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Erisim ve paha problemlerini gbz ardi ettiginizde multipl myelom tedavisinde CAR-
T/NK hicre tedavilerini asagidaki tedavi asamalarinin hangisinde kullanmayi uygun
gorursuniz?

A) iLK NUKS B) 2. VEYA 3. NUKS C) RUTIN TEDAVi SECENEKLERINI
TUKETMIS iLERI NUKS



Erisim ve paha problemlerini goz ardi ettiginizde multipl myelom tedavisinde CAR-
T/NK hiicre tedavilerinin gelecekte otolog kdk hiicre naklinin yerini alabilecegini
dustndyor musunuz?
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A) EVET B) HAYIR
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Multiple Myeloma Pathophysiology
Complex Cellular, Cytokine and
Bone Marrow Matrix
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ICAM1, intercellular adhesion molecule 1; NK, natural killer; NKT, natural killer T cell; F

1. Raab MS, et al. Lancet. 2009;374:324-339. 2. Morgan GJ, et al. Nat Rev Cani
J Haematol. 2007;138:563-579. 6. Rosenblatt J, et al. J Immunother. 2011;34:4
2009;70:854-857. 10. Gupta D, et al. Leukemia. 2001;15:1950-1961. 11. Jourdan:
14. Oranger A. et al. Clin and Dev Immunology. 2013; 2013:289458




Gercek Yasam Pratiginde Hasta Sonlanimi

Proportion of patients

reaching line of therapy 61%

95%

Reason End of 1L End of 2L
for ending (n=1802) (n=1380)
treatment

Stable disease/

I S5o- I s

remission
As planned I 38% I 262
Progression [l 10% I 6%
Patient refusal ] 4% W 6%

Toxicity

I 1% j l4°/o T

38%

End of 3L
(n=1329)

I 1%
I 20%
I 24

M 8%

12% T

15%

End of 4L
(n=354)

I 5%
I 25%
I 27%
3%

lZ%T

1%

End of 5L+
(n=132)

Hl 13%

W7%
I 517
13%

-B%j

Poor performance
status

Death

Neurological 1%
Infection <1%
Cutaneous <1%
Poor tolerance <1%

11%
0%

Haematological 2%
Neurological 2%
Hypertension <1%
Infection <1%
Thrombocytopenia <1%
Cutaneous <1%
Respiratory issues <1%

Neurological 2%
Haematological 1%
Thrombocytopenia <1%
Asthenia <1%
Radiotherapy

toxicides <1%

Haematological 3%

Anaemia 1%

Myocardial
infarction 1%

Infection <1%

B5%
13%

W °%

13%

M 11%

3%

Neurological 5%
Cutaneous 3%
Digestive issues 1%
Delerious state 1%
Cytopenia 1%

Thrombocytopenia 1%

M 12%

B 4%

YENi PARADIGMAMIZ EN ‘iY’ TEDAVI SECENEKLERINi iINDUKSIYON VE iLK NUKSTE KULLANMAK!

“Data from 4997 patient charts in Belgium, France, Germany, Italy, Spain, Switzerland, and the UK.
The proportion of patients who had received each line are from the cross-sectional review; data on durations of treatment and treatment-free intervals are from the retrospective review.
1L-5L = first line-fifth line treatment; ClI = confidence interval; m = month.

Yong K, et al. Br J Haematol. 2016;175:252-264.



Blood Cancer Journal

Altmetric: 97 More detail >

Curing Multiple Myeloma (MV) with Total Therapy (TT)

Bart Barlogie, Alan Mitchell, Frits van Rhee, Joshua Epstein, Shrauel Yaccoby, Maurizio Zangari, Christoph Heuck, Antje Hoering, Careth | Morgan, and articte jopen
Jon Cronley Defining cure in multiple myeloma: a

comparative study of outcomes of young
individuals with myeloma and curable
hematologic malignancies

Curing mYE|Oma at |aSt: dEﬁning criteria and prOViding the EVidence Praful Ravi, Shaji K. Kumar, James R. Cerhan, Matthew J. Maurer, David Dingli, Stephen M. Ansell & S.

flnar 2014 124105

Vincent Rajkumar

Bart Barlogie, Alan Mitchell, Frits van Rhee, Joshua Epstein, Gareth ). Morgan, and John Crowley Cﬂrﬂble diSEHSES WE are Cﬂnﬁdﬁm thﬂt When W SEE CUre. We Wl“ kmw
: :

Blood 2014 124:3043-3051; doi: https://doi.org/10.1182 /blood-2014-07-552059

I
Kur Var! Kir Yok. Olsa Bilirdik!




NUks Ne Kadar Kotu?
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Houston we have a PROBLEM!!!
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Keats, JJ. Blood. 2012 120(5):1067



Miyelom Kemik |
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Miyelom’da Hedeflenebilir
Yolaklar
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Miyelom’da Hedefe Yonelik Immunoterapi
Secenekleri

Antitumor " Anti-CD3
antibody antibody
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antibodies:
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Immune checkpoint
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Anti-PDL-1/PD-1
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Tumor-DC fusion |
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Immunomodulatory
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Miyelom’da Hedefe Yonelik ImmuUnoterapi Secenekleri
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Miyelom’da Imminoterapi

Stratejileri

Immunotherapeutic strategies in development in MM

1. Agents that reverse tumor-
mediated immune paralysis

2. Agents that selectively
target the malignant clone

3. Agents that activate immune
cells to target the tumor

Immunomodulatory
drugs

Immune checkpoint
inhibitors

Adjuvant therapy
Immune booster

“Connecting
flights”

Monoclonal
antibodies

Passive immunity
Targeting a receptor

Truly “targeted”
therapy

Chimeric Antigen
Receptor (CAR) T cells

Dendritic cell or
peptide vaccine

Active therapy
Delivering cells

Risk “off target”
effects




Miyeloma’da Immunoterapi —
Monoklonal Antikorlar

Antibody-dependent
cellular cytotoxicity

Apoptosis/growth

Complement-
arrest

dependent

(ADCC) cytotoxicity (CDC) via targeting

C1
&t

signaling pathways

Effector
cells CDC

. :g{m q

ADCC
¢ Daratumumab ¢ huN901-DM1 (CD56)
(CD38) ¢ nBT062-maytansinoid
(CD138)
¢ 1339 (IL-6)

e Lucatumumab or dacetuzumab (CD40) * BHQ880 (DKK1)
* Elotuzumab (CS1) e RAP-011 (activin A)
¢ Daratumumab (CD38) ¢ Daratumumab (CD38)

e XmAb 5592 (HM1.24)




Muhim olan darphaneyi soymak degil, darphaneyi soyarken para basmak.
Nice innovatif ve Erisilebilir Miyelom Tedavilerine!

Simdiye kadar tUmoru statik immUn hicrelerce yok etmeye calisirken, artik dinamik, kendini
cogaltabilen immun hicreleri araci olasrak kullaniyoruz..



Q MAYO CLINIC

Myeloma Initial Therapy: Future State

Short-Term

Dara-VRd Dara-VRd
ASCT

Dara-VRd Dara-VRd
ASCT CAR-T
CAR-T

Len-based doublet

i Len-based doublet or STOP STOP
or triplet

triplet maintenance
\ Rajkumar SV. 2

maintenance till with MRD-based
progression decision on duration




CAR-T Hucre
Tedavisi

CAR STRUCTURE (2nd generation)

.
et }
v

ALTERNATIVE
LOADING METHODS
* mRNA electroporation
* SB DNA transposon system

Lentiviral
or
retroviral
vector

Lympho-
depletion

© CAR LOADING LLV.INFUSION @

@

G
@

@ EXPANSION APHERESIS @
VENIPUNCTURE

CELL SOURCE
* Autologous (patient)
* Allogeneic (donor)

* Cell line ("off-the-shelf”)
ALTERNATIVE

CELLTYPES
* NK cell
*ydT cell

* NK/T cell

ANTIGEN

TARGETS

Clinical (published)

* BCMA

+CDI38

+CDI9

* NKG2D
ligands

* Light chains

Clinical (ongoing)

+ CD38

* SLAMF7/CS|I

* CD44vé

+ CD56

* GPRC5D

*TACI

* LewisY

* NY-ESO-|

Preclinical

+ CD229

* Integrin 37

+ CD70

+CDId




¢ Zelig Eshhar ¢ Carl H. June

¥y / ,///
T Cells with Chimeric Antigen Receptors Have Potent
Antitumor Effects and Can Establish Memory i
Patients with Advanced Leukemia

NEW RESEARCH IN Physical Sciences v Social Sciences
Expression of immunoglobulin-T-cell receptor Michael Kalos"" Bruce L. Leving"™" David L. Porter' Sharyn Katz', Stephan A. Grupp®, Adam Bagg " and Carl H. Jun..
chimeric molecules as functional receptors with + Seeal authors and afiatons

antlbOdy-type Sp&CIfiCIty Science Translational Medicine 10 Aug 2011:

G Gross, T Waks and Z Eshhar Vol. 3, Issue 95, pp 9%ra/3
PNAS December 1. 1989. 86 (24) 10024-10028: httos://doi.ora/10.1073/onas.86.24.10024 DOI: 10.1126/scitranslmed 3002642




The NEW ENGLAND JOURNAL of MEDICINE

BRIEF REPORT

Chimeric Antigen Receptor T Cells
against CD19 for Multiple Myeloma

Alfred L. Garfall, M.D., Marcela V. Maus, M.D., Ph.D., Wei-Ting Hwang, Ph.D.,
Simon F. Lacey, Ph.D., Yolanda D. Mahnke, Ph.D., J. Joseph Melenhorst, Ph.D.,
Zhaohui Zheng, M.S., Dan T. Vogl, M.D., Adam D. Cohen, M.D.,
Brendan M. Weiss, M.D., Karen Dengel, R.N., B.S.N., Naseem D.S. Kerr, M.P.H.,
Adam Bagg, M.D., Bruce L. Levine, Ph.D., Carl H. June, M.D., and
Edward A. Stadtmauer, M.D.
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Anti-CD19 CAR T cells with high-dose
melphalan and autologous stem cell
transplantation for refractory multiple myeloma

Alfred L. Garfall, ... , Marcela V. Maus, Carl H. June

JCI Insight. 2019;3(8):e120505. https:/doi.org/10.1172/cl.insight.120505.




Table 1. Patient characteristics and clinical responses

ID  Age/Sex Poor-prognosis features  Priorlinesof ~ Mel. dose (mg/m?)* PFS, prior ASCT  PFS,ASCT +CTLO19 Response, day 100

therapy after ASCT®
1 48 F Complex karyotype, 10 140 181 479 SCR
t(4:14), del7p, +1921
2 58 M Complex karyotype, ] 200 341 42 PD
BRAFV600E
3 65F Plasma cell leukemia 3 140 210 182 VGPR
5 b4 F t(4;14), +1g, <PR to 1 140 127 249 VGPR
induction
6 53M  BRAF V60OE mutation 2 140 100 16 PD
1 62 F N/AC b 140 342 223 VGPR
8 57F t(4:14), +19 4 200 334 187 PR
9 62 M +1, t(4;14) 4 140 266 92 PD
10 68 F del(17p), +1g 10 140 249 155 PR
12 59M N/AC b 200 325 323 VGPR

"Dose with ASCT + CTLO19. All subjects received melphalan at 200 mg/m? dose with prior ASCT. "Responses are graded according to Intemnational Myeloma
Working Group definitions. ‘Cytogenetic data not available. Mel., melphalan; PFS, progression-free survival; VGPR, very good partial response; PR, partial
response; PD, progression of disease; SCR, stringent complete response.




Myelom Tedavisinde Yeni Hedef BCMA

- @
K, LNy Kisa émiir PH Y BCMA
‘*.-" ‘-’b-’ 8 " ‘ ‘ Y Immiinglobulin

Pro-B Pre-B Gegis Naiv GC-B Hafiza Plazmablast PH N

Uzun 6miur PH
_ BCMA

BAFF-R
0,0 = BCMA: Spesifik olarak plazma hiicrelerinde ve myelom hiicrelerinde ifade
®"e0® _ pCvA edilmekte
APRIL . e . -
o o v h = TNF super ailesinin hicre ylzey reseptori
@ -’
e ° . = Mpyelom hiicrelerinde normal plazma hiicrelerinden daha fazla ifade
BAFF edilmekte
.> SBCMA = Diger dokularda ifadesi yok

\ %4
i

B hiicre olgunlasmasinda ve farklilasmasinda anahtar role sahip

<
\®

L4
\Y4

~

Myelom hiicre biyimesini, sagkalimini, kemoterapi direncini ve kemik iligi
y-sekretaz mikrogevresinde immiin baskilanmayi tetiklemekte
= BCMA ifadesi MGUS durumundan ileri myeloma dogru artmakta

Hiicre Zan
= Ek ligandlari arasinda APRIL ve BAFF mevcut

Cho. Front Immunol. 2018;9:1821. Moreaux. Blood. 2004;103:3148. Sanchez. Br J Haematol. 2012;158:727.




BCMA'’i Hedefleyen Tedaviler

Antikor-ilag Konjugatlar
Belantamab mafodotin

MEDI2228
CC-99712
Bispesifik T Hiicre Baglayicilari
4 AMG 420
AMG 701
BIMA —dl 3 CC-93269
* REGN5458
JNJ-64007957

PF-06863135




Cyclophosphamide 300 mg/m? - Fludarabine 30 mg/m? QD for 3 days —+ [CAR-BCMA T cells Single infusion

CART-BCMA",
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Idecabtagene Vicleucel: BCMA-Hedefli CAR T-Hiicre

Hiicre Dig1 Bolge .
@ Hedefleyici bélge Anti-BCMA
Viral vektor Destek/TM Bolge

Tiimore
baglanan bolge

CD8 koprisiu/TM bolge

Sinyal blgesi Hiicre ici bolge 118
Ko-stimiilatuar bolge )

T-Hlcre aktivasyon bolgesi
CD3¢

Idecabtagene: ikinci Jenerasyon CAR yapisi
Idecabtagene CAR dizayni = Lentiviral vektor ile kodlanmis edilmis BCMA hedefli

otolog CAR T Urlinii

Promoto Cipa Ko-stimilatuar bélge: 4-1BB
r Tiimér-baglayici Sinyal bélgeleri = T-Hucre aktivasyon bélgesi: CD3 {
bolge

Raje. ASCO 2018. Abstr 8007. 4-1BB, CD28 ile kiyaslandiginda daha az toksisite ve daha siregen CAR-T varli§l sunmakta




MM’da Faz | CRB-401 Idecabtagene Vicleucel Calismasi:
Calisma Dizayni

= Cok merkezli, R/R MM’da acik etiketli faz | calisma (N = 43; veri kesim tarihi: Mart 29, 2018)
— Doz artirim (n = 21): 2 3 sira tedavi (PIl, IMiD iceren) veya ¢ift refrakter, > 50% BCMA+

— Doz genisletme (n = 22): Daratumumab maruziyeti, son tedaviye diren¢, BCMA ifadesinden bagimsiz

Idecabtagene CART inflizyonu

Tarama, Il |decabtagene CART isleme  [iRQ Doz artirimi: 50, 1?0, 450, or 800 x 10°
Lokaferez sureci (10 giin) hicre
Doz genisletme: 150-450 x 10° hiicre

Lenfodeplesyon l

Flu 30 mg/m?; Cy 300 mg/m?

Eriskin R/R MM 2.Itlafta.: I-(I
(N =43) > biyopsisi
Glinler: -5, -4, -3 0. 4. Hafta: Ki
giin biyopsisi, yanit

= Birincil sonlanim: Guvenlilik ve tolerabilite

= jkincil sonlanim: IMWG kriterlerine gére yanit durumu

Raje. ASCO 2018. Abstr 8007. Raje. NEJM. 2019;380:1726.




CRB-401: Bazal Karakteristikler

Parametre Doz Artirim Doz Genisletme D‘::‘ ér;lr)lm
(n=21) (n=12) Parametre, n (%)
Medyan yas, yil (aralk) 57 (37-74) 64 (46-75) Maruz Refrakter
o)
LG (e L3 () S Onceki tedaviler
Tanidan gegen medyan . .
sure, yil (aralik) e Bl liziully 21(100) 13 (62)
ECOG PS, n (%) . K
. 0 8 (38) 2 (17) Karfilzomib 19 (90) 12 (57)
. 1 11 (52) 10 (83) * Lenalidomid 21 (100) 17 (81)
=2 2 (10) 0
. . * . . :
Yiiksek risk SG,* n (%) 8 (38) 7 (58) Pomalidomid 19 (90) 14 (67)
Medyan takip, ay (aralik) 15 (5.1-22.8) 7.0 (1.5-8.1)
.. . = Daratumumab
Medyan 6nceki tx sayisi, n 7 (3-14) 8 (3-23) 15 (71) 9 (43)
(range)
Anceki OKHN, n (%) 21 (100) 11 (92) 7 Berllen ey (e
=0 0 1(8)
. 1 15 (71) 8(67) = Bort/Len/Car/ 15 (71) 3 (14)
= >1 6 (29) 3(25) Pom/Dara

*del(17p), t(4;14), t(14;16).

Raje. NEJM. 2019;380:1726.

Doz Genisletme
(n=12)

12
(100)

11 (92)

12
(100)

12
(100)

12
(100)

12
(100)

11 (92)

Refrakte
r

7 (58)
7 (58)

7 (58)

31 (94)

12 (100)

5(42)

3 (25)




CRB-401: Doz ve BCMA ifadesine Gore Yanitlar

Doza Gore Tumor Yaniti BCMA ifadesine Goére Yanit
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=_Ir2(TY GYO: 75% mYS: 10.9 mos :91% B mTY
) ) mTY
801 B CiKY mYS: NE 801 B CikY
M PY ® PY
;\? 60 L :\; 60 1
o GYO: 33% Q
© 4071 mys: 1.9 mos © 407

0 50 x 106 150 x 106 2150 x 106 0 450 x 10° 450 x 106
(n=3) (n=8) (n=30) Diisiik BCMA Yiiksek
n=8 BCMA
150 x 10° 450 x 106 800 x 10°
MRD degerlendirilebilen yanith 0 4 11 1 16
hastalar
MRD neg -NGS (10%)- 0 4 (100) 11 (100) 1 (100) 16 (100)

Raje. NEJM. 2019;380:1726.




CRB-401: PFS

= > PR’a kadar gegen medyan siire: 1 ay (aralik: 0.5-3.0)

10
0 = 2 hastada m protein klirensi 9. ayda
| = Erken MRD eldeleri, m prot kinetigi dolayisi ile daha
80 N
uzun siirede TY
MRD negatif hastalarda ortanca PFS: 17.7 ay
__ 607
S
(%2
Ll
a 40 A .
< 150 x 106 CAR T-Hiicre —6—=o€90
20 1 mPFS: 2.6 ay (95% Cl: 1.1-2.9) > 150 x 10° CAR T-Hiicre
mPFS: 11.8 ay (95% Cl: 6.2-E)
0 L] L] L] L] L] n
0 3 6 9 12 15 18 21
Ay

Raje. NEJM. 2019;380:1726.




CRB-401: YE'ler

Tim Hastalar (N = 33) SSS Parametreleri N=33
YE’ler, n (%) Herh.angi Derece Derece Mgdyan baslangic zamani, giin
bir 3 a (min-maks)

derece = Herhangi bir derece 2 (1-25)
SSS (Sit. Sal. Send) 25 (76) 2 (6) 0 = Derece >3 5 (4-6)
Norotoksisite 14 (42) 0 1(3) Medyan siire, giin (min-maks)
Notropeni 28(85)  2(6)  26(79) . perhangi bir derece 5(1-32)
Trombositopeni 19(58)  5(15)  10(30) = Derece >3 2 (2-2)
Anemi 19 (58)  15(45) 0
Enfeksiyon 12(36)  2(6) 0 = Tosilizumab kullanimi: n = 7 (21%)

= Kortikosteroid kullanimi: n =4 (12%)

Raje. NEJM. 2019;380:1726.




2000’den itibaren Onaylanan Myelom Tedavileri

Daratumumab
Bortezomib Lipozomal Pomalidomid  1xazomib Selinexor
doxorubisin EIotuzumab
|
Zoledronik acit Talidomid Karfilzomib Panobmostat Denosumab

T T

Yakin Gelecekteki Potansiyel Onaylar:
= Melflufen

= Belantamab mafodotin (GSK2857916)
= |decabtagene vicleucel (bb2121)




R/R MM’da Faz | LEGEND-2 Calismasi, LCAR-B38M*:
Calisma Dizayni

= Arastirici inisiyatifli, cok merkezli, tek kollu, acik etiketli faz | trial

Hazirlik Rejimi

IMWG
kriterlerine gore : : LCAR-B38M o
i Siklofosfamid 0.07-2.1 x 10° CAR+ T-Hiicre/kg 30. Guinde ilk
son tedavide . e U= nd
niiks -_— Lokaferez 300 mg/m? dozun %20’si 1. giinde, etkinlik
(N=57) -5 to -3. glinler %30’u 3. ginde, %50’si 7. glinde degerlendirmes

(N =57) i

= Birincil sonlanim: Guvenlilik

= jkincil sonlanim: Antimyelom yanitlar (IMWG kriterlerine goére)

*Lentiviral vektor bazli 4-1BB ko-stimilatuar boélge; BCMA yakalayan bolge iki farkh epitope birlikte yakalayabiliyor.

Zhao. ASH 2018. Abstr 955. Zhao. J Hematol Oncol. 2018;11:141.




LEGEND-2: Yanitlar

En lyi GYO (N =57) Doza Gore En iyi GYO (N = 57)
42 (74%) 100~ N =57 n=25 n=32
000 80"
GYO: 88% = oD
601 OiH
39 (68%)
neg 40+ @ pY
W ciky
B TY
6 (11%) 20"
. - 0= "
TY CIKY PY SH IH D Tim <0.5x10° >0.5x10°
D Dozlar hiicre/kg  hiicre/kg

» Medyan YS: 16 ay (95% CI: 12-NR)
= MRD-neg TY'de Medyan YS : 22 ay (95% Cl: 14-NR) = BCMA<40% (n=26/53):92%
= jlk yanita kadar gecen medyan siire: 1 ay (aralik: 0.4-3.6) ® BCMA240% (n=27/53): 82%

Zhao. ASH 2018. Abstr 955.




LEGEND-2: PFS

100+
MRD-negatif TY*
80" mPFS: 24 ay
(95% ClI: 15-E)
12-ay PFS: 87%
g 604
7,)
L
& 40+
MRD pozitif 3
TY Hastalar Tim Hastalar
20+ mPFS: 6 ay mPFS: 15 ay
12_ay PFS: 6% 12—ay PFS: 61%
0- T T T T T T T T T
0 3 6 9 12 15 18 21 24 27
Risk Altindaki Hastalar, n Mos
Tim Hastalar 57 53 48 37 21 11 4 1
MRD-negatif TY 39 39 38 33 20 10 4
MRD-pozitif CR 18 14 10 4 1 1 0

Zhao. ASH 2018. Abstr 955.

*30/39 hasta halen remisyonda.




bb21217: R/R MM’da BCMA Hedefli CAR-T Hiicre

= bb21217
— ldecabtagene vicleucel (bb2121) ile ayni yapiyi kullaniyor

— PI3K inhibitori bb007 ile kiiltiire edilerek daha hafiza-benzeri fenotipte T hlicresi zenginlestirilmesi
saglaniyor

— Zenginlestirilmis CAR-T hiicrelerinin daha uzun sire fonksiyon gésterecegi distiniliyor

— Fonksiyonel CAR-T’lerin stiregenligi yanit sliresi acisindan da dnemli bir belirleyici.

22 hasta, medyan 7 sira tedavi (4-17), 19u dara,

927 Updated Results from an Ongoing Phase 1 Clinical Study of bb21217 Anti-Bcma
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R/R MM’da BCMA Hedefli Calismalar

Birincil Sonlanim(lar)

Calisma

KarMMa-3
(NCT03651128)

KarMMa-2
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Anti-BCMA CAR

bb2121 Anti-BCMA CAR
bb21217 Anti-BCMA CAR

MCARH171 Anti-BCMA CAR

LCAR-B38M Anti-BCMA CAR

s3I cosse

I Transmembrane |:| CcD28

Fig. 1 The schematic diagram of representative structures of BCMA-targeted chimeric antigen receptors (CAR). The BCMA CARs contain a Single-
chain of BCMA antibody variable fragment (ScFv), a transmembrane domain, a hinge region, a co-stimulation domain (4-188, (D28 or 0X40), and
2 (D3z domain. Additional sequences (such as PI3K inhibitor) are added to enhance identification of CAR+ T cells. LCAR-B38M CAR contains two
epitopes of BCMA ScFv, VHH1 and VHH?. PI3K: phosphoinositol 3 kinase
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Kullanimi Kisitlayan veya Etkiyi Azaltan Faktorler
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bb21217: R/R MM’da BCMA Hedefli CAR-T Hiicre

= bb21217
— ldecabtagene vicleucel (bb2121) ile ayni yapiyi kullaniyor

— PI3K inhibitori bb007 ile kiiltiire edilerek daha hafiza-benzeri fenotipte T hlicresi zenginlestirilmesi
saglaniyor

— Zenginlestirilmis CAR-T hiicrelerinin daha uzun sire fonksiyon gésterecegi distiniliyor

— Fonksiyonel CAR-T’lerin stiregenligi yanit sliresi acisindan da dnemli bir belirleyici.
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CAR-T Hucre
Kokteyli

A combination of humanised anti-CD19 and anti-BCMA
CART cells in patients with relapsed or refractory multiple
myeloma: a single-arm, phase 2 trial

Zhiling Yan*, Jiang Cao*, Hai Cheng, Jianlin Qiao, Huanxin Zhang, Ying Wang, Ming Shi, Jianping Lan, Xiaoming Fei, Lai Jin, Guangjun Jing,
Wei Sang, Feng Zhu, Wei Chen, Qingyun Wu, Yao Yao, Gang Wang, Jing Zhao, Junnian Zhengt, Zhenyu Lit, Kailin Xut

Summary

Background Anti-B-cell maturation antigen (BCMA) chimeric antigen receptor (CAR) T-cell therapy has been shown
to have activity in patients with relapsed or refractory multiple myeloma. Reports have suggested that a small
subgroup of less differentiated myeloma clones express CD19 and anti-CD19 CAR T-cell therapy has shown activity in
some of these patients. We aimed to assess the activity and safety of a combination of humanised anti-CD19 and anti-
BCMA CART cells in patients with relapsed or refractory multiple myeloma.

@

Lancet Haematol 2019

Published Online

August 1,2019
http://dx.doi.org/10.1016/
$2352-3026(19)30115-2
See Online/Comment
http://dx.doi.org/10.1016/
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Figure 2: Response assessment after infusion of CART cells
Dotted lines mark 6 months and 12 months after infusion.
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from baseline
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MM’da CAR-T Hiicre Tedavisinde Degisik Hedefler

- CD38 Daratumumab,
Isatuximab, MOR202
=p CS1 (SLAMF7) Elotuzumab
CARAMBA calismasi Numerous CAR T cells
- BCMA GSK2857916 (ADC)
Numerous BiTEs
Numerous CAR T cells
-p CD138 BT-062 (ADC)
GPRC5D CAR, BIiTE
CD229 CAR

R

NKG2D Ligands

Lewis Y Antigen

Surface Ig Baylor kappa light-chain
CAR

ICAM1 (CD54) BI-505 (mAb)

CD48A SGN-CD48A (ADC)

CD46 ADC

CD44v6 EURECART Calismasi

= = CAR T cells in clinical trials
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136 Optimal Dual-Targeted CAR Construct Simultaneously Targeting Bcma and
GPRC5D Prevents Bcma-Escape Driven Relapse in Multiple Myeloma
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BCMA(125) del

BCMA(125) 4188: . '* q 0.8 ¢

(i) BCMA(125)418B¢ +
GPRC5D(109) 4188

i = BCMA(125) del (n=10)
0.6 (i) BCMA(125)418B: +
GPRC5D(109) 41BBL (n=10)

(ii) BCMA(t25) 418B + (iil) GPRCSD(109) 41BBE-2A

GPRCSD{109) CD28¢ 044 BCMA(125) 4188 (n=10)
(iil) GPRCSDI109) 4188 24- = %’};ﬁiﬁ“uswcmﬁzs)

BCMA(125) 41BBC

(iv) GPRC5D(109) CD28z-2A-

BCMA(125) 41BB¢

I 1 I I T 1
Days
(A) BCMA/GPRCSD dual-targeted CAR strategies evaluated for the treatment of MM. (i, ii) parallel manufacturing for
simultaneous 50:50 infusion (jii-iv) 2 CARs expressed by 1 T cell approaches via 2A bicistronic “self-cleaving” peptide containing
vector, codon optimized to avoid DNA recombination (v) Tandem-scFv, “single stalk” CAR. SP: signal peptide; S: spacer; TM:
transmembrane. (B) 4-1BB only containing dual-targeted approaches have enhanced efficacy against BCMA-negative MM
cells. 5-10% OPM2BCMAKO (firefly uciferase®) cells were spiked into bulk OPM2BCMAKO (membrane-tethered cyprindina luciferase*)
cells for IV injection of 2x10° total cells into NSG mice. Day 14, mice were randomized for treatment with 5 x 10° gene modified
human T cells with either 1 of the 5 dual-targeted approaches in Fig 1A, BCMA(125)/4-1BB{ mono-targeted CAR, or BCMA(125) scFv
non-signaling CAR (del) as controls. BLI, d28 shown. (C) Dual 4-1BB containing approaches are superior to tandem scFv-single
stalk design. BCMA heterogeneous MM bearing mice, as in (Fig 1B), were treated with 2.5 x 10° gene modified cells (approaches Fig
1A i, iii, v, and BCMA(125) non signaling del CAR as control). Kaplan-Meier survival curve, days post-OPM2 injection. *p < 0.05
compared to tandem-scFv single stalk CAR.




CAR-NK Hiicre Uretimi

(B) ;
Primary NK cells
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INVITED REVIEW

WILEY

ADVANCES w CELL

“®GENE THERAPY

The therapeutic role of natural killer cells in multiple myeloma

Ghulam Rehman Mohyuddin!

ADCC becomes activated when NK cell
receptor CD16 binds to Elotuzumab
bound to CS1 on MM cells®,

nhibitory
Receptors
e.g. KR,

Elotuzumab 2%

Activating Receptors

MICA/DVR/CD155%.

Melphalan and Lenalidomide can
up-regulate expression of
stimulatory ligands such as

Stimulatory Ligand

IPH-2101 binds to KIR
receptors and prevents
inhibition of NK cell
activity™.

Bortezomib can down-regulate
expression of MHC Class |
expression on MM cells*.

FIGURE 1 Receptors on myeloma cells and NK cells that are targets for several MM pharmacological agents

Adv Cell Gene Ther. 2019;2:e49

Myeloma
Cell

| Muzaffar H. Qazilbash?

TABLE 1 Summary of trials of MM involving NK cell products, and ongoing clinical trials across hematological malignancies involving NK

cells
Number of
Study name/ i
Shi et al”® 10
Szmania et al’? 8
Shah et al” 12
NTC01729091 60
NCT03056339 36
NCT00995137 14
NCT01974479 20
NCT02944162 10
NCT02892695 10
NCT02742727 10

Disease

MM

MM

MM

MM

B Lymphoid Malignancies

hobl

B Acute Lympt

Source of NK cells

Haploidentical KIR ligand mis-
matched NK cells combined with
autologous transplant

Expanded NK cells either autologous
or haploidentical

Cord blood derived NK cells
combined with autologous
transplant

Cord blood derived NK cells
combined with autologous
transplant, Elotozumab and
Lenalidomide

Cord blood derived CAR engineered
NK cells

Haploidentical NK cells

Leukemia

B Acute Lymphoblastic
Leukemia

Acute Myeloid Leukemia

Lymphoid Malignancies

CD7" Relapsed Leukemia/
Lymphoma

MM, muitiple myeloma; CAR, chimeric antigen receptor; NK, natural killer.

Haploidentical NK cells redirected
against CD19

Allogenic CAR engineered NK cells
targeting CD33

Allogenic CAR engineered NK cells
targeting CD19

Allogenic CAR engineered NK cells
targeting CD7

Outcomes
CR=5PR=1,
SD=2,2=PD
7 evaluable patients,
PR=1,PD=6
VGPR or
greater =10, PR =2

Ongoing

Ongoing

Ongoing

Suspended

Ongoing

Ongoing

Ongoing
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CAR-T cell therapy for multiple myeloma: a consensus

statement from The European Myeloma Network

by Philippe Moreau, Pieter Sonneveld, Mario Boccadoro, Gordon Cook, M? Victoria Mateos,
Hareth Nahi, Hartmut Goldschmidt, Meletios A. Dimopoulos, Paulo Lucio, Joan Blade,
Michel Delforge, Roman Hajek, Heinz Ludwig, Thierry Facon, Jesus E San Miguel,

and Hermann Einsele

Haematologica 2019 [Epub ahead of print]

Citation: Philippe Moreau, Pieter Sonneseld, Mario Boccadoro, Gordon Cook, M- Victoria Mateos,
Hareth Nahi, Hartmut Goldschmids, Meletios A. Dimopoulos, Paulo Lucio, Joan Bladé, Miche! Delforg
Roman Hajek, Heinz Ludwig, Thierry Facon, Jesus E: San Miguel, and Hermann Einsele. CAR-T cell
therapy for multiple myeloma: a consensus statement from The European Myeloma Network.

CAR-T cell therapy is still an [experimental therapy,} mostly developed by pharmaceutical
companies. Academic research programs are urgently needed either with or without

collaboration with biotech companies or big pharma to improve efficacy and safety, in
particular to improve persistence of CAR-T cells, avoid antigen loss and reduce
CRS/neurotoxicity.’®*! This is not anything new in Myeloma, an example of disease in which

the close collaboration between the pharmaceutical companies and the European
cooperatives group has resulted in outcomes improvement.

The development of academic programs, with high prioritization rate, in order to reduce the
cost of CAR-T cells proposed by pharmaceutical companies and to increase the academic
knowledge on CAR-T cell therapy, to propose new collaborations with pharmaceutical
companies, and to design EU clinical trials based on the combination of CAR-T with current

or new anti-myeloma strategies, is crucial.

ﬁhe definition of consensus guidelines and educational programs for autologous CAR-T ceh

=

Haematologica. 2019; 104:xxx

therapy could be expanded to other immunotherapeutic approaches, such as bispecific
antibodies, conjugates, NK-cell therapy or allo-CAR-Ts. In the near future, hopefully several
strategies targeting BCMA and other plasma cell antigens will become available for the
treatment of myeloma patients, and expert clinical judgement about the right time for each

patient to use a CART or a bispecific antibodies or antibody drug conjugates will require a

doii10.3324/haematol 2019.224204 Qeep knowledge of myeloma disease. Educational programs under the guidance W

myeloma experts will contribute not only to improve the outcome of our patients but also to
a more efficient use of the available resources.




Etkiyi Azaltan Faktérlerin Ustesinden Gelmek

Daha erken basamaklarda CAR-T Hiicre tedavilerini kullanmak

T Hicre alt populasyonlarinda zenginlestirmeye gitmek (Hafiza-benzeri T Hc'leri gibi)

Es-zamanl CD19’u hedeflemek

BCMA ifadesini artirmak (gama sekretaz inh..)

Es zamanli diger antijenleri de hedeflemek PAHA’YI ve TOKS'S'TEY' AZALTMAK!!!
Allo-CAR, u-CAR konseptlerinin gelistirilmesi

CAR-NK potansiyelini degerlendirmek(?)




CAR T may allow patients to step off
the “treadmill” of continuous treatment

Ama ZOR bir kosu!

‘ A CART
’ 1 '

1- 5
Current paradigm of myeloma therapy: .
continuous treatment until progression

an

One treatment (then observation)
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