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* Antiretroviral tedavide yenilikler
Yeni ilaglar
Yeni yaklagimlar

« Korunmada yenilikler
Temas oncesi profilakside yenilikler



AntIretrovIral Tedavl




YenI IlLaclar




Compound Class/Type Company Status Comments

Three coformulations approved over the
Tenofovir . past year. Two phase lll trials of FDC
alafenamide N:E;’:lft(;nofowr Gilead |Phase lll | containing darunavir/cobicistat/FTC/TAF
fumarate (TAF) P & (D/C/F/TAF) under way. Also in phase I

trials of FDC containing GS-9883/F/TAF.
Doravirine Phase lll studies include evaluation of an
(MK-1439) NNED M | RIS | e S T C

Two phase lll trials of FDC containing
GS-9883 INSTI Gilead |Phase Ill | GS-9883/F/TAF compared with

dolutegravir-based regimens

VI Phase Ill safety and efficacy evaluation in

Fostemegy Attachiiegl Heagie Phase lll | heavil treatmyent-ex erier\:ced atients
(BMS-663068) inhibitor (gp120) | are/ y P P

BMS

currently under way




Raltegravir Phase Ill non-inferiority study
(once-daily comparing once- vs. twice-daily
formulation,2 x 600 INSHL Mergs Phagl raltegravir; primary outcome results
mg tablets) expected in 2016
In parallel with FDC development,
Dolutegravir plus ViiVv standalone versions of both drugs
rilpivirine INSTI plus NNRTI Healthcare, |Phaselll |are being combined for use as
(coformulation) Janssen maintenance therapy in the phase I
SWORD-1 and SWORD-2 trials
. CD4-specific Open-label phase Ill program to

Ibalizumab . . g

humanized IgG4 TaiMed Phase lll | support orphan drug indication for
(TMB-355; formerly i . . .

monoclonal Biologics heavily treatment-experienced
known as TNX-355) . :

antibody patients under way

CCR5-specific

h . 1 1 -
PRO 140 umanized CytoDyn Phase I1/1ll Phase. /11 trial |r1 treatment

monoclonal experienced patients under way

antibody




Maturation

Viiv

Phase llb trial in treatment-
experienced patients under way.

BMS-955176 A Phase llb Phase lll evaluations in treatment-
inhibitor Healthcare . :
naive and treatment-experienced
patients planned
Cabotesraviiel 32-week results from phase Il
: y LATTE-2 trial evaluating IM injections
and ViiV ) .
4 INSTI Phase llb of LA cabotegravir plus rilpivirine
long-acting (LA) Healthcare :
. every four or eight weeks reported
formulations .
in February
32-week results from phase Il
Rilpivirine-LA LATTE-2 trial evaluating IM injections
(long-acting NNRTI Janssen Phase I of LA cabotegravir plus rilpivirine
formulation) every four or eight weeks reported
in February
PK and antiviral activity data
MK-8591 presented at CROI; potential for
(formerly EFdA) NED Melgs Phassy once-weekly oral dosing, prolonged
injectable dosing
BMS-986197 Entry Inhibitor VI Precligiel Preclinical data presented at CROI
Healthcare | Phase |




Doravirin (MK-1439)

« NNRTI

» CYP3A4 indikleyicisi ya da inhibitord
degil

e Tlac-ilag etkilesim oranlar diisik

* NNRTT diren¢g mutasyonlarina kars: in
vitro etkili

 Efavirenze kiyasla merkezi sinir sistemi
agisindan daha givenli



MK-1439-007: Tedavi naif hastalarda
Doravirin + TDF/FTC---EFV + TDF/FTC

« Randomize cift-kor faz IIb g¢alisma
« Primer sonlanim noktasi: 48. haftada HIV-1 RNA < 40 kopya/mL

48. hafta 96. hafta

} }

ART -naif HIV-
enfekte hastalar
HIV-1 RNA /'

> 1000 kopya/mL,

CD4+ hiicre sayisi
100 hicrermme

(N = 132)*

*Calismanin 1. kisminda 42 hastada doravirin 100 mg QD + TDF/FTC, 43 hastada efavirenz 600 mg
QD + TDF/FTC kullanildi

Gatell JM, et al. CROI 2016. Abstract 470



100~
'Dor‘avir‘in 100 mg
Efavirenz 600 mg

o)
?

81.58 /8.
. 77.

48. hafta HIV-1 RNA Doravirin Efavirenz

<40 kopya/mL, n/N (%) (n = 108) (n = 108)

NC=F 84/108 (77.8) 85/108 (78.7)
Bazal HIV-1 RNA'ya gore (OF)

HIV-1 RNA < 40 kopyamL
(NC = F), % (95% CI)

» ¢ 100,000 c/mL 58/67 (86.6) 54/62 (87.1)
» >100,000 c/mL 26/35 (74.3) 31/37 (83.8)

20 24 28 32 36 40 44 48
Tedavi haftalar

Gatell JM, et al. CROI 2016. Abstract 470.



« TDF/FTC ile tek tablet rejiminin etkinligini
degerlendiren faz II/III ¢alisma devam ediyor.

« NNRTTI'lere direngli viriisle enfekte olan naif
hastalarda faz IT ¢alisma devam ediyor.

* Nano formiilasyonlari gelistirilme asamasinda
(uzun sireli etki)



DRIVE-FORWARD: Tedavi naif hastalarda
Doravirin --- DRV/r

« Randomize (1:1) gift-kor faz IIT galisma
« Primer sonlanim noktasi: 48. haftada HIV-1 RNA < 50 kopya/mL

48. hafta 96. hafta
ART -naif HIV- | |

enfekte hastalar
Ortalama HIV-1 RNA

4.4 log,,kopya/mL,

.. Darunavir 800 mg QD + ritonavir 100 mg +
Ortalama CD4 hucre\ TDF/FTC veya ABC/3TC
sayIsi (n = 66)
420 hiicre/mm3
(N =769)*

%20: HIV RNA >100.000 kopya/ml
%87 TDF/FTC, %13 ABC/3TC

Molina JM et al. (Squires K presenting) Doravirine is non-inferior to darunavir/r in phase 3 treatment-naive trial at week 48. Conference on Retroviruses and
Opportunistic Infections, abstract 45LB, 2017.



48. hafta sonuglari

Darunavir kolu Doravirin kolu
Viral yik < 50 kopya/ml 780 784

Yiksek viral yik ile %76 781
tedaviye baslananlarda
etkinlik benzer

DU§Uk viral YLIk 789 790
ile tedaviye baslanan
grupta etkinlik benzer



48. hafta sonuglari
Darunavir kolu Doravirin kolu
CD4 artisi 186 193

« Tedaviye yanit vermeyenlerde direng saptanmadi.

 Tedaviyi birakan (viral yiik saptanabilir diizeyde) 40
hastanin l'inde doravirine direng saptandi.



Yan etkiler

» Ciddi yan etki oranlari ve tedaviyi

’ aV a - au aVan a - R a AW o R A & h a

Doravirin, darunavirle kiyaslandiginda
viral yiikten bagimsiz non-inferior

profilinde iyilegme



Elsulfavirin

« NNRTI
« Randomize , gift-kor plasebo kontrolli faz IIb ¢alisma
 Primer sonlanim noktasi: 48. hafta HIV-1 RNA < 50 kopya /mL

Randomizasyon 1:1 24. hafta 48. hafta

| } |
ART -naif eriskin hastalar:
(N = 120) /
Ortanca HIV RNA —

4.7-4.8 log 1 kopya/mL \ Efavirenz 50 mg QD + plasebo QD +

TDF/FTC
CD4 349- 379/mm3 (n = 47)

Murphy R et al. Elsulfavirine as compared to efavirenz in combination with TDF/FTC: 48-week study.
Conference on Retroviruses and Opportunistic Infections (CROI 2017), Seattle, abstract 452LB, 2017.
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Fig.2. Patients with HIV RNA < 50 copies/ml at week
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Fig. 3. Median CD3/CD4+ cell count (PP-analysis)
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Table 2. CNS adverse events (>5%) CNS AEs
Elpida 20 mg EFV 600 mg

N=60 N=58
n (Y%\V n (%)Y

Virolojik ve immiinolojik etkinlik agisindan
efavirenz ile es deger
Efavirenzden anlamli olarak daha giivenli
Haftalik oral, enjeksiyon formilasyonlari izerinde
¢aligmalar siirdyor

4

* - p=0.002

n - number of patients with at least one AE

% - fraction of patients with at least one AEY
Y - total number of AEs



Fostemsavir (BMS-663068)

* Tutunma inhibitord (gp120'ye
baglanarak CD4'e baglanmay: engeller)

« Temsavir (BMS-626529)'in on ilaci

Proposed Mechanism of Action

. BMS-626529 o
in

iy ”1“, TRLUAS \B-‘“
“‘.— ap41
gp120 —“4- BMS-626529 binding

Conformational
I changes inhibited
:I'r”” !m\
gy v
A hind




ATI438011: Fostemsavir Faz IT calismasi

— Faz IIb, randomize, kontrollii, fostemsavir dozu agisindan kér c¢alisma

- ART-deneyimli, > 18 yas, HIV RNA > 1,000 kopya/mL,
CD4 hiicre sayisi > 50/mm3 olan hastalar

- RAL, TDF ve ATV'ye ve temsavire duyarl

7 giin of fostemsavir monoterapisi

: Her koldan 10 hasta

Lalezari J. Lancet HIV 2015; 2:e427-37; Thompson M, CROI 2015, Abs. 545

ATV/r
300/100 mg qd
+ RAL + TDF
n =51
I I I I



96. hafta sonuglar::

viral yiik <50 kopya/mL olan hastalarin
orani her iki kolda da %90

* CD4 hiicre sayisinda artis her 2 grupta
da benzer

fostemsavir kolunda ortalama 219 hiicre/mm3,
ATV/r kolunda ise 250 hicre/mms3



» Subat 2016'da tedavi deneyimli
hastalarda faz ITI ¢alismaya basland:.

* 410 hastanin ¢alismaya alinmasi planland..
« Hasta alim kriterleri:

dART altinda viral yiik >400 kopya/mL olan
ve en az 3 siniftan ilaca direncg, intolerans
veya kontrendikasyon olan hastalar

QHastalar en az 1, ancak 2'den fazla aktif
ilac almamali



Bictegravir (65-9883)

» Elvitegravirden farkli olarak kobisistata
gereksinim duyulmayan bir INSTI

» CYP3A4 ve UGTI1A1 yolaklar: aracihgiyla
metabolize ediliyor.

» Ilag etkilesim potansiyeli disiik
 Direng bariyeri yiksek
* Glinde tek doz



« Randomize , ¢ift-kor faz IT calisma
* Primer sonlanim noktasi: 24. hafta HIV-1 RNA < 50 kopya /mL

Randomizasyon 2:1 24. hafta 48. hafta

} ) ]
(N = 98) /

HIV RNA> 1000 kopya/mL
CD4->200/mm3

Zhang H et al. (Custodio J presenting) Clinical pharmacology of the HIV integrase strand transfer inhibitor bictegravir. Conference on
Retroviruses and Opportunistic Infections (CROI 2017), Seattle, abstract 40, 2017



Bictegravir kolu Dolutegravir kolu

Istatistiksel olarak anlamli degil



TAF/FTC ile birlikte tek tablet

formiilasyonu ile faz ITI ¢alismasi devam
ediyor.

TAF/FTC/bictegravir ve ABC/3TC/DTG
karsilastiriimasi

Switch ¢alismalar: planlaniyor.



Biyolojik ajanlar

Gen ve hicresel temelli trdnler:
« seker

* protein

 nikleik asitler

QIbalizumab (TMB-355)
JPRO 140
ABMS-986197




Ibalizumab (TMB-355)

HIV'e karsi gelistirilmis ilk biyolojik ajan
Monoklonal antikor

CD4 proteinine baglanir ve tutunmadan sonra viriisin
hiicreye girmesini engeller (konformasyonel degisikligi
engeller)

Eski ARV ilaglara direngli olgularda etkili

I.V, 2-4 haftada bir kez

Faz IT calismalarinda orta

dizeyde etkinlik ibslizumab: HIV-neutaizing mab
ART altinda virolojik | (SRR

baskilanma saglanamayan

.f{;__ |
hastalarda faz III calisma ?§ $ %};—7"



MK-8591

Tek doz MK-8591 ile HIV RNA'da
e NRTI azalma

« Uzun etkili,oral,
parenteral

« 10 mg tek dozla (n=6)
viral yikte hizli ve
anlamli azalma

* Viral replikasyonda 10 . | | | | |
glin siireli baskilanma 0 50 100 150 200 250

Hrs
* Faz ITI ¢alismalari
planlaniyor.

Log HIV-1 RNA Decrease

Stoddart CA, et al. Antimicrob Agents Chemother. 2015;59:4190-4198. 2. Friedman E, et al. CROI 2016. Abstract
437LB.



65-9131 6S-PI1
« NRTI « PI
« HIV-1ve HIV-2'ye etkili Booster gereksinimi yok

« K65R, M184YV direnc Yiiksek direng bariyeri

mutasyonlarindan + Yarilanma émrii: 13-14
etkilenmiyor saat (sigan ve kopekler)
 Yiiksek direng bariyeri

White KL et al. GS-9131 is a novel NRTI with activity against NRTI-resistant HIV-1. Link JO et al. Novel HIV PI with high resistance barrier and potential for unboosted
Conference on Retroviruses and Opportunistic Infections (CROI 2017), Seattle, QD oral dosing. Conference on Retroviruses and Opportunistic Infections (CROI
abstract 436, 2017. 2017), Seattle, abstract 433, 2017.



Kapsid inhibitsrii-BS-CAl

10 y1l siiren ¢alismalar sonrasinda
Ilk kapsid inhibitori
Tum alt tiplerde etkili

IV replikasyon dongustinde bir ¢ok
basamagi inhibe ediyor

Aylik subkutan enjeksiyonlar seklinde
verilebilir

Pre-klinik ¢alismalari bekleniyor




YENI YAKLASIMLAR



ART idamesinde uzun etkili
enjeksiyon tedavileri



LATTE-2: ARTnin uzun sureli idamesinde
kabotegravir IM + rilpivirin IM

« Cok merkezli, randomize, acik etiketli faz IIb calisma

— Primer sonlanim noktalari: 32.haftada HIV-1 RNA < 50 kopya/
mL, protokol ile iligkili virolojik basarisizlik ve giivenlik

Indiiksiyon fazi Idame fazi
16. hafta: RPV 25 mg . 32.
PO QD eklendi 1.€un haffa 48. faffa 96. haifa
20.
1 hafta CAB 400 mg + RPV 600 mg IM Q4W
>18 yas, ART -naif S (n = 115)

HIV enfekte hastala
CD4+ hiicre sayisi
> 200 hiicre/mm3

(N = 309)

Margolis DA, et al. AIDS 2016. Abstract THAB0206LB.



LATTE-2: 48. hafta etkinlik ve

glivenlik verileri
Q4hafta/Q8 hafta tedavinin etkinligi

oral tedavi ile benzer

IM CAB + RPV
Q4W
(n = 115)

Virolojik basari
(HIV-1RNA 91 (105) 92 (106) 89 (50)
< 50 kopya//mL)

Virolojik

yanitsizlik

Veri yok 8 (9) <1(D 9 (5)

Margolis DA, et al. AIDS 2016. Abstract THAB0206LB



LATTE-2:
48. hafta hasta memnuniyefi

« Skor sistemi: (O = hi¢ memnun degil, 6 = gok memnun)

IM CAB + RPV
Q4W
(n = 103)

Mevcut tedaviden ne kadar
hosnutsunuz?

79 83

2785 memnuniyet

etmekten ne kadar mutlu
olurdunuz?

Margolis DA, et al. AIDS 2016. Abstract THABO206LB.



Tkili tedaviler

PG




PADDLE: ART naif hastalarda
dolutegravir + lamivudin tedavisi

Acik etiketli, tek kollu faz IV calisma

ART naif hastalarda INSTI/lamivudin
temelli ilk dual tedavi sonuglari

] 48. hfffa f
ART naif hastalar

HIV-1RNA
5000-100,000 k/mL* __,
CD4+ hiicre sayisi
> 200 hiicre /mm3

(N = 20)

*4 hastada bazal HIV RNA>10.0000 k/ml

**10 hasta ¢aligmaya baglangigta dahil edilirken ; diger 10 hasta 8. haftada virolojik bagari saglandigi gériildiikten
sonra ¢alismaya dahil edildi.

TPrimer sonlanim noktasi

Cahn P, et al. AIDS 2016. Abstract FRABO104LB.



. @aﬂ'ada 18/20 hastada HIV-1 RNA < 50 k/mL

« 1 hasta intihar etti (¢alisma ilaglarina baglanmad).

* 1 hastada 36. haftada protokol ile iliskili virolojik basarisizlik
gelisti (bazal HIV-1 RNA > 100,000 k/mL); ART degisimine gerek
kalmadan 60. haftada HIV-1 RNA baskilandi.

— Bazal HIV-1 RNA > 100,000 k/mL olan 3 diger hastada HIV-1
RNA 48. haftada baskiland..



Study Details

Single-arm, open-label, 96-week
study in treatment-naive
patients with VL <100,000
copies/mL”3

N = 20; baseline

in four patients

Retrospective data from case

notes of treatment-experienced N =31; median follow-up, 45

patients switched to DTG + weeks (IQR 25 to 70)
another drug66

48-week switch study in

virologically suppressed patients N =100
with intolerance to NRTIs

(DOLBI)7

Open-label, single-arm 48-week
ACTG study in treatment-naive N =120
patients’®

56-week ANRS switch study in

. . : N = 110; includes semen
virologically suppressed patients

bst
(LAMIDOL)7® substgy
Randomized, controlled, 48-
week switch to open-label dual N = 90

therapy vs. current ART
(ASPIRE)”?

VL was >100,000 copies/mL

Results

Interim results: 20/20 <400
copies/mL by week 3 and
20/20 <50 copies/mL by week
8, sustained to week 24

30/31 maintained VL <50
copies/mL

Currently enrolling

Currently enrolling

Fully enrolled

Currently enrolling in U.S.
sites

Comment

Study ongoing for
longer follow-up to 96
weeks

One case of viral
rebound in person
using DTG + maraviroc

Results expected after
December 2016

Results expected after
November 2016

Results expected after
April 2017

Sponsored by ViiV



ART deneyimli hastalarda idame
tedavide DTG + RPV'nin etkinligi

SWORD 1 ve 2 galismalar::
« Uluslararasi, cok merkezli, randomize (1:1) acik etiketli calismalar
* Primer sonlanim noktasi: 48. hafta HIV-1 RNA< 50 kopya/ml

Randomizasyon 211 48. hafta

ART deneyimli

>1 yil HIV RNA < 50 kopya/ml /

(ortalama 4 yil)
virolojik basarisizlik ve \ Mevcut ART devar

direng oykiisii yok

3/4: erkek, ortanca yas: 43 yil
1024 hasta Bazal CD4: 600 /mm?
Bazal ART: INTI (%20), NNRTI (%54) veya PI (%26) + 2 NRTI (%73 TDF)

Llibre JM et al. Phase Ill SWORD 1&2: Switch to DTG+RPV maintains virologic suppression through 48 wks. Conference on Retroviruses and
Opportunistic Infections (CROI 2017), Seattle, abstract 44LB, 2017.



762).



Monoterapiler



Dolutegravir monoterapisi

Study

Retrospective analysis of
treatment-experienced
patients who switched to
DTG monotherapy®3

Single-arm observational
pilot switch in treatment-
experienced patients®*

Retrospective data from case
notes in treatment-
experienced patients
switched to DTG
monotherapy®®

Single-arm observational
pilot study®®

Details

N = 33; median age, 56 years;
median HIV duration, 19 years
(IQR: 17-23); median HIV
suppression, 8 years (IQR: 4—
13); 40% with history of AIDS

N = 28; median age, 48 years;
median HIV duration, 20
years; median HIV
suppression, 6 years (IQR: 3—
8)

N =52 (N = 21 monotherapy);
median follow-up, 27 weeks
(IQR: 24-40)

Results

32/33 <37 copies/mL at 24
weeks; no change in viral
dynamics at levels <37 copies/
mL

25/28 <50 copies/mL at 24
weeks;
24/25 <20 copies/mL

21/21 remained <50
copies/mL

4/5 remained undetectable

Comment

One case of viral rebound in
complex patient with
integrase inhibitor (INSTI)-
experience and poor
adherence; included INSTI
mutation 118R at week 24

Three cases of viral rebound
in patients with prior INSTI
experience, but with good
adherence. All <50 copies/mL
with triple therapy

No cases of viral rebound

Viral rebound included
possible drug interaction with
multivitamins. A larger
randomized study has started
based on these results



Single-arm, open label,
retrospective case notes®’

Randomized, controlled, 48-
week switch study in
treatment-experienced
patients (DOMONO)¢%8

Randomized, controlled
study in treatment

experienced patients with VL DTG, DTG + 3TC, or current  March 2016 based on three-

<50 copies/mL on current
ART (DOLAM)®°
Randomized, controlled
switch study in patients
treated for primary HIV
infection with VL <50 copies/
mL for at least 48 weeks”°
Single-arm, open-label
switch study in patients with
VL <50 copies/mL’?
Randomized, controlled
switch study in patients with
suppressed VL on DTG/
abacavir/3TC)”2

N =9 (7 men, 2 women);

treatment naive; baseline Patient group who refused
viral load (VL), 16,000-90,000 All VL <50 by week 4 and <20 ART and only started because
copies/mL; median age, 45  copies/mL by week 24 of the simplicity of DTG
years; median duration of monotherapy

infection, 8 years

N = 104; randomized to

immediate switch to DTG Currently enrolling in the Final results after January
monotherapy or deferred Netherlands 2017

switch after 24 weeks

Currently enrolling in Spain.

N = 450; randomized 1:1:1 to Phase 1 was judged safe in Largest random ZECi RN

date; results expected after

] October 2017
treatment (control) month results, allowing

rollout to 450 patients

N = 138; randomize 2:1 to
DTG mono vs. current

treatment (control). Currently enrolling in

Switzerland.

N 228 Enrolling expected to start in

June 2016 (in Switzerland) Results expected 2017

N =160 Final results expected after

Enrolling in France April 2018



24. haftada 2/85 hastada virolojik basarisizlik
Segilmis hastalarda dolutegravir monoterapisi
umut verici bir segenek

Y

* ART altinda > 6 ay virolojik baskilanma
saglanmis CD4>200 h/l

» Viral basarisizlik 6ykisi olmayan 104 hasta



Molali tedavi




Haftada 4 giin ART: ANRS-162-4D

* Fransa, pilot ¢alisma

* ART altinda viral yiiki ortalama 4 yildir
baskilanmis hastalar

* 100 hasta:

---PI (29%) ya da NNRTTI (71%) iceren iiclii tedavi
'--0/090 hasta TDF

» Tedavi bagarisizligt:

---2-4 hafta arayla ardisik 2 kez viral yiik>50 kopya/ml
---1 ay ¢aligmaya ara vermek

De Truchis P et al. Efficacy of a maintenance four-days-a-week regimen: the ANRS162-4D trial. 21st International AIDS Conference (AIDS
2016), Durban, South Africa, abstract THPEB 063, 2016.



Bulgular:

 48. hafta sonunda %96 hastada

virolojik baskilanma

---3 hastada virolojik rebound (4,12,40 hafta);
tedavi devami ile resupresse

* ART verilmeyen 3. gliniin sonunda efavirenz
(n=40) rilpivirin (n=26), darunavir (n=15),
atazanavir (n=15) ve lopinavirin (n=1) ortalama
diizeyleri sub-terapotik diizeydeyd..



KORUNMA




ZERO: PARTNER calismasi sonuclari

- Eyldl 2010- Mayis 2014
14 Avrupa llkesi, 75 merkez

* Prospektif olarak 888 serodiskordan ¢ift
degerlendirildi:

548 heteroseksiel, 340 MSM
« Calismaya giris kriteri:
ART altinda viral yiikii saptanamayan diizeyde

partnerle birliktelik ve diizenli olamayan kondom
kullanimi

* Primer sonlanim noktasi: Partnerler arasi bulas



« 58.000 kondomsuz iliski sonrasi 11 kisi
(10 MSM, 1 HT) enfekte oldu.

ART altinda viral yiikii baskilanmis

partnerle kondomsuz iligki???




Temas oncesi profilakside
yenilikler



ECLAIR: Temas 6ncesi profilakside uzun etkili
cabotegravir enjeksiyonu

« Cabotegravir: Potent bir integraz inhibitérii; oral tablet
ve uzun etkili IM enjeksiyonu

« Randomize, cift kor, faz IIa ¢alisma

2 HIV serokonversiyonu

--higbiri CAB enjeksiyon fazinda degil

HIV
enfeksiyonu
igin diisik riskli
erigkinler
(N =127)

Takip: 40. hf
—

Markowitz M, et al. CROI 2016. Abstract 106.



ECLAIR: Enjeksiyon gtivenilirligi

Enjeksiyon bélgesinde yan etki
orant:

« IM CAB: 7%93 vs plasebo: Agr 92 5.4 27 20
%57 - 6r1 45 26
* 4 hasta enjeksiyonu folere | B 37 2
edemediginden ¢aligmadan 2 G e 10 0
ayr'||d|. Kaginti 10 2.5 6 1.8
+ CAB kolundaki %21 hasta ilaglara 9% S
bagli yan etkiler nedeniyle Nt 8 9.7 0
etkilendigini belirtti. — . - 5
Morarma 6 3.3 2 2.0
Endiirasyon 6 43 0

Markowitz M, et al. CROI 2016. Abstract 106.
Murray M, et al. CROI 2016. Abstract 471. Reproduced with permission.






HVTNI100: HIV negatif Gliney
Afrikali eriskinler icin HIV-1 ast

* Cift-kor, randomize, plasebo kontrolli, faz I/
IT calisma

Gliney Afrikali erigkinler (n=252)

/ N\

asi (n = 210) plasebo (n = 42)

— Asi: clade € ALVAC-HIV (vCP2438) ve bivalan
subtip C gp120/MF59

— Asilama semasi: ALVAC-HIV O ve 1. aylar; ALVAC-
HIV + gp120/MF59 3, 6, ve 12. aylar (booster)

Bekker LG, et al. AIDS 2016. Abstract TUAX0102LB.



Tum kriterler karsilandi
Asilananlarin timinde kilit asi antijenlerine karsi
notralizan antikor geligimi
T hicre yaniti RV144'ten daha iyi

ASI CALISMALARI FAZ IIB/III ASAMASINA
GECTT







KUR

Steril Fonksiyonel
- Tim HIV DNA'nin - Latent HIV (+)

eliminasyonu - ART'siz viremi (-) ya da
v diusiik diizeyde viremi

Hibrid

Towards an HIV cure: a global scientific strategy. Nat Rev Immunol 2012 Jul 20;12(8):607-14.
Dahabieh MS, et al. Annu Rev Med .2015;66:407-21.



2™ Allogeneic HSCT ( same donor CCRS AJ2/ AJ2)

Allogeneic HSCT (donor CCRS A2/ A32)
1007% donor chimerism

Skin GVHD

100% donor chimerism

AML relapsed

Liver GVHD

Brain GVHD

Berlin patient

l Radio/chemotherapy
¥ Tota body Imadiation
@ Detectable viremia

Passaes CP, et al. Virology 2014 Apr;454-455:340-52.



» Es zamanl malignitesi olan 15 HIV
enfekte hastaya kemik iligi nakli
yapilmis.

* Cogu hastada iglemler Berlin hastasina
benzer

 Etik nedenlerle tim hastalarda
antiretroviral tedaviye devam edilmis.



« 6 hastada ultrasensitif HIV DNA
olgimleri sonucunda HIV
rezervuarlarinda viral DNA ¢ok disik
diizeylerde

« 2 hastada ise kanda virids (-), dokuda
ise sadece eser diizeyde HIV DNA (+)
(vericinin CCR5 durumundan bagimsiz)



HIV enfeksiyonu persistansi

* En onemli neden: Latent rezervuar

replike olma 6zelligini koruyan virids CD4 yardimci T
hiicrelerinde (6zellikle hafiza) latent olarak kalmasi

« Hedef hiicrelerin de novo enfeksiyonu (devam eden
replikasyon)

« Immiin sistemin enfekte hiicreleri eradike edememesi

Towards an HIV cure: a global scientific strategy. Nat Rev Immunol 2012 Jul 20;12(8):607-14.
Dahabieh MS, et al. Annu Rev Med 2015;66:407-21.



Latent hiicre

Replikasyon yetenegi olan
stabil proviris tasir
Transkripsiyon asamasinda
sesiz (viral transkript ya da
viriyon uretimi yok)

Hicresel uyar:

Y

viriyon uretimi

Towards an HIV cure: a global scientific strategy.
Nat Rev Immunol 2012 Jul 20;12(8):607-14.
Kumar A, et al. Clin Epigenetics 2015 Sep 24;7(1):103.

Establishment of latency

Free H|V<§;

Activated  Resting Myeloid
CD4*Tcell memory cell
Y CD4+ T cell

---------

A minority of | [ Majority of
cells become | | infected cells
latently die or are
infected eliminated




Fate of latently infected cells

Latently infected resting
memory CD4+ Teell

Activated Activated Activated Persistence

T cell T cell Tecell in long-lived : =
E memory T cell Homeostatic
Release : proliferation
of HIV ' of T cells
v

T cell-T cell

transmission

Apopt05|s

T cell infection

Towards an HIV cure: a global scientific strategy.
Nat Rev Immunol. 2012 Jul 20;12(8):607-14.
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Kirde hedeflenen temel prensipler

* Viral rezervuarin eradikasyonu
aktivasyon
eradikasyon

» Immiinoterapi
konagin bagisiklik sistemini HIV'e karsi gliglendirmek

* Gen terapileri
CD4 + T hiicrelerini virise direngli hale getirebilmek



Viral Rezervuarin
Eradikasyonu



Viral rezervuarin eradikasyonu
--sok et ve o6ldir--

LATENTLY INFECTED
MEMORY CD4+ T CELLS

0RO
0e®

AKTIVATOR

®

CELL DEATH

SENSITIZATION @

SHOCK
LATENCY
REVERSING AGENT

ENHANCED IMMUNE CLEARANCE
ADOPTIVE T CELL TRANSFER
ANTIBODY IMMUNOTHERAPY

°$ —
/H
‘. .. " ART @
» y 2; y
@. b o
3 %L .« *
-
d 8 . 5
@ . s ‘.Q’. * @ N
0 e @, ‘
i »
VIRUS-PRODUCING CELLS DIE

Latent C

D4+ T hiicrelerini

®®

Viriis tetikli sitopatik etki
ve/veya konak bagisiklik
sistemi etkisiyle hiicrelerin 6liimu

aktive ederek HIV ekspresyonunu
saglamak

Kimata JT. Challenges and strategies for the eradication of the HIV reservoir . Current Opinion in Immunology 2016, 42:

Chun TW, et al.Nat Immunol 2015 Jun;16(6):584-9

Hiicrelerden salinan
viruslerin yeni hiicreleri
enfekte etmesinin
engellenmesi

:65-70.



Latent CD4 hicreleri aktivatorleri

 Histon deasetilaz inhibitérleri
« DNA metiltransferaz inhibitorleri
* Protein kinaz C agonistleri

* Bromodomain ekstraterminal motif inhibitorleri
[ Apoptoz indikleyicileri
d BCL-2 inhibitérleri
[ Reftinoik asit-indiikleyici gen 1 inhibitorleri

« Apoptoz protein inhibitérlerinin inhibitorleri

« Immiin checkpoint inhibitorleri

« Toll-like reseptor agonistleri

asmussen AT, et al. Cancer therapies in HIV cure research. Curr Opin HIV AIDS 2017, 12:96-104



i) Latency reversin nis
| HDAC inhibitors Vorinostat, romidepsin,
ponobinostat

Table 1. Cancer therapies investigated in HIV

BET inhibitors

Histone
methyltransferase
inhibitors

DNA
methyltransferase
inhibitors

I_R agonists

Licensed (CTCL, MM) Reversing HIV latency by Yes, refs [9-13]
shremefin remodelling
OTX015, JQ1 Phase 1/2 Reversing HIV latency by No
promoting recruitment of P-TEFb
to the HIV LTR
Low doses only of Not safe ot doses Prevents histone 3 methylation that  No
chaetocin, BIX01294 tested/ preclinical represses HIV transcription,
or DNZep thereby reactivating latent HIV
Azacitidine, decitabine Licensed (MDS) Prevents CpG methylation at the No
HIV promoter that represses HIV
transcription
Bryostafin-1, prostratin Phase 1/2 Reversing HIV latency by

activating NF«B signalling
pathways

Rasmussen AT, et al. Cancer therapies in HIV cure research. Curr Opin HIV AIDS 2017, 12:96-104



(ii) Apoptosis promoting compounds

BCL-2 antagonists

RIG-| inducers

PI3k/Akt
inhibitors

SMAC mimetics

Tyrosine kinase

inhibitors

(iii) Immune modulation

Venetoclax

Acitretin

Perifosine, arctigenin

Birinapant,
SBH0637142,
LCL161

Ibrutinib

Licensed (CLL), phases
1-3

Licensed (psoriasis only)

Phase 1/2

Phase 1/2

Licensed

Inhibits antiapoptotic BCL-2,
sensitizing cells to apoptosis.
When combined with LRA
reactivation, leads to
preferential apoptosis of HIV-
infected cells

Reactivates HIV transcription and
activates RIG induced
apoptosis, leading to selective
apoptosis of HIV-infected cells

Blocks PI3K/Akt pathway
signalling, sensitizing HIV-
infected cells for apoptosis

Inhibits inhibitor of apoptosis
proteins (IAPs), sensitizing HIV-
infected cells for apoptosis,
induces viral replication

Impairs Bruton's tyrosine kinase
on the surface of HIV-infected
cells, inducing selective
depletion of HIV-infected cells

No

No

No

No

No

Immune Ipilimumab, Licensed (melanoma, Enhancing HIVspecific T cell Yes, ref [60]
checkpoint pembrolizumab, NSCIC) responses; reversing HIV

inhibitors nivolumab latency

TLR ogonists GS9620, MGN1703 Phase 1, 2 Activating DCs and NK cells; Yes, refs [76,78]

reversing HIV latency

Rasmussen AT, et al. Cancer therapies in HIV cure research. Curr Opin HIV AIDS 2017, 12:96-104




«Sok et ve oldiir»-eradikasyon
4

Latent proviral DNA

Post-integration Latency
An interplay of EDACs, HMTs,
DNMTS, microRNAs and
cell specific transcription factor |
such as CTIP2

Yiiksek diizeyde bazi

Resting C04° T cells

a

ART altindaki
ile

hastalarda

Viral proteinlerden agig

Latency reversing agents (LRAs) NN s .

"kick and kil strategy
haflza T LRAs:
hiicrelerinde  HDACis, HMTis, DNMTis,

HIV other LRAs (1Q1, PKC agonists, HUCF‘Z YUZC lnde HIV']. EnV

. Disulfiram, I-Bet, I-Bet151 and
transkripsiyonun’ o o :

. MS417)
aktivasyonu

MHC sinif I molekiillerin
Nef tarafindan baskilanmasi
sonucu enfekte hiicrelerin
NK hiicreleri tarafindan
lizizi

cART

High levels of virus production

X Fresh infection * *
*  *

Activated target cell destruction : viral cytopathic effect orimmune clearance

Sherrill-Mix S, et al. Retrovirology 2013;10:90.
Spina CA, et al. PLoS Pathog.2013; 9(12).
Kumar A, et al. Clin Epigenetics 2015 Sep 24;7(1):103.



« Reaktive olan hiicreler tarafindan salinan HIV- 1
antijen diizeyleri yetersiz

» [l

. Immiin yanit rezervuari eradike etmede

yeterli degil

« HDAC inhibitorleri CTL'in HIV enfekte hiicreleri
oldiirme yetenegini baskilayabilir.

Passaes CP, et al. Virology. 2014 Apr;454-455:340-52
Velu V, et al. 2009.Nature 458, 206—210.Amancha P.K, at al. 2013.
J. Immunol.191,6060-6070.
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Latent rezervuarin reaktivasyonu dncesi
sitotoksik hiicrelerin terapotik asilama

ile gliglendirilmesi eradikasyon igin
CD8+ gerekli olabilir mez
CDE i,

—IL=¢J Pre-sinmuiasyornu TaTent rezervaart enmmne eaer

stimulating HIV-1-specific CTLs prior to reactivating latent HIV-1 may be essential for successful
eradication efforts and should be considered 1n future clinical trials.




Imminoterapi



Imminoterapi

* Latent rezervuari eradike edecek ya
da baskilayacak terapotik asilar

Anti-HIV imminitesinin islev ve yayginhgini arttiracak
asilar

* Pasif bagisiklama

Mylvaganam GH, et al. Curr Opin Immunol. 2015 Aug;35:1-8.



Terapotik asilar

Terapotik asi hedefleri:
* Anti-viral CD8+ T hiicreleri

(C TL) Improved praming by Increased breacth and Ennanced largating

‘Therapeutic vaccination

: proteesional APCs functionalty of CO8 T calls of virue-ntectad 1th calis
« CD4+ T hiicreleri e
« Notralizan antikorlar ; # i

j PD.1"
« multi-fonksiyonel T hiicre | SEESEE, SO

> f

w?\ ”% \_

(uzun sireli progresse
olmayanlarla iligkili) Gretimi

« CD8 T hicre (B hiicre
folikillerindeki folikiler T
hiicreleri hedef alacak) tiretimi

Mylvaganam GH, et al. Curr Opin Immunol. 2015 Aug;35:1-8.



VIRAL CONTROL INDUCED BY HIVCONSV VACCINES &
ROMIDEPSIN IN EARLY TREATED INDIVIDUALS

Author(s):
Beatriz Mothel, José Moltd2, Christian Manzardo3, Josep Colll, Maria C Puertasl, Javier Martinez-Picadol, Tomas
Hanke4, Bonaventura Clotetl, Christian Branderl

1irsiCaixa AIDS Rsr Inst, Badalona, Spain,2Fundacié Lluita Contra la Sida, Badalona, Spain,3Univ of Barcelona,
Barcelona, Spain,4The Jenner Inst, Oxford, UK

Abstract Body:

The combined use of therapeutic vaccination and specific drugs that can reactivate latent reservoir virus (Kick and kill

strategies) hold the promise to achieve a functional cure for HIV infection. The recently completed BCNO1 vaccine trial
(NCT01712425) consisted in a ChAd.HIVconsv and MVA.HIVconsv prime/boost vaccination in early treated individuals

BCNO02-Romi (NCT02616874) is an ongoing single-arm proof-of-concept study enrolling 15 individuals rolled-over from
BCNOL1 trial. After 3 years under viral suppression, all participants were immunized with MVA.HIVconsv (2x10E8 pfu),
followed by three weekly-doses of romidepsin (RMD, 5 mg/m2 BSA), and by a second MVA.HIVconsv vaccination.
Participants underwent a monitored antiretroviral pause (MAP) and treatment was resumed if plasma viral load (pVL)
increased >2,000 copies/ml.

Mothe B et al. Viral control induced by HIVconsv vaccines & romidepsin in early treated individuals. Conference on
Retroviruses and Opportunistic Infections (CROI 2017), Seattle, abstract 119LB, 2017.



« 15 hasta (14 kadin, 1 erkek)
* Ortalama yas: 40 yil

* Hastalarin tiimiine erken ART baslandi
(ortalama 3 ay, maksimum: 5,5 ay).

* >3 - <4 yil ART (INSTT igeren)

* Ortalama CD4: 728 hiicre/
mm3 (minimum 416).



MVA HIVconsv (2x10E8 pfu)
asl

3 romidepsin/hafta
(RMD, 5 mg/m2 BSA)

MVA HIVconsv (2x10E8 pfu)
as!

«l «lﬁl

17. haftada ART kesildi




* 13 hastanin tedavisi kesildi.

* 8 hastada ilk 4 haftada viral yiik eski
diizeylere yiikseldi.

* 5 hastada (%38) viral yiik diisiik diizeylerde

kaldi (< 200 kopya/ml)

Proviral DNA diizeyleri daha diisiik
Yiksek diizeyde korunmus bdlgelere karsi artmis imminite



. hasta

6 hafta ART'siz

. hasta
. hasta
. hasta

. hasta

12 hafta ART'siz
19 hafta ART'siz
20 hafta ART'siz

28 hafta ART'siz




Pasif bagisiklama

* Monoklonal HIV'e 6zgiil n6tralizan

antikorlarin pasif infiizyonu
---Hucreler arasi HIV yayilimini engellemek
---Antikor bagimli hiicre aracilikli sitotoksiste

ve/veya viral inhibisyon ile enfekte hiicreleri eradike
etmek

Chun TW, et al. Nat Med 1999; 5: 651-55.
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* alpha-4 beta-7 integrin immin sistem
hicreleri tzerinde yogun olarak bulunan bir
reseptor

« HIV ve SIV bu reseptorleri tasiyan hicreleri
enfekte ediyor.

d VCAML or
AS Abronec
PN
.Dl_l
L% “.'.}
ol
'I';
%:
| ] PML
Natalizumab Yes Yas Ne
Vedolizumab No Yas Ne Mot observed
Etrolizumab Ne Yas Unknown

Nature Reviews | Diug | ‘



HIV ve SIV yiizeyinde de alpha-4
beta-7 integrin mevcut mu??

« HIV ve SIV konak hiicrelerden
tomurcuklanarak salinirken alpha-4
beta-7 integrinin yogun oldugu baélgeden
ayrildigi igin bu reseptorleri de zarf
ylzeyine almis oluyor.

« HIV ve SIV yiizeyinde yer alan protein
alpha-4 beta-7 integrin esdeger



Fauci ve ark.'nin 2014-2016 yillari arasinda
laboratuvarlarinda yiirittikleri ¢alisma sonuglar::

alpha-4 beta-7 integrine karsi laboratuvar
ortaminda olusturulan antikorlar

<

SIV'in enfekte olmayan maymunlara bulas:
azaltiyor

enfekte maymunlarda SIV remisyonuna yol agiyor



18 rhesus makak maymunun SIV ile enfeksiyonu

l 5 hafta sonra

|

9 haf‘ry
sonra

11 maymuna 23 hafta boyunca
3 haftada 1 kez alpha-4 beta-7
integrin antikor infiizyonu

9 hafta
sonra

7 maymuna 23 hafta boyunca
3 haftada bir kez plasebo antikor
inflizyonu

3 maymunda antikor gelisimi
8 maymunda ART kesildikten sonra
23 ay boyunca SIV kan ve GIS'te
saptanamaz diizeyde

ART kesildikten 2 ay sonra viral
rebound
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Vedolizumab (Anti-alpha4beta7) in Subjects With HIV Infection Undergoing Analytical Treatment
Interruption

This study is currently recruiting participants. (see Contacts and Locations) ClinicalTrials.gov Identifier:

Vernfied December 1, 2016 by National Institutes of Health Clinical Center (CC) NCTO2788175

First received: May 28, 2016
Last updated: January 24, 2017
Last verified: December 1, 2016
Information provided by (Responsible Party): Histary of Changes

National Institutes of Health Clinical Center (CC) { National Institute of Allergy and Infectious

Diseases (NIAID) )

Sponsor:
National Institute of Allergy and Infectious Diseases (NIAID)

Full Text View  Tabular View  No Study Results Posted Disclaimer [ How to Read a Study Record

B> Purpose

Background:

In most people infected with hurman immunodeficiency virus (HIV), their immune system cannot control HIY infection. They need drugs called
combination antiretroviral therapy (CART) to control the HIY. When people stop cART treatment, their immune system cannot control the infection
again. They can also hecome resistant to cART and have lasting side effects. Researchers want to test if the drug vedolizumab is effective at



Gen terapileri



Gen terapileri

» Enfeksiyon iligkili 6zgiil genleri
modifiye ederek hiicreleri HIV'e

direngli hale getirmek

Kemik iligi nakli ile CCR5-defektif hematopoetik hiicrelerle
repoplilasyon saglamak

* Entegre olan proviriisiin eksizyonu

Passaes CP, et al. Virology. 2014 Apr;454-455:340-52



Gen terapileri

Genetik materyalde
» modifikasyon

* par¢alanma

* eklemeler..

Niikleazlar, rekombinazlar, RNAiler....

Transcription activator-like effector nucleases (TALENS)
Zinc-finger nucleases (ZFNs)

Clustered regularly interspaced palindromic repeats (CRISPR)/
CRISPR-associated protein 9 (Cas9)



HIV enfeksiyonuna ya da replikasyona
direncli hicre tretimi

CCRS (Wild type) CCRS (Edited)
* Genome editing A

{ZFN, TALEN,CRISPR/Cas9 system)
CD4" T cells — 3 D47 celis
cD34* stem cells D347 stem cells

Apheresis Reinfusion

Patient

TRENDS in Biotechn ology

Gu WG.Trends Biotechnol 2015 Mar;33(3):172-9.



Recombinant adenovirus ZFN

\, W
Lentiviis vector
\‘ CCR5 mRNA

shRNA
SRNA —— T

W O N W N A W .
s
4

Kent SJ,et al. Lancet Infect Dis 2013 Jul;13(7):614-21.



CCRS (Wild type)
A

CD4™ T cells
CD347 stem cells

{ZFN, TALEN, CRISPR/Cas9 system)

CCRS (Edited)
Genome editing A

4T cells
034" stem cells

=

Q Reinfusion

Patient

TRENDS in Biotechn ology

Orijinal HIV'e
duyarli hiicrelerin
eradikasyonu igin
kemoterapi gerekli



Proviral DNA eliminasyonu

A

C'z
HI\ w&\ Viral genome

PrECOLIT e

Latent hiicrelerdeki proviral DNA'ya
ulasim sorunu
(1/milyon CD4 + T hiicre)
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Jerome Kr, et al. Disruption or Excision of Provirus as an Approach to HIV Cure.
AIDS PATIENT CARE and STDs Volume 30, Number 12, 2016
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Hidden HIV reservoirs exposed by telltale protein

The discovery helps to identify dormant infected cells and could one day lead to a

cure.

Amy Maxmen

15 March 2017

/ Rights & Parmissions




Virologists lack even basic knowledge of the reservoir, because latently infected cells are
exceedingly hard to find in the body. It was Benkirane’s quest to solve that problem that led him
and his team to the CD32a protein marker. The researchers exposed resting T cells to
fluorescently tagged HIV in the lab, and searched for differences in gene expression between cells
infected by the marked virus, and those that weren't. A subset of the quiescent infected cells
turned on a gene, which coded for CD32a, that was almost undetectable in uninfected cells. The

researchers also determined that the protein is not expressed at significant levels in cells actively
producing HIV.

Using an antibody that sticks to CD32a, the researchers then pulled cells expressing the protein
out of human blood samples from HIV-infected people. As expected, these were quiescent T cells
harbouring HIV. “You absolutely could not have done that before now,” Benkirane says.

Exposure

Deeks hopes that the new protein target, or biomarker, accelerates research on a cure, in the
same way that tests to measure the amount of virus in a sample helped to develop antiretroviral
therapy in the late 1990s.

The next steps will be to replicate the findings by screening blood from patients of different
genders, ethnicities, ages and stages of the disease, says Tony Fauci, director of the US National
Insitute of Allergies and Infectious Disease in Bethesda, Maryland. Scientists will also test tissues



Gelecek...

- Terapotik agi+/-HDAL
« Immunomodiilatuvar molekiiller:

TLR agonistleri, anti-PD-1/PD-L1
antikorlari

» Kronik enflamasyonu baskilayici
tedaviler



Gelecek...

 Heterodimerik interlokin-15 ile tedavi

CD8+ T ve NK hiicrelerin sayisinin artmasina yol
agarak aktive olmus enfekte hicreler yok edilebilir

* Regulatuvar T hiicre (Tregs) deplesyonu
+ dendritik hicre temelli asi

Pavlakis GN, et al. Heterodimeric IL-15 induces effector cellactivation and trafficking to the germinal centers of SIV infected macaques. J VirusErad 2016;

2(Suppl 2): 6. Abstract OA4-1.
He T, et al. T regulatory cell depletion in controller macaques reactivates SIV and boosts CTLs. J Virus Erad 2016; 2(Suppl 2): 16. Poster21.
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+
Korunma

HIV/AIDS pandemisinin sonu

TESEKKUR EDERIM




