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Overview 

•  Community perspective on PrEP:  
 3 myths and 5 community issues (Glasgow) 

•  The PROUD study and UK experience 

•  Update from CROI - February 2015 
 - outstanding issues 

•  A few US ads (Glasgow) 
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Tsai C-C et al, Science 1995 
Daily weight-based daily PMPA (tenofovir) SC for one 
month in 35 macaques inoculated IV with SIV (10 x 50% 
infectious dose): 5 arms, follow up 40-56 weeks. 

Dose   Day started   n   % infected 

20mg/kg  48 hrs pre   n=5   0 
30mg/kg  48 hrs pre   n=10   0 
30mg/kg    4 hrs post   n=5   0 
30mg/kg  24 hrs post   n=5   0 
Control  48 hrs pre   n=10   100 

1.  Tsai C-C et al, Prevention of SIV Infection in Macaques by (R)-9-(2-Phosphonylmethoxypropyl)adenine. Science 1995. 
(NIH funded). 
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PrEP timeline 
1995–2005: First macaque data with tenofovir. [1, 2, 3] 

•  Other ARVs may work but AZT did not. 
•  Driven by independent research & community 

 needing alternatives to condoms. 
•  Never an industry priority. 
2002: FDA approve tenofovir as ARV. 
•  Question to Bill Gates at CROI: “When I have 

 sex with my HIV positive boyfriend should I take 
 an HIV drug to protect me” – Dr Mike Youle. [4] 

•  Largest studies public/private funded. [5] 

2012:  US approval for tenofovir/FTC as PrEP. 

1. Tsai C-C et al, Science 1995; 2. Van Rompay K et al, AIDS Res Hum Retroviruses 1998; 3. Otten R et al. J Vir, 
2000. 4. Keynote lecture, CROI 2002, Seattle; 5. NIH, Gates Foundation. US CDC and Thailand MOPH. 
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People at high risk: women, 
transwomen, gay men, PWID 

Situations when many people are at especially high 
risk. Not partner-dependent. 

“…to benefit those who are less empowered to 
insist on condom use… HIV serodiscordant 

couples, sex workers, women wishing to conceive, 
and individuals unwilling to use condoms”  

– Mike Youle, 2003 

1. Youle M, JIAPAC, 2(3) 102-105, 2003.     PWID: People Who Inject Drugs 
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Myth 1: pharma marketing 
•  Not pharma-driven: often donated ARV 

 compounds. 

•  Limited commercial benefit. 

•  No PrEP marketing in US by Gilead. 

•  % use via patient assistance programmes. 
•  Broad use unlikely until after tenofovir patent 

 expires in 2017. 

•  Target price close to condoms + lube or oral birth 
 control or Viagra etc 
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Myth 2: Does PrEP work? 
•  Efficacy: does PrEP work if you take it? 

•  Yes in animals (all protected). [1, 2] 

•  Yes >95% with 4 doses a week (iPrEX). [3] 

•  No benefit if low adherence: research challenge 
 to enrol people at risk. [4, 5] 

•  PROUD and IPERGAY report 86% efficacy: no 
 infections on PrEP, no behavior changes. [6, 7] 

•  Good safety, few side effects or drug resistance. 

1. Garcia-Lerma JG et al, PLoS Med, 2008; 2. Radzio J et al, PLoS One 2012.  3. Grant R et al, IAS 2014, Melbourne. 
4. Van Damme L et al, FEM-PrEP, NEJM, 2012; 5. Marrazzo J et al, VOICE, CROI 2013.; 6. Abs 23LB, CROI 2015 ; 7. 
Abs 23LB CROI 2015. 
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Safety concerns 
•  Safety is a serious risk. 

•  HIV testing & safety monitoring essential. 
•  Potential for acute toxicity,  interactions with 

 NSAIDs (diclofenac). [1, 2] 

•  Risk:benefit will change depending on HIV risk. 
•  Potential pressure on sex workers to use 

 PrEP instead of condoms. [3] 

•  Monitoring impact on STIs is important. 
•  Off-label use already occurring: street versions, 

 PEP access, shared use. 
1.  Morelle J et al, Clin Nephrol 2009; 2. Bickel M et al, HIV Med 2013; 3. US working group on PrEP and women, 2103.  
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Myth 3: medicalising sex 

•  OPTION = CHOICE. 

•  PrEP not for everyone: ~ 50% interest. [1, 2] 

•  Not to universally replace condoms. 

•  Not as lifelong treatment. 

•  Aim to “come through a higher risk period 
 without HIV complicating the rest of life”. 

1.Aghaizu A , BHIVA 2012.  2. Thng C, BHIVA 2012. 
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iPrEX: HIV risk is not constant 
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Grant R et al, CROI 2013, Atlanta. 

condomless RAI                      no condomless RAI  
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Five community issues 

•  Dosing and PK: information to know how 
 to use PrEP 

•  Deciding who should use PrEP? 

•  Condoms, language and STIs 

•  Quality of life: reduce fear, anxiety 

•  Cost and access: now and after 2017 
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Issues 1: PK of oral PrEP 
PK = pharmacokinetics = absorption, metabolism and 

clearance of drugs in bodies 

•  Two drugs with different PK profiles. 

•  Levels in blood vs inside cells (active DP/TP) 

•  Tissue type: rectal >> vaginal/cervical >> plasma. 
•  Time to reach protective levels, how long levels last, 

 single vs multiple dosing? 
. 

•  Variability between different people: age, sex, weight 
•  Daily PrEP overcomes this complexity. 
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Issue 2: Who should use PrEP? 
•  Defining need and risk is essential for access 

•  Situation-based risk is more useful to define 
 HIV risk – rather than stereotypes [1, 2] 

 - recent receptive anal sex without a condom? 
 - relationship status/change in status? 
 - sexual history: STIs, history of abuse? 
 - recent PEP? 
 - home life, employment, lifestyle stress?  
 - alcohol and drug use, etc. 
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Issue 3: Condoms & STIs 
•  Condoms are effective but not popular. 

•  PrEP challenges 30 years of important public 
 health and community work: but PrEP is an
 additional resource. 

•  Recommending PrEP should be used with 
 condoms is not helpful. [1, 2] 

•  But no risk compensation in PrEP studies (used 
 as a reason not to publicise condoms). 

•  Other STIs are important but the primary short 
 term aim is to dramatically reduce HIV. 

1.  US CDC PrEP guidelines, 2014; 2. WHO PrEP guidelines, 2014,   
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Issue 4: Quality of life 
•  For three decades the impact of the fear of 

 infection on QoL has been difficult to measure: 
 before, during and after sex. 

•  PrEP and TasP can change this. 

•  Potential to normalise HIV: stigma remains 
 high in high risk groups. 

•  Control over HIV risk is a motivation. 

•  Intimacy is a motivation. 
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Quality of Life 
“I’m a doctor and I’ve started PrEP” [1] 

1. Grossman H, I'm an HIV Physician. And I'm Starting PrEP. TheBody.com. July 2014.   

“I am a 60-year-old gay man who has 
spent those same three decades trying 
to keep myself from becoming infected 
with HIV. I am tired of being scared, so I 
am starting on PrEP”.  
— Dr Howard Grossman, July 2014 
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Quality of Life 

Quote from ”New Looking”, HBO. 

"It's not 1994, just go on PrEP, get over it.” 

– Dom, ”New Looking”, HBO 

Storyline includes  
HIV positive  
character Eddie 
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Issue 5: Cost and access? 
•  In short term (now) community demand will 

 affect how soon PrEP is available – role to 
 generate demand? 

•  Highly cost effective now in people at high risk 
 Very low NNT [3] (NNT=250 is cost effective) 

•  2017 patent: generic $70 vs $4000/year.[1,2] 

•  Likely $200-300 ($25 a month). 

1. CHAI, ARV Ceiling Price List, August 2014; 2. Hill A et al, CROI 2006; 3. . Buchbinder SP et al. Lancet, June 2014.    
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UK PROUD study 

www.proud.mrc.ac.uk 
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UK PROUD study 
•  Pilot study – to test enrolment and behaviour 

 (3000 people needed to show efficacy) 

•  545 MSM and trans women – all for 2 years 

•  Randomised to immediate or deferred PrEP 
 after 12 months (plus sexual advice, condoms, 
 support, questionnaires etc for all) 

•  79% white, 80% employed, 60% graduate 
 10 partners in previous 3 months 
 Highly aware of HIV: ~ 3 tests in last year 

  30% had used PEP, 30% recent STIs 
www.proud.mrc.ac.uk 
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UK PROUD study 
•  Nov 2012 – trial starts 

•  Nov 2013 – over 300 people enrolled 

•  May 2014 – Safety group formed 

•  Oct 2014 – Deferred arm stopped due to 
   early efficacy 

•  Oct 2014 – IPERGAY study stops placebo 
   arm stopped due to  early  
   efficacy 

www.proud.mrc.ac.uk 
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UK PROUD IDMC 
•  Independent Data Monitoring Committee 

•  Small group (3) experts to oversee safety 
 issues – can see unblinded results 

•  Set up in May 2014 as HIV rate was higher 
 than expected  

•  Decided criteria / rules for stopping – this is 
 major decision for any study 

•  Recommended stopping in October 2014 
 because efficacy was already proven with no 
 likelihood that longer follow-up would change 
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UK PROUD study 
Results from CROI 2015: (at month 12 or Oct 2014 stop date) 

•  453 patient years of follow up  

•  22 HIV infections: 3 in PrEP vs 19 in deferred 

•  HIV rate: 1.3 vs 8.9 per 100 PY 

•  86% risk reduction (90%CI 58%-98%), p=0.0002 

•  NNT = 13 (to prevent 1 infection over 1 year) 
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New HIV infections 

N=19!
N=3!
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PrEP community statement – more than 1200 signatures in a few weeks 

www.prepaccess.org.uk  
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ACT-UP London, for NHS PrEP meeting, December 2014 
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Adherence 
Develop adherence support – worked for ART. 

4+ doses a week for men 
6-7 doses a week for women 
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CROI 2015  
www.croiconference.org 

•  PROUD & IPERGAY studies [1, 2] 
 - 86% efficacy 
 - no infections in people taking PrEP  
 - no behaviour changes 

•  Reducing HIV in San Francisco [3] 

•  Bridging PrEP for serodifferent couples. [4, 5] 

•  Daily vs intermittent in practice [6] 

•  Tenofovir gel –FACT 001 study. [7] 

•  Men vs women. [8] 

CROI 2015: 1. Abs 23LB; 2. Abs 23LB; 3. Abs 25; 4. Abs 24; 5. Abs 989; 6. Abs 978LB; 7. Abs 26LB. 8. Abs 20.  
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INTERMITTENT PREP!

•  Regimen = Two Truvada 2 to 24 hours before sex, 
one tablet within 24 hours after sex, and another 
tablet within 48 hours after sex.  
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IPERGAY questions 
•  One-time sex involves minimum of 4 pills: 

 double-dose before, 1 same day, 1 day after 
•  Most follow-up used 4 doses a week 

•  Doesn’t provide answer to very intermittent use 
•  Safety issues with double-dose? 

•  Interpretation: more evidence to support 4-7 
 dose/week for men with 1-2 week lead 
 and 7 doses/week for women with 3 wk lead in 
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Conclusions 
•  PrEP clearly works but you need to take it. 

•  Cost effective if risk is high: low NNT. 
•  Generics make PrEP even more affordable. 

•  Support for adherence. 
•  EU regulatory block: why this bottleneck? 

•  Future: PrEP may include different drugs, long-
 acting injections, formulations. 

•  Community roles for awareness, education and 
 access. 
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Thank you 

www.i-base.info 

www.ukcab.net 
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PrEP efficacy 
•  iPrEX: n=2499; med fu 1.2 yrs. [1] 

1. Grant R et al, NEJM, 2010. 

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 363;27 nejm.org december 30, 20102596

During these visits, 5 seroconversions were ob-
served (2 in the FTC–TDF group and 3 in the pla-
cebo group).

Drug-Level Detection and Prophylactic 
Effect

Among subjects who became infected with HIV, 
the median time between the tested specimen 
date and the last uninfected visit was 35 days (in-
terquartile range, 28 to 56). No drug was detected 
in any plasma or cell specimens from subjects in 
the placebo group. Among subjects in the FTC–
TDF group, at least one of the study-drug compo-
nents was detected in 3 of 34 subjects with HIV 
infection (9%) and in 22 of 43 seronegative con-

trol subjects (51%) (Fig. 4). Of the 3 HIV-infected 
subjects with a detectable level of a study drug, 
none had cell-associated drug levels higher than 
the median for the 22 seronegative control sub-
jects in whom a study-drug component was de-
tected. Only 8% of subjects with HIV infection 
and 54% of control subjects who were considered 
“on treatment” on more than 50% of days had a 
detectable level of a study drug in plasma or pe-
ripheral-blood mononuclear cells (Table S8 in the 
Supplementary Appendix). Detection of the differ-
ent drug components was more than 95% concor-
dant (Table S6 in the Supplementary Appendix).

In the FTC–TDF group, among subjects with 
a detectable study-drug level, as compared with 
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Figure 4. Levels of Study-Drug Components in Blood of Subjects Receiving FTC–TDF, According to HIV Status.

Shown are intracellular levels (Panels A and B) and plasma levels (Panels C and D) of components of emtricitabine 
and tenofovir disoproxil fumarate (FTC–TDF), quantified in specimens obtained from subjects in the FTC–TDF 
group. FTC-TP denotes emtricitabine triphosphate, and TFV-DP tenofovir diphosphate. The horizontal lines in each 
panel indicate medians.

The New England Journal of Medicine 
Downloaded from nejm.org by SIMON COLLINS on October 22, 2014. For personal use only. No other uses without permission. 

 Copyright © 2010 Massachusetts Medical Society. All rights reserved. 
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Efficacy in iPrEX-OLE [1] 

1. Grant R et al, iPrEX-OLE, IAS 2014, Melbourne.  

Table 1: Incident HIV infections in pts on PrEP by dry blood spot drug exposure 

Key: BLQ: below limit of quantification; LLOQ: lower limit of quantification;  

Risk reductions (95%CI)            44%                 84%                        100%  
     (-31 to 77%)      (21 to 99%)       (86-100%)  

Funding: US NIH 
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HIV incidence and drug concentrations 

Follow-up %  26%                     12%                               21%                       12% 
Risk Reduction           44%                     84 %                             100%                      100% 
95% CI  -31 to 77%           21 to 99%                                 86 to 100%  

                                                                      (combined) 

14.102 A  R.Grant

TFV-DP in DBS (fmol/punch) BLQ LLOQ to <350 ≥350 to <700 ≥700 to <1250 ≥1250
Estimated Dosing (Tablets/Week) None <2 2–3 4–6 7
Follow-up  (% of Visits) 25% 26% 12% 21% 12%
HIV Infections   18 9 1 0 0
Person Years   384 399 179 316 181
HIV Incidence Rate  (95% CI) 4.70 (2.99–7.76) 2.25 (1.19–4.79) 0.56 (0–2.50) 0 (0–0.61) 0 (0–1.06)
HR* Prior Placebo Reference (95% CI) 1.55 (0.88–2.56) 0.69 (0.32–1.32) 0.19 (0.01–0.88) 0 (0–0.25) 0 (0–0.50)
HR* Concurrent Off-PrEP Reference (95% CI) 1.25 (0.60–2.64) 0.56 (0.23–1.31) 0.16 (0.01–0.79) 0 (0–0.21) 0 (0–0.43)
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Grant et al. IAS, 2014, Lancet ID July 2014. 

Funding: 
US NIH 
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Efficacy in Partners PrEP[1] 

1. Baeten JR et al, NEJM, 2012.  

Table 2: Kaplan-Meier curve for the primary modified ITT analysis 

Funding: Bill & Melinda Gates 

Heterosexual study in 
Kenya and Uganda. 
N=4758. 
38% HIV neg partners 
were women. 

              +ve 
        PCB           52 
75% TDF/FTC   13 
67% TDF           17 

31% vs 81% 
detectable TNF at 
seroconversion visit 

p<0.001 

p=0.23 
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Bangkok tenofovir study 
Figure 2: Kaplan-Meier estimates of time to HIV infection (modified ITT)  

1. Choopanya K et al  Bangkok tenofovir study (Lancet 2013). 

Articles

www.thelancet.com   Vol 381   June 15, 2013 2087

sexual partners during follow-up with no interactions 
between time and treatment group (data not shown). The 
number of participants reporting injecting drugs during 
the previous 3 months decreased from 1507 (63%) at 
enrolment, to 426 (23%) at month 12, and to 117 (18%) at 
month 72. Reports of sharing needles decreased from 
435 (18%) at enrolment to 44 (2%) at month 12, and to 
eight (1%) at month 72. Sex with more than one partner 
decreased from 522 (22%) at enrolment to 43 (6%) at 
month 72 (p<0·0001 for all). Excluding data obtained at 
enrolment, 1018 (45%) participants reported injecting 
drugs during the study; 35 (70%) of those who became 
HIV-positive and 983 (45%) of those who remained 
HIV-negative during the trial.

The frequency of deaths, serious adverse events, 
grade 3 and 4 laboratory results, and increased creatinine 
concentrations were much the same between the two 
groups (table 2). During the trial, 107 participants died: 
24 (22%) from a drug overdose, 13 (12%) from traffi  c 
accidents, and 12 (11%) from sepsis (appendix). The 
number of deaths was much the same between groups 
(p=0·34), as were the causes of death (appendix).

Reports of nausea or vomiting were higher in the 
tenofovir group than the placebo group (table 2); the 
between-group diff erence resolved by the second month 
of follow-up (appendix). Grade 1 or 2 increases of alanine 
aminotransferase con centrations were more common in 
the tenofovir group than in the placebo group (table 2). 
The median diff erence at monthly visits was 1–5 U/L and 
did not increase with time in the study. The number and 
severity of other adverse events reported were similar in 
participants in the two groups (appendix).

We confi rmed HIV infection in 52 participants (17 
[33%] in the tenofovir group, 35 [67%] in the placebo 
group) indicating a 51·8% reduction in HIV incidence 
(95% CI 15·3–73·7; p=0·01) in the tenofovir group 
compared with the placebo group in the intention-to-treat 
analysis. Excluding the two participants in the placebo 
group who were HIV-positive at enrolment, HIV 
incidence was 0·35 per 100 person-years in the tenofovir 
group and 0·68 per 100 person-years in the placebo group 
representing a 48·9% reduction in HIV incidence in the 
modifi ed intention-to-treat analysis (9·6–72·2; p=0·01; 
table 3). The cumulative probability of HIV infection in 
the two groups separated consistently after 36 months 
(fi gure 2). 

Two of the 50 participants with incident HIV infection 
were excluded from the per-protocol adherence-defi ned 
analysis because their time on study before HIV infection 
did not reach the time required (ie, 28 days before the last 
negative HIV test result; appendix). The tenofovir effi  cacy 
estimate based on the 48 eligible participants was 45·7% 
(3·1–70·6; p=0·04); 17 met the adherent criteria (ie, took 
the study drug for 71% or more of days and did not miss 
more than 2 consecutive days of study drug)—fi ve in the 
tenofovir group and 12 in the placebo group, yielding an 
effi  cacy estimate of 55·9% (95% CI, –18·8 to 86·0; p=0·11). 

Tenofovir Placebo p 
value

Infections/
person-
years

Incidence per 
100 person-
years
(95% CI)

Infections/
person-
years

Incidence per 
100 person-
years
(95% CI)

Effi  cacy 
(95% CI)

Overall

Modifi ed 
intention to treat

17/4843 0·35 
(0·21 to 0·56)

33/4823 0·68 
(0·47 to 0·96)

48·9 
(9·6 to 72·2)

0·01

Sex

Male 15/3836 0·39 
(0·22 to 0·65)

24/3840 0·63 
(0·54 to 1·26)

37·6 
(–17·8 to 67·9)

0·15

Female 2/1007 0·20 
(0·02 to 0·72)

9/983 0·92 
(0·42 to 1·74)

78·6 
(16·8 to 96·7)

0·03

Age group

20–29 years 11/1976 0·56 
(0·28 to 1·00)

17/1993 0·85 
(0·50 to 1·37)

33·6 
(–40·1 to 69·8)

0·30

30–39 years 5/1801 0·28 
(0·09 to 0·65)

7/1778 0·39 
(0·16 to 0·81)

29·2 
(–121·7 to 79·1)

0·55

≥40 years 1/1066 0·09 
(0·002 to 0·52)

9/1052 0·86 
(0·39 to 1·62)

88·9 
(41·1 to 99·4)

0·01

Education

Primary or less 
(≤6 years) 

10/2327 0·43 
(0·21 to 0·79)

18/2318 0·78 
(0·46 to 1·23)

45·1 
(–16·6 to 75·6)

0·12

Secondary or more 7/2516 0·28 
(0·11 to 0·58)

15/2504 0·60 
(0·34 to 0·99)

53·6 
(–10·0 to 82·3)

0·09

Injected during the 12 weeks before enrolment 

Yes 12/2964 0·40 
(0·21 to 0·71)

22/3046 0·72 
(0·45 to 1·09)

44·3 
(–12·5 to 72·4)

0·10

No 5/1872 0·27 
(0·09 to 0·62)

11/1763 0·62 
(0·31 to 1·12)

57·4 
(–17·0 to 86·6)

0·10

Shared needles during the 12 weeks before enrolment

Yes 4/838 0·48 
(0·13 to 1·22)

8/774 1·03 
(0·45 to 2·04)

54·7 
(–44·0 to 87·9)

0·20

No 13/3997 0·33 
(0·17 to 0·56)

25/4035 0·62 
(0·40 to 0·92)

47·6 
(–2·5 to 74·0)

0·06

Table 3: HIV incidence by subgroup

0 12 24 36 48 60 72 84

1204
1207

1007
1029

933
948

857
844

736
722

521
500

241
234

0

2

4

6

8

10

Cu
m

ul
at

iv
e p

ro
ba

bi
lit

y o
f H

IV
 in

fe
ct

io
n 

(%
)

Months since randomisation
Number at risk

Tenofovir
Placebo

Tenofovir
Placebo

Figure 2: Kaplan-Meier estimates of time to HIV infection in the modifi ed intention-to-treat population

3 years follow-up:  
27 infections (13 vs 14) 
   
5 years follow-up:  
50 infections (17 vs 33) 

16 infections averted 
overall 

15 infection averted in 
final two years (4 vs 19) 

36 months 
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How drug levels in cells vary by 
1, 3, and 7 days/week dosing 

1. Anderson PL, J Antimicrob Chemother 2011; 66: 240–250; 2. 2. Anderson P et al, CROI 2012. 

TFV  
Daily (QD) 

Every 3 days 
(Q3D);  

Once weekly 
(Q7D). 
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How drug levels in cells vary by 
1, 3, and 7 days/week dosing 

1. Anderson PL, J Antimicrob Chemother 2011; 66: 240–250; 2. 2. Anderson P et al, CROI 2012. 

TFV  
Daily (QD) 

Every 3 days 
(Q3D);  

Once weekly 
(Q7D). 

In iPrEX – 4 doses a week ~16 fmol/M (95%CI 3-28) [2] 

iPrEX estimate 


