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Why'are'Condoms''
Not'Enough?'



Why'condoms'are'not'enough'
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Strategies Based on Action by Uninfected 
Individual to Prevent Infection 

1.  Education/behavior change  5. PrEP 
2.  Condoms    6. PEP 
3.  Male circumcision   7. Vaccines 
4.  Microbicides 

Infected Person Uninfected Person 



Biomedical Research Approaches to Prevention 
of HIV/AIDS 

Category Results Comments 

Vaccine Generally poor One recent design gave 
borderline efficacy; highly 
efficacious vaccine unlikely 
for at least a decade. 

Treatment of venereal Herpes No benefit Control of Herpes replication 
in coinfected individuals gave 
no benefit in reducing 
transmission of HIV. 

Male circumcision 50–60% protection Randomized controlled trials 
showed clear efficacy. 
Inexpensive. 

Microbicides-broad spectrum 
disinfectants 

No benefit Some even showed 
increased risk for infection, 
presumably through damage 
to mucosal surfaces. 

(1) No ARV 



Strategies Based on Action by Uninfected 
Individual to Prevent Infection 

1.  Education/behavior change  5. PrEP 
2.  Condoms    6. PEP 
3.  Male circumcision   7. Vaccines 
4.  Microbicides 

Infected Person Uninfected Person 



Strategies Based on Action by Infected 
Individual to Prevent Infection 

1.  Treatment as Prevention   

Infected Person Uninfected Person 



HPTN'052:'Immediate'vs'Delayed'ART'for'HIV'
Preven6on'in'Serodiscordant'Couples'

Cohen MS, et al. N Engl J Med. 2011;365: 493-505.. 

Immediate'HAART''
Ini6ate'HAART'at'CD4+'cell'count'350T550'cells/mm3'

'(n'='886'couples)'

Delayed'HAART'
Ini6ate'HAART'at'CD4+'cell'count'≤'250'cells/mm3*'

(n'='877'couples)'

HIVTinfected,'sexually'ac6ve'
serodiscordant'

couples;'CD4+'cell'count''
of'the'infected'partner:''
350T550'cells/mm3'

(N'='1763'couples)''

*Based on 2 consecutive values ≤ 250 cells/mm3.  
•  Primary'efficacy'endpoint:'virologically'linked'HIV'transmission'

•  Primary'clinical'endpoints:'WHO'stage'4'events,'pulmonary'TB,'severe'bacterial'infec6on'and/or'death'

•  Couples'received'intensive'counseling'on'risk'reduc6on'and'use'of'condoms'



HPTN052:$HIVF1$Transmissions$





Condomless'Sex'Acts'and'Rate'of'HIV'Transmission'by'Sexual'
Behaviour''

Rodger'A,'et'al.'CROI'2014;'Boston.'#153LB' 19'

PARTNER'Study'

Suppressive$ART$resulted$in$zero$linked$transmissions$to$HIVFnega6ve$partners$with$condomless$
sex,$despite$a$substan6al$number$of$sex$acts.$Unlinked$transmissions$did$occur.$Addi6onal$followF

up$in$MSM$is$forthcoming$in$the$PARTNER2$study.$
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Treatment'as'Preven6on:'who'wants'it?'

•  Poster'1038'Rodger,'A'et'al'ASTRA'UK''
•  Ahtudes'to'early'ART'among'286'ART'naïve'individuals''



Gardner'EM,'et'al.'Clin'Infect'Dis.'2011;52:793T800.'

Estimated that only 19% of 
HIV-infected individuals in 
the US have undetectable 
HIV viral load 
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Challenges$in$Linkage$to$Care$and$Successful$
Treatment$



Distribu6on'of'infec6ves*'among'HIVT
infected'MSM,'UK:'2010,'Brown&et&al&

Extending ART to all MSM with CD4 counts <500 cells/mm3 would 
reduce infectivity from an estimated 35% to 29% and,  
in combination with halving the undiagnosed, to 21%.  



Source'of'new'HIV'Infec6ons'

•  Phillips,'UK,'2010'transmissions'in'MSM'

•  Source'of'new'infec6ons:'
–  49%'undiagnosed'in'PHI'
–  34%'undiagnosed'in'established'infec6on'
–  10%'diagnosed,'ART'naïve'
–  7%'diagnosed,'ART'experienced'

•  Condom'use'more'effec6ve'than'ART'in'reducing'incidence;'
combina6on'of'condom'use'AND'ART'most'effec6ve'



Viral RNA Dynamics in Primary HIV-1 Subtype C Infection 
(n=75, pre-HAART data) 



Strategies Based on Action by Uninfected 
Individual to Prevent Infection 

1.  Education/behavior change  5. PrEP 
2.  Condoms    6. PEP 
3.  Male circumcision   7. Vaccines 
4.  Microbicides 

Infected Person Uninfected Person 





CAPRISA'004:'1%'TFV'Vaginal'Gel'for'
Preven6on'of'HIV'in'Women'

•  Randomized,'placeboTcontrolled,'doubleTblind,'proofTofTconcept'study'
conducted'at'2'sites'in'South'Africa'

1%'Tenofovir'Gel*'

(n'='445)'

Placebo'Gel*'

(n'='444)'

HIVTuninfected'women,'
at'high'risk'of'HIV,'

≥'2'vaginal'sex'acts'within'
30'days'of'screening'

(N'='889)'

*Gel applied using “BAT 24” regimen: 1 gel dose up to 12 hrs before sex; 1 gel dose as soon after sex as 
possible within 12 hrs after sex; maximum of 2 doses to be used within 24-hr period. 

Study 
continued 

until 92 HIV 
infections 
observed 

Abdool Karim, Q, et al. Science. 2010;329:1168-1174.  
Abdool Karim Q, et al. AIDS 2010. Abstract TUSS0202.  



Mos$of$FollowFup$ 6$ 12$ 18$ 24$ 30$

Cumula6ve'HIV'endpoints' 37' 65' 88' 97' 98'

Cumula6ve'womenTyrs' 432' 833' 1143' 1305' 1341'

HIV'incidence'rates''
(TDF'vs'placebo)'

6.0'vs'11.2' 5.2'vs'10.5' 5.3'vs'10.2' 5.6'vs'10.2' 5.6'vs'9.1'

Effec6veness,$%$
(P$value)$

47$
(.064)$

50$
(.007)$

47$
(.004)$

40$
(.013)$

39$
(.017)$

HIV'Incidence'in'CAPRISA'004'

•  No'K65R'resistance'muta6ons'among'seroconverters'

Abdool Karim, Q, et al. Science. 2010;329:1168-1174.  
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iPrEx:'Phase'3'Efficacy'Study'of'Truvada'



iPrEx:'Enrollment'and'FollowTup'

4905'screened'

1251'(50%)'
FTC/TDF'

1248'(50%)'
placebo'

2'HIV'infec6ons' 8'HIV'infec6ons'

48'HIV'infec6ons' 83'HIV'infec6ons'

Before&&PrEP&

During&&PrEP&

4'HIV'infec6ons' 2'HIV'infec6ons'
&&&&A3er&&PrEP&

54'HIV'infec6ons' 93'HIV'infec6ons'
&&&&Total&&infec6ons&

2499'enrolled'

Grant R, et al. CROI 2011. Abstract 92. 



iPrEx:'Efficacy'

•  Efficacy'through'study'end'(mITT):'42%'(95%'CI:'18%'to'60%)'

P = .002 
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Wks Since Randomization Pts at Risk, n 
Placebo'

FTC/TDF 
1248' 1198' 1157' 1119' 932' 786' 638' 528' 433' 344' 239'1030' 106'
1251 1190 1149 1109 939 808 651 523 419 345 253 1034 116 

Grant R, et al. CROI 2011. Abstract 92.  



Partners'PrEP:'TDF'vs'TDF/FTC'vs'
Placebo'in'HIVTSerodiscordant'Couples''

HIV-negative partners in 
HIV-serodiscordant 

heterosexual couples 

(N = 4747) 

Oral'Tenofovir'QD'
(n'='1584)'

Oral'Tenofovir/Emtricitabine'QD'
(n'='1579)'

Oral'Placebo*'

(n'='1584)'

*Placebo arm terminated early on July 10, 2011, by data and safety monitoring board. 

Follow-up: 
36 mos 

Baeten JM, et al. N Engl J Med. 2012;[Epub ahead of print]. 



Partners'PrEP:'Both'PrEP'Strategies'
Significantly'Reduce'HIV'Acquisi6on'

•  Both'PrEP'strategies'associated'with'significant'
reduc6on'in'HIV'acquisi6on'vs'placebo'in'both'men'and'
women'
–  TDF'efficacy:'71%'in'women,'63%'in'men'
–  TDF/FTC'efficacy:'66%'in'women,'84%'in'men'

Primary Efficacy 
Outcome, mITT Analysis 

TDF 
(n = 1584) 

TDF/FTC 
(n = 1579) 

Placebo  
(n = 1584) 

HIV acquisitions, n 17 13 52 
HIV incidence/100 PY 0.65 0.50 1.99 
Efficacy vs placebo, % 
(95% CI) 

67 
(44-81) 

75 
(55-87) -- 

! P value <'.0001' < .0001 -- 

Baeten JM, et al. N Engl J Med. 2012;[Epub ahead of print]. 



TDF2:'PrEP'With'TDF/FTC'in'HIVT
Nega6ve'Heterosexuals'in'Botswana'

Thigpen MC, et al N Engl J Med. 2012;[Epub ahead of print]. 

'Oral'Tenofovir/Emtricitabine'
(n'='601)'

Oral'Placebo'
(n'='599)'

HIVTuninfected'adults,'
heterosexually'ac6ve,'

aged'18T39'yrs'

(N'=1219)*''

≥ 12-mo 
follow-up 

*n = 19 patients excluded for failure to start study medication or HIV infection. 



TDF2:'PrEP'With'TDF/FTC'Significantly'
Reduces'HIV'Acquisi6on'

Thigpen MC, et al N Engl J Med. 2012;[Epub ahead of print]. 

!  9'vs'24'pa6ents'seroconverted'in'TDF/FTC'vs'placebo'arms,'respec6vely'

!  Overall'protec6ve'efficacy'of'TDF/FTC:'62.2%'(95%'CI:'21.5T83.4;'P'='0.03)'

!  Reduc6on'in'HIV'acquisi6on'with'TDF/FTC'observed'in'both'men'and'women'but'study'
underpowered'to'demonstrate'sexTbased'differences'in'outcomes'
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VOICE'Design'

$5,029$HIVF$women$

Oral'TDF' Oral'
Placebo'

Randomized$to$once$daily$use$$

1°$endpoints:$HIV$infec6on,$safety$

Monthly'visits'

Oral'FTC/TDF'

Comprehensive&HIV&preven6on&counseling,&condoms,&contracep6on,&
pregnancy&test,&STI&evalua6on&&&treatment,&provision&of&study&product&

Vaginal'sex'in'prior'3'months'
Not'pregnant'or'breasteeding'

Willing'to'use'effec6ve'contracep6on$

Vaginal'TFV' Vaginal'placebo'



Primary'Efficacy'Results'(mITT)'

TDF*$
Oral$

Placebo*$
FTC/TDF$

Oral$
Placebo$

TFV$Gel$
Gel$

Placebo$$

PersonFyears$ 823' 837' 1285' 1306' 1026' 1030'

No.$of$HIV$
infec6ons$ 52' 35' '61''' '60''' '61''' '70'''

HIV$incidence$
per$100$pFy$$$

6.3$
(4.7,'8.3)'

4.2$
(2.9,'5.8)'

4.7$$$
(3.6,'6.1)'$

$4.6$
(3.5,'5.9)'$$

$5.9$$
(4.5,'7.6)'$$

$6.8$$
(5.3,'8.6)'$$

*Censored'on'date'when'sites'were'asked'to'take'women'off'of'TDF'and'TDF'placebo'pills'



Primary'Efficacy'Results'(mITT)'

TDF*$ FTC/TDF$ TFV$Gel$

HIV$protec6on$efficacy$vs.$placebo''

HR$
95%$CI$

1.49'
(0.97,'2.3)'

1.04'
(0.7,'1.5)'

0.85'
(0.6,'1.2)'

PFvalue$ 0.07' >0.2' >0.2'

*Censored'on'date'when'sites'were'informed'to'take'women'off'of'TDF'and'TDF'placebo'pills'



IPREX'



36'week'delay'



And'what'was'happening'before…….'



Sexual Partners in iPrEx



And'what'was'happening'before…….'
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suyphylis'





Acute HCV among HIV+ MSM 

Australia11: 47 cases 
Prevalence chronic HCV/HIV16,19 

< 1%: 1.000 

USA1,2: 55 cases 
Prevalence chronic HCV/HIV12-14 

15 – 30%: 180.000 – 360.000 

Europe: 1068 cases 
Prevalence chronic HCV/HIV14,15 

25%: 185.500 

-UK3,4 552 
-Germany5,18, 27 157 
-France6,7 126 
-Netherlands8,17 97 
-Belgium20  69 
-Swiss9 23 
-Italy10 21 
-Denmark21 13 
-Spain26  ~8 

Lebanon22: 1 case 
Prevalence chronic HCV/HIV25 

49%: 1.500 

Canada23: ~30 cases 
Prevalence chronic HCV/HIV24 

19%: 11.200 

Taiwan28: 28 cases 
Prevalence chronic HCV/HIV29 

55%: 8.800 

1:Luetkemeyer JAIDS 2006; 2:Cox Gastroenterology 2008; 3:Giraudon Sex Transm Infect 2008; 4:Ruf Eurosurveill 2008; 5:Vogel CID 2009; 6:Gambotti Euro 
Surveill 2005; 7:Morin Eur J Gastro Hepat 2011;  8:Urbanus AIDS 2009; 9:Rauch CID 2005; 10:Gallotta 4th Works. HIV & Hep. Coinf. 2008; 11:Matthews CID 
2009; 12:Sherman CID 2002; 13:Backus JAIDS 2005; 14:UNAIDS Report 2008; 15:Soriano JID 2008; 16:Matthews CID 2011; 17:Arends Neth J Med 2011; 
18:Neukam HIV Med 2011; 19:Pfafferott PLoS One 2011; 20:Bottieau Euro Surveill 2010; 21:Barfod Scand JID 2011; 22:Dionne-Odom Lancet Infect Dis 2009; 
23:Hull personal conversation 2011; 24:Remis Public Health Agency of Canada 2002; 25:UNGASS Country progress Report 2010; 26:Soriano personal 
conversation 2011; 27:Boesecke 18thCROI Boston 2011 abstract #113; 28:Sun Liver International 2011; 29:Lee J F Med Assoc 2008 







Drug'Resistance'



• No resistance in those who acquired HIV after enrollment 
• 3 cases of resistance in 10 seroconverters at entry 

iPrEX:'Resistance'

8 on placebo arm   2 on FTC/TDF arm 

1 with transmitted multi-resistant HIV M184V & M184I (indeterminate)  



• No resistance in those who acquired HIV after enrollment 
• 3 cases of resistance in 10 seroconverters at entry 

iPrEX:'Resistance'

8 on placebo arm   2 on FTC/TDF arm 

1 with transmitted multi-resistant HIV M184V & M184I (indeterminate)  





Reduc6on'in'BMD'
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MonitoringTThe'FDA'says..'

•  Prior'to'star6ng'measure'renal'func6on'and'
serum'phosphorus'

•  Asess'risk'factors'for'renal'and'bone'toxicity'
•  Consider'supplemen6ngvitamin'D'and'calcium'

•  Monitor'renal'func6on'frequently'

•  Consider'DEXA'scans'



Who'will'prescribe?�

62 



Who'will'prescribe?'



Who'will'prescibe?'



Who'will'prescribe?'



sharing'









•  75'billion'dollars'increase'in'health'care'
related'costs'
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Coverage at risk MSM 



To'reduce'below'$100,000'per'QALY'

•  Daily'cost''less'than'$15'

•  Efficacy'greater'than'75%'





Can a pill prevent HIV? 

Antiretroviral medication, Uganda 



The'Reality:'PrEP'Efficacy'Trial'Results,'March'2012'
Study$ Popula6on$ N$ Results$

CAPRISA$004$
South$Africa$

Women$ 889$ 39%$efficacy$vaginal$TFV$gel$

iPrEx$
Brazil,$Ecuador,$Peru,$S$Africa,$

Thailand,$US$
MSM$ 2499$ 44%$efficacy$FTC/TDF$

TDF2$Study$
Botswana$

Young$men$$
$women$

1200$ 62%$efficacy$FTC/TDF$

Partners(PrEP(Study(
Kenya,(Uganda(

Heterosexual((
couples(

4758(
67%(efficacy(TDF(

75%(efficacy(FTC/TDF(

FEMEPrEP(
Kenya,(S(Africa,(Tanzania(

Women( 1950( FTC/TDF(=(fuPlity(

VOICE$
S$Africa,$Uganda,$Zimbabwe$

Women$ 5029$
TDF$=$fu6lity$

Vaginal$TFV$gel$=$fu6lity$
FTC/TDF$=fu6lity$

Bangkok$Tenofovir$Study$
Thailand$

IDUs$ 2400$ TDF$ongoing$

FACTS001$
South$Africa$

Women$ 2200$ TFV$gel$enrolling$





CAPRISA:'Impact'of'Adherence'on'
Effec6veness'of'1%'TFV'Vaginal'Gel'

Adherence$Group$ HIV$
Infec6ons,$

n$

HIV$Incidence$ Effect,$
%$TFV$ Placebo$

High'(>'80%'adherence)'
(n'='336)'

36' 4.2' 9.3' 54$$

Intermediate'(50%'to'
80%'adherence)''
(n'='181)'

20' 6.3' 10.0' 38$

Low'(<'50%'adherence)'
(n'='367)'

41' 6.2' 8.6' 28$

Abdool Karim, Q, et al. Science. 2010;329:1168-1174. 



Adherence and HIV protection  
in oral PrEP trials 

%$of$blood$samples$
with$tenofovir$

detected'

HIV$protec6on$efficacy$
in$randomized$
comparison$

Partners$PrEP$
FTC/TDF$arm'

81%' 75%'

TDF2$ 79%' 62%'

iPrEx' 51%' 44%'

FEMFPrEP$ 26%' 6%'

Clear dose-response relationship  
between evidence of PrEP use & efficacy 

Baeten et al N Engl J Med 2012  
Grant et al N Engl J Med 2010 
Van Damme et al N Engl J Med 2012 
Thigpen et al N Engl J Med 2012 



Plasma'Tenofovir'Detec6on'in''
Random'Cohort'Sample'

Quarterly'Visits'
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Tenofovir Detection During 
Study Participation* 

$TDF$ FTC/TDF$ TFV$Gel$

Percent'of'samples'with'
TFV'detected'averaged'
across'women'(mean)'' 30%' 29%' 25%'

Percent'of'women'with'
TFV'not'detected'in'any'
samples'

58%' 50%' 55%'

*'At'rou6ne'quarterly'visits'among'par6cipants'in'the'random'
sample'of'ac6ve'arms'



iPrEX:$Adherence$is$Cri6cal$

•  High'(>'90%)'adherence''''''''''''
73%$effec6ve$

•  Intermediate'
(50%T90%)'adherence'$$
50%$effec6ve$

•  Low'(<'50%)'adherence'''''''''''
32%$effec6ve$

Grant  RM, et al. N Engl J Med. 
2010;363:2587-2599 



Tenofovir levels and HIV protection 

• ' 'When'PrEP'was'taken'(detectable'blood'levels),' 'high'
protec6ve'efficacy'

%$of$nonFseroconverters$
with$tenofovir$detected$

in$blood'

HIV$rela6ve$risk$reduc6on:$
detec6on$vs.$no$detec6on$of$

tenofovir$'

Protec6on' pFvalue'

iPrEx' 51%' 92%' <0.001'

Partners$PrEP$
FTC/TDF$arm'

81%' 90%' 0.002'

Baeten et al N Engl J Med 2012 
Grant et al N Engl J Med 2010 Slide courtesy of J. Baeten 



How$much$adherence$is$necessary?$

' 'iPrEx:'imperfect'adherence'might's6ll'provide' 'substan6al'
HIV'protec6on'

Es6mated$HIV$risk$reduc6on$
(95%$CI)'

2$doses/week'
76%'

(56T96%)'

4$doses/week'
96%'

(90T99%)'

7$doses/week'
99%'

(96T99%)'

Anderson et al. CROI 2012 



Risk$behavior$and$pill$taking$in$iPrEx$

• ' 'Men'who'prac6ced'unprotected'recep6ve'anal'
'intercourse'(URAI)'had'higher'PrEP'use'than'other'men'

• ' 'Men'not'having'sex'were'least'likely'to'take'PrEP''

Time points with 
tenofovir detected 

(%) 

38% 42% 54% 

No Sex Sex No URAI URAI Sexual Behavior 

Drug detected 
No drug detected   

Grant et al IAS 2011, FDA 2012 





“Drugs&don’t&work&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

if&people&don’t&

take&them”&

Former'US'Surgeon'

General'C.'Evere8'Koop'



•  “Drugs(do(work(if(
people(do((take(

them”$

Mark'R.'Nelson'
UK'Surgeon'General'



MICROBICIDES
!  Microbicide gel (CAPRISA 004) 

reduces HIV infections in women

The Good News: Unprecedented momentum in the 
HIV prevention field 

VACCINES
!  AIDS vaccine shows first efficacy in 

clinical trials

!  Replicating viral vector effective in 
controlling SIV in animal studies

!  Multiple new antibodies and targets on 
HIV discovered

PRE-EXPOSURE PROPHYLAXIS
!  Oral PrEP reduces HIV infections among 

MSM and transgendered women



45k$

35k$

25k$

15k$

2010$ 2015$ 2020$ 2025$ 2030$ 2035$

30,685$

18,892$

14,440$

3,211$
5k$

New prevention technologies will reduce HIV incidence… 
but only a vaccine will end the epidemic 

38%$

53%$

90%$

Source:'Imperial'College'and'BMGF'
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Thank$you$

For further information please contact : 

Jean-Marc Debricon
CEO  
jm@greenshootsfoundation.org 
Mobile: +44 7595 600 766

UK charity number 1138412 US 501(c)(3) registered

General enquiries: info@greenshootsfoundation.org
Website: www.greenshootsfoundation.org

Green Shoots Foundation
P.O. Box 63678
London, SW11 9BD
UK


