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e Human rights, @ supportive laws, @ zero tolerance for violence 1
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Identify key Reach key
populations populations M-ﬂm

Continuous re-engagement with HIV-negative
KPs on regular HIV testing and combination
prevention, including access to condoms,
lubricants, needles,/syringes, and PrEP

Earliest access and adherence to ART for HIV-positive KPs upon HIV diagnosis
and in support of treatment as prevention

Community mobilization and engagement |

FHI 360. HIV Cascade Framework for Key Populations. 2015
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THE TREATMENT TARGET
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diagnosed on treatment virally suppressed

UNAIDS, 2014
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Ending AIDS scenario: new HIV infections (2010-2030)
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2015
2016
2017

75% 79% 85%
74% 384% 89%
79% 87% 90%

Aware of their Virally
HIV status treatment surpressed

Taiwan CDC.
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Local Health Bureau Vending Machines
MSM Drop-in Centers Online Pay-at-pickup Service
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BLOOD HIV TEST - ORALFLUID HIV
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“Time to Hit HIV, Early and Hard”
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e CIPRA HT-001 Trial
— BH2005FHBENB K8
HE —E Bt L\ FTETTAIRCT
— #B3tg16 ANZE

> >

— BraEH (early) :
CD4 200-350/cumm
— R¥E;REHH (standard) :
AIDSEY, = CD4 <200/cumm o
> A 0.80-, P=0.001 by log-rank test
o FBRAE il —— —
— RADREAMEBRIZESEAR Months

No. at Risk

WETREDTS% (6vs.23) - g 8 @
BABRROLEE R Ds0%
(18 vs. 36)

— WP AT RIZEDSMBR

2009 12 BUAS SRRCT

1.00-

0.95-

Standard antiretroviral treatment
0.904

0.85+

Probability of Survival

Severe P et al. N Engl J Med 2010;363:257-65
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e HPTN 052 Trial
— 2005-2010533FEM ~ @3 ~ Z=EIRY
BEEAOh \FT#EITRIRCT

A Linked HIV Transmission

— #81t1763¥serodiscordantBI{# 1= 104 03
U (9862‘% i ) —
== 7] 0.2
CD4 350- 550/cumm g 061 01 _____Delayed
— JERS%EAH (delayed) : £ o oy
AIDSEY, & CD4 <250/cumm E A S S R S R
¢ Eﬁ%ﬁ%ﬂ: 0.29
— IRALAEAMBIER aEHNEF N e
1E F’J‘,— $§ zlﬁ/l\ T 96% (1 VS. 27) i 1 Year2s since R:ndomiz;ion 5

- TIEE'IJ /B8 Knﬂ*ﬁ $§&L?§\ \/ \%HE/JT E::iyat Risk 803 658 208 79 31 24
’b\g}fimﬂtj%t ( Ex%ﬂrﬁgi\ Delayed 382 655 297 80 26 22
%51z ) B9EEZRIE 0 41% (40 vs. 65)

Cohen MS et al. N Engl J Med 2011;365:493-505
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« 2008-2012133F MR A BERH Early (immediately) vs.
ofE| EE R o, \ PT2ETTHIRCT A Primary Outcome  Deferred (CD4 SWHO criteria)
( 2-by-2 factorial, 1:1 All Patients 30-Mo
superiority trial ) 259 __ Deferred ART i
« ARFLU 1205611182 (41% 200 e 7

19 AU ZEE55CD4 >500 )

o IERAEAMEER EEAR
IR B EIFE T S EEHIV
HHEI = TRV EC R PR (K 1 44%

Cumulative Probability of Death
or Severe HIV-Related lliness (%)

— Early ART+IPT 5.7%
15
10
5- ; il q
]

o
1

X
o #EZIFEHA2%, (FEEM A o 6 12 1B 4 30
4+ 3 Months since Randomization
@3@ IJ—__|27% No. at Risk
R Deferred ART 511 473 443 418 400 366
¢ LIQ;I%HTICDZl >500%§§$ Deferred ART+IPT 512 489 473 459 440 419

T HBEHVIERBBER A ARTHPT  Sls Sl @18 4 ds s
HILCRATPRIE 1 44%

Danel C et al. N Engl J Med 2015. 373:808-22.
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Event

2009- 20137\5/\ I—.k35'ﬂﬁll%;\ Immediate vs.

2151@6}} J"L:EF'/L;\L E/JRCT 8 Deferred (CD4 < 350 or AIDS) Deferred intaion
AR 7 46851 fE 25 _— o
B a B A HBUE e R )
AR B B A SE TSl EEAIDS N P
gk JEAIDSHHEE = im BY EE R iRl 1 ey
/357% (0.6 vs. 1.38 per 100 ‘
patient-years) o & | 18 u 0 % @ & M o
EREEEETN20154F5 et

gﬁgq: N T e me o um b oo

}/_‘LT\ EE E Fﬂ% t[A Tﬁ § ié §; \ 0.2 0.6 0.8 0.9 1.2 15 20 25 31 37

0.5 1.2 1.8 2.4 33 4.1 4.6 5.3 5.9 7.4

Patients (%)

Immediate initiation

Lundgren JD et al. N Engl J Med 2015. 373:795-807.
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Types of Serious AIDS Events
0.2 vs. 0.72 /100 PY

Imm. Def.
AIDS Events ART ART (HR 0-28, CI: 0.15'0-5)
TB, pulm or extrapulm.* 6 20 "
8
Lymphoma, HL or NHL 3 10 é 6
Kaposi's sarcoma 1 11 3 4 s
PCP 1 5 £ 27 e
O gfmmm=mm——— "
Herpes zoster, diss. 0 3 o 12 24 38 48 €0
o‘hera—a— 3 1 Maonths
Any Serious AIDS 14 50

*: Participants from Africa: 16/26 (62%) of TB cases
** Cervical carcinoma, extra-pulm. cryptococcosis, CMV, recurrent bacterial ngzumonia

Causes of Death

Cause Imm. Def.
0.17 vs. 0.30 /100 PY
ART ART
Accident/violence/suicide 4 [ (HR 0'581 Cl:0.28-1.17 )
AIDS, active disease 1 4 '512
Cardiovascular disease 3 1 ; 5
Non-AIDS cancer -HBV/HCV 1 1 ; 4
Substance abuse 0 2 § = e
= @ @O0
Other* 0 4 il 12 24 36 48 60
Months
Unknown 3 3

Total 12 21

*Chronic viral hepatitis, renal failure, infection, diabetes mellitus

282 7 START

Types of Serious Non-AIDS Events
0.42 vs. 0.67 /100 PY

Non-AlIDS Event Imm. Def.
(HR 0.61, CI: 0.38-0.97)
ART ART

o 10
Cancer, non-AlDS* 9 18 g 5

i
Cardiovascular disease™ 12 14 E B
Liver or renal disease 1 2 &

E
Death, other 7 13 3
Any Serious Non- 20 47

AIDS

Participants from Australia, Europe, Israel and USA:
22/27 (81%) of cancer cases
19/26 (73%) of CVD cases
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Lundgren JD et al. N Engl J Med 2015. 373:795-807.
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Projected impact of highly active antiretroviral therapy on expected survival of a 20-year-olc
person living with HIV in a high-income country

Era before highly active Era of highly active antiretroviral therapy
antiretroviral therapy (triple therapy)
(mono- and dual therapy)

+80

+70

+6&0

+50

+40

+30

Potential survival gains (years)

+20

+51

years

Source: Adapted from Lohse et al, 2007; Hoog et al, 2008, May et al, 2011 & Hogg et al, 2013.

UNAIDS, The Gap Report, 2014.
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WHAT DO YOUR TEST RESULTS MEAN?

Fewer than
50/mL

Virally
suppressed

Your
viral load is
undetectable

Higher than
1000/ mL

HIV is
reproducing

Further
investigation
is needed




yaEBlERs: 2016

* PARTNER Study
— 2010-20147 S AR EITRI R FE MBS MR R R o 4T
— BEF1166X MFHEMFRUNEIEHN: ( 3401 EBM1T
A& - AT EMRHERE )
— BB EEBE S <200 copies/mlL
- XA EH EEEEETREIRENMITS
¢ Eﬂ%ﬁ%ggé
— (L ETE BRI 25 A 4826,000 E N 22 E36,000 X 2B RS
- }{Eﬁnﬁ%%ﬁ%l‘%ﬁ% ABRB RN — U E R
B 23

— BT H EEM T AENHEEF EEINEEENZ
20187 (PARTNER2)

Rodger Al et al. JAMA, 2016;316(2):1-11.



e Opposite Attract Study

LATEST FINDINGS @
3044 17,000 %

+|- GAY COUPLES  ACTS OF CONDOMLESS SEX

[
[
Source: Kirby Institute, Opposites Attract 2017
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R EEKEITRY BT IE M B 2= M A 35

1] b/\ﬁ343¥j FIEﬁ r&ffﬁ_%%ﬂﬂ
B T R I ERE kit

- fhETEMEAR ( 591 CYFU ) &5

2816,889NFEENLRT ° HIVELZRZE
1% 5 E 1T 95%E Mt BA RS &l = Rl

AZIH -
HAURHERE - BRAE

AR R

Bavinton BR, et al. Lancet HIV. 2018;5:e438-e447.



PARTNER-2 Study

— 2014-20185X FHBR#E 1T RIS X

yaEBlERs: 2018

éﬁ

ZHLATIE R f%’féEEF

—- BEA7SBHEEHTAENMEHEHEINEE
( #8+£1596 CYFU )

— BB EEBE S <200 copies/mlL

- RuEHEEERETMRERENETS

- AR M= A% PEP 5 Z PrEP

:I:|::|

Eit %ﬁulﬂ 7

— fHETE Kt HARE 5%

N

A 81%3H77, 000 B ERL R

HAE17URHERGE - BR2FE0—USHEIEF(E

F’Z:n:

Rodger A, et al. AIDS 2018. Abstract WEAX0104LB.



PARTNER2: HIV Transmission

* No linked transmissions documented in ~ 77,000 condomless sex acts when
HIV-positive MSM partner suppressed to HIV-1 RNA < 200 copies/mL

Sexual Behavior Reported by Linked Upper 95% Condomless
HIV-Negative Partner Transmissions, n CI* Sex Acts, n

Any sex 0 0.23" 76991 1596
Anal sex 0 0.24 70743 1546
Insertive anal sex 0 0.27 52572 1345
R.eceptl\{e anal sex without 0 0.43 23153 367
ejaculation

R.eceptl\_/e anal sex with 0 0.57 50770 652
ejaculation

Any sex with an STI 0 2.74 6301 135

*For rate of within-couple HIV transmission per 100 CYFU. "Compared with 0.84 for MSM and 0.46 for heterosexuals in
PARTNER1.

Rodger A, et al. AIDS 2018. Abstract WEAX0104LB.
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Undetectable = Untransmittable
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ART eligibility: 5 potential policy scenarios

Estimated millions of people eligible for ART (2014)

a ©

CD4 < 200

Recommended

since 2003
J

S '

CD4 <350

Recommended
since 2010

_/

C®
CD4 < 350
+ TasP

Incremental

approach 2012

/

30 m.

+ indications for
ART at any CD4

36.9 m.

Treat ALL

72XY World Health

90 /90/90 Vancouver - Saturday 18 July 2015

=7 Organization



Improved Clinical Outcomes With
Rapid ART Initiation

e Systematic review of ART initiation within 14 days of diagnosis across 4
randomized clinical trials

— Compared with standard care, same-day ART increased likelihood of
ART initiation in first 90 days, patient retention and viral suppression

at 12 mos
Characteristic RR (95% ClI)
ART start within 90 days > 1.35(1.13-1.62)
Retained in care at 12 mos <> 1.11 (0.99-1.26)
Viral suppression at 12 mos < 1.17 (1.07-1.27)
LTFU at 12 mos — 0.66 (0.42-1.04)
Died by 12 mos i —= 0.53 (0.28-1.00)
2 1 2 3

P [

Standard Care SameVDay ART

Ford N, et al. AIDS. 2018;32:17-23.



Maturation
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Protease
mhubrmrs

*—m»--i

Release

|inhihimr5!

. §:§
= =7, Bii R | D4 s st
CCRS S BRFALTE [0~ pssombig\___ Transato
Uncoating e oo LY AV
@RIMS® — 2 B iz e £ i H ol 71 "o VAV
1 VAV SR VA 4
VAVAVAVAVAVAVAVAVARREE |t 3 =1 353 | odit-E B
D -1 @OBECID — | Reverse _[NRTE | e T e RNA export
transcription NNRTIs | e Mucleus
O -1 Erm — i A BB N
F’IC / Integrase Transcription W\\;}; \
/ linhi htmrs_ /" DA \
\ RV LAY VAV VAN
) . . R Integratmn 5 LTR 3 LTR .
NRTI: nucleoside/nucleotide reverse transcriptase inhipitor ‘I'u

NNRTI: non-nucleoside reverse transcriptase inhibitor

InSTI: integrase strand transfer inhibitor
Barre-Sinoussi F et al. Nat Rev Microbiol. 2013: 11:877
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‘ zDV, 194 ddi, 1991 3TC, 1995 ABC, 1999] FTC, 2003 ‘
ABC/3TC,
‘ ddc, 1992 ‘ | TDF, 200 / TAF/FTC,

2004 2016
ZD1V9/§7T‘ ABC/ZDV/3TC
d4T, 1994
| dar 1094 | 2000 | TDF/FTC, DTG/3TC,

2004 ;
sQV, 1995 ‘ DRV/cobi, 2019
2015

RTV, 1996 o orv, 2006 ‘
m ATV/cobi, DRV/cobi/TAF/
. IDV, 1996 TPV, 2005 2015 \ FTC, 2018
= Iy m-'_ ‘W | oor, 2018 |

7 SICEEE Rpy/TDF/|  RPV/TAF/FT DOR/TDF/3TC
: EFV/TDF/FTC 2011 2016 2018

NNRTI EFV, 1998 2006 DTG/RPV,
L m_
2014 BIC/TAF/FTC,

! EVG/ —
FTC, 201°
. . = ‘ ENF, 2003 H | 1BA, 2018 ‘

Entry / Fusion Inhibitors

NRTI
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(NRTI Backbone)

ABC/3TC (Kivexa) Fe#i%

/\

\

TDF/FTC (Truvada) &Y%z
TAF/FTC (Descovy)

ZDV/3TC (Combivir) &%

/

i IR BE R B EREBHNHI T (NNRTI) |

/:tu.-:& >< oy E
& HE - BiG

SERBEHFIE (P1)
RAE ~ WIBZ -~ ERM/EED

R A BBHNEIE (InSTI)
HF I ~ K& E




ol 4 8 g pm
1z e B8 e B iR e HO &I (NRTI)
Zidovudine Retrovir | 100 mg 3# BID Bm - Elﬂ]lffﬁﬁiﬁ .
- e === \% . I \E :
(AZT/ZDV) T EE . E?@i% LB 381
Lamivudine 3TC &K% 150 mg 2# QD @f&'\*‘é\é‘%ﬁ@uﬂ 'E
(3TC) Epivir or 1# BID Fs I LURRBLINT S
AZT + 3TC Combivir
2 3=§7
Duovir, Zovilam
(300/150)
Abacavir Ziagen 300 mg 2# QD BE S FE (C]BER M) -
(ABC) 1] or 1# BID i;‘f = @%”[E%f%
Abamat (HLA B*5701) * ZLEE1S
s

ABC + 3TC

Kivexa
(600/300)

5 A itk
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1% E B8 2 88 %

Q0

IR (NRTI)

Tenofovir disoproxil
fumarate

(TDF)

TDF + emtricitabine

(FTC)

Tefnofovir
alafenamide

(TAF)

Viread
HNZE

Truvada
(300/200)
FEESR

Genvoya (as STR)
EVG/c/FTC/TAF
(150/150/200/10)
EERER

300 mg 1# QD

1# QD with meal

CEPERN N I I
BINEERIE - BB
KX - BEREOLUAEBE
FF%

o PFREEEIRD
ML ZE (pre-exposure
prophylaxis, PrEP) K78
BAHIVEC

PR IEE  E
B o] LUAEBRL T %

Didanosine Videx BW >60 Kg: H%Hﬁ%é\* ﬂ%%ﬁ@f .
mgy 400 mg 1# QD H%%fﬁ@ - fEE -~ FL
(ddl) e BW <60 Kg: Rt R DS
h 250 mg 1# QD
Stavudine Zerit BW >60 Kg: IEBABALKE - FLEE
(d4T) 55 R4 40 mg 1# BID MRS 55 (O] BERY
' @D 5w <60Kg: ) - BB S

30 mg 1# BID




TDF v2.0: Tenofovir Alafenamide (TAF)

GI TRACT
s \,pff o HIV
IR i TFV S TARGET CELL
enofovir 4
Tn;upf LJ“"‘ '.‘fp\] jij TDF
fl_!mar._jt-: J» i »J 300 mg >
(TDF) TER ! Ty2=0.4min
Tenofavi G 'i']'l\j:: Toa =90 min’ TFVq 0‘
ala?n.ra-lr;lalr-"r:iln;e :wfq TAF i
(TAF) @ 25 mg = .
' TFV*

+ 91% lower plasma TFV levels minimize renal and bone effects while maintaining
high potency for suppressing HIV
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FHPHIE] (NNRTI)

Nevirapine Viramune IR Lead-in (2 week): % (FRtafEFH2-388
(NVP) Viramune XR 200 mg IR 1# QD M) ~ BT IIREST - 5%
o s % fﬁﬁ?x (HFERSRA
. s Full dose: £ AEATSEEcDs
. Nevimat, Virapine 200 mg IR 1# BID or >400/cumm 2
Efavirenz Stocrit 600 mg 1# HS EZ ~ HIEBEER -
B (A A RETN (B8R
(EFV) FE ZT[EE'@% ffﬁ@'jf (f
= /.
Efamat, Efanzy, EHARLED - 448 -
R Immupnyn, Efavir iR - RN —
L L ?*D 5@%; 1%@
Rilpivirine Edurant 25 mg 1# QD K% ~ HIEBEER -
s A
(RPV) = s ( AEERRVL

>100000 copies/ml, G
H%'Ecm <200f9%%
£/ MEYILAELO
PUENERS o H= .

¥ 50 AN I BE T I A -
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T B8 2 82 Bk R HN B (NNRTI)

Etravirine
(ETR)

Intelence
B4

100 mg 2# BID

K2~ B AE
(BREEERRER
SOBETNEMRA )
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Q0

HNEIE] (P1)

Lopinavir/r
(LPV/r)

Kaletra (200/50)
BRFUE

2# BID

or4# QD in
treatment-naive
patients

BT S B eI
B -

BIfER - 15 B -
BEE - I - A -
FFINAER S - miE L
# - AR EF - B
B5 ) TR (R B

Atazanavir Reyataz 150 150 mg 2# QD A E YL A o] LGN
(ATV) Reyataz 200 + ritonavir boost %Eﬁgi . A
S @ e 100 mg 1# QD BI(ER : IEATE LT
: [MmiE EFH -~ BElE D%
& ) or 200 mg 2# QD WEERR ~ BEAO
Ritonavir Norvir BS$8100 mg FEMI FME Y AT PN

(RTV) s (&5 A rEESEER | ERUBE
#EEEMPIFA - gER BB AE -

"i--._r ; --j".-” l

PUgMEMPIM D=
E

R B - OBK
PO A 28 i ~ (Mg _E7r
MmAsks EFt ~ BeRR D
T IR EF




Q0

SR EsHIHEIR (P1)

Darunavir (DRV) Prezista 400 400 mg 2# QD AMEWIL AT PIE N
: ; B T FH SR .
Darunavir/cobicistat | Prezista 600 + ritonavir boost g%ﬁjﬂg;mwwx
- 100 mg 1# QD / SHIRHEEE -
(DRV/c) i SI/EE - FFSH - I
. 800/150 mg 1# QD | EIFH @ IS
Prezcobix (800/150) | : . Bl EF - B8R - &2
in treatment-naive albaie N
- itz 32 2~ &A8sulfall 7 -
- _ EIE pts
_ 600 mg 1# BID
w + ritonavir boost 100
mg 1# BID in
treatment-
experienced pt
Tipranavir (TPV) Aptivus 250 mg 2# BID MEYI AT DI
\ Saz . . El% ZA_—( ° B
BIR% + ritonavir boost LRI HE - BIFD

100 mg 2# BID in
treatment-
experienced pt

FF3% -~ =18 - 5
INEEEE B FEAE M -
% ~ &Bsulfab 7 -
P ESNEEMINEE
2R AZR -
(BEEEARSH
BB EETMEMRA)
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The Principle Behind Boosting ‘!

N
n
nx* » N
R q CYP 3A4
L™
g L4
. * e

.

Concentration

Time

http://www.natap.org/2006/EASL/EASL_01.htm
http://www.aegis.com/pubs/amfar/2004/AM040401.html



Cobicistat: A New Boosting Agent

Small molecule with no HIV activity
— No concern of drug resistance in pts with suboptimal virologic response

Similar T from BL in fasting TC and TGs compared with RTV when boosting
same agent!]

Inhibitor of CYP3A4; many drug—drug interactions!23]

Modest, rapid increase in serum Cr due to inhibition of tubular secretion!3!
— Not associated with any change in actual GFR
— Other drugs (including ARVs) have similar effect: DTG, RPV, RTV4>]

Availability of cobicistat has allowed for development of new
coformulated agents and regimens

— EVG/c/FTC/TDF (Stribild), EVG/c/FTC/TAF (Genvoya)
— ATV/c (), DRV/c (Precobix), DRV/c/FTC/TAF

1. Gallant JE, et al. J Infect Dis. 2013;208:32-39. 2. DHHS Guidelines February 2013.
3. TDF/FTC/EVG/COBI [package insert]. 4. RPV [package insert]. 5. DTG [package insert].



Potential Drug-drug Interactions With
Cobicistat and Ritonavir

e Both inhibit CYP3A and P-gp; RTV also an inducer of CYP1A2, CYP2B6,
CYP2CS8, CYP2C9, CYP2C19, or UGT1A1

e There is no interaction between COBI and methadone

Agents That Have Interactions With RTV and/or COBI

= Analgesics = Contraceptives

= Antiarrhythmics = Digoxin

= Anticancer agents =  Glucocorticoids

= Anticoagulants = Methamphetamine
= Anticonvulsants = PDES inhibitors

= Antidepressants = Rifabutin

= Beta-blockers = Sedatives/hypnotics
= Clarithromycin = Statins

Marzolini C, et al. J Antimicrob Chemother. 2016;71:1755-1758.
COBI [package insert]. RTV [package insert].



Decreased Tubular Secretion of Creatinine
via Inhibition of MATE-1

Blood —
(basolateral)

Ritonavir

Tenofovir — OAT1 =i

Creatinine

Dolutegravir
Rilpivirine

Renal tubular cell

SQV. ATV
LPV, TFV (7)
DTG, aTC TEV
ddl, TFV
TFV MVP
3TC aTc

LItine

(apical)
B— Hitonawir

| Cobicistat

= P-gp1 j=—

ru"IFIIF"-1 \{
=

MRBPZ  jmp
-
MRP4  jmp

|
MRP7 )—»

Efavirenz

Ritonavir
Efavirenz

Ritonavir

i
—(MATE1 »»

Ritonavir
Cobicistat

Yombi et al. AIDS. 2014;28:621-632.
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Central
abdominal
fat

Limb fat

Lipodystrophy

Lipoatrophy Ag/)Z#E (d4T/zDV)
wasting of face, limb, buttock

> Lipohypertrophy AEHFIZ4E (boosted PI?)
fat accumulation in abdomen, breast, and
posterior neck

Grinspoon S et al. N Engl J Med 2005;352:48-62
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Genvoya (as STR)

EVG/c/FTC/TAF
(150/150/200/10)

HEIXEE
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7N

400 mg 1# BID

1# QD with meal
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InSTl-experienced:

50 mg 1# BID
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CCR55 23 PHER | (CCR5 Antagonist)

Maraviroc
(MVC)

Celsentri
(150, 300)
k=37

1REET = (BI3E NVP,

RAL, TPV/r):
300 mg 1# BID

Strong CYP3A4
inhibitors +/-
CYP3A4 inducers (all
Pls except TPV/r):
150 mg 1# BID

Strong CYP3A4
inducers (EFV, ETR,
RIF w/o Pls) :

300 mg 2# BID

=0 ~ 58 ~ fEE -
Ba » 2EMEME -
MEMEBRNRIE -

ZERINRSTETT
R5/X4 tropism test
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TDF/FTC/EFV Ea 22l
” TDF/FTC/RPV FE & 3
ZDV/3TC KR ABC/3TC/DTG =B %
+ RAL or DTG TAF/FTC/EVG/c KR
+ NVP or EFV or RPV

+ LPV/r or ATV/r or ATV (400) or

DRV/r

ZDV/3TC EBi%
+ RAL or DTG

% + NVP or EFV or RPV
I?uF\ng; ﬁi’g’% + LPV/r or ATV/r or ATV (400)
+ DRV/r or DRV/c
TDF/FTC #¥32 2% or TDF/3TC
+ NVP
ABC/3TC 5z #t %
+ EFV

ABC/3TC T2 4tk
+ NVP or EFV




ZEERYIANIEZT AEENESRAEAS
WRTibased | prbased | nstibwed

WHO / Jul 2018

(second-line only) TDF/3TC/DTG

DHHS (US) / Oct 2018 (Partially) NRTI-sparing: DRV/r + 3TC or DRV/r + RAL or DTG + 3TC

TAF/FTC/BIC

IOFAGIE T OGO rogrcor e onveoronye  ARIICIOT

TDF/FTC or TAF/FTC + ATV/c or ATV/r or ¥

TDF/FTC/RPV or TAF/FTC/RPV ABC/3TC + DRV/c or DRV/ TAF/FTC/EVG/c or TDF/FTC/EVG/c

TDF/3TC/DOR or TAF/FTC + DOR cor r TDF/FTC or TAF/FTC + RAL
ABC/3TC + RAL

IAS-USA (US) / Jul 2018
TAF/FTC/BIC

TDF/FTC/EFV TDF/FTC or TAF/FTC + DRV/c or DRV/ ?Elf//r%rTcC/%TT%
or + C or r <4

TDF/FTC/RPV or TAF/FTC/RPV TAF/FTC/EVG/c or TDF/FTC/EVG/c

TDF/FTC + RAL or TAF/FTC + RAL
EACS (EU) / Oct 2017 NRTI-sparing: DRV/r or DRV/c + RAL

ABC/3TC/DTG
TDF/FTC/RPV or TAF/FTC/RPV %Eﬁ% o IQE/:TTCC: Eﬁ,‘%ro‘:rﬁsyr/ ¢ TDF/FTCor TAF/FTC + DTG
ABC/3TC + EFV TDF/FTC/EVG/c or TAF/FTC/EVG/c
TDF/FTC/EFV ABC/3TC + ATV/c or ATV/r TDF/FTC or TAF/FTC + RAL

ABC/3TC + DRV/c or DRV/r

ABC/3TC + RAL



Advantages of STR
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2018

Delstrigo

2018 (TDF/3TC/DOR)
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2017 (TAF/FTC/BIC)
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(TAF/FTC/DRV/Cobi)

2010
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—K (TAF/FTC/RPV)

Genvoya IEXEE
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Triumeq =& 3=
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——
s
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(DTG/3TC)

2011
Complera BEE 3 (T
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(TDF/FTC/EFV)




TDF/FTC/EFV

(—

Atripla 5522
(300/200/600)

1# QN

BRfE BB BT BIIEER
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EE - PRSI (58
g B - F5 - AR NAE
b 48 KBS
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(300/200/25)

1# QD with meal

R 'O BIIEER
B BBRK - AEEVL
>100,000 copies/ml - TLEZ
CD4 <200M¥E & - FEBYL
FA ~ %% 5 A0l BE ) I A

ABC/3TC/DTG
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1# QD
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SEEEAIE 14 CD4 >400 ~ Xt
CD4>250




IEFE W SE AT IR B 24

Monoclocal Ab

(Ibalizumab, PRO 140, UB-421 ) Capsid Maturation
Inhibitor T
(GS-CA1) S Protease |
Combinectin g:; linhibitors |
inhibitor
(BMS 986197) Maturation
p——(Tetherin ) I=--~® el
Release - inhibitor
= == (BMS 955176)
Entry | ?
inhibitors | : ;f
—
Attachment Assembly Translation
inhibitor Uncoating éjnﬂgm
(BMS 663028, e NRTTI/TDRTI SO
fostemsavir v
) DPININININININS (MK 8591)
®~-u-i-§mﬁ€c3@ —| Reverse NRTIs | = = — =~ RNA export
@_" | GAMADT) —— transcription MNNRTIs | / MNucleus \

ntegrase Transcription W\\;}; \
P”: linhi h:mrs S
\E‘ / AVAV VAV \

I t t P
InSTI L Egr“ ion NN SR 3'LR I
(Cabotegravir) l

Barre-Sinoussi F et al. Nat Rev Microbiol. 2013: 11:877
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15t Agent 2"d Agent
Lower Genetic Barrier Higher Genetic Barrier

109 x >y L | [ 103
10° 10° 10°
NNRTI (EFV) Boosted PI (LPV/r)
Single NRTI (3TC) Boosted PI (LPV/r, ATV/r, DRV/r)
InSTI (RAL) Boosted Pl (DRV/r)
NNRTI (RPV) InSTI (DTG)

Single NRTI (3TC) InSTI (DTG)



SWORD 1 & 2: Switch From Suppressive
ART to DTG + RPV Dual Therapy

e Randomized, open-label, multicenter phase lll trials

Wk 48
Primary Endpoint

l Wk 52

Pts continued or

; NO switched to DTG + RPV
previous virologic failure through Wk 148
or current HBV infection Baseline ART
(N = 1024) (n=511)

*Comprising an INSTI, NNRTI, or PI plus 2 NRTIs.

e 70% to 73% of pts receiving TDF at baseline

Llibre JM, et al. CROI 2017. Abstract 44LB.



SWORD 1 & 2: 484

1004 95 95
® DTG + RPV (n = 513)
Baseline ART (n =511)
80-
60- .
Treatment difference:
20- -0.2% (95% Cl: -3.0%
to 2.5%)
20-
<1 1 > 4
O-

HIV-1 RNA Virologic No Data
<50 c/mL Nonresponse

Wk 48

1 pt with confirmed criteria for
virologic withdrawal at Wk 36 in
DTG + RPV arm had K101K/E

Documented nonadherence at
VF

Resuppressed with continued
DTG + RPV

No INSTI resistance

Llibre JM, et al. CROI 2017. Abstract 44LB. Slide credit: Clinical Care Options



SWORD 1 & 2: 1008t 3T 4%

* Parallel, randomized, open-label, multicenter phase Ill noninferiority studies!:2!

Virologic Response With

Early Switch Phase Late Switch Phase
DTG + RPV by FDA Snapshot
Primary Endpoint Current Analysis (HIV-1 RNA < 50 copies/mL
Wk 48 Wk 52 Wk 100 Wk 148 at Wk 100)

\

or current HBV infection (n= )

(N =1024) DTG dosed 50 mg PO QD; RPV dosed 25 mg PO QD.
*70% to 73% of patients receiving TDF at baseline.

89%

 Primary endpoint: HIV-1 RNA < 50 copies/mL maintained in 95% of patients in
each arm at Wk 48; adjusted treatment difference: -0.2% (95% Cl: -3.0 to 2.5)12!

e 10/990 (1%) confirmed virologic withdrawals through Wk 100 (Treatment-
emergent NNRTI resistance mutations documented in 3/10, all from early switch

arm)

1. Aboud M, et al. AIDS 2018. Abstract THPEBO47. 2. Llibre JM, et al. Lancet. 2018;391:839-849.



SWORD 1 & 2: 100} A 3T 45 5R

P Value for Change
From BL in Mean
Serum Concentration Wk 48 Wk 100

Early Switch

Osteocalcin <.001 <.001 <.001
Bone-specific alkaline < 001 < 001 < 001
phosphatase

Procc_)llagen 1 N- _ < 001 i 05
terminal propeptide

Type 1 collagen-C <.001 <.001 05

telopeptide

All bone turnover markers
significantly lower at Wk 100 vs BL
except procollagen 1 N-terminal
propeptide in early switch arm

No changes in lipid levels (total
cholesterol, LDL-C, HDL-C,
triglycerides, total cholesterol:HDL-C
ratio) or atherogenesis and
inflammation biomarkers at Wk 100
vs BL in either group

Early switch group maintained
improvements in markers of renal
tubular function (urine retinol-
binding protein/creatinine ratio and
urine B,-microglobulin/creatinine
ratio) observed from BL to Wk 48
through Wk 100

Aboud M, et al. AIDS 2018. Abstract THPEBO47.
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Water for Injection Solvent

TMC278 300mg/mL

Component Function | ...
TMC278 (d50 ~200 nm) Active rl pr'rlne
Glucose Tonicity agent
Surfactant System Wetting/Stabilizer
R H. Miller, et al. Ewropean Journal of Pharmaceutics Water for Injection Salvent
and Blopharmaceutics 78 (2011) 1-9
Mean GSK744 plasma concentration-time profiles Mean RPV plasma concentration-time profiles
5 L3 BOGmg IM LD, 200mg SC glw x 3 160
——@——  800mg IM LD, 200mg M gdw x 3
—@—— B800mg M LD @ I gaw x 3
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o L 40
20 4 e RPY 1200ma IM/A00mg IM { +GSK1265744 200ma IM)
GSK744 Smglday po Ctau = 0.6 ug/mL < f —@——  RPY 1200mg IME00mg IM { +GSK1285744 400mg IM)
t - . § . . —_—— RPY Mean C0 observed in Phase Ill Studies of 25mg QD{ 80ng/mL}
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... L Time (weeks) r T T T T T T T
=9 28 day injection 0 2 4 6 8 10 12 14 16
t = q 84 day injection ' =q 28 day injection Time (Weeks)

Spreen W et al. IAS 2013, Abstract WEAB0103.



FLAIR: Long-Acting CAB + RPV Maintenance
After DTG/ABC/3TC Induction

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

< Maintenance Phase >
n
Phase Current Analysis

Day 0 Wk 45 Wk 48 Wk 96
Wk 20
ART-naive patients with
HIV-1RNA > 1
NA 2 1000 DTG/ABC/3TC

copies/mL, — PO QD*
HBsAg negative, Continue DTG/ABC/3TC PO QD*
no NNRTI RAMs*

(N = 629) (n=283)

*K103N permitted. TPatients 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. $Loading 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

Orkin et al. CROI 2019. Abstr 140LB. NCT02938520.



FLAIR: Efficacy at Wk 48 in ITT-E Population

Patients (%)

Adjusted Treatment Difference (95% Cl)*

100 ~ 93.6 93.3 04 margin i Primary Endpoi.nt
e i ! (HIV-1RNA 250 copl_es/n?nL)
B LA CAB + LA RPV -2.8 2.1 : LA CAB + LA RPV noninferior
80 - i to DTG/ABC/3TC
(n = 283) | | | | | | | | | | | | | | i | | 1
10 8 6 -4 2 0 2 4 6 8 10
60 7 DTG/ABC/3TC Difference (%)
(n=283)
40 -
20 -
2.1 25 42 4.2 LA CAB + LA RPV
—._ - T - - T - 1
Virologic Virologic No I 04 Key Secondary Endpoint
Nonresponse Success Virologic 10%NI I ’ ] 1 (HIV-1RNA < 50 copies/mL)
(250 c/mL) (<50 c/mL) Data margin i -3.7 4.5 LA CAB + LA RPV noninferior
B i to DTG/ABC/3TC

-0 -8 -6 -4 -2 0o 2 4 6 8 10

*Adjusted for sex, BLHIV-1  pifference (%)
RNA (< vs = 100,000 ¢/mL).

Orkin et al. CROI 2019. Abstr 140LB. NCT02938520.
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FLAIR: Safety

LA CAB +
AEs, n (%) LA RPV
(n = 283)

LA CAB +
Injection-Site Reactions LA RPV

DTG/ABC/3TC

(n = 283) a3

Injections given, n 7704

Drug-related AEs in > 3% of patients

= Any event (per

*
patient) 71{2(253; 22 8? Median duration of ISRs, days 3
[ peadache Patientswith ISR leadingtod/e,n (%) 2(<10)
e Pyrexia 1515 0

Drugrelated serious ABs [ 1(1F 0 T« 99% of ISRs were grade 1/2, 88%

AEs leading to d/c 9(3) 4(1) resolved within 7 days
*94% (74/79) were grade 1/2. TRight knee monoarthritis.

Orkin et al. CROI 2019. Abstr 140LB. NCT02938520.



ATLAS: Switch to LA CAB + RPV vs Continued
3-Drug ART in Virologically Suppressed Adults

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

Primary Endpoint
Wk 48

Adults on stable ART*
(either with - A - _ Comparator i
regimen) with HIV-1 RNA / eligible to receive
—> LACAB+LARPV

< 50 copies/mL for = 6 mos

with no previous VF Continue Baseline ART* in extension
(N=616) (n=308) phase after Wk
52

*Permitted baseline regimens: 2 NRTIs + INSTI (except DTG/ABC/3TC), NNRTI, or boosted Pl (or unboosted ATV).
fLoading 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)
e 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

Swindells et al. CROI 2019. Abstr 139. NCT02951052.



ATLAS: Efficacy at Wk 48 in ITT-E Population

Adjusted Treatment Difference (95% Cl)*

Virologic Outcomes (FDA Snapshot)

100 1 92.5 9°->
LA CAB + LA RPV
B LA CAB + LARPV 6o 1!
80 - — o NIy
= (n=308) 06 margmi Primary Endpoint
= Continued BL ART —_— — I (HIV-1RNA 2 50 copies/mL)
42 60 * - 308 -1.2 2.5 I LACAB + LA RPV noninferior to
K] (n= ) ! continued BL ART
4('_5 40 + I T T T T T T : T 1
o 10 8 6 -4 -2 0 2 4 6 8 10
Difference (%)
20 1
1.6 1.0 >-8 36
: — . LA CAB + LA RPV
Virologic Virologic No Virologic
Nonresponse Success Data ! Key Secondary Endpoint
(250 c/mL) (<50c/mL) . -3£ ] (HIV-1 RNA < 50 copies/mL)
-10% NI i —6:7 — 0.7 LA CAB + LA RPV noninferior to
margin i ' ’ continued BL ART
10 8 6 4 2 0 2 4 6 8 10
*Adjusted for sex Difference (%)

and BL third agent
class.

Swindells et al. CROI 2019. Abstr 139. NCT02951052.
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ATLAS: Safety

LA CAB + Continued
AEs, n (%) LA RPV BL ART
(n =308) (n =308)

Drug-related AEs in = 3% of patients

= Any event (per patient) 88 (29)* 8(3)
e Fatigue 11 (4) 0
e Pyrexia 11 (4) 0
e Headache 11 (4) 0
¢ Nausea 11 (4) 0

*95% (84/88) were grade 1/2.

LA CAB +
Injection-Site Reactions LA RPV

(n = 308)

Injections given, n 6978

Median duration of ISRs, days 3

99% of ISRs were grade 1/2, 88% resolved
within 7 days

Swindells et al. CROI 2019. Abstr 139. NCT02951052.



HIV trimer target Antibody Research highlights

| | Well-tolerated and enhanced anti-HIV antibody-based responses in
| | @ Phase | dose- escalation study in people living with HIV and HIV-

| IBNCILT 1 negative individuals. Further early-phase tials for prevention ongoing
| | and planned in combination with other antibodies.
I : Two large-scale proof-of-concepl trials are testing VRCOL infusions in
| 1 HIV-negative cisgender men and transgender men and women who
| | have sex with men (North and South America) and HIV-negative
| VRCOL | women (sub-Saharan Africa). Two Phase | studies of VRO1 and
o4 i i VRCOILS, delivered wia intravenous infusions (IV) and subcutaneous
hinding site | (SC) routes, are ongoing and planned in the US with HIV-negative
1 participants. One ongoing Phase | single-dose study is evalualing
| ' VRCOILS as treatment in participants living with HIV.
q !"‘ W e . N e 5 . ;
VRCO7-523 | administered via IV and/or SC in people living with HIV (US) and HIV-
| negative individuals (South Africa).
. . |dentified in early studies as exceptionally broad and potent, capable
Anti-CD4 Anti-HIV mAb _ N6 | of neutraizing 98% of strains. Curtentyincell-lne development for
HIV Reg;:'nz of eglltﬂlm Pl | i I clinical trials.
roadly- ! i I
r r mA noutralizing 2ol membrane
€ce pto b antibodies - proximal external 10¢8 Planned for clinical trials.
, VRCO1 region (MPER) |
IBNCI1T # i
10-1074 . N Ll BANCIS | Mol yet planned for linical trials.
URB-421 PGT121 proximal external ?nr:;fg:;
region (MPER} ! | Planned Phase | study will test CAP256-VRC26.25L5, delivered via
CAP256-VRC26 | SCor IV routes, in people living with HIV and HV-negative individuals
CD4 binding V3-glycan (South Africa).
. it
Ibalizumaly =2 ViNZ-glyean | | Identified in animal studies as exceptionally broad and potent with
ibuvirtid | PGDMI1400 | cross—clade neutralization coverage of 83% at low doses. In cell-ling
albuvirtide VinNz-glycan development fo clinical trials.
3 enfuvirtide
. PGO Ongoing Phase | trial establishing safety and optimal doses of AAV
q Maost of tﬂday's licensed effective ! vector sem—hansier BDDﬂ?adl m HI:V—negaiwe adult males (LIII]
ines teach the body how t .
:::ie'"::ﬁ::;ies t;at d‘;fe':: : Ongoing Phase | study, delivering antibady via IV routes in HIV-negative
| individuals (US).
against infection. These potent
immune TEsponoes could be a ‘fei‘ | Phase I open-label tral evaluating safety and antiretroviral effects in
Wirtszelle to HIV vaceine-induced protection. both people living with HIV and HV-negative individuals demonstrated

Scientists in this complex field

Ant|‘CC R5 mAb continue to make strides.

| safety and suppressed viremia in most participants living with HIV.

| Phasel study testing antibody combination as prophylaxis in

IO | HVenegatveindividuals as conclded recrutment and ial data
: | collection is undenway (US).

Combinations | '
| CAP256-VRC26 |

+PRTIZ1 | Phase Il studies planned in HIV-negative individuals, contingent upon
| | safely profile and immune response data in Phase | clinical Irials of

i “”’f{;ggg;“ﬁ | individual antibadies (South Africa).

Lewis S, et al. CROI 2017. Abstract 449LB. Lalezari J, et al. CROI 2017. Abstract 437.
Wang C-Y, et al. CROI 2017. Abstract 450LB.
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Effect of Anti-CD4 Antibody UB-421 on HIV-1 Rebound after Treatment
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HIV Ag/Ab combo (V)**

\'}
CBC/DC (V) (V)
AST/ALT \'} \'}
BUN/Crea

VDRL/RPR, TPHA

HBsAg, anti-HBs, (anti-HBc)
Anti- HCV

Pregnancy test
(urine/blood)

o *ERFEEEanti-HCV 58 . Hlanti-HIVEEIREZER £ 6{E H

o« EEEEFEMIMEZS((serum anti-HBs <10mIU/mL) B AT IR EREZR P EER24/N\BR)AT
HBIG X 55 —EIHBVE HE (HET TE AR EBAL) - W12 B Ke@ B E __HME=—HEE | REEER
EMMEEHRRINEEABITREE  KRIFREAERARESE  ER(DEMITHBVER
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A fE 4 F =488 4 (3" agent) ‘B ¥ %4 (Backbone agent )

Dolutegravir 50 mg 4 B —& 2R TDF/FTC* 300/200 mg 4 8 — & 2 &
Raltegravir 400 mg #F H W8 & IR

Darunavir 800 mg + ritonavir 100 mg 4 H

—R Bk
BRE

Lopinavir/ritonavir 800/200 mg # 8 —/X | TDF 300 mg + Lamivudine 300 mg # B —X
= AR =33

Zidovidine/Lamivudine 300/1 EXE D
Rilpivirine 25 mg 4 B — X 2R E‘-:';‘JE idine/Lamivudine 300/150 mg #F H
Atazanavir 300 mg + + ritonavir 100 mg 4 | Abacavir®***/Lamivudine 600/300 mg #F 8 —
H—R 7R R R

Efavirenz** 600 mg #F H —& 7R

B Ria iR aEiEsIsE hhk
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Nevirapine

a1t EnrePrE HVZE S

26 A 40 2 g 5 El g

Combivir + EFV 2 HEE A1

Combivir +RPV 2 3 ® e 387
Atripla 1 1 A® B B 437
Combivir + RAL 2 4 ® X 468
Combivir + DTG 2 3 ® X 474
Complera 1 1 OO EVEES 496
Triumeq 1 1 © X 513
Truvada + RAL 2 3 @)@ X 765

EFV: efavirenz; RPV: rilpivirine; RAL: raltegravir; DTG: dolutegravir
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48h Zh 96h 120h 144h

HIV Exﬂ sure-To-Dose Time

Efficacy

Tsai CC oy al., J Virol, 1998
Wade NA et al, NEJM. 1938
Otten RA et al, J Viral. 2000,




Clinical Trial Evidence for HIV Prevention Options (February 2016) PaAZs\®

Glabal Advocacy for HIV Prevention

Effect size (Cl)
Prevention of PROUD - daily oral TDF/FTC EH EB {4 47 o [RR-
sexual (MSM — United Kingdom) . 373 ti 17 E’ % e (Jumm . 86% (58; 97)
transmission IPERGAY - event-driven TDF/FTC EB BB M4 1 SR R
(MSM - Canada, France) . 373 ti 1-'1- E % Do 86% (44; 99)
Partners PrEP — daily oral TDF/FTC ] P .
(Serodiscordant couples — Kenya, Uganda) . 'Eu' *E - {:l= 1E 75% (55; 87)
Partners PrEP - daily oral TDF AL e —
(Serodiscordant couples — Kenya, Uganda) * 'III]' *E - {:l: 1E 67% (44, 81)
TDF2 - daily TDF/FTC P ——— !
(Heterosexual men and women — Botswana) . E 'ti 78N =2 'ti Elji i ti @r— 62% (22; 84)
iPrEx — daily oral TDF/FTC .
(MSM — North and South America, South Africa, Thailand) . EEBEMHTAE / - 44% (15; 63)
CAPRISA 004 - BAT-24 dosing vaginal tenofovir gel | ! .
(Women — South Africa) F fts IE g J j EE . 39% (6; 60)
RV 144 — six injectable ALVAC/AIDSVAX
(Heterosexual men and women — Thailand) f * 31% (1, 51)
The Ring Study — monthly vaginal ring containing dapivirine
(Women — South Africa, Uganda) o * 31% (1; 51)
ASPIRE - monthly vaginal ring containing dapivirine
(Women — Malawi, South Africa, Uganda, Zimbabwe) 0 - 27% (1, 46)
MTN 003/VOICE - daily dosing vaginal tenofovir gel w
(Women — South Africa, Uganda, Zimbabwe) o — 15% (-21; 40)
FEM-PrEP - daily oral TDF/FTC
(Women - Kenya, South Africa, Tanzania) . B o — 6% (-21; 40)
FACTS 001 - event-driven vaginal tenofovir gel F 5
{(Women — South Africa) 0% (-40; 30)
MTN 003/VOICE - daily oral TDF/FTC M 424 z .&
(Women — South Africa, Uganda, Zimbabwe) . E ri en ' -4% (-49; 27)
MTN 003/VOICE - daily oral TDF @ <,
(Women — South Africa, Uganda, Zimbabwe) yTiry -49% (-129; 3)
Prevention in , ] Py
Bangkok Tenofovir Study — daily oral TDF 484 o p— .
people who WD Telnt) & A HR % /E Q'J% 49% (10; 72)
inject drugs @ b s s
130 60 -40 -20 O 20 40 60 80 100

Vaccine Oral pills ALVACI/AIDSVAX Dapivirine

Y Effectiveness (%)

& fumarate (TDF)
® Vaginal gel Vaginal ring . Teanqvin’l
emircitabine (TOF/FTC) Adapted from: Salim S. Abdool Karim, CAPRISA




Effectiveness (%)

{E FAPrEPRYNIRTIE IR E FRERIR

PrEP Works if You Take It — Effectiveness and Adherence in Trials
of Oral and Topical Tenofovir-Based Prevention

CAPRISA 004 (tenofovir
gel, BAT-24 dosing)

o FEM-PrEP

o IPERGAY (TDF/FTC)
iPrEx

e Partners PrEP (TDF)

o Partners PrEP (TDF/FTC)

o PROUD (TDF/FTC)

e TDF2
i i ; _ : VOICE (TDF)
; ; ; ; o VOICE (TDF/FTC)
60 e " e ey e - e VOICE (tenofovir gel,
10 20 30 40 50 60 70 80 90 daily dosing)
Percentage of participants' samples that had detectable drug levels
AVAC

February 2016
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iPrEx FEM-PrEP TDF2
(TDFIFTC) (TOFIFTC) (TDFIFTC)
42% 6% w
o0 Il
Cl: 15-63 Cl -52-41 Cl. -22-81__Cl. 25-97
Partners PrEP
(TDF) (TDF/FTC)

CI: 20-83 CI: 37-87

7 1

Cl: 28-84 Cl: 54-94

(TDF)

VOICE

Cl: +3 10 -129

(TOF/FTC)

4.4%

Cl: +27 to -149




Concentration (ng/g)

L ARTDOFE B4 RYIRE AR AE

10000

1000

100

10

0.1

=

1

B Rectal tissue
s Vaginal tissue

Cervical tissue

2 3 4 5 6 7 8 9 10 M 12 13

Days post single-dose
Patterson KB et al. Sci Transl Med. 2011.

14
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Updated September 2018

Regulatory Status of TRUVADA and generic TDF/FTC for PrEP

TRUVADA & generic TDF/FTC
approved for prevention

Belgium  Israel South Africa it ';.?;’;'

Canada  ltaly Spain ﬁ‘!"‘j' Y o ke
Czech Kenya Swaziland* '&“&:" i
Republic Lesotho* Sweden ’ &3 H
England  Netherlands Thailand .
France Nigeria United States '

-

Germany Portugal Wales
Greece Scotland Zimbabwe
Ireland Slovenia

. TRUVADA approved for prevention

Australia  Denmark South Korea
Bahamas Malawi Taiwan
Barbados Namibia Tanzania
Botswana New Zealand Zambia
Brazil Norway
Chile Peru
Generic TDF/FTC approved for
prevention
India
Uganda

Regulatory application submitted for
a prevention indication for TDF/FTC

Botswana (generic) Mexico (TRUVADA)

Cote d’lvoire (generic) Mozambigue (TRUVADA & generic)
Ecuador (TRUVADA) Senegal (generic)

Hong Kong (TRUVADA) Ukraine (TRUVADA & generic)

W
,.K ‘v‘ Taiwan: first country in Asia to have
;."'j- government-funded PrEP program
w N :
2V
<&
h \~_/'

v /f

*Approved via import license from South Africa.

AVAC
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May, 2016 Feb, 2018

First version of National QO First public consultation
PrEP Guideline published ... with stakeholders held
by Taiwan AIDS Society AN by Taiwan AIDS Society

Aug, 2016

Truvada® indication as
daily PrEP approved by
Taiwan FDA

Oct, 2016 — Dec, 2017
15t PrEP pilot program
launched by CDCin 5
hospitals in Taiwan

May, 2018
Revised version of National

PrEP Guideline published by
Taiwan AIDS Society

Sep, 2018 — Dec, 2019
2"d PrEP program
rolled out by CDC in 38
hospitals in Taiwan

Jan, 2017 - NOW

Out-of-pocket PrEP @ Medical/research
becoming available in @ Regulatory

40+ hospitals in Taiwan

© Country programming/policy
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“The panel recommends people at substantial risk of HIV infection to take daily oral
tenofovir (TDF) 300 mg / emtricitabine (FTC) 200 mg fixed-dose combination as
additional prevention measures.”

: Dosing Level of Grading of
Key Populations . .
Schedule Evidence Recommendations
Men who have sex with men (MSM) / Daily o Strongly
Transgender women (TGW) recommended
HIV-negative partner of . . Strongly
o . : Weakly
Heterosexual men and women DETY Moderate LEELY
recommended

http://www.aids-care.org.tw/DB/News/file/254-1.pdf
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https://www.youtube.com/watch?v=kh-Me2VOxmA
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Median duration of PrEP use:
93 days (range: 21-285 days)

74 clients used daily (24.5%) vs.
228 used non-daily (75.5%)

86 clients withdrawn from the
program

le to afford out-
t PrEP

Intolerabl
side effect

Self-perceived
decrease of risk

Difficulties
regular follow-up

Taiwan CDC. Unpublished data
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“The panel recommends people at substantial risk of HIV infection to take oral
tenofovir (TDF) 300 mg / emtricitabine (FTC) 200 mg fixed-dose combination as
additional prevention measures.”

Kev Pooulations Dosing Level of Grading of
y Fop Schedule Evidence Recommendations
Men who have sex with men (MSM) / Dail Hich Strongly
Transgender women (TGW) ¥ & recommended

Men who have sex with men (MSM) / . Weakly
[ Transgender women (TGW) ][ On.Demand } [ High } [ recommended

HIV-negative partner of Dail Hich Strongly
heterosexual serodiscordant couples ¥ g recommended

http://www.aids-care.org.tw/index.asp
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BRIEAR=FERITRRA 1 ZE (Daily PreP)

‘I SXREMLE Daily PrEP
EVEERTREABIREN

W= H T RERITARN 222 (On-demand PrEP)

1. MSM/TGW
2. HBV(-)
3. Anticipated sex

HITHBRIEX x258
BEiE24/\F x158
—BIHMITHBRBEEMK



"IKEEIGER . =SEFEMb IR

e Randomized double-blind trial of event- 0.204 Kaplan-Meier Estimate of Time to HIV
driven oral TDF/FTC* (n = 199) vs placebo - 0.16 - Infection
(n =201) (both with prevention services) I '
in France o S 0.12- 14 jzfections;
— 2 tablets taken 2-24 hrs before sex £9 incidence 6.6/100 PY
O Y= - =
— 1tablet 24 hrs after sex 8 = 0.08 P =.002
— 1tablet 48 hrs after first event-driven dose g 0.04 - 2 infections; TDF/FTC
e Primary endpoint: HIV seroconversion incidence 0.94/100 PY
e 86% reduction in risk seen in PrEP arm 0.00 0 2 4 6 8 101214 16 1I8 2'0 2'2 2'4 2I6
o) . 0, o) —_
(95% Cl: 40% to 99%, P = .002) pts at Risk. Mos
— Number needed to treat for 1 yr to
prevent 1 infection: 18 TDF/FTC 199 140 82 58 43
— Median of 16 pills taken per mo in each L . . .
arm P P e In pts with infection, no TFV found in serum
* High rate of STIs seen in both groups (33% in last 2 visits ' _
vs. 32%) * 4 cases of acute HCV infection noted

e  Frequent recreational drug use in the past among lab abnormalities
12 months in both groups (44% vs. 48%) e DSMB stopped trial early and
recommended all participants start PrEP

*On-demand PrEP strategy not FDA approved.
Molina JM, et al. N Eng J Med. 2015;373:2237-46.
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2'24I-Iours 24Hours 48Hours

Before Sex After First Dose After First Dose 3

2oills 1 oin 1 oin

Sex Unit : Day

And remember.toitake 2. more doses after.the!last:sex a5 2

https://www.youtube.com/watch?v=s2100ILKfhc
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-SEHIVIEK SR

S HIVIE S GE AR
(B - 830 - MEIETR
BZ - EESER)

-BEERBEBMTH

MSM

BXEeEHBEREIR
BEeE BB BRMKR
HEAHIVESRE

-‘MITASHIRS L
-iBE12{E B B MR
A _ERYPEP

Heterosexual
HEBHIVERE

T &

ZEMHE - REER
FEREREE

Baseline

-Pregnancy test
-HIV (*combo)
-Syphilis

-*CT/NG
-Crea/eGFR
-U/A
-ALT/AST
-HBV/HCV

First 30 days

-Pregnancy test
-HIV (*combo)

PWID
-BEefE A A M AR
EHTEEY)

AR ZE B

-PrEPRY IS FEZ £ [a B

-PrEPAY AR ZE 75 =,

- e = Bt FERS
MR BRI E
B fsE A

F/U every 3 month
-Pregnancy test (Q3M)
-HIV (Q3M)

-Syphilis (Q3M)
-*CT/NG (Q6M)
-Crea/eGFR (Q6M)
-U/A (Q6M)

-ALT/AST (Q6M)

-HBV/HCV (Q12M)

http://www.aids-care.org.tw/DB/News/file/254-1.pdf
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SR - X5 () iy BERR SHEERTIHRE(Q)
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SETTEERR (1) mow o o
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mUax - HUsEQR
BRER@L S
s - oI LIFHEE 2) v ;
PILWE  BHEE(Q) ww ERIIEI (1)

I T s TEEEERTE - TE3EPTEE (2)

Kantou County

B kk 2+ EF I 8
=:$$ELZ\ (1) //ﬁaﬁﬂ:::
inyi City

j(*$lu\l§ N ?%FF;E (2) {‘?"%Hmmw
AmEEA - aEFE@R) M.
IR & (HERO) - = EEf1ES i

HM?FS‘CMR*—W)FE
SIERAR - hi/NE -

+EEEBREZE (6) mgwi

FFER%ZER  BIIIFR (2)

BEEE Q1)

38 hospitals throughout Taiwan
Enrollment period: Sep 2018 - Dec 2019
Estimated number of enrollment: 2,000

Enrollment criteria: KP £30 years,
serodiscordant couple

All participants were provided free TDF/FTC
for 12 months (up to 360 tablets)




o

ewly-enrolle

o]

ccumulate
(as of Apr 30, 2019)

1400

1200

1000

Taiwan CDC. Unpublished data
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Side effects:

-BRBRIEAEIHERL54A (17.5%)
NEOBEREOA - EXERM K BEEEAR
SREARGRIERFEE

1.2%

Daily
fe On-demand N=909
Other (as of JAN 23, 2019)
45.1%
® None

Daily vs. On-demand users:

-BEAR SRR EE: 44% vs 35%
NAREARREEHEE: 39% vs 25%

Taiwan CDC. Unpublished data



2015 75% 79% 85%
2016 74% 384% 89%
2017 79% 87% 90%
2018 84% 88% 94%

Aware of their On HIV Virally
HIV status treatment surpressed

Taiwan CDC.
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Aware of PrEP

with prescriber

4R SR B

/1M
\a]

=3
=

New York City's HIV Status Neutral
Prevention and Treatment Cycle

At risk of HIV
exposure

Use condoms to
prevent STDs and
further reduce HIV risk.

Prevention
{ On ART

Engagement

Discussed PrEP 3
AN / \

.\_“.___-‘ \_X‘""“ﬂ-’_’{ __ v
’ Viral load

suppression
achieved

On PrEP

On dail with
y PrEP \ <50 onmed“s

—

Negligible risk of
transmitting HIV

Negligible risk of
acquiring HIV

PLAY SURE KIT
STAY SUR

Retained in

TOGETHER WE CAN STOP THE SPREAD OF HIV AND OTHER STis

Daskalakis DC. CROI 2017. Plenary Session



“Put the power in the people, put the pill in their palms.” — Sheena McCormack

THANK YOU



PROUD & IPERGAY: B it iff 3T 45

* IPERGAY: randomized, double-blind, placebo-controlled study of event-driven
FTC/TDF PO PrEP for uninfected, high-risk MSM in France and Canada (N =
400)

— Previous findings: HIV incidence/100 PY, FTC/TDF vs placebo groups 0.91 vs 6.60 (P
=.002; 86% reduction in HIV incidence with event-driven FTC/TDF); median

pills/mo: 15

— Substudy of 269 pts using < 15 pills/mo with reported PrEP use
systematically/often during intercourse: HIV incidence/100 PY, FTC/TDF vs placebo

groups 0 vs 9.3 (P =.013)2
e PROUD: randomized, open-label study of immediate vs deferred FTC/TDF PO
QD PrEP for uninfected, high-risk MSM in England (N = 544)]

— Current analysis: post deferred phase, in which all pts offered PrEP

HIV Incidence/100 PY (Infections/PY)!! Immediate PrEP Deferred PrEP P Value
Deferred phase (Yr 1) 1.6 (4/254) 9.4 (21/223) NR
Post deferred phase (Yrs 2-4) 1.2 (5/424) 0.3 (1/356)* .18

*Significant difference in HIV incidence observed for deferred group pts in deferred vs post deferred phases (P < .0001).

1. Molina JM, et al. N Engl J Med. 2015;373:2237-2246. 2. Antoni G, et al. IAS 2017. Abstract TUAC0102.
3. McCormack S, et al. Lancet. 2016;387:53-60. 4. White E, et al. IAS 2017. Abstract TUAC0101.
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