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•  A strategy that uses antiretrovirals to reduce 
the risk of HIV infection in HIV negative people 

  PrEP research focused on: 

What is PrEP? - Pre-exposure Prophylaxis 

Truvada  
A combination of 

tenofovir (TDF) and 
emtricitabine (FTC) 

Tenofovir 



Why is PrEP needed? 

HIV in the United Kingdom: 2011 Report. HPA 



•  # of new HIV diagnoses in MSM has 
surpassed new diagnoses in 
heterosexuals 

•  Year on year increase in new 
diagnoses in MSM 

•  NHS costs: £762 million in 2010 

•  Life-time cost: £280,000 - £360,000 

Why is PrEP needed? 



Current Evidence 



PrEP Timelines 

•  Original approval of Truvada by FDA:  
August 2nd 2004 

•  Pre-clinical. Animal studies. 
e.g. Tsai et al: 1998, Subbarao et al: 2005 

•  Phase II studies. e.g. CDC 4323: 2005-2010 
•  Phase III studies. e.g. iPrEx: 2007-2011 
•  FDA approves Truvada for reducing the risk of 

acquiring HIV infection: July 16th 2012 
•  Phase IV studies. e.g. PROUD: 2012-20xx 



Stages 



Pre-clinical Studies/Phase 0 

•  Non-human efficacy, toxicity and 
pharmacokinetic information 

•  Either in-vitro or in-vivo 

•  TDF and TDF/FTC already had a known 
profile 

•  Pre-clinical studies were largely to 
demonstrate a efficacy against 
transmission 



Pre-clinical Studies/Phase 0 

•  Examined Simian immunodeficiency virus infection of 
macaques as a well-established model for infection 



Pre-clinical Studies/Phase 0 

•  Earlier work by Tsai CC et al (1995) evaluated 
tenofovir 

•  Subbarao et al (2006) showed partial protection 
•  Design:  

•  12 male macaques  
•  Once weekly exposed to SHIV 

•  3 groups:  
•  4 received oral TDF daily 
•  4 received oral TDR once weekly  
•  4 received no TDF 

•  Continued for 14 weeks or until SHIV infection 



Subbarao et al (2006) 

•  Control macaques became infected after a 
median of 1.5 viral inoculations 

•  Daily TDF after a median of 6.0 weeks 

•  Weekly TDF after a median of 7.0 weeks 

•  Non-significant difference: p=0.315 



Subbarao et al (2006) 



Subbarao et al (2006) 

•  Demonstrates prophylactic effect 
•  Protection may only be partial 

•  Weaknesses: 
•  Conducted in macaques not humans 
•  SHIV not HIV 
•  Intrarectal innoculation – viral loads 5* 

higher than human semen 
•  Small number of macaques 

•  Need a phase I study! 



Stages 



Phase I Trials 

•  Intended to determine:  
• Safe dose range 
•  Possible side effects 

•  Small sample size ~ 10s of patients  
•  Often use dose-ranging 
•  Not always blinded 



MTN-007 

•  MTN-007: A Phase I Randomized, Double-
Blind, Placebo-Controlled Rectal Safety and 
Acceptability Study of Tenofovir 1% Gel 

•  Aim: Characterise the acceptability and safety 
of rectal microbicides 

•  Design: Placebo controlled, double-blinded 
trial 



MTN-007 



MTN-007 

•  Study Endpoints: 

•  Primary:  
• Grade 2 or higher adverse events 

•  Secondary:  
• Acceptability 
• Changes in mucosal parameters 



MTN-007 



MTN-007 

Ian McGowan. Abstract #34LB. CROI 2012



MTN-007 



MTN-007 



Phase I Trials 

•  Phase I trials find treatments which may 
be safe and acceptable in humans 

•  Haven’t yet demonstrated efficacy at all 

•  A phase II trial is needed! 



Stages 



Phase II Trials 

•  Not all drugs reach Phase II 
•  Demonstrate some evidence of efficacy 
•  More information about side-effects 
•  Use dose determined by Phase I 
•  Larger than a Phase I ~ 100s patients 

•  For oral PrEP three main trials:  
1.  FHI TDF West African Trial (AIDS 2006) 
2.  CDC 4323 (AIDS 2010) 
3.  TDF2 (2011) 



FHI TDF West African Trial 

•  Enrolled 936 HIV-negative women at high HIV 
risk in Ghana, Cameroon and Nigeria 

•  Randomised 1:1 to daily TDF or placebo 
•  Double blinded 
•  Outcome measures were: 

•  Infection with HIV-1 or HIV-2 
•  Safety endpoints (Renal function, hepatic 

function and phosphorus abnormalities) 



FHI TDF West African Trial 

•  Two seroconversions in TDF arm (0.86 per 100 
person-years) 

•  Six seroconversions in placebo arm (2.48 per 
100 person-years) 

•  Rate ratio 0.35 (95% CI: 0.03 – 1.93) 

•  Cameroon and Nigeria sites closed early due to 
controversy and logistic issues respectively 

•  Trial not powered to demonstrate efficacy. 



FHI TDF West African Trial 



CDC 4323 

•  Enrolled 400 HIV-negative MSM in  
San Francisco, Atlanta and Boston 

•  Participants randomised to four study arms: 
1. Daily TDF or placebo immediately  
2. After 9 months of enrolment 

•  Double-blinded 

•  Measures safety and behaviour (to determine 
if pill taking changed behaviour) 



CDC 4323 

•  No significant difference in risk 
behaviour 

•  No serious adverse events 

•  Cannot determine efficacy:  
 Only 3 seroconversions 



TDF2 

•  1,219 HIV-negative heterosexual men and 
women in Botswana 

•  2 arm design: daily oral TDF/FTC or placebo 

•  Began as a phase III study of tenofovir 

•  Became a study of truvada 

•  Lower incidence of HIV than expected (needed 
twice the number of participants) so became a 
phase IIb 



TDF2 

•  33 infections: 9 in TDF/FTC arm, 24 in 
Placebo arm 

•  Translates to 63% efficacy 
(95% CI: 21.5 – 83.4, p=0.013) 

•  No significant safety concerns 

•  Participants assigned to study drug report 
slightly more nausea, vomiting and 
dizziness 



Phase II Trials 

•  Have evaluated using tenofovir for PrEP in 
much larger HIV-negative populations 

•  Safety has been described – rarer but serious 
side-effects may emerge 

•  Very weak evidence of some efficacious effect 

•  A Phase III Study is needed! 



Stages 



Phase III Trials 

•  Evaluate the efficacy of a drug 

•  Typically very large trials ~ 100-1000s 

•  More time consuming, expensive, difficult 

•  Secondary Objective 
•  Adverse Events 

•  Phase III trials of PrEP continue 



Phase III PrEP Trials 

•  Completed: 
1.  iPrEx 
2.  FEM-PrEP 
3.  Partners-PrEP 

•  Continuing: 
1.  VOICE 
2.  Bangkok Tenofovir Study 
3.  ANRS IPERGAY 



iPrEx 

•  2,499 gay men, transgender women and other 
men who have sex with men mostly from 
Peru, also from Brazil, Ecuador, South Africa, 
Thailand and the USA 

•  Randomised 1:1 to daily oral Truvada (TDF/
FTC) or a placebo 

•  Double blinded 



iPrEx 

•  131 infections after randomisation – 83 in placebo 
arm, 48 in FTC/TDF arm 

•  44% reduction in HIV (95% CI: 15-63%) 
(p=0.005)  



iPrEx 



•  4,758 heterosexual HIV-serodiscordant couples 
in Kenya and Uganda 

•  3 arm design: daily oral TDF, daily oral TDF/
FTC and placebo 

•  78 infections: 18 in TDF arm, 13 in TDF/FTC 
and 47 in placebo arm 

•  TDF reduced risk of HIV infection by 62% 
(95% CI: 34-78%) and TDF/FTC reduced risk 
of HIV infection by 73% (95% CI: 49-85%) 

Partners PrEP 



•  Generally TDF/FTC has been well 
tolerated 

•  iPrEx: 25 incidents of elevated 
Creatinine in TDF/FTC arm vs 15 in 
placebo arm (p=0.08) 

• 7 subjects interrupted TDF/FTC for 
creatinine elevations vs 3 placebo 
subjects.  

• 6 patients TDF/FTC was resumed 
without further incident 

Safety – renal 



•  Partners PrEP:  

•  4 subjects discontinued TDF or TDF/FTC 
for creatinine clearance ≤50mL/min vs 1 
placebo subject. 

•  Creatinine clearance was restored with 
drug withdrawal 

•  No serious events related to TDF observed 
in about 4500 individuals 

Safety – renal 



•  Generally TDF/FTC has been well tolerated 

•  iPrEx:  

•  Incidence of bone fracture low in both 
groups and generally traumatic in 
nature: 21 (1.7%) in Truvada group vs 
17 (1.4%) subjects in placebo group 
(p=0.48) 

•  Small but significant decrease in bone 
mineral density in iPreX substudy.. 

Safety – bone density 



Safety – bone density 

FTC/TDF Placebo p-value 

Total Hip 

Week 24 -0.31 (0.13) +0.34 (0.13) 0.001 

Week 48 -0.05 (0.22) +0.90 (0.22) 0.002 

Week 72 +0.27 (0.28) +0.49 (0.28) 0.581 

Spine 

Week 24 -0.66 (0.20) +0.29 (0.20) 0.001 

Week 48 -0.41 (0.24) +0.13 (0.24) 0.106 

Week 72 -0.97 (0.32) -0.10 (0.32) 0.052 

CROI 2011, Abstract #94LB, Mulligan et al  



Drug Resistance 

FDA advisory committee meeting: Truvada for Pre-Exposure 
Prophylaxis (PrEP);  Birnkrant D 



•  Phase III PrEP Trials all blinded 

•  Real-life application can be different  

•  Blinded trials demonstrate efficacy but not 
effectiveness 

•  Knowledge that you’re on a drug can change 
behaviour 

•  Need a phase IV study! 

Phase III trials 



Stages 



•  Typically Phase IV trials determine 

•  Long-term safety 

•  Rare side effects 

•  Unusual interactions with other drugs 

•  For PrEP open label extensions of iPrEx 

•  Can still be a need for further randomised 
evidence on the way drugs are used 

Phase IV trials 



Adherence to PrEP 

TasP PrEP Evidence Summit 2012, Antiretroviral Pharmacology for PrEP, Hendrix C 



PROUD 
PRe-exposure Option for preventing 

HIV in the UK: an open-label 
randomisation to immediate or 
Deferred daily Truvada for HIV 

negative men 

PROUD



PROUD Pilot 

500 MSM reporting UAI 
Willing to take a pill 

Truvada IN 12M and MI+ 

Randomize HIV negative MSM 
(exclude if on treatment for hep B) 

Main endpoints: recruitment and retention 

Follow 3 monthly for up to 24 
months 

Truvada NOW and MI+ 

PROUD



PROUD 

•  Full trial outcomes: 

•  HIV infection between randomisation and 
month 12 

•  Risk compensation 
•  Rates of STI infection 
•  Adherence 
•  HIV incidence by level of adherence 
•  Cost-effectiveness 

PROUD



PROUD 

•  Sample size: 
•  5000 participants 

•  Currently setting up a pilot study of 500 
•  Acceptability of the deferred arm 
•  Loss to follow-up  
•  Adherence and behaviour questionnaires 

PROUD



PROUD 

•  Currently only a pilot is funded 

•  Pilot outcomes: 
•  Rate of recruitment 
•  Retention 
•  Acceptability of deferred arm 
•  Evaluate risk compensation and adherence 

behaviour 

•  Evaluate CRFs which aim to capture these 
behaviours 

PROUD



PROUD 

•  Inclusion:  
•  Born to male gender, aged >18 
•  HIV negative 
•  Reported unprotected anal intercourse (UAI) on 

more than one occasion within the 90 days prior to 
randomisation 

•  Likely, in the opinion of the volunteer, to have UAI 
in the next 90 days 

•  Previously attended the enrolling clinic 
•  Exclusion 

•  Treatment for hepatitis B infection indicated or 
ongoing  

•  An acute viral illness that could be due to HIV 
seroconversion 

PROUD



PROUD 

•  Risk compensation: 

•  Monthly questionnaire and daily diary 
•  Number of sexual partners with whom 

unprotected (insertive/receptive) anal 
intercourse takes place 

•  Number of acts of anal intercourse, protected 
and unprotected 

•  Proportion of insertive/receptive acts of anal 
intercourse protected by either condom, PrEP or 
both 

•  New STIs (urethral and rectal gonorrhoea or 
chlamydia, syphilis) 

PROUD



PROUD 

•  Adherence: 
•  Measured using monthly questionnaire and 

pill counts 
•  Selection of participants will be selected for 

a sub study where plasma or peripheral 
blood mononuclear cells are collected 

•  In depth interviews will allow a 
“triangulation” method to be used to 
accurately collect adherence data 

PROUD



PROUD 

•  Safety monitoring 
•  Prior to starting PrEP:  

Creatinine clearance assessed 
•  One month after starting PrEP: 

Participant visits clinic and discusses any 
illnesses 

•  Every 3 months: 
• Urinalysis for protein 

•  Every year: 
•  Creatinine clearance assessed 

PROUD



PROUD 
PROUD
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