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. - 75 million people infected with HIV since
<SP beginning of HIV epidemic

32 million have died

38 million people are currently living with HIV
13 million person treatment gap

Number of new HIV infections, global, 1990-2019

» In 2020:

' * 1.7 million new cases of HIV
* 690000 AIDS-related deaths

> N e TR Each week:
3 i — * 5500 new HIV cases among young women aged 15-24 years

In Southern Africa:
* 5in6 new HIV cases among youth aged 15—19 years are among girls
¢ 3in5new HIV cases are among women & girls

Source: UNAIDS epidemiclogical estimates, 2020 (see hitps://aidsindo unasds. org/)

Frank TD et al., Lancet HIV, Volume 6, Issue 12, 2019, Pages e831-e859; UNAIDS epidemiological estimates, 2020 https://aidsinfo.unaids.org



A full decade ago now we learnt
that....

Antiretroviral based Pre Exposure
Prophylaxis (PrEP) provides robust
protection against HIV in all populations
and routes of infection.

Today almost 1 million people have
accessed this prevention.

CAN A PILL A DAY
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FOR INFORMATION ON THIS NEW AND
EXCITING
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1.7 Million new HIV infections in 2020 — 3x higher than the
UNAIDS 2020 targets. HIV prevention must remain a key focus.
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928,750 global PrEP initiations
(approx. 1/3 of UNAIDS target &
mostly USA)

But growth is slowing— only an
18% increase (2019-2020),
down from 104% increase in
2017-2018

e Early adoption

* National commitment to
scale-up

* Tailored programming

Segal et al., 2021, IAS R4P



TDF/FTC: Daily oral HIV prevention pills

Agent class:

TDF: Tenofovir and FTC: Emtricitabine

are nucleoside reverse transcriptase
inhibitors (NRTI’s)

Safety of TDF/FTC as PrEP — paramount
consideration for medication prescribed to
healthy individuals

TDF FTC
C Ry
L{ﬁ A

Dosing Strategy: Daily oral PrEP

Direct correlation between adherence and
protection

When adherence is high, HIV protection is
consistent and high

% of blood HIV protection
samples with efficacy in
tenofovir randomized
detected comparison
Partners PreEP 21% 759%
TDF/FTCarm
TDF2 79% 62%
BTS 67% 49%
iPrex 51% 44%

Baeten et al N Engl J Med 2012; Thigpen et al N Engl J Med 2012; Choopanya et al Lancet 2013;
Grant et al N Engl J Med 2010; Van Damme et al N Engl J Med 2012; Marrazzo et al CROI 2013



TDF/FTC: Oral HIV prevention — On Demand!

Agent class:

TDF: Tenofovir and FTC: Emtricitabine
are nucleotide reverse transcriptase
inhibitors
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Dosing Strategy:

Oral PrEP, On demand 2-1-1: two tablets
2-24 hours before engaging in sex, a
single tablet 24 hours after the first two,
and another tablet 24 hours after that.

Randomized Double-Blinded vs. Placebo then Open-Label
Extension among MSM (TDF/FTC on demand vs placebo on
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DESCOVY F/TAFZ Oral pills for HIV prevention (compared to TDF/FTC)

Agent class:

F/TAF = Emtricitabine/
Tenofovir Alafenamide are
nucleotide reverse
transcriptase inhibitors

TAF F

Dosing Strategy: Daily oral
PrEP

Advantages: Smaller pill size
Less bone demineralization
Subclinical renal toxicity

MSM or TGW

Randomized
11

= F/TAF 200/25 mg qd
r ) n=2694

Adults 218y  , pie-blinded

Active controlled

Non-inferiority
was achieved:

22 HIV
infections in
8756 PY of
follow up
Confirmed in
a sensitivity
analysis

HIV Incidence Rate/

£

0.6

100 PY (95% Cl)
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F/TDF 200/300 mg qd

n=2693

Primary analysis:

HIV incidence/100 PY when

100% complete Week 48

& 50% complete Week 96

HIV Incidence

n=2694

7 infections
4370 PY

*Under evaluation for on demand

n=2693

15 infections

4386 PY

Favors FITAF Favors F/ITDF

0.47 NI
: * : margin
0.19 1.15
IRR=1,
no difference
0 1 1.62

Spinner et al., IAS 2019 Mexico, Oral Abstract

Incidence rate ratio (IRR) was

0.47 = (0.16/0.34)



PrEP impacts lives ......

ONCE A DAY.
“I just feel PrEP is really helping, so | am not "tecipet

afraid of HIV...PrEP has made me feel so

comfortable with my partner”,
e Oral PrEP user 19 yo




ImpaCt SO fa I’ Scaling Up PrEP Access in Major Cities Has Resulted in
Population-Level Reductions in HIV Risk, among PrEP Users and Non-Users Combined

/

San Test, treat and prevent
. COUNSELING AND (SELF) TESTING
Francisco
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(2012-2016) Prevention Uptake |
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Condoms Condom
PEP(se) ART
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Harm reduction
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VIRAL SUPPRESSION Hosek, Bekker 2015 JIAS

Key point: Simplify PrEP delivery
Same day start
Lab testing done in parallel with initiation

Buchbinder SP, et al. 25" CROI. Boston, 2018. Abstract 87.; Seattle & King County and the Infectious Disease Assessment Unit. HIV/AIDS; Epidemiology Report 2017, Volume 86.;
Nwokolo N, et al. Lancet HIV. 2017;4:e482-e483; Grulich A, et al. Lancet HIV. 2018;5:€629-e637.



Daily oral prep isn’t feasible for everyone

...l have hidden them [PrEP pills], so no one
knows about them, so If | forget to take them,

, . ) 2]
there won't be anyone to remind me... =
(TGW, 28 years, inconsistently adherent).

Kimani et al., 2021, Plos One

s

F oy St
“Sometimes I just forget to take PrEP, I don't know s r_
why... maybe because there will be no pain that will = =

remind me that actually, it’s paining now, go and drink
these tablets and stuff.”
= 19))



Enablers
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Challenge of Adherence

Young MSM (12-22
yrs), US

Hosek et al., 2017, JAIDS

FTV-DP levels consistent with >4 pills/week
* Wk4:56%
* Wk48: 34%

Adherence to PrEP estimated from the concentration

of tenofovir in hair samples in the Search Study

TGW & MSM, Sub-
Saharan Africa

Kimani et al., 2021, Plos
One

Any FTV-DP detected at 24 wks (6 months)
e TGW: 62.5% (5/8)
e MSM: 14.7% (5/34)

Population assessment
in rural Uganda &
Kenya (SEARCH Study)

Koss et al., 2020

* 1/3 had drug concentrations consistent
with poor adherence

*  Young people & women showed lower
odds of [PrEP] consistent with daily
dosing

HPTN 083 — TGW & MSM
(subset of participants —
372)

Landovitz RJ et al. AIDS
2020, #OAXLBO1

Overall: 76.1% showed TFV-DP levels
consistent with > 4 doses/week
Plasma TFV levels

* 87%>10 ng/ml

* 75% >40 ng/ml
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56% had FTV-DP levels consistent with >4 pills/week

Particularly in the young and the restless....

400 young MSM (12-22 years) in 12 US cities

e Monthly visits until wk 12 and then quarterly
visits until wk 48

* Asvisit frequency decreased, so did adherence

in week 4 — dropping to only 34% in week 48

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

WK 4 WK 8 WK 12 WK 24 WK 36 WK 48

Weeks since enrolment

Hosek et al., 2017, JAIDS

m>700 (4 or
more days)

350-699 (2-3
days)

<350 (<2
days)

HBLQ

148 adolescents (15-19 years) in 2 RSA cities

e Monthly visits until wk 12 and then quarterly
visits until wk 48

* Asvisit frequency decreased, so did adherence

55% had FTV-DP levels consistent with >4 pills/week

in week 4 — dropping to only 16% in week 48
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Oral PrEP: Challenge of persistence

PrEP Uptake
100%

Q0% = -
B0%
70%
i POWER
o Prevention Options for Women
2% Evaluation Research:
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s E& LS S C Celum, et al R4P 2021
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méf FROM THE AMERICAN FECPUE

53 transgender women and MSM (SSA)
By month 6, 20.7% of participants were LTFU or had

stopped PrEP

* Any FTV-DP was detected in 62.5% (5/8) of TGW vs.

14.7% of MSM (5/34, p=0.01)

* Motives for PrEP discontinuation included negative

partner reactions and stigmitising healthcare

services

MSMn=11 % TGWn=8 % Totaln = 19 % p-value
Characteristic

In follow up and on PrEP Yes 9 81.8 7 87.5 16 84.2 1.00
No 2 18.2 1 12.5 3 15.8

Adherence at Month 6 based on self-report Consistent/ 2 222 6 85.7 8 50.0 0.04
Inconsitent” 7 77.8 1 14.3 8 50.0

TFV-DP level~ Detectable 2 22.2 5 71.4 7 43.8 0.13
Undetectable 7 77.8 2 28.6 9 56.3

Approximate pills/week 4-6 pills 0 0 3 42.8 3 18.8 0.07
2-3 pills 0 0 1 14.3 1 6.3
<2 pills 2 22.2 1 14.3 3 18.8
No pills 7 77.8 2 28.6 9 56.3

~ TFV-DP -Tenofovir-diphosphate not known at the time of conducting interviews.

A Defined as consistently and inconsistently adherent if days between the last date PrEP was taken and the month 6 clinic visit date was < 3 days or > 3 days,

respectively.

https://doi.org/10.1371/journal.pone.0244226.t1002

Kimani et al., 2021, Plos One



Patterns of PrEP initiation and discontinuation

Oral PrEP: lack of Persistence among young, black MSM in the US

or simply cycling on and off.... e
PrEP
* 37-62% of PrEP initiators discontinue within 6 months 40 fully persistent 61 stopped First stop
* Higher rates of discontinuation among youth and black MSM in the N
Jh?
US (Scott et al., 2019; Chan et al., 2016, Rusie et al., 2018, Sullivan et al., 2018)
50 restarted 32 final stop
SEARCH Study: PrEP stopping and restarting was common (1/2 of those
Second stop 36 stopped 23 persistent
that stopped restarted by week 72) (koss etal,, 2020)
H'«.
@gh
YBMSM in a US city (serota et al. 2020) 19 restarted 17 final stop
* 44% initiated PrEP through the study e T“ .
. . . . . . . . slop 15 persistent
* 69% had a first discontinuation; 40% had a final discontinuation o e ;
. . . . . . } b
. Prlvers of persistence: self efficacy, STl diagnosis, Condom-less anal E rahaitad. 3Tk
intercourse
Reasons for discontinuation: 5 i R
Serota et al., 2020,

Reasan M = 52 (%] 104 days CID

Positive HIV test 43 £ restarted

Mot currently at risk for HIV 16 {31] Fifth sto

Dislike taking pills 2 4) S9F 1 stopped 1 persistent

Side effects intolerable 5110

Logistical problems attending appointmenis 7 {13

or getting pre-exposure prophylaxis® 1 final stop

Mo reason given' 18 (35]




Why can’t we stick to “daily” things?

* We are not rational beings — we’re social and emotional

* We know what is good for us — but we struggle to stick to those
decisions

* Medication compliance for chronic diseases ~50% (WHO, 2003)

Behavioural Biases occur when trying to stick to decisions —

» Status quo bias: researchers tend to sit in the same seats at
conferences people tend to stick with TV programs as they don’t
want to change channel

* Overconfidence: people do not take precautions to guard them
against their own behavior

* Myopia: people give in to temptations at the expense of long-term
goals

* Loss aversion: prefer to avoid loosing what we have than take a risk
in order to gain

Phil Smith: Thesis 2020
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My New Year's Resolution is to
follow through with my New
Year's Resolutions.

yourgcards

someecards.com



If wou’te finding it hatd to
MOTIVATE yourself to exercise
Jjust think about BEING DEAD.

Take Exercise for example.....

» 74% of new users of health apps, stop using them within two weeks. (Endeavour Partners, 2014)

e Approx. 50% of individuals who start an aerobic exercise programme will stop within 6 months (robinson
& Rogers, 2012)

Time to discontinuation of exercise at 3 times a week by age Probability to stay in the gym according to best and worst profiles (Data

group amongst men following a Cardiac Event (Dotanskey et at., from 5240 members of the fitness center in Brazil) (Sperandei etal., 2016)
Res Gerontol Nurs. 2010)
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& by weight loss and motivated by
g S 1560 years old \ hypertrophy, health and aesthetics
bememone - 17181470 & \ 0.82
c 087 o4\
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People make best decisions when:
* Good feedback about results of healthy behaviour —
social feedback from family, friends, and partners

* Benefits of an action easy to observe - benefits of
HIV prevention are generally largely invisible

* Decision is easy to make (simple decisions) —
prevention options need to be available, affordable,
simple to administer, EASY to adhere to

Oral PrEP relies on DAILY good decision
making =
difficult for some populations, especially
youth!

Thanks Phil Smith

V

is December 1 ....cccocom




One solution: Less frequent and alternative dosing
Longer-acting agents in different formulations

Q‘ | would create a PrEP that
lasts longer. | would want a
pill that can be taken like
once a month or even
better make an injection.
This takes away all the
stigma of need to carry
pills around

b |

Fp\

(TGW, 22
years, consistently
adherent, IDI 014).

Kimani et al., 2021, Plos One



Lesso nsS fro m PsyCh |at ry. L Adjusted comparison of adherence and persistence with Oral

vs different LA Antipsychotic therapies over 12 months
(Pilon et al., 2017, Clinical therapeutics)

* Both oral and long-acting injectable formulations of anti-
psychotics medications are available

e LAI-APs are considered an effective treatment strategy for

(Fernandez-Miranda et al., 2021; Carpenter and Buchanan,
2015; Correll et al., 2016; Nasrallah, 2018).

e Early detection of non-adherence, whereas
until a major problem

dGVElOpS (Ferndndez-Miranda et al., 2021; Greene et al., 2018; Ljungdalh, 2017; Park et al.,
2018).

Adherence and persistence among adult patients (218 years)
who either began receiving an LAl (no prior LAl therapy) or

changed to a different oral antipsychotic (monotherapy).
(Greene et al., 2018, Psychiatry)

Adherence Persistence
Schizophrenic patients 5% higher 20% less likely to «  OAA - oral atypical antipsychotics
(N=5638) discontinue »  A-LAI = aripiprazole long-acting injectable therapy;
. . . . * PDC = proportion of days covered;
0] 0]
BIp?lar disorder 5% higher 1_96 Ies.s likely to *  PP-LAI = paliperidone palmitate long-acting injectable therapy;
patients (N = 11,344) discontinue *  R-LAI = risperidone long-acting injectable therapy; SGA-LAI = second-

generation long-acting injectable therapy.



Lessons from reproductive health: LARCs

Similar adherence issues — 5% of unintended pregnancies occur amongst consistent contraception users, but

41% occur due to inconsistent use.

* Requires no user adherence

* Gained popularity in recent years
* Lower side effects

e Greater effectiveness

Shown to have broader acceptability

among different populations of women -
higher amongst older women but rapidly
increasing amongst younger populations

Sonfield, Hasstedt, & Gold, 2014
Strasser at al, 2016

In SSA, injectable contraceptives are largely |
more used than the Pill

Estimated numbers of women of reproductive age (15-49 years) using various contraceptive methods, worldwide, 2019

Withdrawal Other
47 million users 15 million users
5% -\\\ 2%
Rhythm ——
20 million users Female sterilisation
3% 219 million users

24%

Male condom _____
189 million users
21% Male sterilisation

16 million users

2%

[W]n]
159 million users
17%

Pill
151 million users
16%

/ \ Implant

23 million users
2%

Injectable
74 million users

Sub—Saharan Africa I

Source: World Contraceptive Use 2019
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Effectiveness of long-acting reversible contraception |< = ¥ © %

125 [ LARC [ DMPA [ PPR
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Figure 1. Cumulative Percentage of Participants Who Had a Contraceptive
Failure at 1, 2, or 3 Years, According to Contraceptive Method.

Bars depict the cumulative percentage of participants who had a contra-
ceptive failure with long-acting reversible contraception (LARC), depot
medroxyprogesterone acetate (DMPA), or pill, patch, or ring (PPR) at 1, 2,
or 3 years. Participants using PPR had significantly more unintended preg-
nancies than those using LARC (P<0.001) or DMPA (P<0.001).
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Figure 2. Probability of Not Having an Unintended Pregnancy, According to
Contraceptive Method and Age.

Survival curves show the probability of not having an unintended pregnan-
cy, stratified according to age group. LARC methods were the most effec-
tive, and failure rates did not vary according to age (P=0.49). PPR methods
were less effective, and failure rates in participants younger than 21 years
old were twice as great as in women 21 years of age or older (P=0.02).




UChOOse: An open-label, randomized crossover study to evaluate the acceptability and

preference for contraceptive options in female adolescents (15 to 19 yo) in Cape Town, as a
proxy for HIV prevention methods.

Easy to use @ Hhuvaring®
* 180 participants randomised to receive: @ Injection
. . Felt saf B COC
* Monthly vaginal Nuvaring S
* Daily combined oral contraceptive (COC) L Did not make me sick
* Bi-monthly injectable contraceptive 2 Familiar with method
(@) Unlikely to forget
* At 16 weeks, participants crossed-over to another V0
. . . - © Made sex enjoyable
modality (all tried the Nuvaring — least familiar Q
contraceptive) E= Long dosing regimen
0 20 40 60 B0 100
. Reason for preference [%]
Reasons Against
. . GDG Muvﬂﬁng@?
Injection B Forgot Bl Ring came out
= ?3'3' t'ltll_S‘.-r Bl Tco busy Bl Ringwas uncomfortable
raveling Ran out of pills
Bl Forgotten E Travelling ’ g 1;{:”1% I?: n:s nsiruat-,? de them feel
[ Reasonnfa [ Side effects | I'I-D'.l ike the way ring made them fes
[ Scared of using pills Bl Traveling
] Reason nia Bl Scared whal the ring does to body
I Forgotien
Bl Lost
Total=30 ] Reasonnla



Dapivirine Ring: Use of a vaginal ring for LA HIV prevention

0.124 27% reduction

Agent class: 2016 (Cl 1, 46), p=0.046
Non-nucleoside reverse 008 Placebo
transcriptase inhibitors /\ e NEW ENGLAN D
— remm— o JOURNAL o MEDICINE
( N N RTI ) A Study to Prevent Infection 0,04 4 = Da pivirine presmas 2o o e
with a Ring for Extended Use I e Use of a Vaginal Ring Containing Dapivirine for HIV-1
Prevention in Women
Trial sites in South Africa, 1. Govender, MM, Migod,
DAPIVIRINE Uganda, Zambia, 0.00
e I I | | | |

Zimbabwe, Malawi

_N 0.20+
N ¢ Q\E. RING S 31% reduction
,{_ 6, CI 1, 52 ) =0.04 The NEW ENGLAND JOURNAL of MEDICINE
; | N || || | & l“ 9, 0.15- ( hP “ ”
N~ N7 N7 _. ORIGINAL ARTICLE
| H "-; ,/‘ i Placebo
=z o & & 0.10+ : Safety and Efficacy of a Dapivirine Vaginal
| || x};” U \‘;«5“ _ ! Ring for HIV Prevention in Women
| hcll.}'r"-".":j” ‘4 w 0.05 Cm et ";a pi'.ririne AL Ne\ N. \-Aan NiekeﬁrkLS“ ‘Kapliga: L:-_G‘ Bfkﬁer. C. Gama, K.. Gvil\‘ A. Kamali‘
Trial sites in South Africa, ’ .
Uganda 0.00 _‘I-' _1_ T T T T T T T T T T 1
. 0 2 4 6 8 10 12 14 16 18 20 22 24 26
Dosing Strategy:
monthly dapivirine ring In both studies: Open label extension improved effectiveness - RR 0.50

EMA approved for section 58: (1) WHO recommendations, (2) Women in LMIC ; Second
line to PrEP.
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Overall Regulatory Strategy: Dapivirine ring

European Medicines + Scientific opinion on use of a product in developing countries (via
Agency (EMA) Art 58 Article 58 procedure)
Positive Opinion « Positive opinion adopted July 2020

World Health Organization « WHO participates in EMA Article 58 procedure

(WHO)  Facilitates abbreviated WHO prequalification (PQ) -
and Collaborative Registration Procedure (CRP) i >

Amendment of . PQ Nov 2020;

SRS WHO Prequalification. (PQ) Recommendation®
Expression of and Recommendation granted Q1 2020
Interest (EOI)
IPM submits African National

IPM request to WHO, dossiers via CRP Medicines

NMRAs and EMA to use Regulatory

SRA CRP Submissions Q4 Authorities

2020 onward (NMRAs) decisions

US Food and Drug
Administration (FD
decision

e Submitted Q4 2020

*In January 2021, the WHO recommended that the dapivirine
vaginal ring may be offered as an additional prevention of
choice for women at substantial risk of HIV infection as part
of combination prevention approaches
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Costing and Supply Chain

Ring Costing

» Cost to produce the ring and prepare it for procurement brings the
price per ring to ~$12-13 for donors/multilateral agencies and other
partners. Further costs might be incurred for country shipping and
logistics

« |IPM working on 5 X scale up — reduce costs further

Supply Chain
» Global Distributor being appointed

» |IPM Registered office — Woodlands Office Park, Gauteng —
Responsible Pharmacist



Follow-on Rings

Building on monthly ring, longer-acting rings could:
 Increase convenience to women

* Lower annual costs

3-month dapivirine ring

* Phase | results: Superior dapivirine release achieved at all timepoints
over 90 days

* Next steps: Phase Il bridging trial

» Timeline: First approvals in 2025
3-month dapivirine-levonorgestrel ring
« HIV prevention and contraception

* Phase | results: well-tolerated, encouraging drug levels seen in blood and
vaginal fluid

* Next steps: Clinical evaluation of optimized formulation; Demonstration of
contraceptive efficacy

* Timeline: First approvals in 2027

27 | May 2021



When given a choice between the ring and
the Pill....

R:/ saw that the ring is easier to use than
the pills that | thought that “No, let me take
the ring”. | thought of taking the pills, but
then | thought that it is hard work. What if |
go to school and come back stressed and |
forget it? So, | was like, “No; let me just take
the ring”.

Add sound




Ca bOteg raVi r LA: Long-acting suspension for delivery via IM injection

Agent class:
Strand-transfer integrase
inhibitor

L= ] Phuen 2 Prass I Fhaas Ja

Trials: /3 —
HPTN 084 & 083 o ‘-« :
oy e

- = = = .-'I'Iﬂ'l'-llll .'I'I---u.l
* Long-acting nanoformulated injectable integrase strand m :
CABOTEGRAVIR transfer inhibitor (potent, active vs HIV-1 and 2) m st il |
F o + CAB LA single IM injection protected macaques against | — B B
H o sexual acquisition of SHIV, with plasma CAB [ [ —— —
N Z N T concentrations that can be readily attainedin humans®™ .
OH O z * CAB LA 600 mg IM QEW maintained plasma CAB ——T ettt :.....":' E.
concentrations at >1x and >4x |n vitro PA-ICqy PK e o0
efficacy targets in all participants in the phase 1| HPTN e o 4
. 077 study? -vin S
Half-life: Y o | - o
» CAB LA demonstrated virologic efficacy in combination
Oral: 40 hours with long-acting rilpivirine in maintaining HIV-1 ATLAS, ATLAS 2N {2020)
- ionl3
Injectable: 40-65 days sUppression
Ak e Lh g TEAD e B P WD APy LIRSy PR et ek ST phk B AT e ot D D
PP S e g e T e g i g oo i e e e Lo 1 5T
o STl s ety e s 1, Chevank M . o] . L e cerbemr - i Y o, et G e s I le:::-'-'QJH-'.:.‘:E::I-::::'.C.'
Dosing Strategy:

Single injection every 8 weeks



HPTN 083: Superiority of CAB to oral TDF/FTC

Provided evidence of superiority of CAB LA injected

HIV Incidence

Hazard Ratio (95% Cl)

once every 8 weeks over daily oral TDF/FTC for HIV 18 4 39 Infections
prevention among cisgender men and transgender 0 I stintd i
women who have sex with men. The Study found a 2 12 122
68% reduction in risk of HIV infection with CAB D et "
compared to TDF/FTC - o -
52 HIV infections in 6389 person-years of follow F ot | R
up o | I . — | :
« Pooled incidence 0.81 (95% Cl 0.61-1.07) per 100 e 0 075 1 1.3 2
PY- L, -ooymlicdes racw (i el
g
L 1 [ (OO =+ TOFIFTC
82 _| Cabotegravir
E e | e HR 0.34 (0.18, 0.62)
B2 p=0.0005
E g I Y
o= | e
) A A A A Landovitz, 2020,
R Weeks since enrollment AIDS 2020 Virtual




Ca bOteg raVi r LA: Long-acting suspension for delivery via IM injection

Agent class: HPTN 084
Strand-transfer integrase
inhibitor
Trials: « Women in cabotegravir arm had 89% HPTN 084: Final rez“'tSLA
HPTN 084 & 083 . . . (reportefi at IAS R4P 2021) S O\{V
lower risk of HIV infection vs TDF/FTC CAB is safe and superior to
TDF/FTC amongst
CABOTEGRAVIR o8 Cumulative HIV Incidence (ITT) cisgender African women
k- (@) H 0.0%R: 0.11 (95% Cl: 0.01-0.31) 4 infections in CAB arm vs. 36
/dﬁ ZINTYO 3 0.0 =.000027 incident infections in PrEP arm
F 'S e 2 N‘{ X 0.05 Post hoc analysis showed one
OH O ~ % 0.04 participant was infected prior
= 0.03 TDF/FTC to study start — risk of
Half-life: E 0.02 Cabotegravir becoming infected was 92%
Oral: 40 hours o 0.01 lower in CAB arm
Injectable: 40-65 days 0
0 17 33 43 65 8 97 113 129 145
DOSing Strategy: Wks Since Enrollment

Slngle InJeCtlon every 8 WGEkS Delany-Moretlwe et al., 2021, IAS R4P



HPTN 084 Interim Analysis: HIV Incidence

Pooled HIV incidence of 1.03 (95% Cl: 0.73-
1.4) per 100 PY suggests both agents highly
effective in reducing HIV acquisition in study
population

> No differences in treatment effects

between prespecified subgroups, including
age, BMI, contraceptive use

HIV incidence per
100 PY (95%)

0.2 (0.06-0.52) 1.86 (1.30-2.57)

Women in cabotegravir arm had 89% lower risk
of HIV infection vs TDF/FTC

clinicaloptions.com



http://www.clinicaloptions.com/

HPTN 084: Further evidence of CAB efficacy & safety

HPTN 084: Final results (reported at IAS R4P 2021) show LA CAB is safe and superior to
TDF/FTC amongst cisgender African women = the first safe and effective HIV prevention agent for
cisgender women has arrived!

Women in the CAB group had an 89% lower risk of HIV infection compared to the TDF/FTC
group
* 9xincident HIV infections in the TDF/FTC arm compared to the LA CAB arm
 Adherence advantage!
As safe and well-tolerated as TDF/FTC
* Injection site reactions higher in the CAB group but generally mild
* Immediate increase in body weight (~0,4kg) in CAB arm considered small compared to
weight gain seen in both arms (+2.4 kg / year in the CAB arm; +2.2 kg / year in the
TDF/FTC arm)
Pregnancy incidence in the study was 1.5 per 100 person-years in the CAB group, with no
congenital abnormities reported

STl incidence (CT and NG) was similar in both arms Delany-Moretlwe et al., 2021, IAS R4P



HPTN 077 Tail Phase: What did we learn?

A Male participants
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£
g
e
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=
£ 10004
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]
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Landovitz RJ et al, Lancet HIV, 2020-07-01, Volume 7, Issue 7, Pages e472-e481

The clinical significance of the long pharmacokinetic tail of cabotegravir observed in female participants compared

with male participants, and those with higher BMI compared with a lower BMI, need to be addressed in future
trials.



Okay. | would like it to be an injection so that

everybody that is both men and young women can use
it. If you notice the ring ends with girls. The injection
can be used by everyone. It can be accessible from the {-
clinic of one’s choice. | would want it to stay for a year. .
Do you know that if it is to be injected every 3 months

they will get tired of going to the clinic to refill. If it is a > L
year a person becomes cool in the mind [stress free] @9t |

and say to himself, ‘Look | know | will only go next year o N

the same date | got it’ ,c:'..‘

Add sound




BNABS: Broad-neutralizing antibodies, VRCO1

Agent class:
Broad-neutralizing antibodies

CD4 binding
site
1b12,

VRCO1,

VRCO02,
VRCO03, VRC-
PGO4,

HJ16, CH30-
CH34, N6

Dosing Strategy (AMP Trial)
VRCO1 mAb (IV), given on 8
weekly schedule

Neutralizing antibodies which neutralize multiple HIV-1 strains

First BNAB identified in 1990

(P<0.001)

The VRCO1 antibody did produce a 75% reduction in the number of infections in the

VRCO1 attaches to CD4 binding site

type of viruses that were most sensitive to this particular bNAb. As these represent

less than a third of circulating viral varieties, VRCO1 cannot be used as a solo

prevention drug.

Next generation BNAB’s will have longer half lives and be delivered in combination
and will target different places on the virus

Antibody  SHIV BaLP4
VRCO1 “"" 0.067
PGDM1400 “I" >50
VRCO1/ w4 01055
PGDM1400-10E8v4 :
= VRCO1
E 107,
2 ® A12V123
‘g 10°% = A13X029
8 1] * A13X032
5 + A14V135
8 104 * A14V154
= * A13X048
g 10% 0 A14V098
> 102 2 A12V099
& 100
& 0 510 1520 25 30 35 40

B 100
PGDM1400
SHIV 325¢ 5 10 VRCO1
s VRCO1/
= E3 1 PGDM1400-10E8v4
g E
0.015 £2 oa
o
o
= I I
0.168
1 1 1 1 1
000174 5 10 15 20 25
Days T 1 f
riSpeciti
PGDM1400 _ VRCO1/PGDM1400-10E8v4
10
® A13V133 O A13V1
« A1avoo1 J| 10° 0 A13V070
* A14V169 o 2 A12V068
A{ -+ A13X026 10 ¥ A13V105
V4 + A13X037 || 10¢ < ﬁ]ﬁ??g
A14V040 *
S atavoss f 10 o A14V086
o A13vo1s | 102 * A13X046
101 = et 0

0 5 10 15 20 25 30 35 40

Days post SHIV challenge

101
0 5 10 15 20 25 30 35 40

2021: proof-of-concept for BnAbs: VRCO1 achieved 75% protection over the
20- month study period (sheena McCormack, HIv RaP 2021, HY01)
HIV incidence was 0.2/100 py vs. 0.86 in in VRCO1 recipients control recipients

>
=
©




Islatravir (|S|., MK-8591): Monthly pill for HIV prevention (and treatment)

Agent class: _ Demographics, blinded safety and pharmacokinetics
Nucleoside Reverse Transcriptase

Translocation Inhibitor (NRTTI) (PK) data from a phase 2a trial of Islatravir once H I\/i%

monthly (QM) for HIV pre-exposure prophylaxis (PrEP) WZIHJD

AN |AS CONFERENCE

Lo 7-..\)/ Half-life in PBMCs approximately 190 hrs after oral dose in
/ Y Juninfected adults. . Hillier s, et al

ISLATRAVIR

Novel mechanism of
action, being developed .
for both treatment and S s e e S el

prevention and as a Time (Weoks] S —

monthly pi” a nd an Shaded area epresent 95% Predction Interval (N =100 simidaticnal: Solid lines e presest the pop PE model predictsd median eancentraticn; Mue Gled drgles represent
me=an of PULE idenm cbeerved data; Blues ermoe bars represent shancand ceyebom iod P01 interim absersed data

F [raiha e BE SEF) S5 prred' v el T ol PR Bnkld'e e AW PEF 01 08 preed's B2 sk

ISL-TF Concoriradon |pmolirmd | om calls
—r
-

IEL-TF Concorimdon |pmolird | on oclls

implant for prevention
This interim analysis suggests that monthly doses of ISL 60 mg and 120 mg achieved the pre-specified

efficacious PreEP PK threshold. Blinded safety data indicate that ISL was well tolerated.



Islatravir (|S|., |V|K-8591): Long-acting implants for HIV prevention (and treatment) —

Agent class:

Nucleoside Reverse Transcriptase

Translocation Inhibitor (NRTTI)

/:N
@)
="\ \

HO ~
F

=

Dosing Strategy:
Removable implant (52 or 62mg)

Benefits of Implants

e Reversible with removal

* Long-acting (months to years)
* Potential for Multi-purpose

ISL implant based on Implanon®/Nexplanon”®
> — $ 2mm * Usessame polymer F
- g ¢ Removable (not bioerodible) E \ J)

First in human trial results presented at IAS 2019 (Mexico): Double-blind,
placebo-controlled trial in healthy individuals

* Well tolerated (no discontinuations 0020

due to AEs and no severe implant-
related Aes)

*  62mg implant releases through 52
wks

* Lower threshold ISL-TP =
0.05pmol/108 cells. Projected at 12
months = 0.076pmol/10° cells

* Projected time to fall below
threshold: 68-70 wks (~¥16 months)

e Supports potential of ISL implant as a 0.0001 e | 0.00
once-yearly PrEP option. 0 10 P ) ) 50

Time (Weeks)

Projected C, s, ISL-TP: / -

0015, ~0.076 pmol/10cells

0.0101 0.04

0.0051 0.02

ISL plasma concentrations (M)

Schlesinger, et al, Pharm Res 2016; Gunawardana, et al., AAC 2015; Matthews, IAS 2019 Mexico, Oral Abstract



Other implant development underway....

TAF Implant for Prevention of SHIV Cabotegravir Implant
Infection:

Cabotegravir

* All 6 macaques with TAF implants (0.7
mg/day) were completely protected
against vaginal SHIV infection after 12
challenges and 4-mo follow-up (Wilcoxon
P = .0037 vs controls)

* Local skin reactions evaluated weekly

LI

nanofluid
membrane

implant

* Histology of biopsies collected at time of
implant removal assessed with H&E

» 8/12 skin biopsies exhibited marked
deep dermal necrosis (Wk 7)



JImpower

ISL QM oral PrEP - ongoing clinical
development program

Trial name
(protocol number) Population Active comparator ClinicalTrials.gov

Cisgender women at high risk
IMPOWER-022 of HIV-1 infection FTC/TDF NCT04644029

NCT04652700

o or
are at hlgh r|§k for HIV-1 FTC/TAF
infection

Phase 3

IMPOWER-024

IMPOWER 022 will be done in collaboration with the Bill & Melinda Gates Foundation which intends to provide grant funding to the International Clinical Research Center (ICRC) at the
University of Washington Department of Global Health who will be working together with MSD to conduct the trial

FTC, emtricitabine; ISL, islatravir; PrEP, pre-exposure prophylaxis; QM, once monthly; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate. 40



Lenacapavir (GS-6207): Las for HIV treatment

Early stages of development

Agent class: * Single injection shown to reduce HIV-1 viral load in
HIV-1 capsid inhibitor PLHIV with multidrug resistant HIV-1 infection.
* 88% experienced at least a 0.5 log10 reduction in HIV-1 viral load over 14 days compared
LENACAPAVIR to 17% of those in the control arm

a F F

a b [

- §F ™ = 001

-E .E £ 051

5 5 101 ] s

o E o E 'E;L-_ =1.51

E, e = o L E 20 ]

B = g = = GS-620720mg ;5§ b

B0 & 04 Z 251 = GS-6207 50mg .

E G5-6207 30 mg === GS-6207 300 myg @ G5-6207 20 Mg » GS-6207 150mg -~ -30{ = GS-6207 150 mg

& i - GE5-6207 100 mg == GS-6207 450 mg E . + G5-G207 50 mg -+ (35-8207 450 mg % A5 -.--I Gs:ﬁpul? dﬁE} .-.1”I . .

- . © " p 4 B 12 18 = =7 ) "0 1 2 3 4 5 6 7 8B 9
DOSIng Strategy' One ’ ! TlmeEaﬁer :Iis,e |:'.'.1-'Ee-:3| e o 2Tlm::;la Ef:adise?fdajsj e Time after dose (days)
injection every 6
months (ARVs that Mean plasma concentration-time profiles of Graph C: Mean log10 transformed
you only need to take Lenacapavir after a single injection to individuals change in plasma HIV-1 RNA in
twice a year!) uninfected with HIV (Graph A, n=8) and individuals | | individuals with untreated HIV-1 infection
living with HIV (Graph B, n=6). (drug, n = 6 and placebo, n=2)

Link et al., 2020, Nature



Design to evaluate efficacy & safety of LEN and
F/TAF for PrEP in Adolescent Girls and Young Women

N=5010
Week 0 52
L |
LEN SC gébm 2:1 —F/TAF placebo, n=1336 T ,
— 4| wo Primary
g n=2004 F/TDF placebo, n=668 Endpoints
Cross-sectional B F/TAF po qd + LEN SC g6m placebo LEN vs bHIV
HIV Incidence Cohort S
to gstirnate éc% F/TDF po qd + LEN SC g6m placebo
bHIV incidence n=1002 Internal active control

bHIV counterfactual™® External control

= Recency assay

= Plasma/DBS adherence-efficacy
= Surveillance or clinical trial data
= STI-HIV incidence

Will be conducted in the South Africa and Uganda
Participants may get pregnant and lactate (after reconsent)

42 bHIV, background HIV incidence; DBS, dried blood spot. AGYW: adolescent girls and young women



Design to evaluate efficacy & safety of LEN and F/TDF for PrEP in
Cisgender Men, Transgender Women, Transgender Men, and
Gender Non-Binary Individuals

N=3000

Week 0 52
|

LEN SC gém + F/TDF po qd placebo Primary Endpoint
n=2000 LEN vs bHIV

F/TDF po qd + LEN SC gém placebo
n=1000 Internal active control

Cross-sectional

HIV Incidence Cohort
to estimate
bHIV incidence

Randomized 2:1

bHIV counterfactual™® External control

= Recency assay

= Plasma/DBS adherence-efficacy
= Surveillance or clinical trial data
= STI-HIV incidence

Will be conducted in the U.S.(including Puerto Rico), Brazil, Peru, and South Africa
Will have key recruitment goals on Race, Ethnicity, Age, and Gender

43 » CGMSM, cisgender men who have sex with men; GNB, gender nonbinary individuals; TGM, transgender men.



Long Acting PrEP: Pros and Cons

Improved adherence Understanding the “long tail” implications

Less frequent reminding Ongoing persistence challenges- Long periods of
forgetting and travel

Fewer healthcare visits Accredited administrators — can’t be given out
by peers
Discreet — easier to keep private than pills Still need to consider intimacy & other SRH

needs, eg timing with LARC

—  HIVinfection
== Resistant infection

1.0 -——-\

+ No Drug
* No Resistance
05 * Infection

+ No Infection
» No Resistance

infected or resistant

Fraction

Drug Exposure



Career

— Changes
Change in 13 “
relationship status | New
RELATIONSHIP . .  PrEP / relationships
'STAIP§ Preferences
Living ™ Travel
S

circumstances -



Humanity

] Comes in many

{ Shapes and
Forms...




Voluntary Male Needle Exchange

Circumcision 2

Prevention
Should too...

R

SRR

Abstinence HIV Treatmer :

o

Harm Reduction

Infusion Implant Injection Pill

Vaginal ring Gels Insert Vaginal film Lube Douche



Then we may expect
better coverage of all
people and better
coverage of all
exposures!
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