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Antiretroviral therapy for HIV infection
In the 1990s Today

Up to 20 pills daily, taken at different . As little as 1 pill per day,
intervals throughout the day - delivering multiple drugs

#35YearsOfAIDS



HIV tedavisinin gelecesi m)

Infectious Diseases

» Uzun eftkili tedavilerin gelistiriimesi
» gunlUk doz alimi yerine haftada bir, ayda bir veya daha aralikli doz alimi
» uyumu daha kolay, daha az toksik ve daha maliyet etkin olabilir
F2io)8) trambmou it S ,
» 3 tip ajan calisiimakta L
1. Uzun eftkiliilaglar (long-acting drugs) btz
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2. Genis notralize eden antikorlar ""‘"':w"}
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C. Flexner, A. Owen, M. Siccardi et al. interational journal of Antimicrobial Agents 57 (2021) 106220

Clinically-used long-acting technologies Experimental technologies in development

Several implant
technologies but up to
five years exposure
demonstrated in humans

Gastric-residence devices
demonstrate up to once-
weekly oral administration
in preclinical species

Thoueille P et al. 2021
"long half-life results from a
combination of both the suitable
infrinsic properties of the
molecules and their
nanoformulation development.”

Microarray patches have
demonstrated up to once-
weekly dermal delivery In
preclinical species

Injectables include many
technologies and have
demonstrated up to twice-
yearly delivery in humans

Fig. 1. Examples of long-acting and extended-release drug delivery technologies in preclinical and clinical development for the treatment and prevention of human deficiency
virus (HIV) infection.




Formulation and pharmacology of long-acting
cabotegravir

Christine Trezza®, Susan L. Ford®, William Spreen®, Rennan Pan®,

Stephen Pisciiell

Curr Opin HIV AIDS 2015, 10:239-245

Long-acting drugs:

I_O ”g a (tl n g P K Are slowly absorbed and slowly excreted

Persist in the circulation/tissues
Are effective over a long period of time
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C. Flexner, A. Owen, M. Siccardi et al. International Journal of Antimicrobial Agents 57 {2021) 106220

Table 1
Long-acting drugs in development for human immunodeficiency virous (HIV] prevention (Px) and treatment (Tx) by infusion,
injection or implant.

Antiretroviral class/agent Formulation Development stage

Nucleoside reverse transcriptase inhibitors {(NRTI]

Islatravir (MK-8591) Implant/Oral Phase 1/2 (Px)
TAF Implant Phase 1/2 (Px)
GS-9131 Implant Preclinical
Non-nucleoside reverse transcriptase inhibitors (NNRTI)
Rilpivirine Injectable Phase 3/NDA
Elsulfavirine Injectable Preclinical
Protease inhibitors (PL)
Alazanavir Injectable Preclinical
Ritonavir Injectable Preclinical
Integrase strand transter inhibitors ([INSTI)
Cabotegravir Injectable Phase 3/NDA, phase 2/3 (Px)
Dolutegravir Implant Preclinical (Px)
Raltegravir Injectable Preclinical
Entry inhibitors
Ibalizumab Intravenous FDA-approved (1x)
Leronlimab (PRO 140 Intravenous and Injectable  Phase 3
Albuvirtide Intravenous and injectable  Approved in China
bnAbs (e.g. VRCOT, VRCO7) Intravenous Phase 1/2/3
Combinectin Intravenous Phase 1
Capsid inhibitors
Lenacapavir (GS-6207) Injectable Phase 2

NDA, New Drug Application; FDA, US Food and Drug Administration; bnAbs, broadly-ncutralising antibodies.



Long-Acting Antiretroviral Therapies for HIV
Treatment and Prevention

More treatment options and modalities are now avaifable for patients.

Contagion® « June 2021

BY ERICF, EGELUND, PHARMD, PHD; AND JESSICA HUSTON, PHARMD

TABLE. Sample of Long-Acting Formulations for Treatment and PrEP Under
Development With Proposed Regimens

DRUG MOA FORMULATION PREP/TREATMENT  FREQUENCY
Cabotegravir Integrase Injectable Treatment Every 4 weeks
inhibitor PreP Every 8 weeks
Dapivirine NNRTI Vaginal Ring PreEP Every 3 months
Islatravir NRTTI Oral Treatment Once daily
Treatment Once weekly
PrepP Once monthly
Islatravir NRTTI Implant PrEP Once yearly
Lenacapavir Capsid inhibitor Oral Treatment Once weekly
Lenacapavir Capsid inhibitor Injectable PreEp Twice yearly
VRCO1 bNAb Intravenous PreEp Every 8 weeks

bNAD, broadly neutralizing antibody; MOA, mechanism of action; NNRTI, nonnucleoside reverse transcriptase inhibitor;
NRTTI, nucleoside reverse transcriptase transiocation inhibitor; PrEP, preexposure prophylaxis

Table 1.
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ATLAS ve FLAIR: Oral tedavi ile virolojik baskilama
sonrasinda uzun etkili intramuskiiler CAB + RPV

= Multicenter, randomized, open-label phase Ill noninferiority trials
Wk 4
Wk 48 Prlmary Endpoint

Day 0 (14 caB600mg+1A RPV 900 mg IM loading)

ATLAS! {
Adults on stable ART (either Gl elUagg s LA CAB 400 mg + LA RPV 600 mg IM Q4W Comparator arm
. ) . RPV 25 mg PO QD patients eligible to
first or second regimen) with (n = 308) (n=303) oceive CAB 4 RPV
in extension phase

HIV-1 RNA <50 copies/mL for

26 mo with no previous VF \ Continue Baseline ART after Wk 52

(N=616) (n=308) (ATLAS-2M study)
Day 0 Wk 4 Wk 48 Primary Endpoint Wk 96
FLAIR? wezo Y } . }
CAB 30 mg + LA CAB 400 mg +
ART-naive patients with RPV 25 mg PO QD LA RPV 600 mg IM Q4W
HIV-1 RNA 21000 copies/mL, (n =283) (n=278)
HBsAg negative, no NNRTI RAMs —>
(N = 629) (n=283)
* Primary endpoint for both trials: HIV-1 RNA >50 copies/mL at Wk 48 by FDA Snapshot in ITT-E
O

Slide credit: clinicaloptions.com

1. Swindells. NEJM. 2020;382:1112. 2. Orkin. NEJM. 2020;382:1124.




ATLAS: Virolojik baskilamasi olan hastada uzun etkili

CAB + RPV veya 3 ilach ART

Virologic Outcomes at Wk 48

Adjusted Treatment Difference (95% Cl)*

100 . 92.5 95.5
80- B LA CAB + LARPV
g (n =308)
2 60 B Continued BL ART
@ (n =308)
5 40-
20+
1.6 1.0 5.8 36
Virologic Virologic No Virologic
Nonresponse Success Data
(250 ¢/mL) (<50 c/mL)

Swindells. NEJM. 2020;382:1112.

LA CAB + LA RPV Continued ART
6% NI 1
0.6 margin! Primary Endpoint
i i (HIV-1RNA 250 copies/mL)
-1.2 2.5 I LA CAB + LA RPV noninferior
! to continued BL ART
I I I I I I I : I 1
-10 -8 -6 -4 -2 0 2 4 6 8 10

Difference (%)

Continued ART

LA CAB + LA RPV

i -3.0 Key Secondary Endpoint
ol e——m—d, R,
margin i -6.7 0.7 noninferior to

continued BL ART

10 -8 -6 -4 -2

*Adjusted for sex and
BL third agent class.

0 2 4 6 8
Difference (%)

10

Slide credit: clinicaloptions.com




FLAIR: Oral DTG/ABC/3TC ile indiiksiyon sonrasinda
uzun etkili CAB + RPV ile idame

Virologic Outcomes at Wk 48 Adjusted Treatment Difference (95% CI)*
100 - 93.6 93.3 LA CAB + LA RPV DTG/ABC/3TC
6% NI 1
801 B LA CAB + LARPV 0.4 margin !  Primary Endpoint
Q (n = 283) L '. . i (HIV-1 RNA 250 copies/mL)
< 2.8 2' 1 I LA CAB + LA RPV noninferior
v 601 8 DTG/ABC/3TC m&- : i to DTG/ABC/3TC
c |
Q (n = 283) I T T T T T T T T 1
4= - -10 8 6 -4 -2 0 2 4 6 8 10
a 40 Difference (%)
207 DTG/ABC/3TC LA CAB + LA RPV
2.1 2.5 4.2 4.2
0 |
Virologic Virologic No Virologic ] . 2-4  Key Secondary Endpoint
Nonresponse Success Data -10% NI i _3' 7 4'5 (HIV-1 RNA <50 copies/mL):
margin | . *=~ LA CAB + LA RPV noninferior to
(250 ¢/mL) (<50 c/mlL) i DTG/ABC/3TC
1l0 -8I 6I 4I. | | | | | |

= Noninferiority also observed at Wk 96 ] 6 -4 2 0 2 4 6 8 10
= No additional CVF during Wk 48 to 96 in CAB + RPV arm Difference (%) 0

Orkin. NEJM. 2020;382:1124. Orkin. CROI 2020. Abstr 482LB. *Adjusted for sex, BL HIV-1 RNA (<vs 100,000 c/mL). Slide credit: clinicaloptions.com




ATLAS ve FLAIR: Uzun etkili CAB + RPV tedavisi sirasinda
ortaya c¢ikan direng

HIV-1 Wk of NNRTI RAMs INSTI RAMs*
Study Sex Country . -
Subtype Failure Baseline Failure Baseline Failure DTG
F Russia A/Al 8 E138E/A E138A L74l L74l S
ATLAS? F France AG 12 V108V/l, E138K V108I, E138K None None
M Russia A/Al 20 None E138E/K L74l L741, N155H . LR
F Russia Al 20 None E138E/A/K/T L74l L741, Q148R ILR
FLAIR? M Russia Al 28 None K101E L741 L741, G140R  p. LLR
F Russia Al 48 None E138K L74| L741, Q148R ILR

*L741 not considered an INSTI RAM by IAS-USA guidance; not expected to affect CAB sensitivity.

= 101/483 patients had BL L741 in FLAIR: n = 64 from Russia, n = 60 with subtype A3

— Presence of this polymorphism did not negatively affect proportion achieving HIV-1 RNA
<50 copies/mL at Wk 48

— At Wk 96, no additional cases of treatment-emergent resistance* -

1. Swindells. CROI 2019. Abstr 139. 2. Orkin. CROI 2019. Abstr 140LB. 3. Overton. IAS 2019. Abstr MOPEB257. 4. Orkin. CROI 2020. Abstr 482LB. Slide credit: clinicaloptions.com




RT commaents

NNRTI

® K101E is a non-polymorphic primarily accessory mutation that causes intermediate resistance to NVP and RPV, low-level resistance to EFV, and potentially low-level resistance
to ETR. It has a weight of 1.0 in the Tibotec ETR genotypic susceptibility score. It is associated with low-level reductions in DOR susceptibility.

e V1081 is a relatively non-pelymorphic accessory mutation selected in vitro and/or in vivo with each of the NNRTIs, It causes fow-level reductions in suscoptibility to NVP and
DOR. Alone, it does not appear to reduce susceptibility to EFV, ETR, or RPV.
E138A is a common polymorphic accessory mutation weakly selected in patients recelving ETR and RPV, It reduces ETR and RPV susceptibility =2-fold. It has a weight of 1.5 in
the Tibotec ETR genotypic susceptibility score.
E138K is a non-pelymorphic mutation selected in 2 high proportion of patients receiving RPV, It reduces RPV susceptibility by 2 to 3-fold and in combination with K101E or the
NRTi-resistance mutation M1841, it is sufficient to cause virological failure on a first-line RPV-containing regimen. E138K causes low-level cross-resistance to ETR and possibly to
DOR

IN comments

IN Major

® G140R is a nonpolymorphic mutation reported in n macaques receiving CAB pre-exposure prophylaxis and in a person receiving simplification therapy with RPV/CAS. It reduces
CAB susceptibility by 7-fold
* QIl48H/K/R are non-polymorphic mutations selected by RAL, EVG, and rarely DTG. They nearly always occur in combination with G140A/5 or E138K. In this setting they are

associated with near complete resistance to RAL and EVG, high-levels of reduction in CAB susceptibility, and intermediate reductions in DTG and BIC susceptibility, The presence
of Q148H/K/R plus two INSTI DRMs is usually associated with high-level reductions in susceptibility to all INSTIs.
® N155H is a2 non-polymorphic mutation selected in patients receiving RAL, EVG, and rarely DTG. Itis associated with high-level reductions in RAL and EVG susceptibility, It causes

low-level reductions in DTG susceptibility.

Other

e |L74Mis a polymorphic accessory mutations commonly selected by each of the INSTIs, In ARV-naive patients, L74M occurs in 0.5%5 to 5% of patients depending on subtype, L7484
occurs in 4% to 40% of patients depending on subtype. L74l is the consensus amino acid for subtype A6 and does not appear to be selected by INST| therapy. Alone, LT4AM[1
have minimal, if any, effect on INSTI susceptibility. However, L74M and possibly L741 reduce susceptibility to each of the INSTIs when they occur with major INSTI-resistance
mutations. L74F is a rare nonpolymorphic mutation which also contributes reduced susceptibility when it occurs with other INSTI-resistance mutations.

Dosage Considerations

e There is evidence for high-level DTG resistance. If DTG is used, it should be administered twice daily




171

2019 Update of the Drug Resistance Mutations in HIV-1

|AS-USA Topics in Antiviral Medicine Jll July/August 2019

MUTATIONS IN THE INTEGRASE GENE ASSOCIATED WITH RESISTANCE TO INTEGRASE STRAND TRANSFER INHIBITORS”
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Nonnucleoside Analogue Reverse Transcriptase Inhibitors (NNRTIs)""
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Management of the Treatment-Experienced Patient

Updated: Jun. 03, 2021
Reviewed: Jun. 03, 2021

Optimizing Antiretroviral Therapy in the Setting of Viral Suppression

» Along-acting ARV regimen, such as the combination of injectable cabotegravir and rilpivirine, is an optimization
option for patients who are engaged with their health care, virologically suppressed on oral therapy for 3 to 6 months,
and who agree to make the frequent clinic visits needed to receive the injectable drugs (Al).




ATLAS-2M: Cabotegravir + Rilpivirine IM Q8W vs Q4W

= Multicenter, randomized, open-label phase Ill noninferiority trial

. _ Wk 48 Primary
Ci\t;"“f;zf/by prior Wk 4 Endpoint Wk 96 Wk 100
+ ‘exposure ‘ ‘ ‘ ‘
A TZLizpulat'iqns: a_ilﬁlts émeLA 3‘:::3 CAB LA 600 mg + RPV LA 900 mg IM Q8W Option to
receiving ertner n=>522 continue
+ RPV LA Q4W* or SoC ART RPV 25 ( ) CAB LA +
and patients receiving SoC mg QD RPV LA
e e \ e CAB LA 400 mg + RPV LA 600 mg IM Q4W Qg;/w;tr
= aster
(N = 1045) on LA x) (n=>523) oo

*Participants transitioning from ATLAS must have been on CAB LA + RPV LA Q4W or a current ART regimen through at least Wk 52 and had HIV-1 RNA <50 ¢/mL
at screening. "SoC participants not transitioning from ATLAS study on uninterrupted current regimen (initial or second combined ART) for =6 mo prior to
screening and documented evidence of 22 plasma HIV-1 RNA <50 ¢/mL in 12 mo prior to screening (one 6-12 mo and one within 6 mo prior to screening).

Participants excluded if history of VF or if prior genotype results show any major INSTI or NNRTI mutations (except K103N).

* Primary endpoint: HIV-1 RNA >50 copies/mL at Wk 48 by FDA snapshot in ITT-E

= Secondary endpoints: HIV-1 RNA <50 copies/mL at Wk 48 by FDA snapshot in ITT-E,
safety and tolerability, VF, resistance, and treatment preference -

Slide credit: clinicaloptions.com

Overton. Lancet. 2021;396:1994.




ATLAS-2M: 48. hf virolojik sonuclari

100 Virologic Outcomes Adjusted Treatment Difference (95% CI)*
94.3 935 Qaw QoW
80 - B CAB LA + RPV LA Q8W i Primary endpoint
(n = 522) 0.8 | (HIV-1 RNA 250 ¢/mL):
9 ol 22! CAB LA + RPV LA Q8W
- 60- ® CAB LA + RPV LA Q4W 1 4% NI noninferior to Q4W
£ (n =523) i margin
g I | | 1 1 1 1 | | 1
= -10-8 6 -4-20 2 4 6 810
£ 407 Difference (%)
©
a Q4w Q8w
20 A
Key secondary endpoint
1.7 1 40 -2 > 11— 0.8 (HIV-1 RNA <50 ¢/mL):
21— 37 CAB LA + RPV LA Q8W
Virologic Virologic No Virologic -10% NI noninferior to Q4W
Nonresponse Success Data margin
] I I I I I I
(250 ¢/mL) (<50 c/mL) 10-8-6-4-202 4 6 8 10
*Based on Cochran-Mantel-Haenszel analysis adjusting for prior CAB + RPV exposure. Difference (%)

Overton. Lancet. 2021;396:1994. Slide credit: clinicaloptions.com




Uzun etkill antiretroviral fedavi
DHHS/NIH 3-6-2021

» "uzun etkili” : haftada bir veya daha uzun aralikli
long-acting injectable (LAI)

» 2018: ik LAl onaylandi; ibalizumab (anti-CD4 monoklonal), iv

» Ocak 2021: FDA - LAI INSTI (cabotegravir, CAB) + NNRTI (rilpivirine, RPV)

VAW NeaWe. VY.

tedavi basarisizhigi oykusu olmayacak

CAB veya RPV'ye karsi bilinen veya suphelenilen diren¢ mutasyonu olimayacak
aktif veya gizli HBV enfeksiyonu yok (HBV'ye efkili tedavi almiyorsa)

gebe desgil ve planlamiyor

CAB (UGTTA1) veya RPV (CYP3A) ile ciddi etkilesen ilag¢ almiyor olacak

en az 3-6 aylik virolojik baskilama (HIV-1 RNA <50 k/mL) olan hastalarda oral
baslangictan (~1 aylik, toleransi gormek Uzere) sonra CAB ve RPV'nin farkli
ventrogluteal bolgelere aylik inframuskuler enjeksiyonu



Uzun etkill antiretroviral fedavi
DHHS/NIH 3-6-2021

» avantagjlar
» azalmis doz siklig|
» tablet yorgunluguna care
» gunlUk ilac alimi ile iliskili stigmayi azaltma
» uyumu iyi takip edebilme

» klinik calismalar iyi uyumu olan ve en az 6 aydir virolojik supresyonu olan iyi takipli
poliklinik hastalar ile yapilmis

» uUyum sorunu olan veya viremik kontrolU iyi olmayan hastalarla calisma suruyor (A5359/
LATITUDE)

» doz atlandiginda veya tedavi kesildiginde direnc ¢cikma olasiligl var
» CAB LA yarn d&mrU 5.6 — 11.5 hafta
» RPV LA yan édmru 13 - 28 hafta



Yan Etkiler

» En sik enjeksiyon bdlgesi reaksiyonlari
» hastalann >%80'ninde >1 kez olmus
» zamanla azaliyor; >1 sene sonra hastalann %10-30'unda
» hafif — orta siddefte
» %99 gradel veya 2

» ortanca sure 3 gun

» Diger bildirilern yan etkiler:
hipersensitivite, post-enjeksiyon reaksiyonlarl, hepatotoksisite,
depresif hastalik



“Direct to Inject”: Switching to CAB/RPV Without an

Oral Lead-in

= FLAIR extension study

— Participants on DTG/ABC/3TC
arm achieving virologic
suppression (HIV-1 RNA
<50 copies/mL) in 20-wk
induction phase could switch
to monthly CAB/RPV at Wk 100

— Switchers randomized to groups
with (n = 121) or without
(n=111) an oral CAB + RPV
lead-in

D’Amico. J Int AIDS Soc. 2020;23(suppl 7):15.

Virologic Outcomes at Wk 124 Following
Switch to CAB/RPV at Wk 100

1001 o 93,4
804
— B No lead-in
S 60 - I Lead-in
(%]
=
v
B 404
©
a
20+
0.9 0.8
Virologic Virologic No Virologic
Nonresponse Suppression Data

Slide credit: clinicaloptions.com




Exploring predictors of HIV-1 virologic failure to
long-acting cabotegravir and rilpivirine:
a multivariable analysis

Table 2. Multivariable logistic regression analysis of confirmed virologic failure through Week 48.

N Parameter Full model OR (95% Ch, £ Backwards elimination maodel OR {95% Ch, &

RPV RAMIs) at baseline 30.23 (6. =09, <0.001 4036 168.81-=99), <0.001
Lopa of post hoc Week 8 RPV trough 85 (1.15-14.29)" 0.029 500 (1.79-16.677, 0.002
concentration
Baseline HIV 1 sublvpe AG/AT 2.3710.34-22.14), 0.394 592 (1.62-22.89), 0.008
13 (7%1.25) gl tkgim®) at baseling >30 kg/m? 1.08 0.96-1.22], 0.192 1.1301.02-1.24), 0.020
hastada  prespecified INSTI polymorphism 0.16 {0.01-1.05, 0.057 0.14 {0.01-0.91, 0.038
dogrulanmisv jexc: luding 1 741 [excluding mixtures
irolojik with L74M]) at baseline
basarisizik NNRTI RAMis) (excluding RPY RAMs) at 2.64 (0.72-9.21), 0.137 278 10.78-9.63), 0.111
bascline
QBW regimen 276 10.65-11.68), 0.164 277 10.67-11.38), 0.156
L7 41 {excluding mixtures with L74M) INSTI 2.51 10.33-13.85), 0.347 Eliminated from model
polymorphism at baseline
Female isex at birth) 1.09 i0.26-4.36), 0.899 Fliminated from maodel
Log, of post hoc Week 8 CAB trough 0.66 (0.25-1.74), 0.395 Eliminated from model
concentration

Cuirell AG et al. AIDS 2021




Carremt HIV Kesearch, 1013, 16, 218-221
RESEARCH ARTICLE Table2. List of transmitted drug resistance mutations de-

tected.

Assessment of Transmitted HIV-1 Drug Resistance Mutations Using Ultra-
Deep Pyrosequencing in a Turkish Cohort Vv Pattest No. TORM Mistition Frequeacy

BENTHAM ; (%)
SCIENCE
NRTL

. M411.
Uluhan Sili*", Burak Aksu”, Aysun Tekin®, Ufuk Hasdemir®, Guner Soyletir” and Volkan Korten® -

215D

‘Department of Infectious Diseases and Clinical Microbiology, School of Medicine, Marmara University, Istanbul, Tur- T215E*
key; "Department of Medical Microbiology, School of Medicine, Marmara University, Istanbul, Turkey

T215D*

T215D*

The maost frequent NNRTI PDRM was at the 138" posi-
ton of reverse wranscriplase (38.9%, n=14). Thirlcen patienls
had E138A: 22.2% (n=8) of whom wcre at =20% level while 215D

MIB4L

13.9% (n—5) were within minority variants, and one patient K219Q°
had E138K within minority variants. E138A mutation is not NNRTI
mcluded in TDRM surveillance because of 11s highly poly- yidgie
morphic nature.

225H*

Drug resistance interprefation: AT HIVDE 2.0 (2021.02.32] P225H*

pP2251*

NETI Resstance Masations Neos
NNRT: Resistance Nutations: F138A )

: Y188H*
Other Mutitions: Nene

Nucieoside Revarse Transcriptase Inhibitersy Non-nucleoside Reverse Tramscriptase Inhibitors Pl

abacavic [ABC) Sunceptibie doravicine (DOR) Suscopmdia D30ON*
ridovediae (ATT) Susoeptibie efavirenz (FFV) Syscepable
emiricitabioe (FTC) Susceptibi etraviries (ETH) Potontial Low-Livel Resstance V32
lamiudine (3TC) Swsoeptibie doaplaatiilig - k - ’
tenclovir [TDF) Susceptibi rilgivirine [R9Y) Low-Lowel Reshmance S0 M4G1*

* minority varsals {=2% - «<20%)
Dosage Considerations NNRTI, non-nucdvoside reversy Innscrplase inhibitons. NRT, nucleos{tide nevers
transcriptase inhibitecs; PLL proteass inxdbitors
* Thisvns is pradicted 1o nave low-leved redisced suscentibility to RPY. The use al the combiration of CAB/RPV shauld be considered 1o be relatyvely contraindicates,
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460
HIV-1 ile enfekte, tedavi naif olgularda 47|
ilag direnci mutasyonlarinin ve HIV-I 479
alt tiplerinin arastirilmasi 484
’
482
490
Rabia Can S 1
Uluhan Sili, Burak Aksu, Ufuk Hasdemir, Gliner Soyletir 502
Yolkan Korten, 505
Marmara Universicess Tip Fakisltesi, Tibbi Mikrabiyalaji Anabilim Dal, 5' 7
Marmara Universitesi Tip Fakileesi, Enfdesyon Hasmaliklar Anabilim Cal.

Kasim, 2018 14

I5

Naif hastalarda tedavi oncesi ilag direnci 23

mutasyenlars ve aktarlmis ilag direnci mutasyonlary 28

oranlari (n = 104)
populasyon dizi‘analizi 35
Tedaw oncesi ilag  Aktanlmig ilag 38
direnci direnci

mutasyon lari mutasyonlar 39

47

NRTI 8(7.69) 4(3,85) 52

12 {11,54) 4 (3.85) 85

1{0.96) 1{098) 87
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Factors That May Contribute to Risk of Treatment
Failure With Long-Acting CAB/RPV

= Post hoc analysis of phase Ill data (Wk 48)
— ATLAS and FLAIR (Q4W dosing)
— ATLAS-2M (Q4W and Q8W dosing)

= Backwards elimination model (10 covariates)

m  Factors associated with increased odds of
confirmed virologic failure:

RPV RAMs at baseline (OR: 40.36; P <.001)

Log, of post hoc Wk 8 RPV trough concentration
(OR:5.00; P=.002)

Baseline HIV-1 subtype A6/A1 (OR: 5.92; P = .008)
BMI >30 kg/m? at baseline (OR: 1.13; P =.020)

= Q8W dosing was not a significant factor

Cutrell. AIDS. 2021;[Epub].

Baseline Patients, CVF, HIV-1 RNA
Factors % (n)* % (n) <50 c¢/mL, % (n)
None 70.5(732)  0.41(3) 94.8 (694)

1 26.2 (272)  0.37 (1) 96.0 (261)
>) 3.37(35)  25.71(9) 71.4 (25)

*For CVF analysis, N = 1039

Slide credit: clinicaloptions.com




IAS 2021
18-21 July

Prevalence of genotypic baseline risk factors
of Cabotegravir + Rilpivirine
failure among ARV-naive patients

Charlotte Charpentier®, Alexandre Stortot, Cathia Soulig?, Valentine Marie Ferre, Marc Wirden?, Varonique Joly?,

ART naif hastalarda CAB + RPV LA

rejimiyle virolojik basarisizliga yol
acabilecek ilac direnci arastinimis

RT RPV mutations » 2010 -2020 arasi genofipik direng veri seti
4212 RT ve IN dizisi degerlendiriimis

wB W™ Non-B » 427 (10.1%) dizide CAB + RPV ile virolojik
basarisizliga yol acabilecek (A6/A1 veya
RPV RAM) faktdr saptanmis

Tedavi dncesi direnc analizi, aktarimis
ilac direnci varligl ve HIV-1 subftipini
pbelirlemek dnemli

-
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* Prevalence of RPV RAMs: 14.3 % (no difference between B and non-B)

* 6.2 % of the sequences were resistant to RPV: 7.4 % in non-Bvs 4.2 % in B (p < 0.0001)
(ANRS algorithm)



Exploring predictors of HIV-1 virologic failure to

long-acting cabotegravir and rilpivirine:
a multivariable analysis

Table 3. Weeilf 48 outcomes by presence of key baseline factors of rilpivirine resistance-associated mutation(s), HIV-1 subtype A6/A1 and BMI at
least 30kg/m~.

Baseline factors Virologic success® n (%) CVF® n (%)
None of the three factors 694/732 (94.8) 3/732 {0.41)
Any one of the three baseline factors 261/272 (96.0) 1272 (0.37)
HIV-1 subtype A6/AT alone 90795 (94.7) 1/95 {1.1)
BMI =30 kg-’mz alone 147/153 (96.1) 0/153 (0)
RPV RAMI(s] alone 2424 (1000 024 (0)
Al least two of the three baseline factors s e 9/35 (25.7)
RPV RAM(s) | HIV-1 sublype A6/AT qulqng,l cta ,,en az 2 faktorun 1/3 (33.3)
RPV RAM(S) | BMI =30 kg/m?’ olusu virolojik basarsizlikla 3/10 (30.0)
HIV-1 subtype A6/AT | BMI =30kg/m’ iliskili 4/21 (19.0)
All three baseline factors Uil 1) 1/1 (100)
TOTAI 980/1039 (94.3) 13/1039 {1.25)
[95% CI {exact method)] (92.74-95.65) (0.67-2.13)

Cuirell AG et al. AIDS 2021



Exploring predictors of HIV-1 virologic failure to
long-acting cabotegravir and rilpivirine:
a multivariable analysis

The tact chat three of the faur significant cawvariates
assoctated wath a potenaal mcrcased risk of CVI can be
considered ar baseline may be wseful intormation o
cluncians considering long-acting CAB | RPV therapy.
1.25% In participants with zero or once bascline factor, che CVI
(| 5 rate was less than (.5%, However, any combination of at
least two tactors appears to increase CVIE sk, WMirologi
callv suppressed patients without known ar suspected
Participants resistanice o CAB or RPV are suitable candidates [or
with CVF B2 leng-acting CABHR PV If the patient’s treacmant: history
S 1 unclear, addiuonal consideralion may be warranted,
particularly it the parient also has an HIV-1 subeype AG/

B No factors Al and/or high 13MI.

I Any one factor

Supplemental Digital Content 7. Week 48 CVF outcome by presence of key baseline factors (RPV
RAMs, HIV-1 subtype A6/A1, and BMI 230 kg/m?)

22 factors

Participants
without CVF

IN=1.2000055)

Cutrell AG et al. AIDS 2021




FLAIR 124. hf: Tedavi naif hastalarda uzun etkili
Cabotegravir + Rilpivirine

= Multicenter, randomized, open-label phase lll non-inferiority trial

Induction* Maintenance Phase Extension
Current Analysis:
Day 1 Wk4' Wk 48 Wk 96 Wk 104 Wk 124
ART-naive adults ' { ! { |
with HIV-1 RNA CAB 30 mg + CAB LA 400 mg + CAB LA 400 mg +
>1000 c/mL, RPV 25 mg POQD | RPV LA 600 mg IM Q4W RPV LA 600 mg IM Q4W

HBsAg negative, __, (n =283) (n=278) (n = 243)

any CD4 count, no
Continue DTG/ABC/3TC PO QD* CAB + RPV POJCAB LA+ RPV LA IM

NNRTI RAMs
(N = 629)

(n=283)

CAB LA +RPV LA IM

*Patients with HIV-1 RNA <50 ¢/mL at end of induction continued to maintenance phase. " Loading dose: CAB LA 600 mg IM + RPV LA 900 mg

IM; regular dosing begun at Wk 8.

= Previous analysis demonstrated noninferiority of switching virologically suppressed participants from
daily oral DTG/ABC/3TC to monthly injections of CAB + RPV LA IM over 96 wk?

= Wk 124 endpoints: HIV-1 RNA 250 and <50 c/mL, confirmed virologic failure, safety/tolerability3

Slide credit: clinicaloptions.com

1. Orkin. NEJM. 2020;382:1124. 2. Orkin. Lancet HIV. 2021;8:e185. 3. Orkin. IAS 2021. Abstr OAB0302.




FLAIR: CAB LA + RPV LA ile 124. hf Virolojik Sonuclar

= 229 participants ongoing CAB LA + RPV LA
= Since Wk 96 analysis __100- Virologic Outcomes at Wk 124 (ITT-E)
X
— 5 additional participants had HIV-1 RNA >50 ¢/mL ,,3 80 80.2%
— 1 additional participant had CVF 8
J
— 13 additional participants not recorded as = 607
suppressed, most due to non-virologic reasons o
o 40 -
S
Virologic Outcome, n (%) Wk 96 Wk 124 [=
Q0 201 14.8%
Q.
Nonresponse (=50 c¢/mL) 9(3.2) 14 (4.9) o 4.9%
Success (<50 ¢/mL) 245 (86.6) 227 (80.2) Q. 0-
No virologic data 29 (10.2) 42 (14.8) Virologic Virologic No Virologic
Confirmed virologic failure* 4 (1.4) 5(1.8) Nonresponse success Data

(250 ¢/mL) (<50 ¢/mL)

*2 consecutive plasma HIV-1 RNA >200 c/mL; 1 additional patient since
Wk 96 analysis

Orkin. IAS 2021. Abstr OAB0302. Slide credit: clinicaloptions.com




FLAIR: Dogrulanmis virolojik kacisi olan fazladan 1 hasta

Characteristic (Wk 108)

Sex at birth Male
BMI, kg/m? 24.7
HIV-1 subtype A6 = Resuppressed to HIV-1
Baseline RAMs None RNA <50 ¢/mL at 3 mo
Vlral load at suspected/confirmed virologic 887/1112 on EFV/FTC/TDF
failure, copies/mL g
F. P ""
V106V/A, V108V/I, £ 0 ".“ -\
Treatment-emergent NNRTI RAMs E138G, M230L k
- —
Treatment-emergent INSTI RAMs N155H, R263K g
| -
Wk 8 troughs: CAB pug/mL/RPV ng/mL 1.05/24.6*
Wk 108 troughs: CAB pg/mL/RPV ng/mL 1.73/79.5
*By comparison, Wk 8 CAB and RPV geometric mean (5, 95t percentile) for the FLAIR population was 1.56 pg/mL (0.551, 3.61) and 41.2 ng/mL
(17.9, 92.7), respectively. 0

Orkin. IAS 2021. Abstr OAB0302. Slide credit: clinicaloptions.com




Stanford University
@ HIV DRUG RESISTANCE DATABASE

A curated public database to represent, store and analyze HIV drug resistance data.

HOME GENOTYPE-RX  GENOTYPE-PHENO GENOTYPE-CLINICAL HIVDB PROGRAM ABOUT HIVDB  SUPPORT HIVDB!

Drug resistance interpretation: RT HIVDB 9.0 {2021-02-22)

NRTI Resistance Mutations: None
NNRTI Resistance Mutations: V106A, V1081, E138G, M230L

Other Mutations: None

Nucleoside Reverse Transcriptase Inhibitors Non-nucleoside Reverse Transcriptase Inhibitors

abacavir (ABC) Susceptible doravirine (DOR) High-Level Resistance
zidovudine (AZT) Susceptible efavirenz (EFV) High-Level Resistance
emtricitabine (FTC) Susceptible etravirine (ETR) Intermediate Resistance
lamivudine (3TC) Susceptible nevirapine (NVP) High-Level Resistance
tenofovir (TDF) Susceptible rilpivirine (RPV) High-Level Resistance

IN Major Resistance Mutations: N155H, R263K

IN Accessory Resistance Mutations: None

Other Mutations: Nane
Integrase Strand Transfer Inhibitors

bictegravir (BIC) High-Level Resistance
cabotegravir (CAB) High-Level Resistance
dolutegravir (DTG) High-Level Resistance
elvitegravir (EVG) High-Level Resistance
raltegravir (RAL) High-Level Resistance




Virolojik kacis olursa ne zaman olure

» Virolojik kacislarin cogu, LA'ya gecis sonrasi ilk 24 hafta icerisinde gerceklesmis
Orkin C. EACS 2021. The time for long-acting is now — by ViiV Healthcare

Time of CVF with Cabotegravir + Rilpivirine long-acting

| } 7"‘ IA ' ! y ’
Waoek
Participant 6L 4 @ 12 16 20 24 28 32 36 40 44 4 82 5 B0 ©4 BB Y2 76 B0 B4 i 9 66 100 1¢ 0
©




FLAIR: 124.hf guvenlik ve tolere edebilme

= Safety profile at Wk 124 consistent with earlier analyses = |njection site reactions (ISR) were

CAB LA+ RPV LA Wk . most common AE; mostly low-grade

Adverse event, n (%) n izzzs) Since Wk 96 = 17,392 injections; 3,732 ISR events

Any AE 271 (96) 7(2) CAB LA + RPV LA
ISR outcome Wk 124

Grade 3/4 AE 38 (13) 9 (3) (n = 283)
Drug—rela-ted AE 102 (36) 7(2) No. injections 17,392

= Pyrexia 18 (6) 1(<1)

[ ] Headache 15 (5) 0 ISR events 3732

= Fatigue 10 (4) 3 (1) Pain, n (% of injections) 3131 (18)
Drug-related grade 3/4 AE 5(2) 1(<1) Nodule, n (% of injections) 162 (<1)
AE leading to withdrawal 15 (5) 1(<1) Induration, n (% of injections) 158 (<1)
Any serious AE 33 (12) 2 (1) Median duration of ISR, days 3
Drug-related serious AE 1(<1) 0 Withdrawals due to ISR, n 7 (2
Eatal AE 0 0 (% of participants) )

Orkin. IAS 2021. Abstr OAB0302. Slide credit: clinicaloptions.com




IAS (Ekim 2020): LA CAB + RPV Q4W (Ala)/ Q8W (Blb)
US DHHS (Azustos 2021): LA CAB + RPV Q4W (Ala)/ Q8W (BIb)
EACS (Ekim 2021): LA CAB + RPV Q8W.

Boffito M. EACS 2021

slow release to
the blood stream

ayr ventrogluteal
bolgelere i.m. enjeksiyon

BMI 230 kg/m2 ise daha
uzun igne ucu kullan

+4°C'de saklaniyor;
enjeksiyondan once 215
dk oda sicakliginda olmali

planlanan enjeksiyondan
/ gun Once veya sonra
elellle]elllls

>7 gun gecmis ise oral
veya im tamamlama yap



Review > AIDS Res Hum Retroviruses. 2021 Feb;37(2):75-88. doi: 10.1089/A1D.2020.0126.
Epub 2020 Dec 7.

The LAIs Are Coming! Implementation Science

Considerations for Long-Acting Injectable
Antiretroviral Therapy in the United States: A
Scoping Review

John T Kanazawa ', Parya Saberi 2, John A Sauceda 2, Karine Dubé !

» Uygulanabilirlik!

v

Uzun eftkililerin farklh katmanlarda yasayan HIV hastalar tarafindan
kabu edilebilirligi

Maliyet etkinligi?
Hasta memnuniyeti?

Hastalarn bildirdigi sonuclare

V. oV eV

Uygulama icin en uygun ortam?e



CUSTOMIZE: Arka plan

= LA intramuscular injection of CAB + RPV approved by FDA and recommended by treatment
guidelines for the maintenance of virologic suppression in PLWH?2

= Current real-world study analyzes the implementation of provider-administered
CAB LA + RPV LA in diverse US healthcare settings and outcomes after 12 months3

" CAB + RPV uzun etkili tedavinin uygulanabilirligi gercek
yasamda test edilmis

1. US Department of Health and Human Services. aidsinfo.nih.gov/guidelines/html/1/adult-and-adolescent-arv/15/virologic-failure. @
2. Saag. JAMA. 2020;324:1651. 3. D’Amico. Glasgow HIV 2020. Abstr O414. 4. Czarnogorski. IAS 2021. Abstr OAD0705. Slide credit: clinicaloptions.com




CUSTOMIZE: Calisma Tasarimi

= Phase lllb, hybrid Il implementation-effectiveness study of monthly CAB LA
+ RPV LA injection

— Quantitative and qualitative data collected from July 2019 to October 2020 to examine
barriers to, facilitators of, and effective strategies for regimen delivery

— Clinic types included universities (liniversite), private practices (muayenehane), AIDS
healthcare foundations (vakif), HMOs (SGK), and federally qualified health centers
(saghk merkezi) across the United States

— 26 providers (physicians, injectors, administrators) from 8 clinics completed surveys
(anket) and interviews at baseline, interim (Month 4), and Month 12

— 109 patients received monthly CAB LA + RPV LA (following 1-mo oral lead-in)
and completed surveys

— 86% men, 57% white, 37% black, median BMI 27 (17-55) kg/m? -

Czarnogorski. IAS 2021. Abstr OAD0705. Slide credit: clinicaloptions.com




CUSTOMIZE: Baslangic¢ Ozellikleri

HCP Views of CAB LA + RPV LA Baseline Month 4 Month 12 " Despite COVID-19,

Implementation Over Time, % (N = 26) (N = 24) (N = 23) acceptability (kabul
edilebilirlik) scores increased

Acceptability by clinic type between Months 4 and 12

= FQHC (n =8) 84 96 100

N _ 96 100 100 = Adherence to +7-day

= University (n = 6) . . .

- Bifiveie raciee i = 6 9?2 88 100 administration window was
94% through Month 12;

= AHF (n = 3) 100 100 100
nonadherence was accounted

= HMO (n = 3) 92 67 67 for by:

Feasibility (olabilirlik) of CAB + RPV LA — Early dosing (4%)

= Seems implementable- uygulanabilir 96 33 96 ' )

= Seems possible- olasi 100 38 96 — late dosing (<1%)

= Seems doable- yapilabilir 96 33 96 _ Coverage with oral

= Seems easy to administer- kolaylik 69 79 91 CAB + RPV due to

COVID-19 (<1%)

Czarnogorski. IAS 2021. Abstr OAD0705. Slide credit: clinicaloptions.com




CUSTOMIZE: Uygulamanin oturmasi icin gereken

sure ve strateji

Months Until Optimal
Implementation of CAB LA + RPV LA

B 1-3 mo
[ 4-6 mo
B 7-9 mo
B 10-12 mo/
still working on it

Czarnogorski. IAS 2021. Abstr OADQ705.

= Key strategies for successful clinic
implementation

— Good staff communication (ekip uyumu)
— Teamwork (ekip ¢alismasi)
— Use of a web-based treatment planner

= Key implementation strategies for patient
adherence

— Good communication about dosing window
(doz araligi iyi anlatilmal)

— Effective appointment reminder systems
(etkili hatirlatici sistem)

— Designated staff for appointment tracking
(randevulari ayarlamak i¢in ayrilmis eleman)

Slide credit: clinicaloptions.com




CUSTOMIZE: Saglik calisani ve hastalar acisindan
uygulamanin oniindeki engeller

o . :
Perceived Barriers to CAB LA = 74% of patients reported no interference

Baseline  Month4  Month 12 with monthly injection visits
(N = 26) (N = 24) (N = 23)

+ RPV LA Implementation

A HCPs Over Time, ¢ . . .
Mmone s Over Time, % = Perceived barriers to monthly injectable

Patient ability to keep 31 38 39 CAP LA + RPV LA implementation

monthly appointment inconsistent between patients and providers

Patient transpprtatlon for 7 38 43

monthly appointment

Fléggmg/'a-wareness of 73 46 99 Perceived Barriers to C.AB LA Patients HCPs

missed visits + RPV LA Implementation at (N = 102) (N = 23)

. = =

Staff resourcing for clinic flow 54 38 17 MonthELZ, %6

Rescheduling missed visits 50 21 26 Injection pain/soreness 2 eo

Patients failing treatment 50 17 13 adtCIA S RORIRON s =

due to missed dose/visit Rescheduling missed visits 1 26

Management of patients with Scheduling injection visits 2 17
50 33 22

other needs

Injection-site soreness 46 42 48

Czarnogorski. IAS 2021. Abstr OAD0705. Slide credit: clinicaloptions.com




CUSTOMIZE: 12. ay sonuclari ve klinikte gecirilen siire

Virologic Outcome at Month 12,

n (%)

Virologic success (<50 copies/mL)

Virologic nonresponse (=50 copies/
mL)

No virologic data
= Discontinued due to AE or death
= Discontinued for other reasons
= On study but missing data in
window

Scheduling injection visits

* 2 deaths, both unrelated to study treatment.
"Due to COVID-109.

Czarnogorski. IAS 2021. Abstr OADQ705.

Patients
(N =115)

101 (88)

0

14 (12)
5(4)*
8(7)
1(1)°

Tolerability and safety of monthly CAB LA + RPV LA
through Month 12 consistent with phase Ill data

— Fatigue (5%) and headache (5%) were most common
non-ISR drug-related AEs

— 2 (2%) patients withdrew due to ISRs

93% of patients thought time spent in clinic
for CAB LA + RPV LA injection was extremely/
very acceptable

Median duration of visit length decreased over time
— Month 1: 57 min

— Month 11: 34 min

Slide credit: clinicaloptions.com




CUSTOMIZE: Impact of COVID-19

= 93% of patients maintained monthly CAB LA + RPV LA dosing schedule despite COVID-19 disruptions;
remainder used temporary oral therapy (7%; CAB + RPV or alternative ART) or rescheduled LA injections (<1%)

" 19% of study patients (19/102) had a COVID-19—-impacted visit (missed/rescheduled visit, quarantine,
COVID-19 diagnosis, clinic closure)

— CAB + RPV LA acceptability and treatment preference remained high among these individuals

= At Month 12, 97% of study patients reported they will continue to use monthly CAB LA + RPV LA

Patient Perspectives of CAB LA Impacted by COVID-19 Not Impacted by COVID-19 Total
+ RPV LA at Month 12, % (n=19) MERX) (N =102)
Acceptability 97 98 98
Treatment preference

= CAB LA + RPV LA 95 92 92

= Daily oral tablet regimen 5 2 3

= No preference 0 6 5

Czarnogorski. IAS 2021. Abstr OAD0705. Slide credit: clinicaloptions.com




CUSTOMIZE: Sonuglar

= |n this implementation-effectiveness study of monthly injectable CAP LA + RPV LA:

— Healthcare staff across clinic types found implementation both feasible and acceptable despite disruptions
due to COVID-19

— 78% of healthcare staff indicated that optimal implementation of the regimen was achieved in 1-3 mo

— HCPs’ perceived barriers to implementation decreased by Month 12; 74% of patients reported that nothing
was interfering with monthly injection visits

— Treatment was effective and well tolerated across a variety of real-world clinic settings, consistent with the
phase lll clinical program

= |nvestigators concluded that key success factors for monthly injectable CAB LA + RPV LA were:

— Selecting patients with good historical adherence to appointments

— Having dedicated, clinically trained staff responsible for managing appointments, rescheduling, and setting
reminders

Czarnogorski. IAS 2021. Abstr OAD0705. Slide credit: clinicaloptions.com




CARISEL: Concerns With Daily HIV Medications
Reported at Mo 1

= CARISEL study is assessing the acceptability, appropriateness, and feasibility of LA CAB + RPV
injections and implementation support in Belgium, France, Germany, the Netherlands, and Spain

= More than one half of participants (54.3%) reported problems with taking daily oral therapy

“Before participating in this study, did you have any problems
with your daily HIV medications?” (n = 421)

| did not have any problems with my prior 45 7
daily HIV medications :
| felt that | had to hide my daily HIV 356

medications from others

My daily HIV medications reminded me of 23.3
my HIV status ’

My daily HIV medication routine was 16.1
inconvenient for me )

| was concerned about running out of my 14.9
daily HIV medications )

0O 20 40 60 80 100

. L Patients (%) . o e
Hocqueloux. EACS 2021. Abstr PE2/37. Reproduced with permission. Slide credit: clinicaloptions.com




Lenacapavir
Kapsid inhibitoru

Figure 6. GS5-6207.



Kapsid, HIV Replikasyonu Dongusiniin Birden Cok Asamasinda Kritik Onem Tasir
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Sekil, asagidaki kaynaklara dayali olarak olusturulmustur: Link J, et al. Nature 2020;584:614-618; Bester SM, et al. Science 2020;370:360-364; Cihlar T. vCROI 2021. Oral #22; Muller B. vCROI 2021. Oral #19; Pathak VK. vCROI 2021. Oral #20;
Ganser-Pornillos B. vCROI 2021. Oral #21




Lenacapavir (LEN): yeni bir kapsid inhibitori

LEN, HIV Replikasyon Dongusunun Birden Cok Asamasini Hedef Alir

LEN
ECz: 50-100 pM
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LEN, kapsid komplekslerinin stabilitesini velveya tagmmaswﬁ modile ederek
HIV yasam dongusundeki birgok surecin inhibisyonuna yol acar

Sekil, asagidaki kaynaklara dayali olarak olusturulmustur: Link J, et al. Nature 2020;584:614-618; Bester SM, et al. Science 2020;370:360-364; Cihlar T. vCROI 2021. Oral #22; Muller B. vCROI 2021. Oral #19; Pathak VK. vCROI 2021. Oral #20;
Ganser-Pornillos B. vCROI 2021. Oral #21




Lenacapavir (LEN): Kapsid inhibitort

Genel Bakis

Ozellikleri, duistik dozda uzun etkili enjektabl kullanim igin ideal
Pikomolar antiviral potens (mevcut ARV'lerden 210 kat daha potent)’

Ongortlen klirensi diisik (hepatik kan akisinin <%1’i)2
Suda ¢6zUnurliga disdk (pH 2-7'de <1 pM)?

Nonklinik tirlerde kanitlanmis sirekli maruziyet?

Olumlu in vitro farmakolojik profil:
Cok cesitli HIV-1 izolatlarina kars! aktif*"
LEN, mevcut ARV'lere kiyasla benzersiz bir in vitro direng profili sergiler?

Gag polimorfizmleri ve proteaz mutasyonlari bulunan klinik izolatlara karsi pikomolar aktivite ile kendini
gosteren yliksek potens3

HIV ile yasayan tedavi deneyimsiz ve deneyimli 1500 bireyde, LEN’e kargi in vitro direngle iligkilendirilen
mutasyon gorilmedi*

* [nsan PBMC’sinde 15 HIV Klinik izolatindan olusan panel

1. Yant SR, et al. CROI 2019. Seattle, WA. 480

2. Zheng J, et al. LEAP 2019. Seattle WA

3. Margot N, et al. EACS 2019. Basel, Switzerland. PE13/22

4. Marcelin AG, et al. EACS 2019. Basel, Switzerland. PE13/15




Faz 2/3: Onceden Yogun Tedavi Gérmus (HTE) HIV ile Yasayan Bireylerde LEN I’:’bopelﬂg :I:

Onceden Yogun Tedavi Gormus HIV ile Yasayan Bireylerde LEN

Coklu ilaca direngli, 6nceden yogun tedavi gormus HIV ile yasayan bireylerde, basarisiz olan rejime ek olarak LEN
kullanimini degerlendiren Faz 2/3, kor, plasebo kontrollii calisma (N=72)

14 Gunliik Fonksiyonel . <
Monoterapi Acik Etiketli Idame
n=24 LEN PO +
Randomize Kohort OBR
Yogun Tedavi Gormusg HIV
ile Yasayan Bireyler Taramada HIV-1 RNA'da

< 0.5 log,, azalma olanlar i3 Plasebo PO+ LEN PO
HIV-1 RNA 2 400 k/mL | . | _
4 ana ARV sinifinin —Giig LEN-SC ile
23’unun her birinden 22 Hafta 0 (Blrlnbfllkfonlanlm LEN SC ile 26. Hafta 52, Hafta
ARV’ye direng* oktasi)
< 2 tam aktif ARV Randomize Edilmeyen
segenegi kalanlar Kohort

Taramada HIV-1 RNA'da OBR

20.5 log,, azalma olanlar | | LEN SC ile

Hafta 0 LEN SC ile 26. Hafta 52. Hafta

Calismanin Sonlanim Noktalari
+ Birincil: randomize kohortta, baglangigtan itibaren monoterapinin sonuna kadar HIV-1 RNA'da = 0.5 log,, k/mL azalma olan katilimcilarin orani

+ |kincil: randomize kohortta, 26. ve 52. haftalarda HIV-1 RNA < 50 k/mL ve < 200 k/mL olan katilimcilarin orani (FDA Snapshot)

LEN doz rejimi: Oral baslangi¢ (Giin 1: 600 mg [2 x 300 mg tablet]; Giin 2: 600 mg [2 x 300 mg tablet]; Giin 8: 300 mg), sonrasinda 927 mg (2 x 1.5 mL) subkitan idame dozu, q 26 hafta
BL, baslangig; K, kopya; HTE, yodun tedavi gérmus; MDR, ¢oklu ilag direnci; OBR, optimize edilmis arka plan rejimi; PO, agizdan; SC, subkitan

*NRTI, NNRTI, PI, INSTI
Segal-Maurer S, et al. vCROI 2021. Oral #127 ClinicalTrials.gov URL: hitps://clinicaltrials.gov/ct2/show/NCT04150068



Faz 2/3: Onceden Yogun Tedavi Gérmus (HTE) HIV ile Yasayan Bireylerde LEN ®b0p6“0 :|:

Fonksiyonel Monoterapi Sirasinda Antiviral Aktivite

Birincil Sonlanim Noktasi

HIV-1 RNA’'da 2 0.5 log,, kopya/mL Azalma Vizite gore HIV-1 RNA’da Ortalama Degisim

Goriilenlerin Orani (%95 GA)
|—P<0.0001—| 05 -
vy 8 £3
>0 ~0.29—
= S
e 7] < £ P<0.0001
= Z g
-— @ a
e 407 [VALU T2
20 A E] T g) 21 - LEN (n=24) -1.93—
-o- =
. | 25 1 Plasebo (n=12) | |
LEN Plasebo 0 8 15
(n=24) (n=12) Gin

LEN, basarisiz olan bir rejime eklendiginde potent antiviral aktivite
gosterdi

HTE, énceden yodun tedavi gérmus
Segal-Maurer S, et al. vCROI 2021. Oral #127



Faz 2/3: Onceden Yogun Tedavi Gérmus (HTE) HIV ile Yasayan Bireylerde LEN Qbopellg :|:

SC LEN Alanlarda Virolojik Baskilama

SC LEN + OBR Kullanan ve HIV-1 RNA <50 k/mL Olan Katilimcilar (M=F; n=72)*

-e- Randomize edilen + randomize edilmeyen kohort

100+

%73
19/26

/ —0
26. Haftada

CD4 hacre sayisinda ortalama
degisim:
+72 hucre/uL

o
?

HIV-1 RNA <50 kopya/mL
olan katilimcilar, %

10 Hafta 16 22 26

SC idame

nf= 72 72 72 62 56 45 34 26

LEN, optimize edilmis bir arka plan rejimi ile birlikte kullanildiginda yuksek
virolojik baskilama oranlarina ulasildi

OBR, optimize edilmis arka plan rejimi

* Subat 2021 ara donem veri kesim noktasi; bu analizde tiim katihmcilar 26. Haftaya ulagsmadi

1 Paydalar 21 doz SC LEN alan ve galisma devam ederken veri kesim tarihinde HIV-1 RNA 6lcima mevcut olanlardir; D1 SC, SC LEN’in uygulandigi ilk giin; Kohort 2’deki 2 katilimcida (randomize
edilmeyen kohort) 1. Ginde HIV-1 RNA <50 kopya/mL’ydi, ayrica 1. Gunden 6nce >0.5 log azalma bulunuyordu (muhtemelen tedaviye uyumun iyilesmesi kaynakli). 53
Segal-Maurer S, et al. vCROI 2021. Oral #127



Faz 2/3: Onceden Yogun Tedavi Gormus (HTE) HIV ile Yasayan Bireylerde LEN :E:}‘CODGHQ :I:

Tedaviyle Ortaya Cikan Direng

OBR’de tam aktif ajanlar* LEN Kullanilan Onceki | Yeni Gelisen Kapsid Mutasyonlari LEN Kullanilan Sonraki
Vizitlerde Vizitlerde
Katilimci
OBR’de degisiklik yapilarak 26.
M661, N74D
#1 Yok Baskilanmis haftada yeniden baskilandi+

(10. Haftada: 2870 kopya/mL)

OBR'de hig degisiklik
M66lI yapilmadan 26. haftada
t t :
DRV/COBI,T DTG,TRPV Baskilanmis (26. haftada: 561 kopya/mL) yeniden baskilandi

Yogun tedavi gormus, baslangicta tedavi basarisizligi ve ¢oklu ilag direnci olan ve SC LEN alan 72 katilimcidan
2’sinde kapsid mutasyonlari gelisti

Mutasyonlar yuksek duzeyde LEN direncine yol acti: EC;,’'de >884 ve 138 kat degisimi (vs WT)

M661 mutasyonu viral replikasyonu onemli dlgiide bozmaktadir (%1.5 replikasyon kapasitesi vs WT)

HTE, yogun tedavi deneyimli; OBR, optimize edilmis arka plan rejimi; WT, vahsi tip

*OBR’deki diger ajanlar: Katihmci #1 - MVC, T20, DTG BID, DRV/COBI, 3TC; Katihmci #2 - F/TAF

T Giinde iki doz (BID)

T Fenotip RPV'ye duyarlilik gosterdi; ancak dnceden Y181C mutasyonu varligi, RPV'nin muhtemelen tam aktif olmadigini gosterir.

+ 3TC kesildi ve F/TAF baslandi
Segal-Maurer S, et al. vCROI 2021. Oral #127 54
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Faz 2/3: Onceden Yogun Tedavi Gérmus (HTE) HIV ile Yasayan Bireylerde LEN E\’JCOQ@MQ :I:

LEN’in Guvenliligi ve Tolerabilitesi

Toplam Giivenlilik Enjeksiyon Bolgesi Reaksiyonlari

100 -
Calisma ilaciyla iligkili ciddi AO gorulmedi o
_Kumalatif Medyan
Calisma ilacinin kesilmesine yol agcan AO goérulmedi 80 - insidans Insidans (%) Sire (Giin)
sisme [N 22 1
. . .. . . R
Enjeksiyon Bolgesi Reaksiyonlari < 60 Eritem 18 6
%46’sinda (33/72) LEN ile iligkili 21 enjeksiyon g Nodul 18 116
bolgesi reaksiyonu vardi c;% 40 | Agri 14 4
Reaksiyonlarin cogu Derece 1°di (%82 [27/33]) ve birkag x
gun icinde duzeldi
20 1
Derece 4 reaksiyon gorulmedi; bir katilimcida Derece 3
siglik ve eritem vardi, sirasiyla 4 ve 8 gun iginde duzeldi
s . . . 5 . 0 n T T T T T T T T T T T T 1
Noddller blrka(;oay qevam etti yeo hepgl Derece 1'di > 4 6 8 10 12 14 16 18 20 22 24 28
Katilmcilarin %18’inde bildirildi (%72’sinde nodul = 72 66 58 53 46 37 31

bildirmedi)

Enjeksiyon bdlgesi reaksiyonu nedeniyle tedavisi Hafta

kesilen katilimci olmadi
LEN iyi tolere edildi, tedavinin kesilmesine yol agan AO

gorulmedi; katimcilarin yarisindan azinda EBR gozlemlendi

AO, advers olay; EBR, enjeksiyon bolgesi reaksiyonu; CAO, ciddi advers olay
*Calismada veya 2 haftalik dénemde calismadaki son tarihte yer alan katilimcilarin toplam sayisi; Yalnizca LEN ile iliskili AO’lari igerir, iligkili olmayanlari dislar (6rn. T20)
Segal-Maurer S, et al. vCROI 2021. Oral #127 55



LEN’in In Vitro Aktivitesi ve Diren¢ Karakterizasyonu

LEN’in Aktivitesi ve Direng Karakterizasyonu

LEN ile Secilen Direng'’

Genel Bilgiler? PhenoSense Gag-Pro (tek dongii)*
In vitro direng segilimleri, kapsiddeki 6 amino HIV-1 Kapsid LEN Kat Replikasyon
asitte ortaya gikan 7 mutasyonu tanimladi? Sekansi Degigimit

L561, M661, Q67H, K70N, K74S/D, T107N T107N 38 32
Mutasyonlarin hepsi LEN baglanma bolgesi ile iligkili Q67H N =
Direng, cogu mutantta dusuk replikasyon N74D
ARV 16 ND
kapasitesi ile iligkili
Q67H+N74S 20 15
1500 HIV klinik izolatinin analizinde LEN
67H+T107N
mutasyonlarina rastlanmadi® A 87 ND
Pl ile tedavi basarisizligi olan veya olmayan, tedavi = 204 3.6
deneyimsiz veya deneyimli
LEN.y e & ’ ) ’ | ik g ’ Slarak sl 1,504 ND
€ Kargl onceden var olan genotipi iren¢ yo
Q67H+N74D >2.700 ND
AL >2,700 1.5

kapasitesi, % WT#

WT, vahsi tip; ND, belirlenmedi; SC, tek dongu

* Sonuglar, tek ve ¢ok dongiilii test formatlarinda ve primer hiicreler ile hiicre dizileri arasinda tutarliydi
T Mutant/WT ECsj orani, PhenoSense Gag-Pro testinde SC reporter HIV-1 ile belirlendi
* Referans sus yuzdesi, PhenoSense Gag-Pro testinde SC reporter HIV-1 ile belirlendi

LEN ile secilen hem tek hem de ¢ift mutasyonlar,
LEN duyarlihgini ve fitness’i azaltir

1. VanderVeen L, et al. vCROI 2021. Oral #128 2. Link J, et al. Nature 2020;584:614-618 3. Marcelin AG, J Antimicrob Chemother 2020;75:1588-1590




CAPELLA: Wk 26 Analysis of Lenacapavir in Heavily

Treatment-Experienced PWH
nced EH

= Phase lI/lll ongoing trial

Patients with
initial HIV-1 RNA 2400
c/mL, resistance to =2

agents from 3 of 4 Repeat \ (n=12) + OBR j
main ARV classes, and HIV-1 RNA
<2 fully active agents ~~. Nonrandomized Oral* LEN + OBR SC' LEN Q6M
ra +

from 4 main ARV
classes
(N=72)

7

Randomized 2:1 /
Decline of
<0.5 log,, ¢/mL

(vs initial) or >400 c/m\

Functional Monotherapy (14 d)

Oral* LEN +
Failing Regimen
(n=24)

Placebo +
Failing Regimen

Maintenance (52 wk)

SC' LEN Q6M

+ OBR

Oral* LEN (14 d) >

SC' LEN Q6M

Decline of
>0.5 log,,c/mL

(n=36)

+ OBR

*Oral LEN administered as 600 mg on Days 1 and 2, 300 mg on Day 8.

(vs initial) or <400 c/mL
*SC LEN administered as 927 mg (2 x 1.5 mL) in the abdomen on Day 15.

= Participants with known BL resistance to 22 drugs in class - NRTI: 99%, NNRTI: 97%, Pl: 81%, INSTI: 69%

=  Primary endpoint achieved in prior analysis: 20.5-log decline in HIV-1 RNA with oral LEN 88% vs placebo 17% at
Day 14 in randomized cohort (P <.0001)!

= Secondary endpoints: HIV-1 RNA <50 ¢/mL, <200 ¢/mL at Wk 26 in randomized cohort? 0

Slide credit: clinicaloptions.com

1. Segal-Maurer. CROI 2021. 2. Molina. IAS 2021. Abstr OALX01LBO02.




CAPELLA Secondary Endpoints:
Wk 26 Efficacy in Randomized Cohort

100 - FDA-Snapshot Algorithm 100 - Efficacy by No. of Ft:!ly Active Agents in OBR
89 L
- T 86 a1
807 ; S 80 67 |
s £ 2
."E’ 60— E <5 60- l
5 40 % <Zt 40
& Fly--
204 & 207
nN= . 29/36 | 32/36 7/36 | 4/36 nN= | |
<50 <200 >50 >200 0 1 2
HIV-1 RNA, copies/mL No. of Fully Active Agents in OBR

= Mean change in CD4+ cell count: +81 cells/mm?3

= Proportion of participants with very low CD4+ cell count (<50 cells/mm?3) decreased from
22% (8 of 36) at baseline to 0% (0 of 34) at Wk 26 -

Molina. IAS 2021. Abstr OALX01LBO02. Slide credit: clinicaloptions.com




CAPELLA: Wk 26 Safety, Injection Site Reactions in
Randomized and Nonrandomized Cohorts

s Injection site reactions (ISRs)
Outcome with incidence 25%, n (%)

Cumulative Median

Adverse event 100+ IEnes Incidence, n (%) Duration, d
®» Diarrhea 6 (8) - Swelling 19 (26) 11
o 807
= Nausea 6 (8) o Erythema 17 (24) 6
= Cough 5(7) 2 Pain 14 (19) 3
c 601
* Headache 5(7) © Nodule 13 (18) 153
" Pyrexia 5(7) S 404 Induration 9 (13) 71
= Urinary tract infection 5(7) "g
= Abdominal distension 4 (6) &
= Arthralgia 4 (6)
» Back pain 4 (6) o r—Tr—r—T"rr—T——T—T—"-
= Oral candidiasis 4 (6) Wk After 15t SC Injection
72 sesssssssamsassEsE s EsEsEEsEsEEEEEEEEEEEEEEEEEEEEE 39 <&No. who received SC
" Rash 4 (6) injection
Any grade 3/4 lab abnormality 19 (26) = 56% (40 of 72) had >1 ISR related to LEN; 28
= Low creatinine clearance/high creatinine 8 (11) grade 1, 2 grade 3, no grade 4
= Glycosuria 4 (6)
= Nonfasting/fasting hyperglycemia 4 (6) = All 36 patients in randomized cohort received o
. second LEN injection . N .
Molina. IAS 2021. Abstr OALX01LBO02. Slide credit: clinicaloptions.com




CAPELLA: Emergent LEN Resistance in Randomized
Cohort

PRt  ® 4 participants with emergent
(n = 36) LEN resistance:

Outcome, n (%)

Participants meeting criteria

for resistance testing 11 (31) — All 4 remained on LEN

No emergent LEN resistance 7 (19)

, — 3 re-suppressed at later visit (2
Emergent LEN resistance

= M66 ‘11 without, 1 with OBR change)

= Q67H ,

- K7ON/R/S 1 — 1 had no fully active agent and
= N74D never suppressed

Molina. IAS 2021. Abstr OALX01LBO02. Slide credit: clinicaloptions.com




CALIBRATE: Tedavi naif hastalarda lenacapavir (ITT)

. . 2° endpoint 1° endpoint
= Randomized, open-label phase Il trial Wkgs Wk§4
Wk 80
Induction Maintenance \ \
. If HIV-1 RNA <50 ¢/mL

Grnoipsg —> atWk1l6and22 — —
ARV-naive adults with switched to TAF or
HIV-1 RNA 2200 ¢/mL, Group 2* LENSCQ6M IS — HEEE Ol —
CD4+ count 2200 cells/ = "=53 [ a0 i delely T250¢/mL BIC 75 mg PO QD

mm?3, ~Group 3' LEN 50 mg PO QD
no active HCV or HBV n=52 FTC/TAF* PO QD —
coinfection
- Group 4
(N=182) n=25 BIC/FTC/TAFZ PO QD

*LEN oral lead-in 600 mg Days 1 and 2, 300 mg Day 8; LEN 927 mg SC Day 15 and then Q6M.
TLEN 600 mg Days 1 and 2, then 50 mg from Day 3. *FTC/TAF 200/25 mg. BIC/FTC/TAF 50/200/25 mg.

= Participants at baseline: median age 29 yr; 93% male; 52% Black race; 45% Latinx ethnicity

= Primary outcome: proportion with HIV-1 RNA <50 c¢/mL at Wk 54; secondary outcomes: proportion with HIV-1
RNA <50 c¢/mL at Wk 28, 38, and 80; change from baseline in log,, HIV-1 RNA and CD4+ cell count at Wk 28, 38,
54, and 80 E

Gupta. IAS 2021. Abstr OALB0302. Slide credit: clinicaloptions.com




CALIBRATE: 28. hf Virolojik Sonuclar

Virologic Outcomes by FDA Snapshot (ITT)

* One participant in LEN SC + FTC/TAF =
100+ 100 BIC arm had emergent resistance
9 92 94 ] Group 1: LEN SC + FTC/TAF (> TAF) -
20 [] Group 2: LEN SC + FTC/TAF (=BIC) mutations at Wk 10
7] B Group 3: LEN PO + FTC/TAF
g ] GFOUE4Z B|C/FTC/TAF — CA Q67H + K7OR (LEN fOId Change - 20)
2 60-
§ — RT: M184M/I
E},’ 407 = Plasma LEN concentrations
0= consistently in target range
. | 0,4 0 0 | 0
HIV-1 RNA HIV-1 RNA No Data
<50 copies/mL >50 copies/mL
n/N = 49/ 49/ 49/ 25/ o/ 2*/ 0o/ 0/ 3/ 2/ 3/ 0/

52 53 52 25 52 53 52 25 52 53 52 25

*1 discontinuation due to not meeting a protocol criterion of HIV-1 RNA <50 ¢/mL prior to
Wk 28; 1 participant discontinued on Day 2.

Gupta. IAS 2021. Abstr OALB0302.

Slide credit: clinicaloptions.com




CALIBRATE: Advers Olay ve Enjeksiyon Bolgesi Reaksiyonlari

= LEN was well tolerated with favorable safety

Injection Site Reactions

profile
. Cumulative Median
Incidence Incidence, % Duration, d
— No SAEs or grade 4 AEs related to study drug 20 ’
100+ Swelling 18 10
— Most common AEs: headache and nausea Erythema 17 5
(11% each) < 807 oo 16 4
. :‘E 60 = Nodule 11 189
— GI AEs in SC vs oral LEN: = _
-1 Induration 11 143
2
— Nausea: 12% vs 8% £ 40+
&
— Diarrhea: 6% vs 8% 20 1
" |SRs in 39% of participants; 83% were grade 0 h

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Wk
n= 105 105 105 102 102 102 101 101

1 and generally resolved in days

= 2 discontinuations due to ISRs (grade 1
injection site induration)

Gupta. IAS 2021. Abstr OALB0302. Slide credit: clinicaloptions.com




Safety Analysis of Islatravir in Combination With Doravirine in

Treatment-Naive Adults With HIV-1 Infe
MK-8591 Protocol 011 Phase 2 Dose-Ranging Trial of ISL+DOR?

Part 1: Part2 Pan 3: Parl 4:
L Drug Lose Ranging 2 Urug Dose. Rangeng yirmenance Upan Label

K.?‘f Inclusion Criteria ISL 0.25 mg QO » ISL 0,20 ma 0O +

- - - - * Trustinenles -

D. Cunningham,' J.-M. Molina,? Y. Yazdanpanah,® A. Afani Saud,* C. Chahin AR ISR iaal { DORATCTOE 780) BRI0

Eves,® D. Hepler® C.Hwang’ R. Lahoulou,” T.A. Correll® T SRk
° . dae il NEiael, | s

'Pueblo Family Physicians Ltd, Phoenix, United States, ?Saint-Louis Hospital aniill BRIl 11 RORSATOITE PAG) RSO RS

reslararen

3Bichat Hospital, Paris, France, *University of Chile, Santiago, Chile, *Hospital ol Coxieciio | E——
Temuco, Chile, ®Merck & Co., Inc., Kenilworth, NJ, United States, "MSD France, Reive HEW ot A

S alfiun by I NORSETCTTE RO PORKY

sewaring v
RO el (130,000 00
R T P Y

TUTTTTTOE

Islatravir (ISL) Has Multiple Mechanisms of Action"3 |
;‘:g::ja}f NUkleosid RT translokasyon inhibitérd (NRTTI) EC50 68 pM oy , diesh, T

'. % ) 144 “nz
Vlftual event (I 1 A L ' M, ) ana J A Lok

At u\ :pA ara a| VR Nakpe sl STATIN T vaarr . d
Translocation Inhibition Delayed Chain Termination
vRNA VRNA

PRV

Nultiple mechanisms « Translccation inhibiton prevents » ISL changes vDNA siruciure such that nucleotide
contribute to the high cpening of the K1 nuceatide binding Incorperatian s prevented
patency of ISL against HIV-1 site + Bacause ISL is not in the RT active site, itis not
{including drug-ressiant » Nucleotdes cannot be incorparatad susceptitie 10 resistance-confaming mutatons
varianis) and its hagh barrler intc YyDNA + Viral replication is inhibited
1o resistance - Viral replication is inhibited




Gilead and Merck Initiate Phase 2 Study Evaluating angOral Weekly

Combination Regimen of Investigational Lenacapavir and
Investigational Islatravir for HIV-1 Treatment in Virologically Suppressed

Adults

- This Clinical Study is the First from Merck and Gilead’s Collaboration to Develop Potential Long-Acting
HIV Treatment Options -

https:.//www.businesswire.com/news/

ClinicalTrials.gov Identifier: NCT05052996 Aciual Study Stan Delo© = October's, 2021

Estimated Study Completion Date @ :  September 2026




Ozet

» En az 3 -6 aydirr virolojik baskilanmasi (<50 k/mL) olan, daha dnce tedavi
basarisizligl veya bilinen/ suphelenilen ilac direnci olmayan hastalarda uzun-
etkili enjekte edilebilen cabotegravir + rilpivirin idame tedavisi guvenli ve efkili

» Uzun-etkili tedaviler daha sik kullanilacak gibi gozUkmekte

» Lenacapavir + Islatravir = uzun efkili oral veya enjekte edilebilir formuUlasyon
» Enjeksiyon bodlgesi reaksiyonlar sik ama siddeti zamanla azalmakta

» Enjeksiyonlarin planlanmasi icin poliklinik duzenlemesi gerekmekte

» Hasta uyumu dnemili
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