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Who Are the People With Multidrug Resistant HIV?

Highly adherent patients aggressively
treated with nonsuppressive regimens led
to selection of multidrug-resistant HIV
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Prevalence of Heavily Treatment—Experienced Patients
With Multiclass Resistance/Limited Treatment Options

= CNICS cohort of > 26,000 ART-experienced people with HIV receiving care in the US

" Limited treatment options defined as < 2 available classes with < 2 active drugs per
class by resistance testing
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HIV drug resistance in a cohort of HIV-infected MSM
in the United States
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Heavily Treatment-Experienced (HTE) patients

HIV MDR is still arelevant issue despite its dramatic drop over the years
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Heavily Treatment-Experienced (HTE) patients

INTEGRASE INHIBITOR RESISTANCE DYNAMICS
FROM 2007 TO 2017 IN ITALIAN CLINICAL ISOLATES

Among 405 INI-failing patients, 47 (11.9%) patients showed cumulative four-
drug class resistance. Of them, only 22 (46.8%) showed full GS to DTG or BIC.

Distribution of cumulative drug class resistance
among patients failing an INI-based treatment

Genotypic susceptibility according
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Fusion of
A | HIV to the host
cell surface.

e HIV RNA, reverse

transcriptase, integrase,
and other viral proteins
enter the host cell.

HIV life cycle and upcoming drugs
for MDR HIV

Co-receptor Q\
(CCRS or CXCR4) A&
“/

AR * Novel drugs
DOR * NNRTI: Doravirine* (DOR)

LER  Host Cell ad iyt

transcription.

“B00y; ol * NRTI: Islatravir (ISL)
= o Viral DNA is * _.f'a"sc'ip'ase . .
| er~giha | e Anti-CCR5: Leronlimab (LER)

V4 into the host DNA. g l |

/ . “'

ooy L 0t |
Mature a5

Virion

+ Anti-CD4: |balizumab* (IBA)
' * Anti-gp120: Fostemsavir* (FTR)

e o * Capsid inhibitors: Lenacapavir (LEN)

proteins.

Virus is released.
Viral protease
cleaves new
polyproteins to
create mature
infectious virus.

6 New viral RNA
and proteins move

to the cell surface,

and a new, immature
HIV forms.

*FDA approved




New options for MDR HIV
Genotypic interpretation

Genotypic interpretation  Comments

Doravirine*  RT Available Role of minor RAMs possibly underestimated
Islatravir RT Not available Signature RAMs and cross-resistance to be further
defined

Leronlimab  CCR5 (host) Available (geno2pheno) Resistance through use of Leronlimab-bound CCR5,
similar to MVC, not defined

Ibalizumab* CD4 (host) Not available Most resistant strain occur through use of ibalizumab-
bound CD4 following loss of N-glycosylation site(s) in
gp120 V5 domain

Fostemsavir* Gp120 Not available Signature RAMs to be further defined, genotype and
phenotype poorly predictive of treatment response

bnMAbs Gp120 Not available Resistance hardly predictable by genotype

Lenacapavir  Capsid Not available Signature RAMs to be further defined

Courtesy of M. Zazzi *EDA approved




HIV entry steps and entry inhibitors

Attachment to Coreceptor Pre-hairpin Membrane
primary receptor binding conformation Fusion (Hairpin
conformation)

Inhibitors targeting St
gp120 e.q. o
Fostemsavir nMADS

Attachment
inhibitors

Inhibitors targeting
CD4 eg.
Ibalizumab

Inhibitors targeting Inhibitors targeting
the coreceptors gp41 eqg.
e.g. Maraviroc, PRO-140| | Enfuvirtide

CD4 MAbs

Coreceptor Fusion

antagonists inhibitors

Bruxelle, Microorganisms 2021



New options for MDR HIV
Fostemsavir = targets HIV gp120

gp120 binding to CD4 receptors

Without fostemsavir With fostemsavir

Temsavir binds directly to HIV-1 gp120, preventing
initial viral attachment and entry into host CD4+ T cells




Susceptibility of global HIV-1 clinical isolates to
fostemsavir using the PhenoSense Entry assay

Subtype #  I1Csp<1nM (%) ICsp>11t0<10nM (%) 1Cs0>10to <100 nNnM (%) 1Cso>100 nM (%)

All 1337  719(53.8) 352 (26.3) 1&6 (10.9) 120 (9.0)
B 881 544 (61.7) 196 (22.2) 5(9.6) 6 (6.4)
C 156 78 (50.0) 6(35.9) 5(9.6) 7 (4.5)
Al 17 5(29.4) 11 (64.7) 0 (0) 1(5.9)
A 43 10 (23 3) 21 (48 8) 8 (18.6) 4 (93)
BF 15 5(26.3) 8(42.1) 2 (10.5) ff+ (21.1)
F1 48 8(16.7) 5(31.3) 13 (27.1) 2 (25.0)
B, F1 29 4(13.8) 9(31.0) 5(17.2) 1(37.9)
| CRFO1_AE 5 0 (0) 0 (0) 0 (0) 5 (100)

CRFO1_AE is the least susceptible variant, however variable proportions of strains with reduced
susceptibility may be present also within other subtypes or recombinants (mainly F-related)

Gartland, J Antimicrob Chemother 2020



PRESTIGIO

\W/“*

Susceptibility to the novel attachment inhibitor =4
Fostemsavir in patients harboring 4-class resistant HIV

Phenotypic analysis of 24 patients harboring MDR HIV from the PRESTIGIO registry
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Susceptibility to Fostemsavir is comparable for
viruses using different coreceptors
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Entry inhibitor exposure

Susceptibility to Fostemsavir is not affected by
past exposure to enfuvirtide or maraviroc

Saladini, J Antimicrob Chemother 2020



CCR5-Tropic MVC Resistance Was Not Predictive of Reduced
Susceptibility to TMR in MOTIVATE-1 and -2

* No clinical samples from MOTIVATE were available, although gp120 sequences were accessible

» Sequences of envelopes from 5 participants who exhibited CCRS5-tropic MVC resistance were used to
regenerate functional envelopes

* All 5 exhibited resistance to MVC (and were CCRS-tropic), while 4/5 were fully susceptible to TMR
* The 1 envelope with reduced susceptibility to TMR contained an M426L polymorphism

» Site-directed mutagenesis reverting the virus back to M426 resulted in full sensitivity to TMR while MVC
resistance remained

TMR EC5 MVCECs,
Envelope (nM) (nM)
MP5.7 1.00 >5000
MP35.2 1.00 >5000
MP49.20 1.56 >5000
MP53.36 0.51 >5000
MP11.38 (M426L) 412.7 >5000
MP11.38 (M426M; SDM) 0.98 >5000

ECs;, half-maximal effective concentration; SDM, site-directed mutagenesis.

Rose, CROI 2021; AIDS 2022, 36:11-18



Fostemsavir in HTE individuals: the BRIGHTE study

Study design and primary endpoint

Primary Endpoint

Day 1 Day&  \reanainHiv-1RNA  P9YV9 Wk 96/
log,, ¢/mL (95% Cl)
Randomized Cohort FTR 600 mg BID +
1-2 remaining ARV classes Failing Regimen* -0.79 (-0.88 to -0.70) FTR 600 mg BID + OBT#

(> 1 fully active § approved agent/class), (n = 203)
cannot construct viable regimen with
remaining agents
(n=272)

Treatment difference: -0.63
Placebo +

Failing Regimen* -0.17 (-0.33 to -0.01) FTR 600 mg BID + OBT*
(n=69)

Nonrandomized Cohort
No remaining ARV classes and no
fully active 8 approved agents
(n=99)

*Blinded. 'Day 8 adjusted by Day 1. *Open label. § No evidence of resistance; patient eligible for, tolerant of, willing to receive the ARV. Measured from start of open-label
treatment. Study conducted until another option, rollover study, or approved ARV available.

FTR 600 mg BID + OBT* (investigational agents allowed)

Lataillade, IAS 2019



Fostemsavir in HTE individuals: the BRIGHTE study

Randomized Cohort (n = 272)

Nonrandomized Cohort (n = 99)

100+
84 [ Not fully active* O Not fully active*
80- [ Fully active* 804 75 72 75 M Fully active*
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DTG DRV TFV ETR MVC ENF DTG DRV TFV ETR MVC ENF IBA
(75%  (74%  (98% (92%  (89%  (96%
BID) BID) TDF) BID) BID) TDF)

ARVs in OBT of 2 10% of Either Cohort

*Determined by commercial phenotype assays, historical resistance, eligibility, and tolerability.

ARVs in OBT of 2 10% of Either Cohort

Lataillade, IAS 2019



Fostemsavir in HTE individuals: the BRIGHTE study
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*Snapshot analysis excluded baseline data. 1 patient had BL HIV-1 RNA < 40 copies/mL.

Lataillade, IAS 2019



Baseline gp120 amino acid

Baseline
TMR ICg FCT

Fostemsavir in HTE individuals: the BRIGHTE study

Randomized Cohort

substitutions of interest

A PDVF (%):
None 22%
Any* 25%
S375H/I/M/NIT |2k 24%
M426L |k ey 34%
M434] mTotal 24%
EPDVF

M475I 0%

0 50 100 150

C
<1 22%
>11t010 22%
>10 to 100 | ==l Median 26%
Total: 0.99

4 25%
>100 to 1000 PDVE- 1 38 o
>1000 |3 33%

0 50 100 150

Non-Randomized Cohort

B PDVF (%):
55 47%
40 53%
25 48%
14 57%
Total .
2 mPDVF 0%
1 100%
0 20 40 60
D
49 45%
26 46%
0
9 Median 44%
7 Total: 0.94 86%
PDVF: 1.49
5 80%
1 1 1 1
0 20 40 60

PDVF Through Week 96
for Randomized and Non-
Randomized
Cohorts by Baseline
gp120 Substitutions of
Interest (A and B) and
TMR IC50 FC
(C and D)

* No correlation between

* Correlation between

baseline genotypic
resistance and response

baseline phenotypic
resistance (>100 FC IC50)
and response limited to the
non-randomized cohort

Ackerman, EACS 2019
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New options for MDR HIV
Ibalizumab = targets CD4

HIV gp120 V5 glycans are
essential to have IBA block HIV

({ entry following gp120-CD4 binding

"{ Iballzumab ;’
;:

"\_'!. - A {

Natural MHC-II
binding site
left accessible




New options for MDR HIV
Ibalizumab =2 targets CD4

Known resistance to z1 drug in class — no. (%)
Nucleoside reverse-transcriptase inhibitor
Non-nucleoside reverse-transcriptase inhibitor
Protease inhibitor
Integrase inhibitor
Coreceptor antagonist:

Fusion inhibitorz

Known resistance to all drugs in class — no. (%)
Nucleoside reverse-transcriptase inhibitor
Non-nucleoside reverse-transcriptase inhibitor
Protease inhibitor
Integrase inhibitor
Coreceptor antagonist:

Fusion inhibitor

37 (93)
37 (93)
36 (90)
27 (68)
33 (87)

9 (24)

26 (65)
26 (65)
25 (63)
19 (48)
33 (87)

9 (24)

A Study Design

Ibalizumab

maintenance
Ibalizumab Add dose, 800 mg
loading dose, optimized intravenously

2000 mg  background every 14 days
intravenously  regimen until I\rl-( 23
Control Functional
Screening . monotherapy Maintenance period
period .
period
I I | I I ’,/ 1
Wk Day Day Day Day Wk
-6 0 7 14 21 25
(baseline)

e TMB-301 study: 40 PLWH with extensively drug resistant HIV and VL >3 log (mean 4.5+0.8 log)
* Primary end point: % patients with a decrease in VL 0.5 log from baseline (day 7) to day 14

* Onday 14, 33 (83%) had a decrease in VL 20.5 log10 copies/ml from baseline

* Mean VL decrease: 1.1 log10 copies/ml

* At week 25:

* Mean decrease of 1.6 log10 copies/ml from baseline
*  43% VL <50 copies/ml; 50% VL <200 copies/ml
* 10 patients had virologic failure or rebound

* 9 had alower degree of susceptibility to ibalizumab than at baseline

Emu, NEJM 2018

A HIV-1 Viral Load, According to CD4 Subgroup at Baseline

1007 W <50 copies/ml [l <200 copies/ml
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-3.54
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C Change from Baseline in CD4 T-Cell Count, According to CD4 Subgroup
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TMB-311: Proportion of patients with viral loads <50 cp/mL
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Wk 24

stratified by OSS (OT Population)

Wk 48

mOSS=0 mOSS=1

Wk 60

m0SS=2

Wk 72

Wk 96

Overall susceptibility score
(OSS) was calculated for
each patient as the
number of fully active ARVs
(Stanford levels 1 and 2) in
the OBR at baseline
determined by viral
genotype and phenotype
(Monogram, San Francisco,
CA) and historical results

Kumar, IDWeek 2020



W oweeicv1027 Long-term Efficacy, Safety, and Durability of
Ibalizumab-based Regimens in Subgroup of TMB-202 Participants THERA

William Towner!, MD, FACP, FIDSA, Edwin DeJesus?, MD, FIDSA, Shannon Schrader®, MD, Jerome de Vente*, MD, Colleen McGary®, PhD, e technologies
Mohammed 20ghe|b5 PharrnD MPH, Steven Weinheimer®, PhD Pedro Mesqwta PhD

te Southern California; Pasadena, CA; “Orlando Immunelogy Center, University of Central Florida College of Medicine; Orlande, FL; *Res s Netwark; Hou ; ‘Long Beach Education and Research Consultants; Long Beach, Cal yneos Health, Semerset, NI; “Taimed Biologics; Invine, Californis; "Theratechnelogies Inc., Montreal, OC, Canada;

Results (cont’d)

Durability of Response

» Overall, the 12 patients remained on IBA for an
average of 8.9 years (range 7.8-9.5)

» During this period, 8/12 did not require addition of
new ARVs to their OBR to maintain suppression.

m Simplification
B Mo change
W Aaddition

o 1 2 3 4 5 6 7 8 9 10



[t 2y

r—W

DR e e

A Ty e
P R R A AR
So b ot bt 4
i R atd
g bt Ao
e o e
o Wanu A ey ey
S P ety
vt Ve 4
B e
Sprwnts 1 AN ey e
v d MY g
o SR TE A e o et
b R VT |y e XX Ny
e Lrma Wi bl g rew o b
[ e oy | een
TMEE gt b re Yy pere e
R e e L]
Pty b n it A gt WV a g
Bk A e A e e e ald
ol A s ron s e
oo

ARy & e ey W
D N T ]
M ww | ewh ruent s D ¥
o e o ol e AL g
gt L AW ¥

o ey A A P N e o
R Al Y

o 0TV oo et e |
RN T L T T P )
U o ey W e e |
N R S
e e e

o e g o et WS e e
PYTAN AR TRITEC ¢ AW
e 0 g Sdeery 0 et vy
Lot SV wrn Lowiong i T
L e aet e vl o4 ey

D e e
R Ty T wmA © e e

o Vet gt syttt T e
- gt o By e LA b e
s

Sxtom

1LY A
-t e
(4
=il
e —— — —e e e — e
ity

L e M
DL E DR R L

Al L NI B S L e e
el S D L L ]
e e R it
o unew o B i v | 0 -t

IV PUSH ADMINISTRATION OF IBALIZUMAB: PHARMACOKINETICS, SAFETY, AND EFFICACY -

'."TBER:‘

jill

SRR EEEREEEET
LR B IR B B B B A B A AN
Nt W & - an——

o Npeter 4wt o swap (R g™
AR

DR B L TN L R T
P PTITNETL W

e

o Dot ) ey NN morer N ey
A ey 7 et SN e e
Vg 1 00l SN v e o U
VR LT U AR s -
PRI - e

o Sy var ey went Uil ert wam [ .
A VI e L e A 1Y

* Yo oen w O, @i Theene 5
renx f I o ¥ o ¥ gty e
R R e L
ey ¥

o %oty wve UL een e e e

L-nu—a

O Rl ol e
P e B g T -

——— e b -

L L L

1 e e A e e g e Yy
R e ]
R o

DN R A A L

B — -

PR e s e W e B

o o ol e
04— A g -

’ Neww -
P B G e e B d-
R

R e
PP M AR
Eam el

O b W TP e b M e e S
LR R R Y

R,
—_—
—

v weq meee we—ge .

U

iemign
]

BACKGROUND

While HIV-1 group M s responsible for the large majorty of
HIV infections worldwide, 3 olher groups named 0, N and P
(HIV-1 non-M) aré more genafically divergant and endemic in
West-caniral Africa, mainly in Cameroon,

Oue fo the natural genebe polymorphisms associated with HIV-
1 non-M, fuby-active anfrelroulrals are more restrcled than for
HIV-AB." Therelore, novel drugs such as Iakzumat (1BA), the
firshin-clags long-acting CO4-directed posl-aliachment inhibitor,
could provide important altematives for treatment regimens ¢

OBJECTIVES

= To determine the phenotypic susceptibility
of HIV-1inon-M clinical isolates to IBA

- e | e e e e =

7 linical isolates of HIV-1non-M were lesled
o G HIV-D (4 subgroup H and 1 subgroup T)
o THV-IN

o THVR

and BRU-HXB2 HIV-1 reference straln.

A
e,
»,‘]E”(’ﬂ

¥

Cniri 1 Piploganins i soprasnntiag (ha dvardy of e sidked sang i fad)
ke e il o v oy sy w0 g g martod
amosiny (i g KT aranedis el

izl HIV-1 NON-GROUP M PHENOTYPIC SUSCEPTIBILITY TO IBALIZUMAB

For the phenotypic 4538y PHA steulated-PENG from healthy donors
were prelncubated wih BA for 1h. Then, 2.5610° PEMC previously
infechisd for 20 with 100 TCID, of each viral supemalants, wers incubated
[37°C, 5% 00 in quadruglieals in & O5-uell plale wilh 5 iireasing
eneaalins of Inafzuria (heen 115 10000 ngh) ot 3 daye.

Viral Rhi was asracted from 20l of supematant by E21 advanced X|
Cliagan® and quantifiad by vanous mathods descrbed a5 following™
Interase-rased specfic n house gRT-PCR (HI-10) LTR-M
Blocenirc® (HIV-1IM and N) and Aptima HIV-1 Guant (x Halogc®, for
the calcaleion of inbbltory concentrations 50% (IC.,), maxmum parcant
inhittion (M) and foid-change {FC) eaculated from BRU-HKXBZ 1.,

Thet highast |Cegvalues were confralled for reproductilly,

IBA demonstrated in vitro

susceptibility of HIV-1/0
while phenotypic results

with HIV-1/P suggest
potential resistance

RESULTS

Five clinice! faolates (4 HIV-1/0 and 1 HIVIN) had & mean IC,, (min;
max) of 0119 [Ecf0™: 027) nginl and median MPI of 96.8%,
comparable g hose of the HIV-1N refurenca (IC,, and MPL of 0.186
g i B0.9% respactively).

It contrast wilh hasa rguls, e RBF1ER cinical isolate of HIV.1IR
was naturally resistant (G210 000 ngiml and MPIZE%), in two
indepéndent experiments.

Finally, YEF17, a divergent clinical isolate of HIV-110 subgreup H,
had a FC of 824 (1C;, of 153 ngim) with intermediate MP| (755%) but
within the susceptbilty ranga dafinad in the iteratura for HIV-1IM {max
a1 600 ngimi). This shain aiso showed high Infra-group O genatic
diversity (Figl).
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CONCLUSION

O resuits camonsirate the suscapiblity of HIV1 nond o
Ipalizumab wih 100% of HIV-10 and N Isolates tested baing
suscaptible, while I8A had no activity against the single HIV-1R
taolate testad.

Thess reslts should now be confimed n & larger panal and patantial
N-linke glycagytalion sles {PNES) should be asseseed [o detemiing
it podential ioke in fesistance of HIV-1non-H 1o IBA
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Clinical Characteristics and Outcomes of Coronavirus
Disease 2019 Patients Who Received Compassionate-Use
Leronlimab

Bryant Yang,' Jennifer A. Fulcher,' Jenny Ahn,’ Marlene Berro,® David Goodman-Meza,' Kush Dhody,* Jonah B. Sacha,’ Arash Naeim,? and Otto 0. Yang'®

"Division of Infectious Diseases, Department of Medicine, David Geffen School of Medicine at the University of California Los Angeles, Los Angeles, California, USA, “Department of Medicine,
VA Greater Los Angeles Healthcare System, Los Angeles, California, USA, *Clinical and Translational Science Institute Office of Clinical Research, Department of Medicine, David Geffen School of
Medicine at the University of California Los Angeles, Los Angeles, California, USA, *Amarex Clinical Research, LLC, Germantown, Maryland, USA; *Vaccine and Gene Therapy Institute and Oregon
National Primate Research Center, Oregon Health & Science University, Beaverton, Oregon, USA, and “Department of Microbiology, Immunology, and Molecular Genetics, David Geffen School of
Medicine at the University of California Los Angeles, Los Angeles Califonia, USA

Background. Leronlimab, a monoclonal antibody blocker of C-C chemokine receptor type 5 originally developed to treat
human immunodeficiency virus infection, was administered as an open-label compassionate-use therapeutic for coronavirus di-
sease 2019 (COVID-19).

Methods. Twenty-three hospitalized severe/critical COVID-19 patients received 700 mg leronlimab subcutaneously, repeated
after 7 days in 17 of 23 patients still hospitalized. Eighteen of 23 received other experimental treatments, including convalescent
plasma, hydroxychloroquine, steroids, and/or tocilizumab. Five of 23 received leronlimab after blinded, placebo-controlled trials of
remdesivir, sarilumab, selinexor, or tocilizumab. Outcomes and results were extracted from medical records.

Results. Mean age was 69.5 + 14.9 years; 20 had significant comorbidities. At baseline, 22 were receiving supplemental oxygen (3
high flow, 7 mechanical ventilation). Blood showed markedly elevated inflammatory markers (ferritin, D-dimer, C-reactive protein)
and an elevated neutrophil-to-lymphocyte ratio. By day 30 after initial dosing, 17 were recovered, 2 were still hospitalized, and 4 had
died. Of the 7 intubated at baseline, 4 were fully recovered off oxygen, 2 were still hospitalized, and 1 had died.

Conclusions. Leronlimab appeared safe and well tolerated. The high recovery rate suggested benefit, and those with lower inflam-
matory markers had better outcomes. Some, but not all, patients appeared to have dramatic clinical responses, indicating that unknown
factors may determine responsiveness to leronlimab. Routine inflammatory and cell prognostic markers did not markedly change imme-
diately after treatment, although interleukin-6 tended to fall. In some persons, C-reactive protein clearly dropped only after the second
leronlimab dose, suggesting that a higher loading dose might be more effective. Future controlled trials will be informative.

CID 2021



Leronlimab (PRO 140) in vitro activity against 4-class drug resistant HIV-
1 from heavily treatment experienced subjects

. Patient population
Variable (n=24)
Age (years), median (IQR) 48.0 (39.1-52.7)
Male gender, N (%) 19 (79%)
Calendar year of first HIV positive 1992 (1988 — 1993)
test, median (IQR)
Years since first HIV positive test, 22.3(19.3-25.2)
median (IQR)
Calendar year of ART start, 1993 (1992 - 1997)
median (IQR)
Years since ART start, median 19.7 (15.6 - 22.9)
(IQR)
Months to ART start since first 11.1 (1.2 -48.7)
HIV positive test, median (IQR)
Previous diagnosis of AIDS, N (%) 14 (58%)
Nadir CD4* T-cells (N/pL), median 52 (9 - 184)
(1QR)
Zenith HIV-1 RNA (logso 5.06 (4.36 — 5.60)
copies/mL), median (IQR)
Duration (months) with 20.1 (4.4-55.8)
detectable plasma HIV-1 RNA
(=50 copies/mLl) at the time of
current analysis, median (IQR)
HIV-1 RNA (logso copies/mlL), 4.69 (4.11—5.20) :
AN PRESTIGIO
CD4* T-cells (N/ulL), median (IQR) 192 (65.5 - 252) < ‘ » 4
CD8* T-cells (N/pL), median (IQR) 950 (656 - 1728)
CD4*/CD8* ratio, median (IQR) 0.14 {(0.09 - 0.26) /

S. Rusconi, Pharmacological Research 2022



Leronlimab (PRO 140) in vitro activity against 4-class drug resistant HIV-
1 from heavily treatment experienced subjects

Leronlimab activity

-e- ADS8 (R5)
- NL4-3 (X4)

% of viral replication
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Leronlimab (PRO 140) in vitro activity against 4-class drug resistant HIV-

1 from heavily treatment experienced subjects

Table 1. Baseline HIV-1 RNA, CD4" T cell counts Genotypic coreceptor tropism results obtained by Sanger

and NGS and leronlimab in vitro susceptibility for the 9 phenotypically R5 pseudoviruses.

Patient | HIV-1RNA | CD4*T- | Percentage of | FPR by ICso Previous Exposure to
ID (copies/mL) | cells/pL non-R5 Sanger | (meanzSD) maraviroc maraviroc at
variants by (%) PRO 140 exposure [current analysis
NGS (FPR
<3.5%)
25 1,104 240 32.7 4.4 0.3+0.2 Yes No
27 13,835 168 0.1 not done 1.240.3 No No
37 12,580 207 0.1 69.8 0.4+0.3 Yes Yes
55 17,888 326 0.0 54.7 0.7x0.2 No No
58 2,986 518 0.0 51.3 0.50.3 No No
82 373,713 942 83.8 54.7 0.4+0.3 No No
90 84,534 201 0.6 16.4 0.8+0.6 No No
117 6,718,473 34 0.1 51.2 0.3x0.1 Yes Yes

NGS, Next Generation Sequencing. FPR, False Positive Rate. ICsp, Half-maximal inhibitory concentration. SD,
standard deviation.

S. Rusconi, Pharmacological Research 2022
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New options for MDR HIV
Lenacapavir = targets HIV caps:d

{5 ’ ‘;1 LEN = s
= ) B Yy N
Cytoplasm
Reverse Virus assembly
t"aft‘)se‘;"_'rl";'°“ and release
I
Nuclear Gag/Gag-Pol ’ '
\ transport Nucleus (capsid precursors)
4 Capsid 2
Viral DNA
Nuclear pore __s § disassembly @
complex
\ e Integratnon \\
Reverse ’ 3
transcription 89 AAA
completes '

Host chromosome

Early-stage events S Late-stage events

* First-in-class capsid (CA) inhibitor
* Picomolar potency (EC50 = 50-100 pM)
* LEN inhibits CA-mediated nuclear entry of HIV DNA, HIV assembly and proper capsid formation

Stellbrink, EACS 2021



Lenacapavir
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Mean ECs, Fold-Change from WT

I I 1 I
ATV BVM GSK-795* TAF

Mean EC;, Fold-Change from WT

I I I 1 I I
GS-6207 DRV ATV BVM GSK-795* TAF

*The maturation inhibitor GSK3532795 was discontinued

Lenacapavir

m Activity of LEN in
— mutants with Gag
Site-directed cleavage site
mutations

® HIV mutations were
inserted into the

pXXLAI clone, and
the resulting mutants

Clinical
isolates from (n = 43) Were.
treatment evaluated using a 5-
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Phase 2/3: LEN in HTE PLWH

LEN in Heavily Treatment-Experienced PLWH

Phase 2/3, blinded, placebo-controlled study to evaluate LEN as an add-on to a failing regimen in

AR

HTE PLWH
212 years old
235 kg
HIV-1 RNA 2400 c/mL

Resistance to 22 ARVs from
=3 of 4 main ARV classes
(NRTI, NNRTI, PI, INSTI)

<2 fully active ARV
options remaining

heavily treatment-experienced PLWH with MDR (N=72)

Primary Secondary
14-day endpoint endpoint
functional
monotherapy DYS OLM phase— v

W26 of LEN SC
|

A\Y
LEN PO* LEN SC Q6M*
Failing regimen OBRS

n=24

Placebo PO LEN PO* LEN SC Q6M#¥
n=12 OBRS&
n=36 LEN PO* LEN SC Q6M#

OBRS

#LEN dosing: Oral initiation (Day 1: 600 mg [2 x 300 mg tablet]; Day 2: 600 mg [2 x 300 mg tablet]; Day 8: 300 mg),
followed by maintenance dose of 927 mg (2 x 1.5 mL) SC into the abdomen Q6M (Q26 weeks)

TParticipants with <0.5 log,, decline in HIV-1 RNA during screening entered the randomized cohort; participants with 0.5 log,, decline in HIV-1 RNA during screening entered the non-randomized cohort
8Investigational agents, such as fostemsavir, were allowed; atazanavir (ATV), ATV/cobicistat, ATV/ritonavir, efavirenz, entecavir, nevirapine, tipranavir were not allowed
¥BL, baseline; D, day; HTE, heavily treatment-experienced; MDR, multidrug resistance; NR, nonrandomized; OBR, optimized background regimen; OLM, open-label maintenance; PO, by mouth; Q6M, every 6 months;

SC, subcutaneous

1. Segal-Maurer S, et al. vCROI 2021. Oral #127 2. Molina JM, et al. vIAS 2021, OALX01LB02

@Copello

W52 of LEN SC
\

r

Endpoints

Primary (randomized cohort)

* HIV-1 RNA =0.5 log,, c/mL
reduction from BL at D15

Secondary

(randomized cohort)

 HIV-1 RNA <50 ¢/mL and
<200 c/mL at W26 & W52
(FDA Snapshot)

\.




g;;mo Long-Acting Lenacapavir in People With Multidrug-Resistant HIV-1: Week 52 Results
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Efficacy in Randomized Cohort (n=36) Efficacy by No. of Fully Active Agents in OBR at Week 52 in

HV-A RVA ol IS0cmL 200, Randomized Cohort (n=36)
Week 26 Week 52 9
- (presented at IAS 2021)" (new data) 100 e
89 86 Sl
83 cJ 804
g¢ b7
2 33
o. QS 60"
3 cV
: |
g iz 0
-e: i«
o a ] 20_‘ e
- 19 ;
1" 1444
0 N—
0 0 S o ! LI
Virologic Virologic No Virologic Virologic Virologic No Virologic No. of Fully Active Agents in OBR
Suppression Failure Data Suppression Failure Data —_— 114 1516
N R 14 0 0 O ™ {
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9aer> | ong-Acting Lenacapavir in People With Multidrug-Resistant HIV-1: Week 52 Results
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Emergent LEN Resistance*

Randomized Cohort: n=36 Nonrandomized Cohort:
n (%) (presented at IAS 2021, EACS 2021)** n=36

Participants meeting criteria for resistance testing 11 (31) 10 (28)
Emergent LEN resistance’ 4(11) 4 (11)
Mé6| 4 2
QE7H/K/N 1 2
K70H/N/R/S 1 3
N74D/H/S 3 0
A105S/T 3 1
T107A/C/IN 1 3

*Capsid genotypic and phenotypic resistance testing performed on any participants with confirmed HIV-1 RNA 250 ¢/mL and <1 log,, HIV-1 RNA reduction from
Day 1 at Week 4 visit, at any visit after achieving HIV-1 RNA <50 ¢/mL and rebound to 250 ¢/mL, and at any visit with >1 log,, increase from nadir; HIV-1,
protease, reverse-transcriptase, and integrase genotypic and phenotypic testing were performed if rebound or suboptimal virologic response were confirmed;
'Developed during maintenance period (Week 4 [n=5], Week 10 [n=2], and Week 26 [n=1)).

CROI 2022



Correlation between replication capacity and fold change in
lenacapavir susceptibility in the Gag-Pro assay.
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N. Margot, JAC 2021



g;;;fAO Long-Acting Lenacapavir in People With Multidrug-Resistant HIV-1: Week 52 Results
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Adverse Events (excluding SR Incidence of ISRs Related to SC LEN®

After 1stSCDose |  After 2nd SC Dose
210% TotalIn Any Grade, % n) Total LEN: N<12 i ek i ek 28 Medan
Nitea 0 ISR Types, % NeT2 el Duraton, d
| Sveling % f3 f2
Nastd b e ) i s
oovi-9 118 Pi 1 i }
Nodul 0 f 160
"S0rous advarsa ovants (AE8)no rlaed 0 study drug malignantnecplasm nd dzziness ve1), abdominl pan, pancreai mass, Clostum i col urdon i 0 "
81 anging poctor (11 anal squamous ol arenoma, profak, mpard hoang, and nalcancer (ve : omoral mck rctuw (ne1), COVIDHAG ).
pnwumonid (1) and seplic shock analimpaimen, and shoek(ne1) ISR, jecion-ste eactions "y AE e LEN and xchdes ol ke o
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g;;__;m Long-Acting Lenacapavir in People With Multidrug-Resistant HIV-1: Week 52 Results
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Grade 3 or 4 Laboratory Abnormalities

Laboratory Abnormality, % (n) Total: N=72
Any Grade 3 or 4 29 (21)
25% In total
Low creatinine clearance (eGFR)* 14 (10)
Elevated creatinine’ 13(9)
Glycosuria 6(4)
Nonfasting/fasting hyperglycemia 6(3)

*Per Division of AIDS scale, Grade 3 creatinine clearance is <60-30 mL/min or 30-<50% decrease from baseline; 'Grade 3 creatinine is >1,8~<3.5 x upper limit of
normal or increase to 1.5-<2,0 x baseline. eGFR, estimated glomerular filtration rate.

CROI 2022



9cer> Pharmacokinetics of Lenacapavir in Participants With Severe Renal Impairment

e S ve

Yy Eljah J. Wober, Hiba Graham, Stave K. West, John Ling, Martin Rhee, Ramesh Palaparthy — Glead Sciences, Inc.. Faster City, GA

LEN PK in Participants With Severe Rl and Matched
Healthy Controls
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A New Dual Option with LEN

Capsid inhibitor
LEN

0 Islatravir

\

Oral capsid inhibitor
LEN

e Islatravir oral

LEN and ISL are not approved for use by any regulatory body globally

IS, islatravir; LEM, lenacapavir

BioSpace. Gilead and Merck Announce Agreement to Jointly Develop and Commercialize Long-Acting, Investigational Treatment Combinations of Lenacapavir and Islatravir in HIV. Published: Mar 15,
2021. Available at: www.biospace.com/article/releases/gilead-and-merck-announce-agreement-to-jointly-develop-and-commercialize-long-acting-investigational-treatment-combinations-of-lenacapavir-and-
islatravir-in-hiv-/.




Islatravir development : Current Status

Full hold Not starting
Long-Acting Oral Long-Acting Injectable
islatravir + lenacapavir islatravir + lenacapavir

Full hold
Once-Weekly Oral : F';;l Ht%tdo l
Islatravir Collaborative B : onthty “ra
MK8507 (NNRTI) Treatment islatravir
development
Partial hold Treat : Not starting
. Once.-Daily Orc.zl. ;32 rr?ai: PrEP program Once-. Yearly Ifnplant
islatravir + doravirine 9 islatravir

C. Orkin, CROI 2022



A RANDOMIZED TRIAL OF DTG PLUS DRV/c AS A SWITCH STRATEGY IN SUBJECTS WITH MDR HIV-1 Poster-102

José R. Santos,' Pere Domingo,? Joaquin Portilla, Félix Gutiérez,* Arkaitz Imaz,® Helem Vilchez,® Adria Curran,” Nieves Valcarce-Pardeiro,” Antoni Payeras,® Enrique Bernal,"” Marta
Montero-Alonso, " Miguel Yzuski,'? and R. Paredes’™ on behalf of the 2D Study
1Hospital Garmans Trias | Pujol, 2Hospital de ka Santa Creu | Sant Pau, 3Hospital Genaral Universitaro de Alicante, dHospital G, U. de Elche, SHospial Universitan de Bellvitge, SHospital Univarstario Son Espases, THospital Vall

dHebron, Brospital Arquitecto Marcde, SHospital Son Lidtzer, 10Hospital General Universitario Reina Sofia de Murcia, 11Hospital Universitario y Poltéenica La Fe, 12Hospital General Nuestra Sedioea del Prado
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Study design and patients - Pl R My
+ Study design: This is an open label, multicenter, randomized pilot study to evaluate the efficacy and safety of switching to I Control (n=44)
DTG+DRV/c as a 2-pill once-daily simplification strategy in well-suppressed and highly ART-experienced patients harboring sl DRVc + DTG
archived DRM against at least 2 antiretroviral classes. = (n=45)
[}
* Subjects who meet all eligibility criteria were randomly assigned to: % 60}
* Experimental group: Bitherapy based on DTG (50 mg QD) plus DRV/c (800/150 mg QD). €
+ Control group: Continuation of their current stable ART. § 40l
g p=0.148 p=0.012
DRVIc-DTG 2l o Mo
Basal, wk4, wk12, wk24, wk36 and wk48 & R v
SCREENING ] = ;I " nolé n:OIL
100 eIiglt;iIit); criteria \6‘\) 60«" \@& °§« @) & &
patients Basal, wk12, wk24, wk36 and wk48 @" Q°° N éo‘
X O
é\/ o‘\‘ \OQ Qo(‘
Inclusion criteria: g v &
\)
9‘)00 o°&
... v
- md W Wllh DTG"DRV’Q m Vi'd w VL, viral load; LFU, loss to follow-up; ITT: M =F, intention to treat: missing equal to failure; OT: M WF, On-treatment: missing censored
in highly treatment experienced subjects with multiclass
drug resistance, as long as they retain DRV- and INSTI-
susceptible HIV-1.
* More frequently observed AEs in the DRV/c+DTG arm has
to be interpreted with caution due to the open label design. CROI 2022

+ AES leading to treatment discontinuation were unfrequent.



Antiretrovirals
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Take-home Message

 HTE subjects are a challenging population, especially those with a pan-
resistant virus

* New options with specific MoA are available (DOR, FTR, IBA), others will
hopefully (LEN, ISL, LER..bNABS...Ml... ) come

* We need for new tools for correctly managing these options

* We need a multidisciplinary approach for managing HTE PLWH with the
ultimate goal to achieve and maintain undetectability and possibly to
simplify complex regimens



