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Learning Objectives

After attending this presentation, learners will be able to:
¢ Describe investigational long-acting agents for HIV treatment and

prevention
¢ List investigational drug formulations for HIV treatment and

prevention
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Investigational LA-Agents

Slide 4

4
Nucleoside Reverse
Transcriptase Translocation
Inhibitors
(NRTTIs)
5
Islatravir (ISL) T a s
* 4’-ethynyl-2-fluoro-2’-deoxyadenosine; MK-8591; EFdA ﬁ(
* DNA chain terminator eran F

« Inhibits RT by preventing translocation (NRTTI)

—e— W51 05mg —e— NK-8501 10mg
s K31 Img e MK-850130mg

* Half-life = 50-60 hours in plasma % :: S
* No drug-drug interactions anticipated Eg” 17
* Potent antiviral activity (PBMC EC50 = 0.2 nM) ;,‘g‘ e
with broad coverage (HIV-1, HIV-2, MDR) g - }I%’“"
* Low-dose and parenteral formulations E' 20 ) i

* Phase 1b: single oral dose
* Phase 2 in rx-naive: ISL+DOR Molina JAIDS 2022;91:68

Time (days)
. . B Schurmann Lancet HIV 2020;7:e164
* Phase 3: in rx-naive and switch Rockstroh IAS 2023
#0OALBX0102, Molina Lancet HIV 2024;11:e369, Mills Lancet HIV
2024;11:e357

* GS-1614: ISL pro-drug g3 month injection dosing

Slde 6
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ISL Dose-Ranging Stud

* FDA placed clinical hold on studies with oral, injectable, and implantable ISL

* No other blood cell lines affected (other WBC, RBC, platelets)

* No signals in earlier animal or phase 1-2 studies

* Likely mechanism: /MSL-TP levels inhibits DNA polymerase-a—> apoptosis

* Not mitochondrial toxicity

* Dose-dependent, reversible, not associated with 1 infections

* Solution: Modeling suggests 0.1 mg daily / 3-5 mg weekly optimal Side 7
Squires CROI 2023 #192, Kim CPT Pharmacometrics Syst Pharmacol (epub 8/20/24)

Weekly Oral Therapy: ISL+ LEN

* Phase 2 randomized, open-label, controlled study Colson CROI 2024 #208

« Study population: PWH on TAF/FTC/BIC with VL <50 at least 24 weeks
without prior VF, CD4 >350/mm3, absolute lymphocyte count >900/mm3,
no active/occult HBV (N=104)

» Study treatment: - .

+ ISL 2 mg + LEN 300 mg weekly oral dosing z I |

« TAF/FTC/BIC daily dosing
* Results (24 wks); 0y
* VL <50: 94% (ISL + LEN wkly) vs. 94% (T/F/BIC) L
*+ CD4: -57 (ISL + LEN wkly) vs. -4 (T/F/BIC) (p=0.3) , 7" & ™
+ ALC: -0.01 (ISL + LEN wkly) vs. -0.04 (T/F/BIC) (p=0.6)
» Conclusion: First oral weekly regimen efficacious/well-tolerated

* Week 48: ISL + LEN wkly 94% VL <50 Colson IDWeek Late Breaker #577

MK-8527 Oral Long-Acting NRTTI

* People without HIV showed PK (t,,, 200-300 hrs) supports weekly-
monthly oral dosing Raheem CROI 2024 #638 + Gillespie CROI 2024 #129
» Two Phase 1 oral single-dose studies Carstens CROI 2024 #115
« Study population: PWH, ages 18-60 with no prior ART (N=31)
« Study treatment: Single doses of MK-8527: 0.5, 1, 3, or 10 mg
* Results:
* VL (log c/ml at day 7): -1.39 (0.5 mg), -1.21 (1 mg), -1.66 (3 mg), -1.39 (10 mg)
« Generally well-tolerated
« Conclusion: Single doses as low as 0.5 mg achieved >1 log copies/ml
decreases at day 7; potential for rx + prevention
« Weekly oral PrEP with MK-8527 protects rhesus macaques from rectal
SHIV challenge Diamond R4P 2024

* Phase 2 monthly oral PrEP study enrolling!

Slide o

9
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NNRTI

Slide 10

10

Ulonivirine (ULO, MK-8507): Investigational NNRTI
* Potent in vitro (IC50 ~50nM); active in vitro against common NNRTI-resistant variants
* Ty, ~ 70 hours -- supports once-weekly oral dosing Ankrom AAC 2021;65:e0093521
* J CNS side effects
* Phase 1 study (N=18)
* HIV+ rx-naive, VL>10,000, CD4 >200, no NNRTI mutations, no HBV/HCV
« Single doses tested: 40, 80, 600 mg

0s

00

* Results: 05 .-
« Generally well-tolerated
* 1ptwith F227C

(uncommon NNRTI mutation)

-10

10g,, copiesimL. (£5D)

Mean Change in Plasma HIV-1 RNA

from Basel

1
-20
2

T T T 1
o 24 96 120 144 168

Time, nrs
* Conclusion: Supports weekly combination rx studies "

Schurmann JAIDS;2022:191-198

Side 11

11

Ulonivirine (MK-8507): Investigational NNRTI

* Drug resistance Diamond CROI 2021 abstract #129 ] I
* V106A was primary mutation with subtype B |
* V106M was primary mutation with s
subtypes A and C
* <5 fold |, against K103N, K181C, G190A
* Similar to doravirine

* Phase 2 study:
* ULO (100, 200 or 400 mg) + ISL 20 mg oral weekly dosing
* L lymph/CD4 counts
* Development paused Press Release November 2021

* Future studies: ISL + ULO weekly

Slide 12

12
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INSTI

Slide 13

13

GS-1720 Oral Long-Acting INSTI

* Preclinical: Potent HIV IC50 6.2nM; no resistance after 16 passages;
7X 1 potency (vs. BIC) in clinical PBMC isolates Hansen IAS 2024 #THPEA025

* Phase 1a: single oral doses: GS-1720 50, 150, 450, 1350 mg or

placebo (8 pts without HIV/cohort) Shaik IAS 2024 #WEPEB117
» Results: median half-life 9.3 days, non-linear PK, generally well-tolerated
» Phase 1b: oral open-label multicohort study Fichtenbaum CROI 2024 #116

« Study population: PWH, rx-naive or off ART X 12 weeks (N=7)

« Study treatment: GS-1720 450 mg days 1 + 2; followed for 10 days

* Resullts:
* Median half-life 9 days, allowing weekly oral dosing
* Mean HIV RNA | 2.44 log copies/ml (day 11); No rx-emergent INSTI resistance
« Generally well-tolerated

« Other inj INSTIs: GS-6212 (q3mo), GS-1212 (q6mo), GS-3242 (qGr’qﬂo)ﬂ

14

VH184 — “3rd Generation” INSTI: In vitro

* Antiviral activity measured against lab and clinical isolates
* HIV integrase enzyme IC50 5.8 nM; HIV proviral DNA IC50 0.46nM
* HIV in vitro passage with VH-184 X 112 days: no mutations

Resistance Profiles:

- ity of

Seki IAS 2024 #WEPEB114 g »

15
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VH184 — “3'd Generation” INSTI: Phase 1
* VH4524184 (VH-184): third-generation long-acting INSTI; t % 24 hours

Double-blind, ized, placebs lled, phase 1, ime-in-h study of VH-184
Part 1 'N=9, doses administered after a moderate-fat meal
) Conort1 | Cohortz | Cohort3 | Cohorta | Conots
§ VH-184 fomg | somg | 15omg | 300mg | asomg e
erate fat meal .
- Aged 18-50 years.
Part2 Cohort 7 Cohorts ~Vital signa
- Adults without HIV-1 MAD 160 mg QD 480mg QD + MDZ 7.5 mg* - Glinical laboraor
- Body weight 250 kg VH-184 14 days 14 days A= Y
«BMI 18.5-32.0 kg/m? K2 = P
o [ Period 1 Period 2 *PK paramelers
100mg Washout period 100 mg
oodamect Fasted 21 Fed
VH-184 =12 N2

* Results: 84 participants (VH184 n=63; placebo n=21)
* Dose-proportional 1 concentrations up to 300mg

* Minimal impact on midazolam (CYP3A4 substrate); moderate +food effect
* Generally safe and well-tolerated

Rogg IAS 2024 #0AB2603sice 16

16

Capsid Inhibitors

Slide 17
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LEN for HIV Prevention

Us PWID

Slide 18

18
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PURPOSE 1: Twice-Yearly LEN Injections vs
Daily Oral Tenofovir as PreP in Cisgender Women

« Randomized, double-blind phase Ill trial in South Africa and Uganda using counterfactual design
Centralized 2:2:1 wk2§ Wiz

LEN* 5C (927 mg) SC Q26W.
+FTC/TAF or FTC/TDF placebo oral QD

Cisgender women aged 16-25 yr:
= Sexually active with cisgender men .

and >1 vaginal intercourse within last (n =2134)
3 mo (not pregnant) Follow-up at
= Unknown HIV status; no prior HIV. FTC/TAF (200 mg/25 mg) oral QD WK 4, 8, and
! gt > +LEN placebo SCQ26W 13 then
testing or PrEP/PEP use in last 3 mo. (n=2136) Q13w
= >35 kg body weight thereafter
= eGFR 260 mL/min FTC/TDF (200 mg/300 mg) oral QD
* No contraceptive requirement - + LEN placebo SC Q26W
(N =5368) (n=1068)
*Participantsreceived a loading dose (300 mg tablets) on Day 1and Day 2.
Study stopped early by DSMB! Bekker AIDS 2024 #550407

Bekker NEJM 2024 [Epub 6/24/24] g4 1

19

Results: Efficacy of injectable LEN for PrEP

A Background HIV Incidence and HIV Incidence in Lenacapavir, F/TAF, and
F/TDF Groups

g 10004
g 33 2.41
T o 30 2.02 1.69
=
'E £ 25
28
25 20
e LS
g
% = 10
E 05 ( 9 \
Background | Lenacapavir F[TAF F/TDF
Incidence (N=2134) (N=2136) (N=1068)
(N=8034)
Olnfections | 39 Infections 16 Infections

1939 Personyr) 1932 Person-yr 949 Personyr

ISR: 69% (LEN) vs. 35% (placebo injection) - led to discontinuation in 0.2%.

Adherence (52 weeks): 93% (LEN); >2 doses/week 16% (TAF/FTC) + 7% (TDF/FTC)

Bekker AIDS 2024 #550407 + Bekker NEJM 2024 [Epub 6/34/24]

20

Kelley R4P 10/24 and NEJM 2024:
N=3271;~1/3 <25 yo; >60% Latino
LEN SQ g6 months vs. TDF/FTC po daily (2:1 randomization)
DMC recommended stopping study
Results: Primary endpoint: Incident HIV (avg f/u p 39 wks):
URPOSE 2 LEN: 2/1938 (0.1/100 pt-years) vs.
CGUSM, TGW, TGM, GH8 in TDF/FTC: 9/967 (0.93/400 pt-years) vs.
cricl-mghr Ao Background incidence: 2.37/100pt years
LEN |96% vs. background and }89% vs. TDF/FTC

“PURPOSE1
Cisgender adolescent girls

and young vomen in South
Africa and Uganda

N =5345

Slide 21
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GS-4182: Pre-Clinical + Phase 1
* Oral Prodrug of LEN; undergoes conversion to LEN in the gut
* Preclinical: Subramanian AIDS 2024 #WEPEA031
+ favorable in vitro and animal model solubility, permeability, and metabolism
* Phase 1: Randomized, blinded, placebo-controlled Shaik AIDS 2024 #WEPEB117
« Single and multiple ascending doses of GS-4182 in pts without HIV (N=28)
* Single doses 200 + 600 mg; multiple doses 200 mg weekly X 6 weeks
* Results
* GS-4182 undetected in most pts
* With GS-4182 200 mg, LEN concentrations similar to levels with LEN 300 mg
* With GS-4182 600 mg, LEN concentrations double levels with LEN 600 mg
* Generally safe and well-tolerated
* Conclusion: Favorable PK; supports further development as oral weekly drug
* Next: Phase 2: GS-4182 + GS-1720 weekly recruiting

22
Broadly Neutralizing Antibodies
(bNADbs)
23
HIV Broadly Neutralizing Antibodies (BNAbs)
C carzsevais
= \
e o P 99120 slnt face e
w - o A—
T N
Mahomed Clin Micro Rvw 2024;37:0015222 side 24
24
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HIV Broadly Neutralizing Antibodies (BNAbs)

* >17 bNADbs evaluated for safety and PK in humans

« Clinical trials generally demonstrate safety and antiretroviral activity
* “Vaccinal effect”: enhancing host immunity

« Strategies to improve potency, breadth, serum half-life and delivery
* More potent, broader and multi-specific antibodies

* Longer half-lives > dosing every 2-6 months
* Subcutaneous dosing

Awan Curr Opin HIV AIDS 2022;17:247-257

* Combination strategies: Phase 1 and 2 studies
2,3, and 4 BnAb combinations
* BnAbs + long-acting ARV (CAB or LEN)

Slide 25

25

Pilot Study: LEN + 2 BNAbs

Study Design

+ Randomized, blinded phase 1b study assessing safety and efficacy of a long-acting
regimen LEN + TAB + ZAB administered in two different doses. (NCT04811040)

‘Study design was modified when LEN was unavailable due to temporary clinical hold (for
storage vial compatibility).!

.

Amended Study Design
Key Inclusion Criteria N=20 Bosing 4

+ Adults living with HIV-1 Week 0 2 5. 52
- Virologically suppressed 2 18

s 11 Group 1: LEN + TAB 30 mg/kg + ZAB 10 mo/ka |RNINBUN
= Viral susceptibility to both TAB Continued
andza8 Group 2: LEN + TAB 30 mg/kg + ZAB 30 mg/kg

Foliow-p
+ CD4 nadir 2360
+ D4 atentry 2 500

T iy

lenacapavir (LEN) ‘&Moo » 3 HIV RNA measured at least
ENscRTng Mt - every 4 weeks until Week 26.

teropavimab (TAB) 3BNC117-LS Mwsmsss @
zinlirvimab (ZAB) 10-1074-LS #8788 g

or30 mo1g

Eron Lancet HIV 2024;11:5146"3153?@25

26

Pilot Study: LEN + 2 BNAbs

* Results:

Virologic Efficacy Outcomes at Week 26 by FDA Snapshot Algorithm

+ 18 outof 20 participants
maintained viral
suppression on study

lenacapavir (LEN) regimen through Week 26.

teropavimab (TAB) 3BNC117-LS  * Oneparicipantwitdrow!

at Week 12 with HIV-1
zinlirvimab (ZAB) 10-1074-LS  RNA < 50 copiesimL.

B LEN + TAB + ZAB 10 mglkg (N = 10)
W LEN + TAB + 2AB 30 mghkg (N = 10)

+ One participant had a
confirmed virologic
rebound at Week 16 and

was resuppressed on
baseline oral ART.

v 2]

Disconinied sy vosment
o ot avaae
. v T RNe < st
* Conclusions:
« LEN + TAB + ZAB sustained VS in 18/20 pts
* First 6-month ART regimen

Eron Lancet HIV 2024;]_‘l:e146-e]§‘;;g27

27
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LEN + 2 BnAbs Pilot Study (Part 2)
« Pilot study, identical design
« Study population: PWH with VL <50 on ART X 1.5 years, CD4 nadir
>350, current CD4 >500, high-level sensitivity to TAB or ZAB but not both
(N=11, 3F, 4B)
« Study treatment (single dose): LEN SQ + TAB IV 30 mg/kg + ZAB IV at 2
doses (10 and 30 mg/kg)
* Result (26 weeks):
* no study drug-related d/c
* 8/10 maintained VS (group 1 [ZAB 10] 2/4; group 2 [ZAB 30] 6/6)
«2VF
« one sensitive to TAB had COVID-19 at rebound
« one sensitive to ZAB
+ Both rebounded with VL <100 cps/ml; no resistance
« Conclusion: well-tolerated; VS maintained at higher bNAB dose

« Phase 2 in pts sensitive to BOTH MoAbs enrolled

Eron CROI 2024 #120  side 28

28

Other bNAB Studies

» 3 bNAb combination Julg CROI 2024 #121 + Nat Med (9/12/24)
« PGT121 (V3 glycan supersite) + PGDM1400 (V2 apex) + VRC07-523LS
(CD4 binding site)
* 12 PWH on ART, no baseline susceptibility testing

+ 10 (83%) with VS for at least 28 weeks; 2 with early rebound had baseline
resistance to PGT121 or PGDM1400

« Conclusion: 3 bNAb cocktail provides VS

« A5377 Tsibris CROI 2024 #118
* SAR441236 Trispecific Ab: combines VRCO01 (CD4 binding site) +
PGDM1400 (v1/v2 glycan binding site) + 10E8v4 (MPER) into one molecule
with LS for half-life extension
» Phase 1 study of escalating single doses (N=52)
« Conclusion: Safe, well-tolerated, favorable PK similar to other Ab; supports
further development of multispecific bNAbs

Slide 29

29

New Long-Acting (LA) Formulations

Slide 30

30
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TFV/3TC/DTG (TLD): Subcutaneous Injection

* TFV/3TC/DTG
« First-line ART regimen; BUT disparate physical-chemical properties

* Drug-combination-nanoparticle (DcNP) technology
* TLD stabilized and assembled with lipid excipients; suitable for SQ injection
* Single dose in non-human primates (N=7, 3 dosing levels)

* Conclusion: 4-week subcutaneous dosing possible
Perazzolo AIDS 2023;37:2131-2136slide 31

31

CAB: New LA Formulations

« Current formulation: CAB 200 mg/ml IM g2 months

* New formulations: Han CROI 2024 #130
« CAB 200 mg/ml with recombinant human hyaluronidase (HU) SQ
« CAB 400 mg/ml SQ or IM
* Results:
+ CAB 200 + HU -> stopped due to ISR; PK did not support longer dosing intervals
« CAB 400 - favorable safety/PK supporting >q4 month dosing

FURTHER CLINICAL STUDIES PLANNED! N S
% t3344

{
« Cabotegravir stearate (XVIR-110): CAB prodrug !‘
Kearney CROI 2024 #656
« Forms depots with protracted elimination half-life »
- extended release suspension for IM injection
« Single IM injections in rats and dogs
+ Results:
« Conclusion: Suggests g6 month or q year dosing

Slide 32

32

New INSTI LA Formulations

* BIC LA solid nanoparticle injectable -
Arshad CROI 2024 #653 |
+ Pre-clinical in rats; single injection
« PK: plasma concentrations exceeded the
human oral steady-state C trough within 3 hours
and for 42 days
* No visible ISR

* Similar data with DTG LA Le CROI 2024 #1137

* BIC LA pro-drugs Nayan CROI 2024 #654 B
« Dimeric (MXBIC) and monomeric (M2BIC) injectable
nanosuspensions

+ Pre-clinical in rats and rhesus macaques, single IM injections el
B

* NMXBIC formulations PK: i
* BIC concentrations >PA-IC95 for >6 months in rats and macaques g bt |
« Short PK tail with rapid decay in rhesus macaques o
+ Conclusion: High plasma BIC exposure with potential for
q 6-month dosing and short PK tail KETYTTT T =Ty

Slide 33

33
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CAPRISA 018: TAF Implants 2t 2mm
* Phase 1 first-in-human study 4em
+ Study population: South African women without HIV
and at low risk for HIV
* Study treatment: Micro-tableted TAF formulated in
a silicone elastomer subdermal implant:
* Group 1 (TAF 110 mg implant X 4 wks; n=6); i
* Group 2 (randomized 4:1 to 1 or 2 TAF implants or
placebo X 48 weeks, n=30) ) J |
* Results (48 weeks):
* Prolonged insertion site reactions: hyperpigmentation,
induration, scarring
 In group 2, 11 (37%) withdrew early [10 in TAF arm] due
to ISR
* TFV-DP PK targets not reached in most participants
« Conclusion: suboptimal tolerability and PK; further
work necessary Gengiah CROI 2024 #123 and #1136 .

34

Estimated
cabotegravir
concentrations after
applying a 30-60 cm?
microneedle patch
(adults)

= e "™ sidess
— Rajoli Eur J Pharm Biopharm 2019;144:101-109
Rajabi PL0S One 2016;11:0166330 Volpe-Zanutto J Control Release 2022;348:771

35

LA-Antiretrovirals: Potential Future Options
Oral

« Once-weekly treatment: LEN/ISL, ULO+ ISL, GS-4182 + GS-1720, and other
2-drug combos

« Once-monthly PrEP: MK-8527
Injectables _‘,t

« Every 3-12 months
+ CAB (new formulations) and other INSTIs, LEN, monoclonal antibodies

Implants (removable, refillable, biodegradable) —~———.
« Every 6-12 months: TAF, DTG, others - 2l2mm /

Patches fem )
« CAB, TAF “

+ new formulations, pro-drugs, and mechanisms of action: NRTTI, bNAbs

Slide 36

36
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Slide 37
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