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New ARVs



NRTI: tenofovir-DF vs abacavir w

DNA

MtDNA methylation

Telomerase & telomere length



How angelic is TAF?

TENOFOVIR-AF
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Résistance aux INI

Table 2A. Detailed HIV-1 Integrase Genotypic and Phenotypic Analysis (No G140A/C/S + Q148H/R/K) (n=11)

Drug Susceptibility
from .
gt Substitutions in IN {FoldChange from WT) ____ =
G
Patient#  ART at Sample Collection®  Fallures® IN Resistance Substitutions Other IN Substitutions DT RAL

E11D. R20RA, V321, V3T V721, L1011, T112A, V1131, T1225 T125A, V1681, V2011,

el Sy e Nons K211K/R, VZ34L, S2838/G

1329 DRVIMETVSMCVIDTG RAL, DTG None E11D, V321, V37, V721, L1011 TH2A, V131, T1221, T125A, V1681, V2011 V234L

3919 ITCIABCADRVICETY RAL None S17N, R20K, V721, T124N, T125AV, M154L, T2088, V234L D255E

1831 TOFFTC+DRVI RAL Nore VA1 DATDIN. V541, V721, T124A. T1254, V2011 K215N. V234L, S5283G. D2860IN

25 TOF/FTCADRVIrETY RAL Nore DN, K7E, L2681, PI0A. V721, V1131, T208T/S, K211R. V234L. D286N

nn ATV+RAL+MCV None Norme K1117, Q216H, D232DVE. V234l D2S6DVE .
S1IN, V1L, VT2V, L1011, T1121, V11380, T1221, T124N, F139F/L, T206S, T218S,

A48 IR R 00NN RAL 5100 Y227F, v234L. S2555/N, D2SSE, D2T9DN

T206S, Y227F, V234L.

5554 3TCHDRVIK RAL Hovs sgos:;.' vg;:g.ewm L101), V1131, GIBIKE, K173R, V201), Y22
K14R_ S17S/N, RZORIK, S24N. D25DVE, V72I, PA0AFIS, T124A. T1254, V1681,

817 DRVIT+RAL HMVCENF RAL S118T, Y143¥/RHIC V205V, T2065, Q216H. VZ34L, D278D/N, RZB4RIG, E287E/K
S17N. S24N, LID1L GI06A, 1124, V1131, S1196. T1221, T128A, V1861, V2011,

5206 TOF+MCV+RAL None TS7TA, Y143R G163R K211R 12181 Q221G, D256E

2652 RALSMCV Noos N185H, G163R DEE. E110, 524G, V321, V72, ASDS. L1011 S119A, T124N, TI25V. K173R, D232E,

V234L

Mean (Median) FC Values 096 (0.96) 1.07({1.02) 6.9(1.57) 20{1.07)

* Estimated by PhenoSenseiN assay (Monogram Biosciences, South San Francisco, CA; hitps //www.monogrambio comiv-tests/phenolype-assays/phenosense-integrase)

*All INSTI were BID

Table 2B. Detailed HIV-1 Integrase Genotypic and Phenotypic Analysis (With G140A/C/S + Q148H/R/K) (n=11)

ART at Sample Provious Drug Susceptibility
Collection® INSTI Substitutions in IN (Fold ch.ng. from wT)
Patient # Failures® IN Resistance Substitutions Other IN Substitutions BIC DTG EVG RAL
1565 RALSETY None (G140, Q1484 VT21, L1011, V1131, T122), T124N, TI28T/A, MISAMUL, F18151L. V2011, V234L S s
e PPDRNIREAL Nobe /O1a08 OnaaM D30, K14R. S17C, LaBY, LEIL, V721, G106A, V1131, T124A, T125TiA. F139F/Y, V1851,
. F1BEY, V204V, 120000, T218T/S, K219N, N222K, V234L 264 556
4932 TOEFTCHATVARALSMCVSENE RAL: 81190 C1405: Q148H c;;:zlgrzzzxssgl;gs‘ 3255. L281. S39C, GSSGIE, V721, L1011, T112V, V1131, T125TH. V165,
. . 2
= 553’“&"35 ETVsRALVEN e RO E100. R20R/K. V723, L101), V113 $119G, T122), T124N, T125A, GIBIOIE, V2341, D255E = ;':;
St +TOF \DRVI+ETVRALS A 2ak K7Q, E11D. S24N, V721, L10W, TOZTAMSL, VI13E T124N, T125TiA. G19 ¢
F vtz T2065, T2188. VZ34L, D2550/E S I
Whe  ITCARALSETV None  G140S, Q148 SITN, S24N, V721, L101L K110, V1131, TI24N, T125A, M1541, V1851, V2011 V234
4002 TOF*DRVIr+RAL RAL £138A, G1408. Q1 ESCEIG, K14R. V311 M5OR, V721, L1071 K119T, V1131, T124A F13aY, G
405, QraeM V2340 O253E, S285R 39Y, GI93E, V2011 12200,

4502 TDFFTCATVADTGAMCVAENF RAL  TB7T/A, 5110P, E1S8E/K. G140S, Q148H g"‘;‘s%’;"fﬂﬁ D25E, L2841, $39C. GSBG/E, V721, LI0, T2V, V1131 V18st, v201),
4932 TORFTCHMCY+ENF+DTG RAL, DTG TYTT/A S439P, E1SSEX G140S, Q148H g;“" %13‘:4553;%3255. L2281 539C. GSEGE, V721, L1011, T112V, V1131, T125TH, V1681,

L74M, TOTT/A, 54197, E1I8EK. G140S, K14R, L
BT STCADAVIT-ETV+DTGENE RAL, DTG A . S24N, LBILA, V721, T124A. T1254. K136

YI43R, Q14801 e L KIE, V18SI, V201V, 1203100, T2065. 02168,
1811 TOFYMCVDTGHENF RAL

L74M. E138EX. G1405, Qi48H

* Estimated by PhenaSanselN assay (Monogram Bicsciences, Sauth San Fr.
"AlLINSTI were BID

ancisco, CA hnpsI!wvmmonogmmbio.convhiv-loslsfphenolype-assaysip

VAIL DAIN, V721 L1I01UF. THI2TIK, V11

ok 3L T1Z4A, T125A, G149A, V2011, K215N, V2341,

Mean (Median) FC Values 12 (3.2}
henosense-integrase)

30(6.3)

>163 (>164)  >189 (>188)
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Activity of Bictegravir Against HIV-2 Isolates and INI-resistant HIV-2 Mutants

Robert A. Smith’, Dana N. Raugi’, Vincent H Wu', Christopher G. Zavala’, Jennifer Song’, Moussa Seyd#, and Geoffrey S. Gottlieb
for the University of Washington-Dakar HIV-2 Study Group

Department of Medicine, Division of Allergy and Infectious Diseases and *Department of Global Health, University of Washington, Seattle, Washington, USA
*Chnique des Maladies Infectieuses Ibrahima DIOP Mar, Centre Hospitalier Universitaire de Fann, Universite Cheikh Anta Diop de Dakar, Dakar, Senegal
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Backgroun “ Results — HIV-1 and HIV-2 Isolates Results — INI-resistant Mutants
ez —— . e - e has teer R = sty of b gainst HIV-1 and HIV-2 2 i o
- - H HV-2 T arctyoe EC,, irdly “racgp
bzt — 34 3 28
3 38 3 23
i . : * o ’ PR
AeD 47238 H 23
Bictagravy (BIC g s 20 012 s
. 3
e v oT 42 > %
eeeeee = -
2eeeee s’ E o
L - °ee s P . ey
- - ceeaes @ - I
.
» = -2 show comparable sensitivity to bictegravir in a3
2 of infection. EC_, values for both HIV 28, including
i clud
. ; i ] g - ates of HIV-1, were in the low nanomolar range
3 s e . = ® o » K - " « Bictegravir, dolutegravir, and cabotegravir show equivalent po-
; y ...... p % to DT tency against HIV-2 in culture :
o By g o > s O pa"son o G & CAB & 8-pathway mutants of HIV-2 are highly resistant to
: o 442 gl bictegravir. N155H-pathway mutants also show modest
o 3 2} Bokh studies g decreases in BIC susceptibility (s5-fold)
‘ - .-‘. he s % " % « Fold-change values for the site-directed HIV-2 mutants are
n i ST v concordant with those reported for clinical isolates of HIV-2 from
& 5 . \ % INI-treated patients (2)
Y143R -k . .'. '\‘..- T
s g totox|c|ty Analys's “ » All three components of BIKTARVY* are highly active against
e HIV-2 in vitro (see also references 3-6). A clinical trial should be
» < 3 g W s . performed in West Africa to evaluate BIKTARVY® as a first-line
ave arme . b f L - . . : = regimen for all PLWHIV, including those infected with HIV-2
aft ) o0 ty w . . L
oy y , Bo - i cknowledgements
¥ for Bictegravie e S e Sy e -




HIV

Results — INl-resistant Mutants

= Fold

~ Type ~ Genotype ECs, (NM)® n® Change®
HIV-1 Wild type 17 £+ 038 7 -
T97A+Y143C 0.95 + 0.16 3 0.6
E92Q+N155H 2.0 £ 047 3 1.2
G140S+Q148H 34 £ 0.29 3 2.0
E138K+G140S+Q148R 39 £ 0.42 3 2.3
HIV-2 Wild-type 20 + 047 12 e
Q91R+T97A+Y143C 1.3+ 0.1 3 0.7
Q91R+T97A+Y143C+A153S 14 £ 043 3 0.7
Q91R+E920+T97A+Y143G+A153S 24 + 055 3 12
G140S+Q148H 220 * 69 4 110
G140A+Q148R 4.7 % 3.6 5 2.8
G140S+Q148R 67 £ 9.2 3 34
E92Q+N155H ROD9 51 & 1.2 3 3.0
E92Q+T97A+N155H 87T 2 22 3 4.4
E92Q+A153G+N155H 37T £ 12 3 1.9
184V+E92Q+T97A+A1535+N155H 91 % 2.7 3 4.6




FLAIR: Study Design

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

< Maintenance Phase
.
Phase Current

v

Day 0 Wk 4§ Analysis Wk 96
Wi 48
wk2o ¥ ! 4 {
ART-naive patients with ! CAB 30 mg + LA CAB 400 mg IM +
HIV-1 RNA > 1000 PV 25 mg PO QP LA RPV 600 mg IM Q4W

copies/mL, DTG/ABC/3TC EPLE) (n=278)
HBsAg negative, PO QD*
no NNRTI RAMs* Continue DTG/ABC/3TC PO QD*
(N =629) QEPEE)

*K103N permitted. "Patients with HIV-1 RNA < 50 copies/mL from Wk 16 to Wk 20 continued to maintenance phase. *Alternative,
non-ABC NRTIs permitted for intolerance or HLA-B*5701 positivity. SLoading dose: LA CAB 600 mg IM + LA RPV 900 mg IM; regular

dosing begun at Wk 8.

* Primary endpoint: HIV-1 RNA > 50 copies/mL at Wk 48 by FDA Snapshot (6%
noninferiority margin)

= Secondary endpoints: HIV-1 RNA < 50 copies/mL at Wk 48 by FDA Snapshot, resistance at
confirmed virologic failure, safety and tolerability, patient-reported outcomes
10

Orkin. CROI 2019. Abstr 140LB. NCT02938520. Slide credit: clinicaloptions.com
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FLAIR: Efficacy at Wk 48 in ITT-E Population

Virologic Outcomes (FDA
Snapshot
P 523.6 93.

Adjusted Treatment Difference (95% ClI)*

100 -
LA CAB + LARPV|D B
30 il LA CAB + LARPV TG/A C/3TC
_ (n =283) , . .
S o merEni e indooi
o 60 - . DTG/ZAézC/gTC —— i copies/m[)
5 (n ) -2.8 2.1 ! LA CAB + LA RPV
‘S E noninferior to
D"‘_’ 40 - | B R — T T T TIG/ABC/3TC
-10 -8 6 4 -2 0 2 4 6 8 10
Difference (%)
20 -
21 25 4.2 4.2
(O pm - . .
Virologic ~ Virologic No Key Secondary
Nonresponse Success Virologic i 0.4 Endpoint
>50c/mL) (<50c/mL) Data o NI ! : - | (HIV-1RNA < 50
( /mL) /mL) -;‘lnoa/:g?r: i -3.7 4.5 copies/mL)
i LA CAB + LA RPV
=  Confirmed VF: n = 3 per arm; emergent : noninferior to
NNRTI + INSTI resistance in all CAB + RPV 10 8 6 4 2 0 2 4 6 g PRG/ABC/TC
failures (all HIV-1 subtype Al), no Difference (%)
resistance in DTG/ABC/3TC failures 0

Orkin. CROI 2019. Abstr 140LB. Reproduced with permission.

*Adjusted for sex, BL HIV-1 RNA

(< vs > 100,000 ¢/mL). Slide credit: clinicaloptions.com
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FLAIR: Plasma Trough Concentrations by
Visit

= Plasma concentrations with IM CAB and RPV similar to effective PO

regimens
10= 1.
x % 10 | o T [T
— - .-
£ £ Y]
. 5 ]
= £ 11
2 1E z ]! | .
@) - o
o © .
£ A =
3 ——CAB (n = 278) N
S oo IIMCbsemy & 10; ~wvin=27
0. - — =PA-ICy, (12 ng/mL)
1 | | | | | | | | | | | | | | | | | | | | | | | |
4 8 12162024 28 32364044 48 4 8 12162024 28 3236404448
Visit (Wk) Visit (Wk)
*Median (5th, 95th percentile) concentration—time data. 0

Orkin. CROI 2019. Abstr 140LB. Reproduced with permission. Slide credit: clinicaloptions.com
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FLAIR: Injection-Site Reactions

Characteristic to Wk

ISR Incidence Over Time

72

Patients receiving

LA CAB + LA

RPV (n = 283)

. 278
< Injections, n
;&C,' Injections given, n 7704
f ISR events, n (%) 2203 (28.6)
= = Pain 1879 (85.3)
% = Nodule 86 (3.9)
< = Induration 82 (3.7)
= = Swelling 38 (1.7)
g = Warmth 38 (1.7)
o 4 8 12162024283236404448 = Grade 3 ISR pain* 12 (< 1.0)

Study Wk Median duration of 3

ISRs, days

= 99% of ISRs were grade 1/2, . .
88% resolved within 7 days ISR pain leading to 2 (< 1.0)

d/c," n (%)

*No grade > 3 events reported. "2 additional

patients d/c for injection intolerability. | ‘[

Orkin. CROI 2019. Abstr 140LB. Reproduced with permission. Slide credit: clinicaloptions.com
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ATLAS: Study Design

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

Wk 48 Primary
Wk 4 Endpoint

| |

Adults on stable ART*

(either first or second

regimen) with HIV-1
RNA

A 400 mg IM monthly + RPV LA 600 mg IM mo Comparator
(n =308)

arm patients
eligible to
receive CAB

. +RPV LA in
<50 Co_p'es/ mL f°_r 26 Continue Baseline ART extension
mos with no previous (n = 308) phase after
VF Wk 52
(N = 616)

*Permitted baseline regimens: 2 NRTIs + INSTI (except DTG/ABC/3TC), NNRTI, or boosted Pl (or unboosted ATV).
TCAB 30 mg + RPV 25 mg orally QD for 4 wks, followed by CAB LA 600 mg IM + RPV LA 900 mg IM at first injection,
then CAB LA 400 mg IM + RPV LA 600 mg IM at Wk 8 and every 4 wks thereafter until withdrawal.

= Primary endpoint: HIV-1 RNA > 50 copies/mL at Wk 48 (FDA snapshot) in ITT-E
— 6% noninferiority margin for difference in efficacy between arms

= Secondary endpoints: HIV-1 RNA < 50 or < 200 copies/mL at Wk 48, VF, safety,
resistance,

patient-reported outcomes E
Swindells. CROI 2019. Abstr 139. Slide credit: clinicaloptions.com
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ATLAS: Virologic Outcomes at Wk 48 (FDA Snapshot)

Adjusted Treatment Difference (95%

Virologic Outcomes cl)*

- Primary endpoint
100 025 2> ! (HIV-1 RNA > 50
H CAB LA +RPV LA | ¢/mL):
0.6 | :
80 - (n =308) H CAB + RPV
X B Continue baseline ART i m;rgi :g:;?mfgg;%
ﬂ6o i (n = 308) | D | T 1 : n) g
o - -8-6-4-202 46810
40 - 10 Difference (%)
(T

ontinued CAB LA + RPV
ey secomdary
201 endpoint (HIV-1 RNA

58 36 . ] -3.0 <50 c/mL):
11 ~10% NIy ———g CAB + RPV
O mm— ) ) margini 6.7 o
VnéologH: Virologic No i noninferior to
Nonrespon  Success Virologic L —r—r-T1  continued ART
se (250 (<50 ¢/mL) Data --8-6-4-202 46810
c/mL) 10 Difference (%)
= |n CAB + RPV arm, 2 of the 3 patients with virologic failure had baseline
NNRTI RAMs @

Swindells. CROI 2019. Abstr 139. Slide credit: clinicaloptions.com
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ATLAS: Injection-Site Reactions

Switch to CAB LA + RPV LA

Injection-Site Reactions

(N = 308)

Patients receiving injections, n 303
Injections given, n 6978
ISR events, n (%) 1460 (20.9)

= Pain 1208 (82.7)

= Nodule 54 (3.7)

" [nduration 54 (3.7)

= Swelling 48 (3.3)

= Grade 3 ISR pain 20(1.7)
Median duration of ISRs, days 3

Patients with ISR leading to

discontinuation, n (%) 4(1.3)

=  Most (99%) ISRs were of grade 1/2 severity and 88% resolved within < 7 days

Swindells. CROI 2019. Abstr 139. Slide credit: clinicaloptions.c
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GS6207 Inhibiteur de capside

\K = atess
& o =
Capsid Dnsassembly /
Nuclear Transport X Pr:;r\:‘csﬁon
7 ‘
GS-6207

GS-6207 inhibits multiple processes essential for viral replication

|

". ® Capsid (CA) v GayGayPo
| @ Reverse Smewd (Ch pretuss)
\ W\Stmse RT) ~ HNRNA

| © Integrase (N) ~ HNDNA

GS-6207 modulates the stability and/or transport of capsid complexes
__—‘




Y (210x more potent than current ARVs)t
Low predicted clearance (~5% of hepatic blood flow)?

Low aqueous solubility (<1 ug/mL at pH 2-7)2

. - -
* Demonstrated sustained exposure in preclinical species

< | LEA 20‘
Cl vl DO.‘E| 80 L Zl F:hg oL a
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ne

uman PBMCs; TMT-4 T-Cell Li
*Panel of 15 HIV Clinical Isolates in Human FBMLS
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Antiviral Activity of MK-8591 and NRTIs Requires .
Intracellular Phosphorylation to Their Active Anabolites

MK-8591: METABOLIC PROFILE
’ MAY CONTRIBUTE TO LONG HALF-LIFE

Intracellular persistence provides for extended
antiviral activity with enhanced Forgivencss

MK-8591
en

MK-8591 \ .

4
5 ~  MK-8591
= rapidly converted
MK-8591- -~ loits aclive form
Ly ™ (MK-8591-TP) inside cell
MK-8591 / >

\

Half-life of the active
Iriphosphate form
MK-8591 78.5 to 128 hours

Slow metabolism back fo
MK-8591 parent form

results in long intracellylar
persistence

MK-8591 Administered at Low Doses Exhibits Substantially Higher Inhibitory
Quotients Than Marketed NRTIs

<
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GSK2838232

Mode of Action of Maturation Inhibitors

Mature * Maturation Inhibitors bind to the gag protein,
Vs inhibiting the last proteolytic cleavage event
Maturation | between the p24 CA and SP1
Protease - :
3 S ff} * Development of previous maturation
. p . A. inhibitors has been halted for various
. 4 & A reasons.
t s . 9 '
Y /N st | « Bevirimat: naturally occurring
(;’ - Immature . X
c virus polymorphism in HIV-1 Gag at or
T » . . . |
- P near its site of activity’
9 N, = V7N -+ BMS-955176: issues figh
Gag » ol ¢ resistance and gastrointestinal

Protesse ¥ sstwrntion WD tolerability?
Inhabitor :



Antiviral Activity of Maturation

Inhibitor GSK2838232

Robust reductions in 50 mg, 100 mg, and 200 mg cohorts; maximal effect in 200 mg cohort

mm
=1
1 RNA =0}

Change from baseline in plasma HIV-
= Plasma HIV RNA

1WOmg 200 mg
(n=10}) (n=8

£ [ (copies/mL)
g - — ! Max "“;’;’feif,‘;;" 42095 49066 -32,948 -33,149
seiine ‘
g= | I mean (SD) (37,576) (71,340) (54,291) (31,788)
fg% 4] 1 Max decline from
“ o 4 | A baselne 067  -1.56  -1.32  -1.70
* s f LM flog (~transformed) (0.41) (0 67) (0 44) (0.38)
| - 2°ThS > . mean (SD)
-:E - \ ™1 / >1.5 log,, copies/mL
g3 \TI¥N 1 . decrease from 0 2 (25) 2 Rn 5 (63)
Eu NRTTT t, baseline, n (%)
1 ! \V'J_ —“
$ o g sl <400 copies/mL, n (%) 0O 2(25) 2(20) 4(50)
: B e
= ] CD4 count
{1111 PietL X )
A Study Day Fil  Change from baseline, -14 52.0 40.7 11
mean (SD) (953) (1454) (94.5) (75.2)

BL, baseline; Cl, confidence interval, FU, follow-up; HIV, human immunodeficiency virus,
SD, standard deviation; SE, standard error




IBALIZUMARB: 9¢

WEEK DATA AND EFFICACY IN PATIENTS RESISTA

TO COMMON ANTIRETROVIRALS

MIAD

IBALIZUMAB: 96-WEEK DATA AND EFFICACY IN PATIENTS RESISTANT TO COMMON ANTIRETROVIRALS
8, EMU’, L. LALEZART, P. KUMARY, SWEINHEIMER®, S, LEWISY, B, CASH®, Z. MIADY, Z. COHEN*
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Fr
Eligible patients, i.e. patients who completed the 25-week TMB-301 study and
enrolled in US and Puerto Rico, continued to receive IBA at 800 mg every 2 weeks

under study TMB-311 for up to 96 weeks.

Study Design
TMB-301 TMB-311

Day O: Day 14: 800 mg
Control Add OBR

IBA

Q2wks
until
Week 25

Period

|
Baseline Characteristics
TMB-301 TMB-311
Patients who rolled over from TMB-301
1
*« N=40 * N=27
* Median viral load of 35,350 ¢/mL * Median viral load of 21,700 ¢/mL
« 18% with viral load = 100,000 c/mL « 19% with viral load 2 100,000 c/mL
» Median CD4* cell count of 73 cells/ulL « Median CD4"* cell count of 102 cells/uL z
* 17 patients with < 50 cells/pL » 8 patients with < 50 cells/uL i
* 12 patients with < 10 cells/pL « 5 patients with < 10 cells/uL
* 10 patients with 50-200 cells/pL * 10 patients with 50-200 cells/ulL i
*+ 13 patients with > 200 cells/uL « 9 patients with > 200 cells/uL ]
* Median OSS of 2 - Median 0SS of 2

* 17 patients required investigational agent 13 patients required investigational agent
(fostemsavir) in Noo [fnctameavir) in ORR




| Response in DTG Resistance/Susceptible Patients

18 patients with DTG resistance

+ 12 of 18 had major DTG resistant mutations (Q148 plus two additional
G140/L74/E138 mutations)

« 26 patients incorporated DTG in OBR (16 in susceptible; 10 in resistant group)
+ 4 of 9 patients who discontinued early were from DTG resistant group
DTG Resistant DTG Susceptible

DTGno OBR DTG in OBR DTG no OBR DTG in OBR
Median 0SS 1.0

1.0 2.0 2.0
>0.5 log,, VL reduction— Day 14 88% (7/8)  70% (7/10)

100% (6/6) 82% (13/16)
1.1log,, 1.0 log,, 1.1log,,
>0.5 log,, VL reduction - Week 25 50% (4/8) 40% (4/10)

Median VL reduction - Day 14 1.1log,,
. 1

83% (5/6) 82% (13/16)
0.6 log,, 0.0 log,, 1.2 log,,

38% (3/8)  10% (1/10) 33% (2/6)
38% (3/8)  20% (2/10)

Median VL reduction - Week 25 2.9 log
- 10

69% (11/16)
50% (3/6) 75% (12/16)
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Introduction

« Terolovir alafenamice (TAF) i a predrug of tenofovic with high
potency supporting long-acting (LA) administration, providing the
gelivery challenges can be met

« Yanctovir (TFV) prodrugs are used first-ine for both pro-exposure
prophylaxis and therapy. meaning that an LA opticn would have
wicespread applicability

« The aim of this work was o use physiclogically-based
pharmacokinetic (PEPK) modeliing 1o simulate critical dose and
release rate parameters for & subcutaneous implant providing
therapeuti: TAF exposure for > 6-months

Methods

« A subcutaneous companiment with a mechanistic modelling
approach was Integrated to a previously published whole-body
PBPK model” using Simbiology (MATLAR 2018a) and the drug
specific parametars are shown in Table 1

TAF subcutaneous implants were simulated in five hundred virtual
healthy women with a BMI in the range of 28.2 £ 12.51 kg/m®.

+ PBPK models were initilly qualified against available data of TAF
oral formulation” (GS-US-320-1382) considering international
guidelines for PBPK modelling ?

«+ A range of release rates varying from 0.5 mg/day to 0.8 mg/day were
simulated and the pharmacokinetic (PK) parameters of TAF and
TFV in plasma and concenteation of TFV-diphosphate (TFV-DP} in
peripheral blood mononuclear cells (PBMCs) were predictad.

« TEV:TAF ratio of 1 38 + 0.025 and TFV-DP:TFV rato of 83.6 2 54.2
were denved from vanous multiple dose clinical studies,™

« TEV-DP cervical and rectal tissue concentrations were simulated

considaring plasma 1o fissue ratio of 0.031 and 0.02, respectively, as
described in various clinical studies.™*

Table 1 Drug specific paramelers used in the PBPK model

Results

« The PBPK model was qualified against avallable PK data in humans
with ebserved vs, simulated AUC,,., (ng.himi) - 158 ys. 239 (50.7%).
C.,. (ngimi) - 239 vs. 172 (-28%) and T.,, (h)-05vs. 0 6 {20%).

« TAF PK was simulated for 28-days post administration

.« Simulated PK for implants with release rote of 0.6 mg/day and higher
resulted in 2 mean intracetiular concentration over TFV-DP target
concentrations of 48 fmol/10° cedls ®

a) _on 1o o
E < 160
% 1o
gu 120 '{'

100 5 &
E 03 33
L §~
a0 ®0 3
s i
201 4 E 3
w 20 E
L ]
B} ? 14 a L]
Tissie (davs)
h) - Sielated TAS mean A mean & 5D Smulated TFV. 0P mean — THV-OF mean 2 50

0
w ow

~

-
-

o -

T 14 n kL
Time {raya}
~Simddated TFV-OP rectal
Simulated TFV.DF cervical

TFV-DP concantration {fmolf 10 cells]
)
-

TFV-DP rectal mean = SO
TFV.OP cervical mean = S0

Figure 1a) TAF, TFV and TFV-DP subcutaneous implant phamacokinglcs,

(b} TAF cervical and rectal tissue concentrations at 0.6 mg/day

. The TFV-DP cervical and rectai concentrations ranged between 1 47 -
2 44 fmol10° cells and 0.95 - 1.57 fmol/10° cells, respectively,
hetween the refease rates of 0.5 - 0.8 mgiday.

Table 2 Sunulated pharmacokinetics following subcutaneous implant at vanous
zero-order release rates of TAF

Simulasted
Ral e Compound AUC (ng himf) C,.; (ng/ml)
TAF, plasma 4302419 064 £ 008
0.8 mglday TFV. plasma 508 £ 582 0892009
TFV-DP, PBMCs! = 797 +46.1
TAF. plasma 3742375 056 £ 0.06
0.7 mgiday TRV, plasma 5202521 0.78 = 0.08
TFV.OP. PBMCS! ) - EUEETAN|
TAF, plasma 3212321 048+ 005
0.6 mg/day TFV. plasma 4462446 0672007
TEV.0P, PEMCS! 3 5832326
TAF, plasma 2694272 040+ 004
0.5 mgiday TFV, plasma 1742378 0.56 £ 0.06
TFV-DF, PBMCs? - 4762272

Valuss ane prasersod os mean t standard devaton. AUC is measured for 28 divys (672
honirs) subsequent to mplan adrnEsason | i har car 1% D e
Imoli 107 cels. TAF - tenofowr alafenamide. TEV - enalowir, TRV-OP - wnofovit
@phosphate, PBMCs - penpherl blood manonuclest cats

Table 3 TFV-OF simulated cervical and rectal pharmacokinetics sttes
subcutanecus implant at different zera-order release rates of TAF

Simulated
Rolpase rate TFV-DF PBMCs TFV-DP corvical TEV-DP rectal
0.8 mgiday 797 2 46 1 244811 1572091
0.7 mgiday 06411 1922112 1244072
0.6 mgiday 5934028 1722009 12070
0.5 mgiday 4762212 1474083 0951053
V:uhms:ue;. d 85 mean & dore teviation. TFV-DP concentrations are

reprasented in fnol 10° cells. An average mto of 0.031 and 0.02 for TRV-DP cmvcal TRV,
DP PEMC and TFV-DP rectal TEV.DP PBIAG wars used for the smulason of YFV-DS
CONCRNrAtons in cocvical and ectal BESLNG respectivaly

Tenofovir alafenamide
Log P 16
pKa 396
Blood-to-piasma ratio 15
Protein binding 80%
Absorption rate B4 n!
Apparent clearance “149 LN
Oral bioavaiability 055

Conclusions

+ PEPK model qualification was successhully performed against observed data for oral TAF < 1

« The presented strategy focused on amount of drug required per day and fotal dose was assumed to
e infinite. Recent efforts have already achieved implants containing up to 190 mg*? TAF but implant
depletion is likely 1o change shape of the represented PK profile over time

+ These simuiations suggest ot least 0.6 mg/day is needed to provide average TFV-DP concentrations

above the target concentration in PEMCs.

+ The predicted lower exposure in cervical and rectal tissues warrants future clinical investigation
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Sous-type CRF 02

Données démographiques et immunovirologiques en fonction
du sous-type viral

Total  Sous-typeB = CRF02_AG URFs Alffes p
sous-types
n (%) 1121 (100) 628 (56) 222 (20) 64 (6) 207 (18)
ﬁg‘;{()a“”ées) ~m=siEns 36 (28-45) | 36 (28-44) 37 (30-48) 35 (28-44) 36 (28-47) 0,105
Hommes, n (%) 1 009 (90) 604 (96) 182 (82) 54 (84) 169 (82) < 0,001
Pays de naissance, n (%) < 0,001
France 790 (70) 472 (75) 148 (67) 46 (72) 124 (60)
Autres pays européens 37 (3) 21 (3) 5(2) 4 (6) 7(3)
Afrique sub-saharienne 74 (7) 8 (1) 32 (14) 3(5) 31 (15)
Autre/inconnu 220 (20) 127 (20) 37 (17) 11.(17) 45 (22)
Voie de transmission, n (%) < 0,001
HSH 788 (70) 492 (78) 130 (59) 46 (72) 120 (58)
HTS 199 (18) 55 (9) 65 (29) 12 (19) 67 (32)
IDU 5 (0) 3(0) 1(0) 1(2) 0 (0)
Autre/inconnu 129 (12) 78 (12) 26 (12) 5 (8) 20 (10)
Région du diagnostic, n (%) < 0,001
Région parisienne 476 (42) 242 (39) 105 (47) 41 (64) 88 (43)
Autres régions 645 (58) 386 (61) 117 (53) 23 (36) 119 (57)
Année du diagnostic, n (%) 0,164
2014 355 (100) 221 (62) 62 (17) 18 (5) 54 (15)
2015 381 (100) 204 (54) 75 (20) 24 (6) 78 (20)
2016 385 (100) 203 (53) 85 (22) 22 (6) 75 (19)
CV (logy, copies/ml), 5,51 5,40 5,83 5,45 5,65 0,004
meédiane (IQR) (4,71-6,46) (4,66-6,26) (4,96-6,60) (4,68-6,73) (4,76-6,56)
CD4 (cellules/mm3), 478 495 437 491 459 0,040
moyenne (ICgs) (329-636) (340-650) (294-591) (307-590) (334-650)

La Lettre de I'Infectiologue

CROI 2019 - D’apres Visseaux B et al., abstr. 867, actualisé




Anti-intégrases et prise de poids
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Predicted Weight

Gain de poids - patients naifs

INSTI distribution: 4,740 Total; 1,681 (35%) F %) RAL; 2,124 (45%) EVG; 935 (20%) DTG
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Figure 1. Predicted weight changes within: (A) 5-years of ART initiation by ART ' ART clasa/INSTI drug. &5 MiRT-bisee S8 Pr-omsa i R 070 B8 =



Gain de poids - patients naifs
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Figure 2. Predicted weight change by ART class: (A) dichotomized by sex; (B) dichotomized by race



Switch InSTls: prise de poids

. at median 7.8 years after parent trial entry, 691 had
at time of SWitch:

% NOoN-white

-Median age 51 years, CD

~82% male, 45

4* T cell ¢

Switched from Pl, 35%

Time before and after switch (years)

669




Switch InSTls: prise de poids

Figure 2: Weight gain pre-/post-switch to INSTI by agent

DTG EVG RAL
(n=198) (n=204)  (n=289)

: Pre-INSTI 0.2 0.5 0.5

g (0.11)  (0.008) (<0.0001)

g Post-INSTI 1.3 0.9 0.3

2 (<0.0001) (<0.0001) (0.045)

% Pre-post 1.0 0.5 -0.2

: difference  (0.0009)  (0.11) (0.37)
kglyear (p value)

DTG=dolutegravir, EVG=elvitegravir, RAL=raltegravir

8 10

0 2 4 6
Years since first INSTI switch

RAL — —— EVG — - — D1G|

[First switched INSTI

,669



cca

Figure 3: Annual weight gain by pre-switch ART class

Switch from Pl-containing reigmens: | 1
PI->RAL '_._'
PI->EVG } — {
PI->DTG ‘ l[ DN :

PI->INSTI H—|

Switch from NNRTI-containing reigmens:

NNRTI->RAL } - J,
I | 1
NNRTI->EVG - F & !
NNRTI->DTG . } > {
|
NNRTI->INSTI | }-—0—-|
1 I | \ | 1 |
2 -1 0 1 2 3 4

Difference in weight change (kg/yr) and 95% CI between pre- and
post-INSTI periods

* Switch to DTG from Pl or NNRTI, and switch to EVG from NNRTI statistically significant (p<0.05),
though subset analyses limited by sample size.



Figure 4: Annual weight gain by NRTI backbone at switch

Switched regimens: 1
INSTI + TDF H‘i
[ INSTI + ABC l H__i ]
INSTI + TAF 'rw' —_ -
RAL + ABC |'—‘——:‘i
|
RAL + TDF lﬁ :F :
EVG + TDF H % i
[ EVG + TAF ] ]
DTG + ABC : 1 . g Jl
DTG + TDF | l < 1
|
DTG + TAF - ‘ & |
T T T T T T
-2 0 2 4 6 8

Difference in weight change (kg/yr) and 95% CI between pre- and post-INSTI periods

Switch to any INSTI with ABC and switch to EVG with TAF statistically significant (p<0.05), though
subset analyses limited by sample size.

61% of ABC, 87% TDF, 4% of TAF use at switch to INSTI had same NRTI backbone pre-switch

,669



Switch / gain de poids

Figure 1. Multivariable linear mixed model (MVLMM)- Figure 2. Multivariable linear mixed model (MVLMM)-

estimated BMI by ART regimen type among estimated BMI by INSTI regimen type among
participants who switched ART regimen (N = 653). participants who switched ART regimen (N=653).

Comparison _Pysie Comparison P value
Pre INSTI e INSTI 0.0009 RAL w NonINSTI 0.004
INSTIvs Non-INSTI <0.001 28 | DTG vs Non-INSTI 0.002
4 EVG vs NonINSTI 0.23
RAL s DTG 0.03
RAL s EVG 0.04
DTG w EVG 0.003
3 27
°
3 s
£ | e —
» g |
g = 2 ———— ————
£ 3 ———T e
° PR— - _—
g @ - o
° [
a ~ "
2 J
200 100 ° 100
i . ' r Months from Switch (0 is time of switch)
-200 -100 o 100 =
2 < 2 Regimen
Months from Switch (0 is time of switch) PIORAL — — PreDTG == == Pre EVG R—
RAL Y — pro ———- EVG — - — Non-INSTI
Regimen — — PreINSTI INSTI  —— — Pre Non4NSTI — —- Non-INSTI I Fit computed at age=2:50+ pt_sex=M Black 30 reg ', 0 reg T o N
Fit atag sex=Mr Black 1 30 regnnrti=2. no . ne g . no S _ 3 5
e = 2 Abbreviations: RAL, raltegravir; DTG, dolutegravir; EVG, elvitegravir.

F Palella Jr, 674
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7. MULTIVARIATE ANALYSIS OF WEIGHT GAIN 23%

Factors identified as negatively associated with weight gain 23% via logistic regression* were overweight or
obese at baseline, hypogonadism, and use of Pl-containing therapies. Psychiatric disorders were positively
associated with weight gain via logistic regression. INSTI-containing ART was not significantly associated
with weight gain 3% in the logistic regression. Significant variables are shown in bold.

OR [95% Cl], p-value

Underweight at baseline el 1.77 (0.9,3.4],0.01

Psychiatric Disorder e e 1.28 [1.0, 1.6}, 0.020

Female e e—— 1.25[1.0, 1.6}, 0.055

Age <30 L 1.16 {0.9, 1.6], 0.346

Hypertension —_— 1.15 (0.9, 1.4], 0.148

Hyperlipidemia —_— 0.86 (0.8, 1.2], 0.682

INST1 use ——— 0.95 [0.7, 1.3}, 0.740

CvD —_— 0.88 [0.7, 1.1}, 0.315

Diabetes —_— 0.85 [0.6, 1.2], 0.310

Age 50+ —a— 0.84 [0.7, 1.0}, 0.051

CKD —_— 0.81[0.6, 1.1}, 0.168

Hypogonadism —a— 0.81 [0.6, 1.0], 0.050

NNRTI use —_— 0.79 [0.6, 1.1}, 0.125
Overweight at baseline —a— 0.69 [0.6, 0.8], <0.001
Obese at baseline —a— 0.62 [0.5, 0.8], <0.001
Pluse rr—i 0.58 [0.4, 0.7], <0.001

0.00 1.00 2.00 3.00 4.00

odds ratio (95% Cl)

et : e
Oili\a;y; mu!tlwarlable logistic Regression with “Weight Gain 23%” as the dependent variable.
=0dds ratio; Cl=confidence interval. Significant variables in bold. Reference category for age was 30-50. Reference category for baseline BMI was normal,

G Mc Comsey, 671
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Overlapping Epidemics: HIV and Obesity in the US

HIV prevalence Obesity prevalence




Overlapping Epidemics: HIV and Poverty in the US 1

HIV prevalence Poverty prevalence




Contributors to Body Weight: HIV, ART, and Environment

absorption
Lipid trafficking

Adipose tissue
distribution




ACTG 5257: Greater Weight and Waist Circumference Ga'\ns' ; ‘

with RAL vs. DRV/r or ATV/r

1,809 ART-naive randomized to TDF/FTC RGeS withg:evere (>10%) weight gain
with ATV/r, DRV/T, or RAL over 96 weeks

(05310 099) p=004
0.73 (0.5310099) p=0.04
(1.10102.20) p=0.01

Average weight +3.8 kg over 96 weeks

l ATVir vs RAL

| DRVIr vs. RAL
!‘ Black (non-Hispanic) 1.55

21% severe (>10%) weight gain, higher
odds with RAL

ist ci ine log10 ,
Average waist circumference +3.4cm over | ﬁf‘jﬂ:‘; ogt 952 (GO wRAE peTbes
96 weeks, higher odds with RAL P | <o .

(100 cellslul) ¢ . 99)" PSUOOY

Greater WC increases on RAL in female
and black patients

vat P et al

7- Oral #6595 Bhagw OFiD 2018

Bhagwat P. et al. CRO! 201




SCOLTA Cohort (Italy): Weight Gain - A Possible Side Effect

of All Antiretrovirals?
\

BMI change in 1118 Patients Switched to INSTI vs.
Darunavir or Rilpivirine

BMI increases in all participants
switching to new regimens
(primarily due to PI failure)

042011 035201 0304011

Higher age, lower BMI. and lower 6 months 028010 026+0.08

CD4 were associated with a
p=0.006 p=0.001 p<0.001 p=0.001 p=0.005

greater weight gain
036+010 042+015 048:014 030+014

: e 12 nths 0.37 £ 0.13
Weight gain on INSTIs was not i R
signiﬂcaptly d_lffgr_e_n L p=0.004 p<0.001 =0.004 p<0.001 p=003 |
darunavir or rilpivirine , i i
Cohort characteristics: median age 46 years, 72% male, 19% with CD4 <200 cells/ul

Adjusted for sex, age, CD4+. detectable viral load, CDC stage, duration of ART, lipodystrophy, and

BMI at entry

Taramassc L el al O



Southeastern US: Weight Gain in PLWH Switched from

Efavirenz to INSTI-based Regimens
e we

Integrase inhibitor regimens versus EFV/TDF/FTC DTG/ABCI3TC versus EFVITDFIFTC

w
—

[ oreiascaTc
@ ervirorFTe

m integrase Inhibitor

@ ervrrosFTc

o o
3 N PR (S ST

Predicted Mean Waeight
Change (kg)
'S

predicted Mean Weight
Change (kg)
-

o

i T T i 1 Ll L] ¥ "

1 | - T —
o 2 2 3 8 10 12 14 16 18 0 4 6 -] 10 12 14 18 18
Time from Regimen Switch (Months) Time from Regimen Switch (Months)

N

Retrospective, single-site study (n=495)

Adults on EFV/TDF/FTC with viral suppression for 2 years switched to an INSTI vs. continued on EFVITDF/FTC

Weight gain highest among those switching to Doultegravir with ABC/3TC

Norwood J. et al. JAIDS, 2017 R



ncreasec
Low CD4+ Cell Counts and High HIV-1 RNA

Levels

Adjusted Risk of SCD by HIV status and Time-Updated CD4+ Cell Count

Group Person-Yrs SCD Events HR (95% C1)
HIV-Uninfected 808, 587 2259 1.00
HivV+, CD4: 500+ 139, 200 306 1.03 {0.90-1.18)
HiVe, CD4: (200, 500) 127,817 318 1.11 (0.97-1.28)
HIV+, CD4: < 200 44, 388 153 1.57 (1.29-1.92)
R —
L  J L} .
0.7 10125175
HR

Adjusted Riskgf SCD by HIV status and Time-Updated Viral Load

Group erson-Yrs SCD Events HR (95% C1)
HIV-Uninfected 808, 587 2259 t 1.00
HIV+, VL: <500 219, 893 480 0.98 (0.87-1.09)
HIV+, VL: 500+ 91, 513 297 2 1.70 (1.46-1.98)
- v el
0.75 10125 17520

HR

SCD Risk Factor
Among Veterans With
HIV

Age, 10 yrs
Male sex
Prevalemt CVD

Controlied HTN

Current vs never-
smoker

HCV infection

BML, S kg/m?

Anemia(Hb 12-139 vs
14 g/dL)

Alcohol misuse or
dependence

CoPD

HR [95% 1)

1.38 (1.27-1.50)

2.04 (1.08-3.84)

188 {1.58-2.23)

1.45(1.20-1.76)

162 (1.28-2.06)

1.40 (1.19-1.66)

1.10 (1.02-1.20)

135(1.14-1.59)

143(1.17-1.74)

1.24 (1.02-1.50)




HIV Post Mortem Sudden Cardiac Death in

San Francisco County

4 Countywide prospective medical examiner surveillance of out-of-hospital
cardiac arrest deaths 2/1/2011 to 9/21/2016

Each adjudicated for WHO-defined (presumed) SCD (past medical
history, medications, EMS runsheets and rhythms, witness/family

interviews)

Each presumed SCD adjudicated for sudden arrhythmic death (SAD, by
autopsy, chemistries, toxicology, histology)

HIV out-of-hospital cardiac arrest deaths presumed SCD: N =47,
non-HIV SCDs: N = 505

Outcome Total Male Female | Black | Hispanic| White
B L i m 186 1380|231 105 0.81 2.00
(1.39-2.50) | (1.02-1.88) | (0.74-7.21) | (0.53-2.09) | (0.20-3.33) | (1.42-2.82)
HIV#vs HIV-(95%Cl) | p<ooos | P=04 | P=15 | P=89 | P=77 | P<.0005
SAD IRR for HIV+ vs 158 1.16 1.01 1.75
HIV- (1.02-2.43) | (0.75-1.79) N/A (0.36-2 83) N/A (1.08-2.85)
P=.039 P= 51 P=76 P=.023

(95% ClI)




One Third of Apparent SCDs Among Persons

Living With HIV the Result of Occult Overdose

* Occult overdose rate 34% among HIV+ SCD cases vs 13% among HIV- SCD
cases (P < .0001)
Adjudicated Etiologies of Autopsied HIV+ Presumed SCD
: Acute CAD 4%
!
‘ N =47
ol Autopsy-Defined SAD (N =
22; 47%)
Cardiac, Non-Arrhythmic
Occult N\ (N = 1: 2%)
Overdose N
. \ HyYpP¢ ophy ©
| ' ‘K\\P' iry electrical d ed
Mitral valve prolapse 2




VIH-TB: Devenir apres Tt TB

Résultats — Analyse de survie

100 -
S
Q2 75 4
e
=]
(/2]
3
9 50 7
.'2 ——Cohorte sans TB
g 25 ——Cohorte TB
o
p < 0,001
0 T T T 1 T 1
0 2 4 6 8 10 12

Délai (années)

Patients a risque
Cohorte sans TB 574 511 465 420 373 185 0
Cohorte TB 134 116 94 79 51 24 0

Note : délai “0 est 8 mois apreés le diagnostic de TB (cohorte TB) et 8 mois aprés l'inclusion (cohorte sans TB)

La Lettre de I'lnfectiologue CROI 2019 - D’aprés Joseph Y et al., abstr. 83, actualisé
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Sustained HIV Remission Following
Homozygous CCR5 Delta32 Allogeneic HSCT

100% Mild Stop Stop PET CT: 18 Months
Chimeri Gut Cs ART Lymphoma Off ART
Hi \ s ¥BVHD ¥ ¥ Remission
Vv 10 ART ART
RN
é 108
)
2
o
S 102
< < < <
Lot 1 Q 0 0
-215 -141 27 0+29 +77 +85 3 +424 $510 8 8
+1028
CDesoo
4 ART ART
£ 400
E
v
& 200
0
-215  -141 27 0+29 +77 +85 +424 +510
+1028 4
Allo-
HSCT Days Before or After HSCT

HvGD: host versus graft disease; Cs:

EXIRSRRIIBEaI. Nature. 2019:Mar 5. [Epub ahead of print]; Gupta RK, et al. 26! CROI. Seattle,
2019. Abstract 29LB.



Pembrolizumab — Anti-PD-1 mAb Reverses

HIV Latency

» 32 patients with
advanced cancer ey ‘ Ry
» 11 AIDS-defining £ 5 4 3
and 25 non-AIDS ~ :.. Jr:;:_’_ __________________________ L. 3
defining cancers 49 S NS
* Not on I e (RN POV :
chemotherapy ‘ " oow " ‘ * ooy

» 28/32 with VL<20 [

» Evaluations on - T
Days 1, 2, 8, and . <"
Tsp 2 = 20/ P=0.004
g 1 g { S
= = - e o
é 1 ---.-------------------------"::3-" é 10 .Z ---------------------- ?.\. S
g P=0.0 g 2 w
l ma l lr'rvl‘!l:x.:l"-‘x l




Low Level Viremia and the Latent

Reservoir

Clonal populations of T cells contribute to low level viremia'

« 10 patients with persistent low level viremia evaluated by single genome
sequencing of HIV RNA, cell associated DNA, and viral outgrowth assays.
Clonality assessed by phylogenetics and integration site analysis

« 9/10 had multiple single genome HIV RNA sequences that didn't change

over time
« 6/9 had matched proviral sequences

Rates of Virologic Failure by Low Level Viremia?
* Relationship between blips §{———=mya
and low level viremia and EENEES e -
virologic failure evaluated in : T —
HIV Research Network $
« Data from 2795 patients 3% X
included from 14 sites, 2005-
2015 3 p—rer T

% Wanout




Activité antivirale élevée d’une nouvelle race

d’anticorps neutralisants a large spectre
D'apres Pegu A et al., abstr. 28LB, actualisé

Les anticorps neutralisants a large spectre (bnAbs)ont démontré une activite
importante et complémentaire des antirétroviraux. Mais, en raison de leur nature
monospécifique, I’utilisation d’un seul bnAb conduit a une seélection rapide de
résistance chez la plupart des patients infectes par le VIH-1.

I1 est donc recommandé d’utiliser une combinaison de 2 ou plus de bnAbs pour
maintenir une inhibition durable de la réplication virale. Pour pallier ce défaut,
les anticorps trispécifiques (Abs) permettent a une seule molécule d'interagir avec
trois déterminants indépendants de I'enveloppe du VIH-1 :

* le site de liaison au CD4,
« laréegion externe proximale de la membrane (MPER),
 lesite glycan V1V2



ARV / Grossesse



Risque tératogene au cours de |a
grossesse

re
| o . ing of In Utero ARV EXpost a
Timing “nel Fetal Risk

- Greatest sensitivity 1o
teratogens

Less sensitivity to teratogens,
- although still potentially significant




Pregnancy outcome , Botswana

[ ?
| ART Regimen ¢
ncy Outcomes Vary By _
e Pregna 4 By Preconception ART, Botswana
2017:171:€172222 T =
mes with other ART regimens

Any Adverse/Severe Adverse Outcome
Zash R et al JAMA Pedialr
N Comparec; tor EFV ART, I aRR of adverse outco
1.15 1.30 1.31 .17;2.1.' ‘
60“0 1 0.1 3) .’- 1 4 .~*41..“ {1 .U- Q)
50% 47% 48%
dUJ) 420/0
§ e 1.44 1.68 1.58
= ] } -4 - D=2 1%
8 30% ST . ”
P 0
B 18% 0%
@ 20%
c 12%
o
2 10% .
Qo
o
O\O OO'
EFV/TDF/FTC NVP/TDF/FTC NVP/AZTI3TC LPV-r/ITDF/FTC LPV-rIAZTI3TC
(N=2503) (N=775) (N=1403) (N=237) (N=169)
m Any severe outcome

m Any adverse outcome

onatal geatl

PTD. SGA



'. Regardless of ART Regimen, Pregnancy Qutcomes Were ‘
On ART than HIV-Uninfected VWomen
2017:171:€17222288 .

orse in HIV+ WwWomen
Zash R et al JAMA Pediat

60% 0/
500, 4700 49 ro 450/0
é(’), 3 42%
g 40% 36%
] | 29%
5 30047 210/ =
- 18% Y 20%
c 20%
& 12%
82 10% l
o
§ 0%
= HIV-uninfected | EFV/TDF/FTC NVP/TDF/ETC  NVP/AZT/3TC  LPV-/TDF/FTC LPV-r/AZTI3TC
1 (N=2503) (N=775) (N=1403) (N=237) (N=169)
m Any severe outcome
(VPTD. VSGA. SB. neonatal death

m Any adverse outcome

(PTD. SGA. SB. neonatal death)



DolPHIN-2: Study Design

= Randomized, open-label, active-controlled phase lll trial

Adult women with HIV Dolutegravir + 2 NRTIS Treatment and
infection at > 28 wks of / (n=137) follow-up
gestation; no ART within 12

. —>  continued to
mos, prior INSTIs, NNRTI \ Efavirenz + 2 NRTIs postpartum Wk
failure, or EFV intolerance (n = 131)

(N = 268) 72

" Primary endpoint: HIV-1 RNA < 50 copies/mL at delivery

= Secondary endpoints: HIV-1 RNA < 1000 copies/mL at
delivery, MTCT, maternal and infant safety

Kintu. CROI 2019. Abstr 40LB. NCT03249181. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

DolPHIN-2: Baseline Characteristics

e . . DTG-Based ART EFV-Based ART Overall
Characteristic in ITT Population (n = 126) (n = 123) (N = 249)
Median age, yrs (IQR) 28 (24-32) 27 (24-30) 28 (24-31)
Median estimated gestation, wks 31 (29-34) 31 (29-33) 31 (29-34)
(IQR)

Median gravidity, n (IQR) 3(2-4) 3 (2-4) 3 (2-4)
Median previous live births, n 2 (0-9) 2 (0-6) 2 (0-9)
(range)
Primigravida, n (%) 16 (12.7) 14 (11.4) 30 (12.0)
Previous stillbirth, n (%) 2(1.6) 2 (1.6) 4 (1.6)
Other medications, n (%)

= Herbal/traditional medicine 41 (32.5) 45 (36.6) 86 (34.5)

= Supplements and vitamins 48 (38.1) 46 (37.4) 94 (37.8)

= Other comedications 32 (25.4) 36 (29.3) 68 (27.3)

H 3
:\I/'C‘;:)'a” cior Gl e, @Rl 463 (327-660) 414 (268-575) 446 (295-633)
NeedgaifitiiM-difRdén deagin, {1€QRY| use (19.7% ¥ dR el shhoking (5.4%)(BsYehisyic disorddrS (BBe4.8)
maternal weight (70 kg) between arms. [¢]

Kintu. CROI 2019. Abstr 40LB. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

DolPHIN-2: Virologic Suppression

HIV-1 RNA < 50 Copies/mL at Delivery in Evaluable ITT Patients
B DTG-based ART

B EFV-based ART

[EEY
o
']

— P<

3 0 P<
- =066+ 78_8

801 73.8 99568'1'

£ - 124

o

§60 o . P=.063 57 1

- " 444

=

;40 .

7]

=

220 A

fd

()

Q.

0- T < > T |
(N =237) (n=198) (n =’39) (N=206) (n=31) (n=200) (n=37)
BL HIV-1 RNA BL CD4+ Cell Count, Gestation,
/4
. cells/mm3 Wks

*RR: 1.66 (95% Cl: 1.32-2.08). coPies/mL

Results unaffected by BL HIV-1 RNA or CD4+ cell count, gestation at entry, maternal age, or country in multivariate E
analysis.

i issi Slide credit: clinicaloptions.com

Kintu. CROI 2019. Abstr 40LB. Reproduced with permission.



http://www.clinicaloptions.com/

DolPHIN-2: Kinetics of Virologic

Suppression

Time to HIV-1 RNA < 50
copies/mL (Primary
Endpoin'f)

|

HR: 2.73 (95% ClI:
1.91-3.89; log-rank P
<.0001)

60 /5

Proportion With Outcome
oNPrPnLPxwPol”

0 15 30 45

Days Since
Randomization

Proportion With Outcome

oNnNSr P PP

o

Time to HIV-1 RNA <1000

copies/mL

— DTG-based
— ART EFV-
based ART

HR: 1.49 (95% CI:
1.14-1.95; log-rank P

=.0011)
15 30 45 60 75
Days Since

Randomization

HIV-1 RNA < 1000 copies/mL at delivery: 92.6% in DTG arm vs 82.6% In EFV arm (RK: 1.11; 95% ClI:

1.00-1.23; P = .05).

Median time on ART at delivery: 55 days (IQR: 33-77).

Kintu. CROI 2019. Abstr 40LB. Reproduced with permission.

Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

DoIPHIN-2: Mother-to-Child Transmission

= |Infant transmissions: 3in DTG arm vs O in EFV arm

Characteristic of Transmission Event in

MTCT #1 MTCT #2 MTCT #3

DTG Arm

Gestation at enrollment, wks 32 32 30
ART exposure before delivery, days 35 32 24
Time from delivery to first PCR positivity 5 3 11

for infant, days
Maternal HIV-1 RNA, copies/mL

= Baseline 48,969 32,844 31,354

= Day 7 5211 210 258

= Day 28 53 100 =

= Delivery 29 20 200
0

Kintu. CROI 2019. Abstr 40LB. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

DolPHIN-2: Infant Safety

Safety Outcome in Evaluable DTG-Based ART (n  EFV-Based ART (n =

Overall (N = 242)

Live Births =123) 119)

Median gestation at delivery,

wks (IQR) 39.9 (37.6-41.9) 39.9 (38.3-41.4) 39.9 (37.9-41.6)
21(17.1) 18 (15.1) 39 (16.1)
= Preterm at < 37 wks, n (%) 6 (4.9) 6 (5.0) 12 (5.0)
= Preterm at < 34 wks, n (%) ' ' '
> 1 serious AE, n (%) 65 (52.8) 55 (46.2) 120 (49.6)
hnﬁumﬁeqa%g}n\%ﬁikre]I\(%e):}ated to ART or IRIS. > (4'1) 3 (2'5) 8 (3'3)
Disorder by system organ class, n
(%)
= |nfections and infestations
= Respiratory, thoracic, 14 (11.4) 11 (9.2) 25 (10.3)
mediastinal 8 (6.5) 3(2.5) 11 (4.5)
® Pregnancy, puerperium, 2(1.6) 7 (5.9) 9 (3.7)
perinatal 2(1.6) 1 (0.8) 3(1.2)
= Metabolism and nutrition 2(1.6) 1 (0.8) 3(1.2)
= Nervous system 1(0.8) 1 (0.8) 2 (0.8)
= General 1(0.8) 0 1(0.4)
= Hepatobiliary 1(0.8) 0 1(0.4)
= |njury, poisoning and 1(0.8) 0 1(0.4)
procedures [9
» Social circumstances Slide credit: clinicaloptions.com

Kintu CROI12019 Abstr401LR



http://www.clinicaloptions.com/

NICHD P1081: Study Design

=  Multicenter, randomized, open-label phase IV trial

Stratified by
gestational age

ART-naive,* pregnant 1

women with HIV infection /
at

20" to < 37 wks of gestation

(N = 408) \ Efavirc?:z:zég;// 3TC?

Patients

—>  followed
until 24 wks
postpartum

*Short-course ZDV (< 8 wks) for prevention of MTCT in previous pregnancies allowed. "TMinimum gestational age
reduced from 28 to 20 wks after 22% of study population enrolled. *Alternative NRTI backbone permitted if
clinically indicated.

=  Primary endpoints: HIV-1 RNA < 200 copies/mL at delivery, discontinuation of RAL
or EFV prior to delivery, grade > 3 AEs (mother and infant)

= Secondary endpoints: rapid/sustained HIV-1 RNA decline with continued use of
study ARV until delivery, stillbirth, preterm birth, infant HIV infection
0

Mirochnick. CROI 2019. Abstr 39LB. NCT01618305. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

NICHD P1081: Efficacy

HIV-1 RNA < 200 Copies/mL at

Delivery
P=.001 Interaction P =.04

I RAL-based ART
I EFV-based ART

94 9% 97 93

Proportion With Outcome (%)
OO N O DMMNODODODD®O -

Overall* 20 to < 28 Wks of 28 to < 37 Wks of
(n=307) Gestation at Entry Gestation at Entry

*Primary efficacy population: women with HIV-1 RNA > 200 copies/mL and no genotypic resistance to any

study ARV at entry.

Similar trends observed in sensitivity analyses when restrictions on HIV-1 RNA and resistance lifted. _ 0
Mirochnick. CROI 2019. Abstr 39LB. Reproduced with permission. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

NICHD P1081: Tolerability and Safety

Remained on Assigned ARV

(RAL or EFV) Through Grade > 3 Adverse
Delivery Events
P =.05
1- 9 _ 97 - é ] I RAL-based ART
< X
=0 v 8. I EFV-based ART
c 8- £
o O
g0 g .
S 6- S '
£ 0 g .
% 41 S0
S 0 b=
5 5 2-
o 9.
S (2) S 0
a = 9.
0 Women* Women"* Infants*
(n =394) (n =403) (n=393)

*Women who received > 1 dose of study ARV and delivered on-study. "Women who received
> 1 dose of study ARV.

*Live-born infants whose mother received > 1 dose of study ARV and delivered on-study. O]
Mirochnick. CROI 2019. Abstr 39LB. Reproduced with permission. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

NICHD P1081: Kinetics of Virologic
Suppression

1.0 -~ _— RAL-based
'l — ART
< _Eu EFV-based
§ 0.75 ART
c 2
S 8
g o = Median time to
O R 0.5 HIV-1 RNA < 200 copies/mL:
& 8 days with RAL vs 15 days with EFV
2 g
£
5 3025
w T
0 Generalized log-rank P < .001

0 7 14 28 42 56 70 84 98 112

Days From Randomization 0

Mirochnick. CROI 2019. Abstr 39LB. Reproduced with permission. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

NICHD P1081: Secondary Safety

Endpoints
RAL-Based EFV-Based

(o)
Outcome, n/N (%) ART ART
Stillbirth 3/200 (2) 1/194 (1) .62
Preterm delivery (< 37 wks of 24/195(12)  20/190 (11) 63
gestation)
Infant HIV infection 1/190 (1) 6/184 (3) .06

*Fisher’s exact test.

Slide credit: clinicaloptions.com

Mirochnick. CROI 2019. Abstr 39LB.



http://www.clinicaloptions.com/

Traitement INH et grossesse

Devenir des meéeres et des enfants

TPI (n = 69) P?: S‘ZZT)P'

Avortement spontané ou mort né (%) 1(1) 1(1) 1,00
Age gestationnel médian & la naissance (semaines) 39 (38-40) 39 (37-40) 0,82
Prématurité (%) 7 (10) 18 (22) 0,06
34-36 semaines 5 17

28-35 semaines 2 1 0,18
< 28 semaines 0 0

Faible poids de naissance (< 2,5 kg) [%] 6 (9) 10 (12) 0,60
Petit age gestationnel (< 10¢ percentile) [%] 8 (12) 14 (17) 0,49
Anomalie congénitales (%) 1(2) 2(2) 1,00
Déces maternelle (< 42 jours) [%] 0 (0) 1(1) 1,00
Décés infantile (%) 1(2) 0 (0) 0,45
TB maternelle (%) 0 (0) 1(1) 1,0
TB infantile (%) 0 (0) 0 (0) -
Hospitalisation maternelle (%) 10 (15) 12 (15) 0,98
Hospitalisation infantile (%) 10 (15) 8 (10) 0,36
Issues défavorables de la grossesse (%) 11 (16) 23 (28) 0,09
Déces feetus/enfant/mére ou tuberculose (%) 2 (3) 3 (4) 1,00

TPI : traitement préventif par isoniazide

La Lettre de I'Infectiologue CROI 2019 - D’apres Salazar-Austin N et al., abstr. 77, actualisé



Issues défavorables des grossesses dans le groupe TPI

%

Mort foetale Prématurité Petit poids Anomalies Critere
de naissance congenitales composite
p=0,09

mTPI mPasdeTPI

La Lettre de I'Infectiologue CROI 2019 - D’apres Salazar-Austin N et al., abstr. 77, actualisé
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PrEP Surveillance Study: Resistance

Mutations, Acute HIV Infection

4 Identification of FTC, but not TDF,
resistance associated mutations PrEP Never
common among previous PrEP users Outcome. % Users Users
4 Diagnosis in acute stage more (n=91) |(n=3594)
common in previous PrEP users vs 4
never-users Genotype data 75 63
, | available |
4 In New York, NAAT required prior to
PrEP initiation if symptoms of acute Resistance
HIV infection present or if individual mutations
reports condomless sex in previous 4 * M184I/V/IVIM 29 2
wks Vv 0 <1
* Only 25% of PrEP users had evidence of | « KE5R
negative NAAT before starting PrEP, and | - ——————————
only 5% had negative NAAT within 0-2 | Acute HIV 33 9
days before PrEP initiation K infection
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DISCOVER: Study Design

= Randomized, double-blind, active-controlled, international, multicenter

phase Il trial
Risk reduction
and adherence
counseling Wk 48 Wk 96
cis-MSM and TG women at high risk of HIV ¢ . \
(> 2 episodes of condomless anal sex in FTC/TAF 200/25 mg QD
past 12 wks or rectal gonorrhea/chlamydia A~ (n = 2694) Open-label
or syphilis in past 24 wks), HBV negative, —  switch up to
and
eGFR 2 60 mL/min* Al FTC/TDF 200/300 mg QD Wk 144

(N = 5387) (n =2693)

*Prior PrEP use allowed.
* Primary endpoint: HIV incidence/100 PY

— Noninferiority upper bound of 95% Cl for incidence rate ratio of FTC/TAF vs
FTC/TDF: < 1.62

— Expected incidence 1.44/100 PY based on prior studies

= Secondary endpoints: adherence, resistance, safety, including renal

biomarkers and BMD substudy 8

Hare. CROI 2019. Abstr 104LB. Slide credit: clinicaloptions.c



http://www.clinicaloptions.com/

DISCOVER: Baseline Characteristics

N FTC/TAF FTC/TDF

Median age, yrs (range) 34 (18-76) 34 (18-72)
Race, n (%)
= White 2264 (84) 2247 (84)
= Black 240 (9) 234 (9)
= Asian 113 (4) 120 (5)
Hispanic/Latino ethnicity, n (%) 635 (24) 2683 (5)
Transgender woman, n (%) 45 (2) 29 (1)

HIV risk factors, %
= > 2 episodes condomless anal sex (receptive) in

past 12 wks 60 58

= Rectal gonorrhea in past 24 wks 10 10

= Rectal chlamydia in past 24 wks 13 12

= Syphilis in past 24 wks 9 10

= Recreational drug use in past 12 wks 67 67

= Binge drinking (= 6 drinks on > 1 occasion; at least 23 22
monthly)

Taking FTC/TDF for PrEP at baseline, % 17 16 0

Hare. CROI 2019. Abstr 104LB. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

DISCOVER: HIV Incidence

" Primary analysis conducted when 100% of individuals completed 48 wks
of PrEP and 50% of individuals completed 96 wks of PrEP

= 22 HIV infections observed during 8756 PY of follow-up

» Noninferiority of FTC/TAF vs FTC/TDF for HIV prevention established

— Upper bound of 95% Cl of incidence rate ratio < 1.62

AV ncidence Fre/me Freme
HIV infections, n 7 15

PY of follow-up 4370 4386
Rate of HIV incidence/100 PY 0.16 0.34

Incidence rate ratio for FTC/TAF vs
FTC/TDF (95% ClI)

Hare. CROI 2019. Abstr 104LB. Slide credit: clinicaloptions.com

0.47 (0.19-1.15)



http://www.clinicaloptions.com/

DISCOVER
critere primaire de jugement : incidence du VIH

22 infections VIH chez 8 756 personnes/année (PA) de suivi

. Incidence VIM Ratio d'incidence (IC,.)
1) E 0.6 -
i 0,34
8 05
39 5 T
: ’
g o4 046 15 infections
{2 ]
% 0,2 4 7 infactions
£ 01
B
2 00

FITAF FITOF 0 1 182 2
n=2664 n=2 693 RR = 1, pas de différencs  Marge de
non infénormé

-+ F/TAF est non inférieur a FITDF pour la PrEP

La Letie 09 Ninfecio'opus CRO 2018 - Dapves Chames 8 Mive of 0. atstr 1040E. sonastne



DISCOVER

Comparaison des résultats en termes de taux d’infection VIH
par rapport aux HSH arisque mais sans PrEP

4,5
4,02

3,5 -
3,0 A

2,0 1
1,5 A

0,45

0,08 -
0,0 . S— T

HSH FITAF F/TDF
sans PreEP

incidence VIH/100 personnes/année (ICqyz)

La Lettre de Infectiologue CROI 2019 - D’apres Charles B. Hare et al., abstr. 104LB, actualisé



DISCOVER: Common AEs

AEs Occurring in 2 10% in Either

FTC/TAF (n=2694)  FTC/TDF (n = 2693)

Arm, %

Rectal chlamydia 29 29
Oropharyngeal gonorrhea 28 27
Rectal gonorrhea 26 25
Exposure to communicable disease 17 16
Diarrhea 16 16
Nasopharyngitis 13 13
Upper respiratory tract infection 13 12
Syphilis 13 12
Urethral chlamydia 10 10

" |ncidence of gonorrhea, chlamydia, or syphilis through Wk 96 of study
— FTC/TAF: 145.1/100 PY; FTC/TDF: 138.8/100 PY 5

Hare. CROI 2019. Abstr 104LB. Slide credit: clinicaloptions.com
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DISCOVER: Bone Safety at Wk 48

= Bone safety substudy conducted in 383 individuals
demonstrated more favorable BMD outcomes with FTC/TAF
vs FTC/TDF

BMD Outcome FTC/TAF FTC/TDF P Value
Spine BMD (n=159) (n =160)

= Mean % change from BL +0.50 -1.12 <.001

= > 3% increase, % 17 9 .052

= > 3% decrease, % 10 27 <.001
Hip BMD (n =158) (n =158)

= Mean % change from BL +0.18 -0.99 <.001

= > 3% increase, % 9 6 5

= > 3% decrease, % 4 18 <.001

Hare. CROI 2019. Abstr 104LB. Slide credit: clinicaloptions.com
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DISCOVER
Infections sexuellement transmissibles a S96

Résultats de laboratoire pour gonocoque/chamydia

20 -
n (taux : n/100 PA)
g
s 15 W\
c Gonocoque
_S 10 (toute localisation) 1053 (47.1) 1059 (45,3)
(&)
'g Rectal 651 (21,6) 662 (20,5)
o 51 Chlamydia
(toute localisation) 1049 (41.9) 1071 (41.6)
0 ' ' ' ' ' ' ' ' Rectale 810 (27,5) 835 (28,2)
0 12 24 36 48 60 72 84 96 -
. Syphilis 365 (10,3) 370 (9,5)
Semaines

* Incidence des gonocoques, chlamydia ou syphilis pendant I'étude
— FITAF = 145,1/100 personne/annee (PA)
— F/TDF : 138,8/100 personne/année
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DISCOVER: Renal Safety Through Wk 48

= Renal safety outcomes more favorable with FTC/TAF vs
FTC/TDF

— Including median changes in ratios of proximal tubular proteins
(retinol-binding protein, B,-microglobulin) to creatinine (data not
shown)

FTC/TAF  FTC/TDF

Renal Outcome P Value

(n=2694) (n=2693)

Median change from baseline in

. +1. -2. <.001
eGFR.;, mL/min 8 > 00
Discontinuation due to renal events, n 2 6 NR
Fanconi syndrome, n 0 1 NR
O]

Hare. CROI 2019. Abstr 104LB. Slide credit: clinicaloptions.com
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Traitement efficace de la lymphogranulomatose
vénérienne (LGV) rectale avec un traitement prolongé

par azithromycine

D'apres Blanco J et al., P1011, actualisé

Le traitement de référence est la doxycycline (doxLGV) a 200 mg/j pour au moins
21 j. Une alternative moins validée serait 'azithromycine (AZIT) 1 g par semaine
pendant 3 semaines (EAzLGV) et c’est I'analyse de ce schéma thérapeutique qui
représente I'objectif principal de ce travail prospectif espagnol.

Réponse au traitement selon le bras d'inclusion

Résultats

Be.journal

p =0,607 p =1,000
97 100

100 ~
90 +
80 -
70
60 -
50 -
40 -
30 +
20 -

Réponse (%)

10 4 ) 41/43

Réponse clinique Eradication microbiologique

mEAzZLGV mDoxLGV
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