections : 27 vs 1 in linked transmissions

• 96% reduction in HIV transmission



Partners PrEP: 4758 couples

Group TDF (1579) TDF/FTC (1584)

Total 62 % (34-78) 73 % (49-84)

Women 68 % (29-85) 62 % (19-82)Women 68 % (29-85) 62 % (19-82)

Men 55 % (4-79) 83 % (49-94)



Discordant couples : “outside partners”

Study Total N Linked Indeterm Unlinked

Partners in Prevention 108 72% 2% 26%

HPTN 052 38 76% 5% 18%

Zambia cohort 149 87% -- 13%

Rakai cohort 57 50% 36% 14%

Even among stable serodiscodant couples, substantial % 

from outside partners



Vaccines

MMC already left with the second last parachute



First Signal of Efficacy in an HIV Vaccine 

Clinical Trial
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HPTN 052: Consistent Use of ART

Immediate Arm

Delayed Arm (not on ART)

Delayed Arm (on ART)

Proportion of participants with VL<400 at each visit
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Tenofovir levels and HIV-1 protection

• Objective adherence measures from trials show:

% with tenofovir detected
HIV-1 protection: detection versus 

no detection of tenofovir

Seroconverters
Non-

seroconverters
Protection p-value

iPrEx 9% 51% 92% <0.001

Partners PrEP

FTC/TDF arm
25% 81% 90% 0.002

Donnell et al CROI 2012 Abstract 30

Grant et al N Engl J Med 2010



Tenofovir levels and HIV-1 protection

• Objective adherence measures from trials show:

1) PrEP use was modest in iPrEx and high in 

Partners PrEP, consistent with overall efficacy

% with tenofovir detected
HIV-1 protection: detection versus 

no detection of tenofovir

Seroconverters
Non-

seroconverters
Protection p-value

iPrEx 9% 51% 92% <0.001

Partners PrEP

FTC/TDF arm
25% 81% 90% 0.002

Donnell et al CROI 2012 Abstract 30

Grant et al N Engl J Med 2010



Tenofovir levels and HIV-1 protection

• Objective adherence measures from trials show:

1) PrEP use was modest in iPrEx and high in 

Partners PrEP, consistent with overall efficacy

2) When PrEP was taken, protection appeared to be 

very high

% with tenofovir detected
HIV-1 protection: detection versus 

no detection of tenofovir

Seroconverters
Non-

seroconverters
Protection p-value

iPrEx 9% 51% 92% <0.001

Partners PrEP

FTC/TDF arm
25% 81% 90% 0.002

Donnell et al CROI 2012 Abstract 30

Grant et al N Engl J Med 2010



PrEP taken consistently or not at all
Partners PrEP Study

Serum tenofovir levels

Infected cases Uninfected cohort

Undetectable 20 69% 164 18%20 69% 164 18%

0.3 - 10 ng/mL 1 3% 38 4%

≤10 – 40 ng/mL 1 3% 60 7%

> 40 ng/mL 7 24% 640 71%

Donnell, Abstract #30, CROI 2012



ADHERENCE EFFICACY

Partners PrEP

TDF2

iPrExiPrEx

CAPRISA 004

FEMPREP



And the last parachute goes to…..

FLEXIBILITY



A Lexicon of Intermittent PrEP
J. McConnell/AVAC

1. Fixed or time-based dosing

2. Event-based dosing

3. Time-based plus event-based dosing

4. Periodic dosing



Failure to recognize riskPeriods without risk

Why intermittent PrEP?

Failure to recognize risk

Resistance

Adherence

Tolerability

Periods without risk

Cost

Toxicity

Adherence

Tolerability

PRO CON



TDF-DP Levels in PBMC with 2-7 days DOT
Understanding iPrEx results

0% 18%

16 fmol/106 cells

“Consistent” dosing

“Inconsistent” dosing



Planning for the pre-event dose
US online survey, 1013 MSM

Last anal sex planned?
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Sexual frequency in women in CAPRISA 004
Incidence in placebo arm: 9.1/100wy

Proportion acts with condoms

Mean # sex acts/month

Abdool Karim, Science 2010



PBMC levels of TFV-DP (95% CI)
May need several (3-4) doses to get to protective level

Level for 90% efficacy 

(modeled)

Anderson, Poster 587, CROI 2012 



Lessons from NHP studies

• PrEP can protect against repeated low-dose rectal challenge

• Systemic

– Daily dosing protects at high levels

– Event-based dosing protects with possible trend toward best if:

• Pre-exposure dose 1-7 days pre-challenge• Pre-exposure dose 1-7 days pre-challenge

• Post-challenge dose provided

– Event-based dosing can protects against M184V strain

• Topical

– Pre-exposure dose needed

• Great headway with closer replication to human challenge but 

need human data to validate these models



And the last parachute goes to…..

SAFETY



Safety:
Renal monitoring of PrEP users

Study/sub-category Total         MD [95% CI], ml/min      Mean Difference [95% CI], mL/min

Cooper, CID 2010



Renal fxn in PrEP studies

• Of 1251 pts receiving FTC-TDF in iPrEx, 
– 5 pts had elevated creatinine > 2 sequential visits

– All resolved when drug stopped

– 4 re-challenged without problem

• Partners PrEP, TDF-2, Fem-PrEP
– No significant difference between active, placebo arms

• Although nephrotoxicity not seen in this HIV negative 
population:
– Excluded pts with baseline renal disease

– Relatively small numbers, short follow-up



Resistance -

Good news :

• In 4 published RCTs of PrEP:

– Partners, iPrEx, TDF2, CAPRISA 004

• No infection on PrEP : No RESISTANCE 

• No exposure to PrEP : resistance rare, but 

INFECTION











Bad news :

• Resistance risk increased if PrEP started during 

unrecognised acute HIV infection….





Good news:

• Resistance NOT seen in topical PrEP

• CAPRISA 004 (Tenofovir gel)

• No minor or major resistance 





And the last parachute goes to…..

OPTIONS



Tenofovir as a first-generation 
PrEP agent

Gel Vaginal ringVaginal film InjectablePill

Great things in the pipeline……….









Highly active HIV prevention.
A term coined by Prof K Holmes, University of Washington School of

Medicine, Seattle, WA, USA.5 

From Coates T et al 2008.  



Study Effect size (CI)

Medical male circumcision 57% (42, 68) 

Prime-boost HIV 

Vaccine (Thai RV144)
31% (1, 51)

TDF/FTC oral-PrEP in MSM 
(iPrEx, Grant et al 2010)

44% (15, 63) 

1% tenofovir gel 
(Caprisa 004, Karim et al.)

39% (6, 60)

New biomedical intervention strategies

Medical male circumcision 

(MMC) (Orange Farm, Rakai, Kisumu)

57% (42, 68) 

Efficacy0%   10      20      30     40      50     60     70      80     90   100%

*Provisional 

Immediate ART for positive

Partners (HPTN052)

96% (82, 99)*

TDF/FTC oral-PrEP in 

heterosexuals (TDF2, CDC)

TDF oral-PrEP in serodiscordant   
Partner (Partners PrEP)

63% (22, 83)*

TDF/FTC oral-PrEP in serodiscordant   
Partner (Partners PrEP)

62% (34, 78)*

73% (49, 85)*



Prevention plane is on track to land 

safely

Not going to need parachutes at all……
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