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Learning Objectives

After attending this presentation, learners will be able to:
= Explain the origins of preexposure prophylaxis (PrEP)

= |dentify the limitations of currently available PrEP agents
and strategies

= Describe challenges and opportunities of long-acting
injectable PrEP

= Summarize the current pipeline of PrEP agents
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1.5 Million New Infections in 2019
4100 New Infections per Day

UNAIDS. GAP Report 2020
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How Did We Get Here?
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How Did We Get Here?
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Maximizing the Potential Effectiveness

TDF/FTC (7x/week) TDF/FTC (~1x/24°)

24
99%
Cl: 96 -99 Cl: -17 - 100
Some adherence forgiveness with 6-7 doses per week likely
retained protection required
Domell0 et 3415 2014
S———" ‘Cotet et 1. 10, 2015
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“PrEP 3.0™ Trials of Novel PrEP Agents

ASPIRE Ring DISCOVER HPTN 083 HPTN 084

(Dapivirine) (Dapivirine) (TOFIFTC) (TAFIFTC) (TOFIFTC) (cAB) (TOFIFTC) (cAB)

Cli1-46 Cl1-51 Incidence Incidence Incidence  Incidence Incidence  Incidence
rate rate rate rate rate rate
0.30% 0.16% 1.22% 0.41% 179% 0.21%
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AVAC Global PrEP Trscker, G2 202

The Power of Targeted PrEP Implementation

Reduction in HIV Incidence Attributed to Scaling Up PrEP Access

74% 58% 50% 54% 32%
Reduction Reduction Reduction Reduction Reduction
(2016-2020) (2012.2018) (2014:2020) (2015-2020) (2016-2017)
4 PLoS Med. 2021:18(2)010034%2

Buchbinger 57,1l 3 Acquirimmine Defc Syndr. 2019:32(suppl3)S176-5162,

‘Seatl & King County ond he INBCous ise 346 Assessment Lt FIVIAIDS Epidemilagy Repart 2021, olume 0.

K Heath Sty Agerey hpassets pu : 122021

G A.ctal Lancei IV 2018:5:0626 4637
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PrEP-to-Need Ratio (2021)

PrEP-to-need ratio
tigher s better)
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PEP-o-need rato: the number of PrEP Lsers {0 the rumber of people neviy dagnosed i HIV.
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PrEP Initiations by Country, July 2022
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Trends in PrEP Use in the United States
(2012-2021)

— Equity metric, no “target” level

+ US prevention programs in all regions
have demonstrated larger gaps in PrEP-to-
need ratios by race/ethnicity

PrEP-to-Need Ratio

— Southern states lagged all other regions

- Better programs are needed to provide
PrEP to communities and people at
greatest risk for HIV infection

Northeast South Midwest West

+ PrEP-to-need ratio PrEP-to-Need Ratio (2021)
— Number of PrEP users divided by the number % Ewhie
of new HIV diagnoses in that group in the [slack
same year 50 [MHispanic

6 months AND any of the following

- HIV-positive sexually active partner

- MSM
HIV-positive sexual partner

(especially if partner has an unknown or Recent bacterial STI
detectable viral load) High number of sexual partners
. . History of inconsistentor no condom use

- Bacterial STl in past 6 months P A—

— History of inconsistent or no condom use + Heterosexual women and men
with sexual partner(s) ~ Same as MSM plus in a high HIV prevalence

area/network
« PWID - PWID

~ HIV-positive partner OR sharing injection = IRl Ty

equipment - Sha

COC. s v o goutvipatiskprepicdeiv-prep-gudeines 2021, pi. Publshed Decermber 2021

s .t ADS S 262225593227 A OALBXGIS. Sie 15
CDC 2021 PrEP Update: Identifying Persons at
Substantial Risk of Acquiring HIV Infection

- Sexually active adults and adolescents Previous 2017 Guidance on
who had anal or vaginal sex in the past Substantial Risk of Acquiring HIV Infection
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Oral PrEP Options

FDA-approved Yes
Persons at substantial MSMITGW MSMITGW MSM
tisk for acquiring Heterosexual cisgender Non-vaginal exposure
HIV infection i men (weight 235 kg)
Adolescents (weight 235 kg)
Dose 200/300 mg qd 200125 mg qd 211
min) 25k 21024
1 pit 22 hours aftr il 2-pi dos
1 pit: 43 hours after il 2-pi dos
Vi SR PIEXIOLE, PROUDIOLE, Kaiser Permanente stu, DISCOVER PERGAYIOLE
studles Pafers YR, Bt TOF2, VOICE, FEM-PIEP e
Bangiok tenofovir Suy/OLE
113

OLE: open-label extension.
“Subsequentsexual events:
[ 2-1-1 doses, take 1 pilliday until 48 hours after the last sexual event.
ita gap of <7 days occurs between the last pil and the next sexual event, resume 1 pill daily.
Ifa gap of 27 days occurs between the last pll and next sexual event, start again with 2 pills.

Daily Daily Non-Daily
FITDF FITAF FITDF
Yes No

Side 17
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Incidence (per 100 Patient-Years)

DISCOVER Trial: HIV Incidence

Baseline to
Week 48

15 nfections!
4538 patontyoars

7 nfections!
asTapentyears

FITAF DF
(n=2670)  (n=2665)

soz9patientyears

Baseline to Open-Label Baseline
Week 96 to Week 48

15 nfections!
soszpatientyears

Binfectons/

2 nfectons!
2139patientyears

0.05
L infection!

2153 paeniyers
FITAF FITDF Stayon  FITDFFITAF
(1=2670)  (n=2665) (n=2114)

FITAF
(n=2070)
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ANRS Prévenir Study:

y Versus On-Demand PrEP in High-Risk MSM

Ongoing, open-label, prospective
study (Paris region)

+ HiV-negative, high-risk adults

+ Inconsistent condom use

+ Creatinine clearance (250 mL/min)

+ HBsAg negative (on-demand arm)

Paricipants may choose either daly or on-demand
PAEP and coud switch regimens during tial

Daily PrEP
(n=1544)
On-Demand PreP
(n=1515)

Primary endpoint: demonstrate 215%
reduction of new HIV diagnoses in the
Paris region
Baseline demographics (similar between
daily and on-demand arms)

Median age: 36 years

White: 86%

MSM: 99%

No regular sex partner: 55%

History of PrEP use: 56%

Use of Chemsex: 14%
Number of condomless sex acts in prior
four weeks: 2
Number of sexual partners in prior three

months: 10

Side 19

ANRS Prévenir Study:

y Versus On-Demand PrEP in High-Risk MSM

HIV infections (n=6; 3 in each group) over

amean follow-up of 22.1 months

Overall HIV incidence: 1.1 per 1000

patient years (95% Cl: 0.4-2.3)

~ An estimated 361 infections were averted*

Both groups had high rates of retention

and correct PrEP use

Number of sex acts (17,882 among 3049

persons)

Daily PrEP users had more partners and

more frequent sex versus on-demand

PrEP (P<0.0001)

High incidence of bacterial and viral STIs

Safety

— Discontinuations due to adverse events
(n=4, 2 in each group)

cAssuree ot

Follow-up (patient-years) 2723
HIV incidence 11 11
per 1000 patient-years (95% Cl) 0.232) 0.2:32)
At last sexual intercourse (%)
Correct PrEP use 98 £
Creatinine clearance <50 mL/min 25 22
per 1000 patient-years (95% Cl) (14-42) (0.8-48)

Molna 124, et al LancetHIV 20229.0554-0502.
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HPTN 083 and 084:
Long-Acting Injectable Cabotegravir for PrEP

« Phase 3 studies Double-Blind, Placebo-Controlled
* Double-blind, placebo-controlled Step1 Step2 Step3
persons at high-risk for HIV g Weeveks) (-3 yegavs) 1 egar)

infection in general good health

b i Cabotegravir 600mg Daily Oral

No IDU, HCV, HBV, seizure 30mg qd IMinjection g8 weeks FTCITOF
disorder, CVD, abnormal liver —r o —
Sy aily Oral aily Oral

« HPTN 083:
women Week 0 5 190 238
« HPTN 084: cisgender women DSMB recommended early termination of blinded phase of both studies

Matching oral and M placebos ncluded n the oral and infection phase double-blind arms.
HPTN 083 was conducted in US, Brazi, Peru, Argentina, South Afrca, Vietnam, and Thaiand.
HPTN 084 was conducted in Botswana, Kenya, Malawi, South Africa, Swaziand, Uganda, and Zimbabie.

Larcioviz 3, ot N Engl bed 2021,385:595-605

ey Moreive . e al Lancet 2072:399 17791789, e
e e 5615 SAIGS Soc s0rziznipn3)227.220 Absusct oL O

HPTN 083 and 084: HIV Incidence

HPTN 083 (MSM/TGW) HPTN 084 (Cisgender Women)
Updated Year 1 Primary Year 1
37 Primary Blinded Period Unblinded Analysis 3 Blinded Period Unblinded Analysis

©018:052) ©017-066) 25 ©005-031) (0.05-022)
220

g
b
4
g
g
3
>
H

HIV Incidence (per 100 person-years)

Injectable  Daily Oral
Cabotegravir
e

Injectable _ Daily Oral
FITDF TR
(n=1614)  (n=1610)

Cabotegravir
(0=1613)  (n=1610)

Injectable _Daily Oral
Cabotegravir  FITDI
(n=2241)  (n=2247)

Injectable _ Daily Oral
FITDF
¢

Cabotegravir
(n=1662) 627)

Lasciouiz R, otal N Engl bed 2021,385:595.608

ety Moreive S, tal Lancet 20721399 1779-1769. sige 22

Assessments for Injectable Cabotegravir
PrEP Follow-Up Care

1 Month Every 2 Months Every 4 Months Every 6 Months At Least
After Beginning With Beginning With Beginning With Every
1+ Injection 3¢ Injection 3 Injection 5" Injection 12 Months
+ HIV Ag/Ab test - HIV Ag/ab test Bacterial STI " Bacterial STI © Assess desite to
[ V-1 RNA sssa | V-1 RNA ssa screening for MsM | | screening for ai contine injections
J i and TGW who have | | heterosexually- for PrEP
sex vith men aciive cisgender . Chiamydia
~ Gonorrheal women and screening
G cisgender men ool
G rectal.uine) | | Gonorhear ocife csgender
Syphils (blood) chiamydia e
(oral, rectal, urine) cisgendermen
When discontinuing cabotegravir injection Z_Syphils (blood) {vaginal, uine)
- R he “tail” and levels
~ Assess ongoing HIV risk and prevention plans.
~ ItPrEP is indicated, FITDF or F/ 8 weeks after last injection
- c pvisits with HIV 12 months
P atboh -
. . S22
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Comparison of acute HIV Infectlon (AHI) to Infections that
occur In the setting of long-acting early viral Inhibition (LEVI)

Cause
Onset

Viral
replication

Symptoms

Detection

Duration
Persistence
Transmission

Drug
resistance

AHI
Phase of natural HIV infection
New infection
Explosive

Fever, chills, rash, night sweats, muscle aches,

sore throat, fatigue, swollen glands
AgiAb assay, RNAassays (including less
sensitive POC and pooled tests), DNA assays,
total nucleic acid assays

1-2 weeks (until Ab detection)

Rare*
Very likely

No (unless transmitted)

LEVI

Long-acting anti-viral PrEP agent (prototype: CAB-LA)
Infection during PrEP.
Initiation of PrEP agent during acutefearly infection

Smoldering

Protean, often no symptoms reported

Ulirasensitive RNA assay
(often low or undetectable RNA, low/undetectable DNA,
diminished/delayed Ab production)

Months (until viral breakthrough, cessation of anti-viral
exposure or ART start)

Weeks-months after anti-viral agent is discontinued
Unlikely (except possibly through blood transfusion)

Yes (can emerge early when viral load is low)
s 20

CAB PrEP Implementation

(similar issues for CAB/RPV for ART, redux)

Insurance variability
- Coverage

Residence in pharmacy vs. medical benefit

- Share-of-costimplications thereof

Requirement for Buy-and-Bill vs. Specialty Pharmacy

Unclear reimbursement by CMS until J-code July 1, 2022

Institutional Requirements
= Institutional support for Buy-and-Bill
- Institutional allowance of Brown/White/Clear Bagging

Side 25

CAB PrEP Implementation

(similar issues for CAB/RPV for ART, redux)

Clinic Requirements
- Operations/Work flow for administration
- Patient Tracking
- Bridging with missed doses (inconsistency between RCTs and PI)
- Reloading (inconsistency between RCTs and PI)

Provider Hesitancy
- Which to recommend?
- How to counsel re: Onset? Durability?
- Resistance and options for ART choice in breakthrough
- Complexity (and anguish!) of discordant results

Side 25
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Making Good Decisions Absent
Limited/No Data

What to start?
- Whatever the patient will adhere/persist with best
- There is no ethical/moral “obligation” to use CAB
Onset of protection?
- PK suggests time from first injection (irrespective of OLI) to 8x PA-IC90 is
median 2 days, 95% by 7 days
- Durability — incredibly interpatient variability (077 data), likely varies by sex
(maybe BMI), wouldn’t assume more than 9-10 weeks for males, 12? for
females
Breakthroughs (nee: failures)
- Poorly understood to date
- Salvage with DOR or 1/PI if infection likely to have occurred within 1 year,
DTG/BIC-based ART >1 year?

Side 27

What’s Next?

‘milk? __got:

gof mAibs?
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Monthly Dapivirine Ring

« Flexible silicone vaginal ring
developed by IPM
+ Woman-initiated
+ Self-inserted monthly
+ Discreet
+ Slowly releases ARV dapivirine
+ Reduced women's HIV-1 risk by
~30% in two Phase Ill trials
+ Interim data from open-label studies
show greater use and suggest ~50%
risk reduction
+ New interim data presented at
R4P

« EMA regulatory approval!
+ WITHDRAWN FROM US
REGULATORY REVIEW

e At NEM 2016
Baeton ) otal. CROI2018. #1438
Nl Aeial. CROI 2018, #1448
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What’s Next for CAB?

Microarray Patch (MAP) for Long- + CAB LA Reformulation: * CAB Implant:
Acting HIV PrEP double-strength i
(400mg/mL)
)
Light microscopicimage (25) of MAP
AID “ViiVIGSK interal program * ViiV/GSK internal & external
o ) collaboration (Northwestern
Grerran ClinicalTrials.gov NCT04484337 | | Uiy, SLAP-HIV UML NIH grant)

Hope,etal. WV Rap Jan 2021 Vinual _ Slde 30

ReinWesion, ID WeekOct 2019
ips ol o710 1093lclolz415 2491

Islatravir (MK-8591): First-in-Class HIV Nucleoside RT
Translocation Inhibitor (NRTTI)

ISL is the first nucleoside reverse transcriptase translocation inhibitor (NRTTI) in development for the treatment and

prevention of HIV-1 infection®
ISL is rapidly converted to its active TP form within target cells, ! which inhibits reverse transcriptase by multiple

mechanisms of action to suppress HIV-1 replication
ISL-TP has high antiviral potency against HIV-1 and drug-resistant variants, *2

and a half-life in PBMCs of approximately 190 hours after oral administration in adults without HIV®
Translocation inhibition . Delayed chain termination
Emmm m——— P e s e
1 1 ,/ <
et alrales ———
Translocation inhibition prevents opening of the RT incorporationis prevented
nucleotide binding site « Islatraviris not in the RT active site and is not susceptible
*+ Nucleotides cannot be incorporated into vONA to RT-associated resistance mutations
« Viral replication s inhibited « Viral replication s inhibited

islatravir implants

Next-generation
« ISL implant based on Implanon®/Nexplanon® $2mm
- Uses same polymer 4cm
- Removable (not bioerodible)
* Able to use Nexplanon® applicator
XRCT of ISLimplant

on
« Inital trlal uses prototype implant [ _u\)
ey
sn

Polymer |+ | IsL

Oulyed v et
vt e -y a3 o Groves
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MAYDAY/
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Lenacapavir (GS-6207): First-in-Class HIV
Capsid Inhibitor

—
Capsid
¥ Assembly

—T

r

)
o | pevctiers

)

(ECs, 50 pM)
+ Inhibition of multiple CA-dependent functions essential for viral replication

Side 34

Lenacapavir (GS-6207) and
LEN Analog (GS-CA1)

« Favorable safety & tolerability

LENY profile in clinical trials" HIV! 0,050
(GS-6207) + 2.340g,, HIV-1 RNA decline
after 9 days of monotherapy" SHIV? 0.569
Gilead Long-acting
Capsid Inhibitors + Q8M ’0';"“1(’:“0" in Phase 2/3
« Multi-stage capsid-specific MOA nale o FLNH
+ High metabolic stability,
low clearance & low solubilty

+ Preciinical efficacy in hu-mice HIV! 0130

cA1

[LSN bl + Tool compound for preciinical

research studies SHIV? 0.748

PBNC,

Bekerman € o s, GROI 2021, Absirct 717

T TN R
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Antibody Mediated Prevention Trials:
Monocl -

Broadly Neutralizi I Antibodies for HIV Pr

Phase 2b, proof-of-concept studies in
persons at high-risk for HIV infection

- HVTN 704/HPTN 085 (n=2699):

MSM/transgender persons HVTN 704/HPTN 085
Pooled VRCO1 235 27
- HVTN 703/HPTN 081 (n=1924): Placebo 2.98
igh ri i i HVTN 703/HPTN 081
women at high risk for HIV infection e 240 o
Randomized groups Placebo 3.10
Persons with VRCO1-
- VRCO1 low/high IV dose (10/30 SGSS"‘IVE '32'3‘5; 020 .
oole
mag/kg) or placebo g8 weeks Placebo 036

VRCO1 did not prevent overall HIV
acquisition more effectively than placebo

Side 36
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