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Probléma

* Fertozéses komplikaciok HSCT-t kovetoen:
* Vilagszerte altalanos probléma

 HSCT-hez kapcsolodé immunszupressziv kezelés
kovetkezménye

o Karakterisztika:
* Opportunista fertozések
* Atipikus tiinetek
* Késoi diagnozis
 Emelkedo mortalitas



HSCT kockazatai - fertozések

Causes of Death after HLA-Matched Sibling

HCT done in 2014-2015
Dred within 100 days post-transplant  Déed at or bayond 100 days post-transpiant”

® Prmary Dsease ® |rdechon ® Primary Dassse = rdection
= Crgen Faikre = OVHD = Organ Faikue = GVHD
- Hemarmage s Other » Graft Rejecton » Second Malgnancy
= Hemarthage Other
'CIHMTR ‘Data reflects 3.year mortality

Causes of Death after Autologous
HCT done in 2014-2015

= Primary Dsease
= Infection
= Organ Fadure
= Second Malignancy
» Hemorrhage
Other

' CIBMTR
Data reflects 3-year mortaity =

Causes of Death after Unrelated Donor HCT

done in 2014-2015
Died within 100 days post-transplant  Died at or beyond 100 days post-transplant®

= Prmary Duosse » infaction ® Primary Disease ® infechon

» Organ Faikee = GWD » GVHD w Organ Fadure
« Hemarrhage = Graft Repcton ® Second Malgnancy » Hemorrhage
® Second Malgnancy « Other Cther

* Data reflects J-year mortabty

‘clemm
"

Early mortality from
infections

autoHSCT 7%

alloHSCT sibling

20% alloHSCT UD
20%




Jellemzo virusok

Latent infections Sporadic infections

virus % seropositive virus % infections
patients
HSV 1/2 50-90% RSV 5-15%
VZV >90% Parainfuenza 5-10%
CMV 45-90% Influenza <5%
HHV-6 >90% Adenovirus <5%
EBV >90% Rhinovirus <5%
BKV >90% Metapneumovirus 5-20%

* Virusfertozés — problémak:
* Nincs hatékony terapia
* Arendelkezésre allo terapia tovabb ronthatja a beteg
allapotat
 Rezisztencia alakul ki



Megoldas

Virus Specifikus T-sejtek adoptiv atiiltetése

VST transzfer strategiak:
« nem manipulalt limfocita infaziok HLA-match szeropozitiv
donoroktol:
* Nagy riziko — GVHD




Megoldas

Virus Specifikus T-sejtek adoptiv atiiltetése

VST transzfer strategiak:

« nem manipulalt limfocita infaziok HLA-match szeropozitiv
donoroktol:

* Nagy riziko — GVHD

* Szelektalt készitmények
* target nagy hatasfoku felismerése
* Relative biztonsagos
 Profilaktikusan is alkalmazhato

» Elsosorban autolog és HLA-match sejtek
* Nem Off-The-Shelf



Megoldas

Virus Specifikus T-sejtek adoptiv atiiltetése

VST transzfer strategiak:
« nem manipulalt limfocita infaziok HLA-match szeropozitiv
donoroktol:
* Nagy riziko — GVHD

* Szelektalt készitmények
* target nagy hatasfoku felismerése
* Relative biztonsagos
 Profilaktikusan is alkalmazhato
» Elsosorban autolog és HLA-match sejtek — uj
eredmények!!!



Szelekcio hattere

Culture with antigen presenting cell {APC) 10 days to 8 weeks

Immunomagnetuc
technology

Donor

Recipient

Viral-specific T-cell transfer

O Virus-specific T cells from HSCT donor for the
treatment of viral infections

Alloreactive T lymphocytes )
‘ £ or diseases after HSCT

@ other ceis FNysecretionassay  gmT; 2018

e C Qian et al.
* \mmr"n presenting ce | tAPC)


https://www.nature.com/articles/bmt2017232#auth-1

Szelektalas tipusai

Antigen/APC Elony Hatrany
Teljes virus/virus lizatum Hatéasos antigén E16 virus, hosszas el6allitas
Virus proteinek Kész termék Kevésbé hatdsos antigén
Virus vektorok Reprodukalhato Hosszu eléallitas
Peptid mixek Reprodukalhatd, kész Megel6zéen immundominans

terméekek fenotipus tesztelése

Dendritikus sejtek Potens stimulator Limitalt sejtszam, nehézkes
Monocitak Konnyen izolalhato Kis hatékonysag
Arteficialis APC Koénnyen expandalhato, Donorvariabilis hatdsossag

eloallithato




Klinikai hatasossag - CMV

Method of T cell
selection
IFN-y capture

Ex vivoexpansion

Ex vivoexpansion

Ex vivoexpansion

Ex vivoexpansion

IFN-y capture

Ex vivoexpansion

Ex vivoexpansion

Antigen presentation

Peptide mixes of pp65

CMV lysate and peptide
mixes of pp65

Dendritic cells with
CMV-infected
fibroblasts

Dendritic cells with
CMV-infected
fibroblasts

CMV antigen; only CD4

clonal population infused

pp65 protein

Dendritic cells with
peptide mix (pp65)

Dendritic cells with
peptide mix (pp65)

GVHD occurrences

3 patients with grade |
aGVHD; 3 patients with
grade 11/111 aGVHD; 3
patients with cGVHD

No GVHD

3 patients developed
grade I/11 aGVHD, all
responding to steroids
3 patients with grade |
aGVHD only

1 case of GVHD

1 case of GVHD

3 patients with grade 111
aGVHD, with one
associated death; 2
patients with cGVHD
No GVHD

CMV status

11 developed CMV
reactivation, all
responded to antivirals
or repeat infusion of T
cells

Only 1 patient had
persistent CMV viremia,

No CMYV disease, CMV
immunity restored

8 patients also required
ganciclovir but
subsequently cleared
viremia

7 patients with CMV
reactivation; 5 patients
with clinical disease; 2
patient deaths from
CMV

4 patients died of CMV-
related disease; 15
patients with in

vivo expansion

2 patients with
reactivation not
requiring treatment

14 patients cleared CMV

Reference/institution

(46)/UCL”

(54)/MKP"

(55)/FHCRC’

(10)/UCL

(56)/U of Perugia”

(57)/UCH®

(59)/U of Sydney®

(60)/MsSKcC"


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B46
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B54
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B55
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B56
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B57
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B59
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B60

Klinikai hatasossag - EBV

114

EX vivoexpansion

IFN-y capture

EXx vivoexpansion

Ex vivoexpansion

EXx vivoexpansion

EXx vivoexpansion

PBMCs with LCLs

EBNAL overlapping
peptide mixtures

PBMCs with LCLs

T cells with LCLs

T cells with LCLs

T cells with LCLs

No aGVHD or new
cases of GVHD

1 patient with Grade
I/l aGVHD

No de novoGVHD; 8
patients with
reactivation of Grade
I/11 GVHD; 11
patients with limited
cGVHD; 2 patients

with extensive cGVHD

No GVHD

EBV-specific
immunity restored,
clearance of viremia,
no PTLD

Expansion of EBV-
specific T cells in 8
patients and
clinical/virologic
response in 7 patients

No PTLD
development;
remission of
preexisting PTLD in
11 of 13 patients

Resolution of PTLD in
13 patients;

No aGVHD, 4 patients No PTLD

with limited cGVHD

No GVHD

development

No PTLD
development,
reconstitution of EBV-
specific immunity

(49)/SICRH’

(47)/UCH

(48)/BCM'

(64)/MSKCC

(65)/SICRH

(66)/SICRH


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B47
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B48
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B64
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B65
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B66

Klinikai hatasossag — tobb virus ellen

EBV-CMV-Adeno 10

EBV-Adeno 12

EBV-CMV-Adeno 11

EBV-CMV-Adeno- 11
BKV-HHV6

Ex vivoexpansion

Ex vivoexpansion

Ex vivoexpansion

Ex vivoexpansion

Dendritic cells
nucleofected with
viral plasmids: EBV
(LMP1, LMP2,
bzlf), CMV (IE1,
pp65), adenovirus
(hexon, penton)

PBMCs with
Ad5f35 vector and
LCLs

No GVHD

PBMCs with LCLs No GVHD
transformed with
Ad5f35-CMVpp65

vector

PBMCs with
pepmixes (LMP2,
BZLF, EBNA1,
penton, hexon,
pp65, IE-1, VP1,
large T, Ull, U14,
U90)

1 grade I/l GVHD

1 grade Il aGVHD

8 patients with CR;
1 patient with stable
EBV disease
without PTLD

Expansion of virus-
specific immunity,
resolution or
prevention of
clinical disease

Expansion of EBV-
and CMV-specific
immunity in all
patients, adenovirus-
specific immunity in
patients with

clinical disease;
clearance of all
clinical disease

No viral reactivation
in 3 patients infused
prophylactically;
EBV—5 patients
with CR, including
PTLD; CMV—2
patients with CR, 1
PR; adenovirus—
1CR; BKV—5

meatiAarmte ot D 1

(81)/BCM

(11)/BCM

(80)/BCM

(75)/BCM


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B81
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B80
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B75

Klinikai hatasossag — 3rd party donor

EBV 8 Ex vivoexpansion PBMCs with No GVHD
LCLs

EBV 33 Ex vivoexpansion PBMCs with No GVHD
LCLs

EBV-CMV-Adeno 50 Ex vivoexpansion PBMCs with 6 with grade |
LCLs transformed GVHD; 1 with
with Ad5f35- grade Il GVHD, 1
CMVpp65 vector  with grade 111

GVHD
EBV 2 Ex vivoexpansion PBMCs with No GVHD

LCLs

3 patients with
CR; 1 patient with
PR, subsequently
refused treatment;
2 patients with no
response; 2
patients passed
away before
evaluation
(unrelated to
VSTs)

21 patients with
CRorPR; 6
month OS 79%

17 of 23 with
PR/CR for CMV;
14 of 18 PR/CR
for adenovirus; 6
of 9 PR/CR for
EBV

Both with CR

(85)/U of
Edinburgh®

(86)/U of
Edinburgh

(22)/BCM

(87)/MSKCC


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B85
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B86
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5641550/#B87

VST SEJT TERAPIA HELYE A VILAGBAN
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SZELEKCIO HATTERE

TUMOR DAGANATELLENES T SEJTEK
ELTAVO';'TASA/ .\ VISSZAADASA

3 .
TUMOR -

R — KIVALASZTAS
FRAGMENTALASA

SZAPORITAS

gae O
@@ ‘ GJ@'@

Culture with
6,000 1U/ml IL2

TUMORELLENES
HATAS
VIZSGALATA




TIL — Attorés metasztatikus melanémaban

Pre-Treatment 27+

Rosenberg =t al. Adoptive cell therapy for the treatment of patients with metastaticmelanoma Cumr Opin iImmunol, 21(2), 222-240.

* Tipikusan melanémaban hatékony?. ter 8otechociogis

* Avizsgalatba bevont betegek 15-30%-4aban CR
» Sok betegnek nincs tumorhoz kotott T-sejtje

’M;)nthsw '

TIL Type Precondition No. Patients ORR
NCI Selected Cy/Flu 43 49%
NCI Selecsed Cy/Flu = 2-Gy TBI 25 2%
NCI Selected Cy/Flu + 12-Gy THI 25 2%
NCI CDS' young CyiFlu = 6-Gy TBI 3323 S8R
NCT CDS™ young vs young CviFlu 3534 2 35%
Sheba Young Cy/Flu 57 Mo
MofYin Selected Cv/Flu 13 %o
MD Anderson  Selected (if possabie) Cy/Flu H 48%
Average 47



TIL SEJT TERAPIA HELYE A VILAGBAN




SEJTTERAPIA GENMODOSITOTT (DESIGNER)
T-SEJTEKKEL

GYORS
SZABALYOZHATO
HATEKONY

-Megprobaljuk jobba tenni a természet
alkotasat...”-Dr. Carl June




Designer T-sejt terapiak

()
génmaodositas C ( Y
Y ‘L/

p—

-
Designer T

Autolog donor Recipiens



Génmodositas lehetoségei

* Szekretalt molekulak:
« Citokinek (IL7;1L15;1L2)
 BITE
* Checkpoint inhibitor
 ECM targetalas

e Membranhoz kotott molekulak:
« Target specifikus TCR
« CAR

 Citokin receptorok



Génmodositas lehetoségei

* Szekretalt molekulak:
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 BITE
* Checkpoint inhibitor
 ECM targetalas
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Kiméra antigén receptor (CAR)

MAD

Kiméra antigén receptor
(CAR)
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CAR T-sejtek eloallitasa — retrovirusok
termelése
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CAR T-sejtek eloallitasa — transzdukcio

2. RETROVIRUS TRANSZDUKCIO
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Kiméra antigén receptor (CAR)-
mukodés

CAR




Kiméra antigén receptor (CAR)-
generaciok

I. GENERACIO 1. GENERACIO I11. GENERACIO
ScFv -[
1gG4
CD28 TM -[
CD28 CD28
41BB 41BB
CD3z -[
| |
Y
KOMBINACIO:
-citokin
-chechpoint inhibitor
-costimulator
-ECM felismerés
-onkolitikus vakcina virus
-BIiTE

IV. GENERACIO - TRUCK
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CAR-seeciﬂcl

activation

tPersistence
tCentral memory

tSRC
tMitochondrial biogenenesis
t Oxidative metabolism

CAR-seeciﬁcl

activation

+Persistence
tEffector memory
+SRC
+Mitochondrial biogenenesis
t Glycolytic metabolism

Immunity .

Volume 44, Issue 2, 16 February 2016, Pages 380-390

Article
Distinct Signaling of Coreceptors Regulates Specific Metabolism
Pathways and Impacts Memory Development in CAR T Cells

Omkar U. Kawalekar !, Roddy S. O'Connor 2, Joseph A Fraiefta *, Lili Guo 3, Shannon E. McGettigan ', Avery D
Posey Jr. !, Prachi R. Patel , Sonia Guedan ', John Scholler !, Brian Keith *, Nathaniel W. Snyder ® ¢, lan A. Blair
* Michael C. Milone '+ 2.5 CarlH. June 252 &



CAR T SEJT TERAPIA KLINIKAI ALKALMAZASA
EMILY WHITHEAD - B SEJTES LEUKEMIA

2016
2012

EMILY WHITHEAD ES CSALADJA CARL JUNE PROFESSZORRAL
NOVARTIS: 1 milliard USD SEAN PARKER: 250 millié USD



CAR T SEJT TERAPIA KLINIKAI ALKALMAZASA
B SEJTES LEUKEMIA

University of Memorial Sloan Kettering National Institutes of
Pennsylvania®' Cancer Center®® Health™
Target antigen cD1¢ CD19%0 CD190
CAR generation 2nd 2nd Znd
Vector Lentivirus Retrovirus Retrovirus
Costimulatory domain 4-1BB CcD28 CcD28
Duration of culture 8-12 days 11 days
No. of ALL patients 30 16 20
Fludarabine 25 mg/m?
Individualized, mainl Cyclophosphamide 3 g/m? e
Conditioning regimen G y YERpneap & Cyclophosphamide 900
fludarabine based. day 2 :
mg/m* day 2
Median follow-up 7 months NR 10 months
Overall survival 78% NR 51.6%
No. of patients undergoing allo-HSCT 3 7 10
Response ; ,
Morphologic CR gg: gz:
MRD negative CR '

Duration of CAR T-cell persistence 11 months 3 months 68 days



CAR T SEJT TERAPIA KLINIKAI ALKALMAZASA
EREDMENYEK KOCKAZATOK

Szamos leukémiiaban hatékony, de szervi daganatban nem
mukodik kielégitoen

Egy kezelés a betegek nagy részében (70-80%) gyogyulast
eredmeényez

Atmeneti silyos mellékhatasok — CRS - tocilizumab

Hosszu tavon a mellékhatasok kérdésesek - neurotoxicitas
Betegre kell szabni — nem univerzalis

Csak specialis kozpontokban elérheto
NAGYON DRAGA!!!



KYMRIAH- A GYOGYULAS ARA

NDC 0078-0846-19

tisagenIeCIeuceI Human T-Cells Rxonly

Suspension for IV infusion

J KYM R | ﬂ I_ITM Cultured, genetically modified

For autologous use only

Target Total Volume 10mL-50mL per bag Dispense with Medication Guide
Dosage: See prescribing information.

Contains 2 x 10° to 2.5 x 108 CAR-positive viable T cells

Cryopreserved in: 31.25% (v/v) of Plasma-Lyte A, 31.25% (v/v) of 5% Dextrose/0.45%
sodium chloride, 20% (v/v) of 25% HSA, 10% (v/v) of 10% Dextran 40 (LMD)/5% Dextrose
and 7.5% (v/v) DMSO )

Store at < -120°C; vapor phase of liquid nitrogen SSE?O#OFRND(ZJ% 00
Properly identify intended recipient and product S BN

h Do not use leukocyte depleting filter DIN: W1234 17 123456
Do not irradiate Expiry: 01-JAN-2018
Not evaluated for infectious substances Batch: 12345678

¥ Mfd. by: Novartis Pharmaceuticals Corporation :

Morris Plains, NJ 07950 @ PP Material No. 8123456 For Novartis use only
U.S. License # 1244  KYMRIAH.com FP Material No. 7123456 .
1-844-4KYMRIAH (1-844-459-6742) o ‘ _ZFII; ;g
(> NOVARTIS 5004685 © Novartis tiezze  |l[|II MWL Code  Code

1 kezelés ara: 475000USD (130 millio HUF) — B-ALL
300000USD - DLBCL



CAR T SEJT TERAPIA HELYE A VILAGBAN




CAR T-SEJTEK AZ INFEKTOLOGIABAN
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domai m s I l l CART cells for infection, autoimmunity and
domain allotransplantation.
SEPSCRA NG A CGR EFY™  Maldini CR1, Ellis GI1, Riley JL2.
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Receptor count/cell

A HER2 mint terapias target

A trastuzumab és a kiméra antigén receptorral modositott T-
sejtek tumorellenes hatasanak osszehasonlitasa
terapiarezisztens emlotumor sejtvonalakon

200000+
N=3

100000+

MDA MDA JIMT1
HER2

Cell line
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Receptor count/cell

A HER2 mint terapias target
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HER2-CAR T-SEJTEK
ELOALLITASA
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HER2-CAR T-SEJTEK IN VITRO MUKODESE
KOKULTURA ESSZE

IFNy (pg/ml)

15000~ 150007 [ MDA
[l 1vg/ml HER2-FC [l VDA-HER2
N=4 - [ IMT-1
10000~ E 10000
g
>
£
50004 = 5000
° ;&~ \ 9 @ Q ° {& N XV ) 4
v v
» b2 v A\ )
» & ¢ §F & & » & ¢ &~
@Q' A’ 0’1, Q4 A &Q/ Al 6\/ 0'1/
¢ & & & &
& & o &F & aF
< A &” < < &
x Q q'x %
v )
; &
& S
N=4
e+ 0<0.001
14 =
=
5 [] MEDIUM
(O]
= I NT T-CELL
S [ NK-92
S 05. [0 TRASTUZUMAB
= [l NK-92+TRASTUZUMAB
2 [l HER2-CAR T-CELL
=
O]
o
0
MDA MDA-HER2 JIMT-1
(flLUC) (flLUC) (fflLUC)

Cell line



HER2-CAR T-SEJTEK IN VITRO MUKODESE
SZFEROID
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HER2-CAR T-SEJTEK IN VIVO MUKODESE

| WEEK 1 | WEEK 2 WEEK 3 WEEK 4 WEEK 5
| 3x10° TUMOR CELL >
UNTREATED
N N
NK-92 5x106 NK-92 CELL ) | 5x108 NK-92CELL ) | 5x105 NK-92 CELL
N N
TRASTUZUMAB | 100pg TRASTUZUMAB 100ug TRASTUZUMAB Y 100pg TRASTUZUMAB ) 100pg TRASTUZUMAB % 100pg TRASTUZUMAB
4 4
NK-92 5x105 NK-92 CELL N | 5x108 NK-92 CELL N | 5x108 NK-92 CELL
TRASTUZUMAB | 100ug TRASTUZMUAB 100pg TRASTUZUMAB Y 100ug TRASTUZUMAB 100pg TRASTUZUMAB X 100pg TRASTUZUMAB
4 4




HER2-CAR T-SEJTEK IN VIVO MUKODESE

NK-92
+ HER2-CAR
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