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Th e Right C O n Ce ntrati o n Cottrell et al J Infect Dis. 2016 Jul 1;214(1):55
Estimating Efficacy With Various Doses/Week

How many achieve effective (steady-state) concentrations at the end of dosing interval?
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PreP efficacy: summary

» Oral TDF/FTC PrEP is extremely effective in adherent
individuals

» Oral TDF/FTC PrEP works best in the rectum
— The regimen is forgiving for missing up to 3 pills/week
— However, daily adherence is required for vaginal protection

» Daily TDF/FTC PrEP is close to 100% effective in
adherent gay men
— Case reports of failure in adherent individuals are rare (<5)
» Drug resistant HIV in at least two of these
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Ipergay : Event-Driven iPrEP

Intermittent PrEP? v 2tablets (TDF/FTC or placebo)
2-24 hours before sex

24 hours later

v 1tablet (TDF/FTC or placebo)  (L5[25)

v 1 tablet (TDF/FTC or placebo)

48 hours after first intake l’ ’ ’
o
p -0 — 0 — > — 3 =l

» 86% reduction in HIV risk in the placebo controlled

randomised phase

* 97% reduction in open label extension, including in

infrequent users

Intermittent PrEP, with a loading dose, is estrmely
effective in gay men

JM Molina et al, New Engl J Med 2015; Lancet HIV 2017.
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The Right Time
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Estimating Truvada Efficacy With Ipergay Dosing Strategy
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The near future: PrEP agents in phase 3 trials

) Number . Status )
Strategy Trial participants Population start—end Location

Men and transgender ) .
HVTN 704/ ‘ 2.700 persons who have sex Ongoing Brazil, Peru,
i HPTN 085 VRCO1 antibody, with men Apr 2016—June 2020 Switzerland, US
7~ infused every two o T
i months f otswana, Kenya, Malawi,
Aibody :ﬂ:‘ 7“|]33]/ 1,500 Sexually active women Mal zgfsﬂgi 2020 Mozambique, Tanzania,
4 South Africa, Zimbabwe
% ALVAC/gp120 MF59 Sexually active Ongoing
. HVIN 702 adjuvant boost, five 5,400 heterosexual women South Africa
PW\\‘/ZTCI\V:& doses over 12 months and men ovaie st 2020
Canada, Denmarl
> Men and transgender . H !
0 Discover Daily F/TAF 5,000 women who have sex Ongoing Germany, Ireland, Iga\y.
Oral PrEP with men Q4 2016-End 2020 Netherlands, Spain,
UK, US
Men and transgender g ! .
Ongoing Brazil, Peru, South Africa,
HPTN 083 4500 persans_v:]hu have sex 4 2016-June 2020 Thailand, US
N Cabotegravir injections with men
L?ﬂ'}iﬂ?:;'lgg every two months et Botswana, Kenya,
) anned start in Malawi, South Africa,
HPTN 084 3,200 Sexually active women late 2017 Swaziland, Uganda,
Zimbabwe
Q . Malawi, Mozambigue,
g HPX2008/ : e Planned start in late ¥l )
Preventive HVTNTOS Ad26 Mosaic + gp140 2,600 Sexually active women 2017/early 2013 South Africa, Zambia,
HIV vaccine Zimbabwe
REACH/ . . .
Dapivirine ring and Planned start in Kenya, South Africa,
Vaginal ing/ | "0 054/ oral TOF/FTC 300 Sexually active women Jate 2017 Uganda, Zimbabwe
Oral PrEP

DISCOVER study

Oral F/TAF versus F/TDF for PrEP

5,400 men and transgender women who have sex
with men

— reporting condomless anal sex with >= 2 partners, or
— recent syphilis or rectal gono/CT

* Primary outcome is HIV infection
« Secondary outcomes

— Bone mineral density (hip and spine)
— Renal biomarkers

* Results in 2020
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The near future: PrEP agents in phase 3 trials

) Number . Status )
Strategy Trial participants Population start—end Location

Men and transgender . .
HVTHETOAR ) 2,700 persons who have sex Ongoing B.m'l’ Peru,
i HPTN 085 VRCO1 antibody, with men Apr 2016—June 2020 Switzerland, US
e infused every two Bot P Walami
; months g otswana, Kenya, Malawi,
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. HVIN 702 adjuvant boost, five 5,400 heterosexual women South Africa
ﬁﬂzgﬂm doses over 12 months and men ovaie st 2020
Canada, Denmark,
*o Men and transgender . H N
& Discover Daily F/TAF 5,000 women who have sex M zoqgg%mgmzo Gﬂmﬁny, Ireland, Iga\y,
Oral PrEP with men —en etherlands, Spain,
UK, US
Men and transgender 5 . .
Ongoing Brazil, Peru, South Africa,
g, REINOES 4,500 persons WhO2VE S2X | 9016-June 2020 Thailand, US ]
C L
ong-acling every two months Botswana, Kenya
injectable . Planned start in Malawi, South Afyric:a
HPTN 084 3,200 Sexually active women late 2017 Swaziland, Uganda,
Zimbabwe
Q . Malawi, Mozambique,
9 HPX2008/ . . Planned start in late ¥ai) .
Preven ive HVTNT05 Ad?26 Mosaic + gp140 2,600 Sexually active women 2017/early 2018 South ﬁfrlca, Zambia,
HIV vaccine Zimbabwe
REACH | o .
apivirine ring and . Planned start in HKenya, South Africa,
Vaginal ing/ | "0 054/ oral TOF/FTC 300 Sexually active women late 2017 Uganda, Zimbabwe
Oral PrEP

HPTN 083: long acting cabotegravir 600mg

To Prevent HIV Acquisition in MSM and TGW

Landovitz and Grinsztejn, Protocol Chairs

Step 1 Daily oral CAB and TDF/FTC and
P TDF/FTC placebo oral CAB placebo
TDF/FTC and injectable
placebo at two time points 4

weeks apart and every 8 weeks
thereafter

Open-label TDF/FTC to
Cover the PK tail

CAB LA at two time points 4
Step 2 weeks apart and every 8 weeks
thereafter and TDF/FTC placebo

Open-label TDF/FTC to

Step 3 cover the PK tail

Primary Objective: Reduce HIV Incidence (non-inferiority,
double blind, double dummy design)
N=4500; Study duration: Enrollment 24-30 months; follow-up ~ 4.5 years
Enroliment goals:

* Minimum 50% of US enroliment Black MSM (~ 950)

« Overall minimum 10% TGW (~ 450)

» Overall > 50% under age 30

an HIV prevention elinical trial

14/11/2017



HPTN

HIV Prevention
Tricls Network

HPTN 083 Research Sites
44 Sites in 7 Countries

Study started in December 2016 in U.S.
350 enrolled as of July, 2017

State of PrEP implementation

‘ ‘\Kirbylnstitute
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From Proof-of-Concept to Prevention Phenomenon

Increasing inclusion of PrEP in

US Public Health PROUD & countries’ updated ART guidelines;
VOICE & FEM- Service Guidelines; IPERGAY stop PROUD and country programs launched—
PIEP oral arms WHO recommendation ~ randomization IPERGAY starting with South Africa
iPrEx stop early for PrEP & MSM early results and Kenya
results — - "
. : H |
Partners PrEP, | US FDA approval; Open-label  pep i ] WHO recommends Truvada as PrEP
TDF? results WHO ouid extension i ‘SC.USS'D" i PrEP as option for all approved in over
H - 1 . guicarce results surges in US at substantial risk 15 countries
2010 2011 2012 2013 2014 2015 2016 2017

W Research W Regulatory WM Cultural shifts W Country programming

l TGAapprovaIl

PBAC deferral

[ Generic availability]

Global licensing of TDF/FTC PreP, 2017

. Regulatory application submitted for a

. Truvada approved for prevention®
e ——— for Truvada?

Australia New Zealand Tanzania

: Brazil Israel
Canada  Peru Thailand Chil South K
France Scotland United States e e
Kenya South Africa  Zambia
Lesotho* Swaziland* Zimbabwe
Malawi  Taiwan

Hong Kong

*Approved via import license from South Africa.
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PrgP roll-out, USA, 2012-2016

Unique Individuals Starting TVD for PrEP
2012-6 (by quarter)

14,000 98,732 Unique Individuals Starting TVD for PrEP:
1715in 3012 + 11,827 in 3Q16
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R Mera et al, IAS 2017.

PrgP roll-out, USA, 2012-2016

Men and Women Starting TVD for PrEP

2012-3Q16 33731
33,483 2
{ : M 33441 |
SR 4.y Total: 98.732 ) 33.141
30,000 Mon: 8367 e
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o 2500
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R Mera et al, IAS 2017.
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PrEP use in MSM in San Francisco, 2014-2016

H African American HLatino & White ® Asian
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Year
4 GETTING TO

) §ZERD
2014 data from NHBS; 2016 data extrapolated from STOP AIDS data 2015
Snowden STI 2016 NHBS; Jen Hecht (personal communication) tngTaZeraSFarg

w.Gett

PreP implementation, France

The French Medicines Agency approved and funded
PreP use in November 2015 (temporary mechanism)

» 3405 registered, 2774 prescribed PrEP over first 13
months

» 80% of PrEP initiated in hospitals

* >90% male, mix of intermittent (60%, MSM only) and
continuous PrEP

11



PreP Trial

PreP implementation, UK

* PrgP is not funded by the NHS

— Funded in Scotland from mid 2017 for high-risk (mainly gay
men)

+ 10,000 places on the Public Health England Impact
trial implementation study, launched in October 2017
— Targeted at high-risk
— Recruited over 3 years
— Up to 230 genitourinary medicine clinics
— Very high initial demand

PrEP Implementation, Australia

« Demonstration projects in Victoria, NSW and QId,
2014-2016

— Enrolled approximately 500 participants

 First large scale implementation project (EPIC-NSW)
announced on December 1 2015
— CTN framework, using donated drug and imported generic

* PrEP approved by TGA May 2016

* Implementation trials in all states and territories
except NT

14/11/2017
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PrEPIT-WA

PreEP implementation projects, Australia

NSW Vic QLD SA ACT Tas WA
EPIC- PrEPX  QPrepd PrePX- EPIC PrEPX- PrePIT-

NSW SA Tas WA
Start date 3/2016 7/2016  11/2016 5/2017 9/2017 9/2017 11/2017
Estimated 9600 7800 6300 2300 550 700 3750
eligible (2016)
Target All high 3800 3000 500 315 100 2000
risk
Current 7699 3661 2001 468 153 53 0

EPIC investigators, PrEP-IT investigators, Edwina Wright, Darren Russell, Charlie Gilks

13
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PreP Activism

* PrP as an urgent issue

Education and demand building

Advocacy for widespread availability

Facilitation of personal importation

EPIC-NSW: recruitment as at 30 September

(]
7000 ..,-0”
6500 - oo®
6000 -
5500 -

0 5 0 15 20 25 30 35 4 45 50 55 60 6 0 75 &
Weeks
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Demographics of EPIC participants to September 30

Characteristic

%

] Slight under-recruitment of
aged < 30

Gender
Male 98.9
Female 0.1
Transgender, male-to-female 0.8
Transgender, female-to-male 0.2
Other 0.1
Sexual identity
Gay/Homosexual 93.8
Bisexual 5.1
Heterosexual 0.5
Other£ 0.6
S)
<20 1.2
20-29 28.3
30-39 34.8
40-49 22.0
250 13.7
Total* 100.0

ymm Institute

Demographics of EPIC participants to September 30

Characteristic

Aboriginal /Torres Strait Islander status

%

Non-Indigenous 98.3
Aboriginal/Torres Strait Islander 1.7
Country/Region of birth
Australia 61.0
QOceania 4.0
[ Asia 13.9
Northern America 2.9
South/Central America, Caribbean 3.6
Europe 11.3
Middle East 1.6
Africa 1.9
Area of residence
Major cities 94.2
Inner Regional 5.3
Quter Regional 0.4
Remote 0.1

Under-recruitment of
Asian gay and bisexual men

15



STI prevalence at baseline

EPIC-NSW continues to enrol high-risk participants

30 4
£25 . . .
g No decline in baseline STI prevalence
o
o
B 20
@
%
215 4
=
5
o 10.2

9.3 9.7

E 10 S 8.7 - 2.0 86,9 864
$ :
c
8 5
U
= 0.6 02 11 0.4 0.8 0.6

0 4+ e e iy - e .

Q2 2016* Q32016 Q42016 Q12017 Q2 2017 Overall

n-s=14, n=1665 n-s=20,n=1305 n-s=20,n=734 n-s=21,n=824 n-s=22,n=712 n-s=22, n=5240

m Chlamydia ® Gonorrhoea m Infectious Syphilis*

http://www.health.nsw.gov.au/endinghiv/Documents/

Measuring population-level
impact of PrEP

‘ ’ Kirby Institute
N

14/11/2017
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What population-level impact do we expect?

Mathematical modelling suggests it will be maximised if...
« Targeted to high-risk gay men
» With_high coverage (90%)
* Rolled out quickly (1-2 years)

1200

» Lower levels of roll out lead to
much lower reductions in
incidence

800

400

New infections »

0

» Herd protection is a critical o — o ==

part of the population-level Year
effect R Gray et al, Wednesday 230pm Royal Theatre

High level coverage is required for population
level effectiveness

Two places where highest level of coverage attained

» San Francisco
— Gradual uptake since 2012
— Now > 12,500 on PrEP in a city of < 1 million

« NSW
— Little PrEP prior to 2016
— Rapid uptake: >7,700 initiated since March 2016
— About 70% of estimated high-risk gay men are on PrEP

— No caps to eligibility, so that all eligible men who present to
one of the 30 clinics can receive PrEP

17
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Figure 1.2 New HIV diagnoses, deaths, and prevalence, 2006-2016, San Francisco
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Jan-June 2017 MSM diagnoses were 31% lower than
the averagg Jan-June count for the prior 6 years.
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NSW new diagnoses Jan 2011 - Jun 2017 in
MSM, by stage of infection at diagnosis

Number of MSM newly diagnosed

120

100

14/11/2017

98 | the average Jan-June count for the prior 6 years.
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Challenges in maximising the
population-level impact of PrEP

‘] >\Kirbylnstitute

Some challenges we are facing now

» Providing equitable access to PrEP

* Increasing condomless anal intercourse and STIs

» Public funding of PrEP

20



PrgP roll-out, USA, 2012-2016

Under-recruitment of young people

Age of TVD for PrEP Users
20 1 2_6 15,060 Women !3..6'.12 Men
<25y "%
[Aversgenge | 3s0y | | Averagengs | 3ty |
2016 WTy 2016 371y

R Mera et al, IAS 2017.

PrgP roll-out, USA, 2012-2016

Under-recruitment of ethnic minorities

TVD for PrEP Use Compared With Population and
New HIV Infections

Estimated Population Distribution Total TVD for PrEP Use Estimated New
by Race/Ethnicity by Race/Ethnicity HIV Infections
2015° Sept 2016' 218

L)

" \Whn
B Hapone
§ Astan

A
(AL

"Thoon dats reprasart 41% of yrique ndbasus who staried TVD S PYRP fom 2012 to 3010 'Oty inchcaies Armavican halan, or Alyscs sative, ravie Masatan, or Paciic istandar

R Mera et al, IAS 2017.
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Figure 21 Number of persons newly diagnosed with HIV by race/ethnicity, 2006-2016, San
Francisco
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Equity of PrEP access, EPIC-NSW participants

Compared to 2015 HIV notifications in MSM, EPIC-
NSW participants are
» Less likely to be born in NE or SE Asia

— However a sector-side response is leading to substantial
increases in enrolment in the most recent quarter

» Less likely to be aged < 30 (slightly)

* No different in indigenous status, non-Sydney
residence

R Guy et al, Monday 1615, Bradman theatre

14/11/2017
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NSW new diagnoses Jan 2011 - Jun 2017 in
MSM, by place born

120

No decline in HIV diaghoses in overseas born MSM }
100
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40
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NSW Notifiable Conditions Information Management System — extract 7 Aug 2017

NSW Health

Increasing condomless anal intercourse

Flgure 7.2 Percent of MSM reporting condomless anal intercourse In the last six months by
self-reported HIV status, the STOP AIDS Project, 2007-2016, San Franclsco
70% - 68%

63% 63% b4% 6%

60% 60%
60% A 56% 57%
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hwww.sfdph.org/dph/comupg/oprograms/HIVepiSec/HIVepiSecReports.asp
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Gay men with casual partners, Sydney/Melbourne
Periodic surveys, 2011-17

Arts & Social Sciences
re for Social Research in Health

100%
B CAIC (any receptive): HIV-
90% negative/untested not on
Prep
80% M CAIC (insertive only): HIV-
negative/untested not on
70% PrepP
m CAIC: HIV-positive not on
60% ART/DVL
50% CAIC: HIV-negative on
PreP
40%
W CAIC: HIV-positive on
30% ART/UVL
20% ™ Consistent condom use
10%
® No anal intercourse
0%
2010 2011 2012 2013 2014 2015 2016 CAIC = condomless anal
(n=1698) (n=1996) (n=1771) (n=1565) (n=1408) (n=1704) (n=1884) intercourse with casual partners

Source: Sydney Gay Community Periodic Survey 2017

M Holt et al, Monday 1600, Royal Theatre

Gay men with casual partners, Sydney/Melbourne
Periodic surveys, 2011-17

Arts & Social Sciences
Centre for Social Research in Health

100%
M CAIC (any receptive): HIV-
90% negative/untested not on
PreEP
80% M CAIC (insertive only): HIV-
negative/untested not on
70% PrEP
1 CAIC: HIV-positive not on
60% ART/DVL
50% CAIC: HIV-negative on
Prep
40%
M CAIC: HIV-positive on
30% ART/UVL
20% " Consistent condom use
10%
H No anal intercourse
0%
2010 2011 2012 2013 2014 2015 2016 2017

(n=1698) (n=1996) (n=1771) (n=1565) (n=1408) (n=1704) (n=1884) (n=2102)

Source: Sydney Gay Community Periodic Survey 2017

M Holt et al, Monday 1600, Royal Theatre

14/11/2017
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https://csrh.arts.unsw.edu.au/research/publications/gcps/#sydney
https://csrh.arts.unsw.edu.au/research/publications/gcps/#sydney
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“Risk compensation” or “increased CLAI”?

* Increasing condomless anal intercourse with casual
partners has accompanied PrEP roll-out in San
Francisco and in Australia

+ Mathematical modelling suggests that this will have
little impact on population-level HIV prevention
impact provided there are high levels of uptake and
adherence in those at high-risk

* Increase in STI risk

— Overall epidemic effect will be counter-balanced by
increased testing and shortened duration of infection

— Anincreased number of infections related to increased STI
testing can definitely be anticipated

Increasing STIs, San Francisco

Figure 7.3 Male rectal gonorrhea and male gonococcal proctitis among MSM by HIV
serostatus, 2006-2016, San Francisco
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hwww.sfdph.org/dph/comupg/oprograms/HIVepiSec/HIVepiSecReports.asp
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Increasing gonorrhoea, Australia
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——HIV negative gay and bisexual men 14.7 13.7 17.8 19.3 18.8 24.3 23.1
—o—HIV positive gay and bisexual men 21.0 23.0 26.2 30.5 25.9 32.7 33.7
—o—Female sex workers 2.9 3.6 4.5 3.5 3.8 5.3
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How the Hl1V-prevention drug could break
the NHS

Ross Clark

n w|

Public funding of PrEP

* PreP can be highly cost-effective

* However, it will always be much less cost effective
than ART for HIV therapy

» Countries which fund drugs based on cost-
effectiveness will offer lower prices for ART as a
preventive than prices offered for ART as treatment

» For the pharma industry, the counterbalance is
substantially larger markets than for treatment

Substantial price reductions, guided by cost-effeveness
analyses, are required for PrEP to be publically-funded
in Australia and similar countries
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Maximising PrEP effectiveness: summary (1)

* PrEP Implementation can lead to rapid, substantial
declines in HIV infection if it is rapidly targeted to
saturation of high-risk groups

« Systems for monitoring recent infection are required to
monitor population-level efficacy

» Equitable PrEP promotion is essential for maximal
effect
— Roll-out should reflect the epidemic

— Increased use by Asian-born gay and bisexual men is a
pressing need in Australia

Maximising PrEP effectiveness: summary (2)

* Increasing CLAI occurs, but will not compromise
effectiveness provided those at high risk are on PrEP

— HIV outbreaks in the 20% of gay men with casual partners
who do not always use condoms are still possible

— Multi-faceted HIV risk reduction, including condom use, in
this group remains critical

— In a casual sex setting, everybody needs to protect
themselves

* “Prevention” PrEP pricing must be resolved urgently
— Prevention therapeutics is a different field of health
economics

— For pharma, lower drug prices are balanced by substantially
larger markets

14/11/2017
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PrEP is part of Combination Prevention

HOW

DO IT?
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purchased from Mylan pharmaceuticals.

14/11/2017

29



The EPIC-NSW Site Coordinators

EPIC-NSW Site

Albury & Wagga Sexual Health Clinics
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Gonorrhoea incidence,

Sweden, 1912-1995
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Gonorrhoea incidence, US, 1941-1997
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