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Autolog verdssejt atultetés autoimmun
betegsegekben
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Indications for Hematopoietic Cell Transplant in the US, 2019
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ASCT sulyos autoimmun korkepekben

300

200

Oms [ Hematological
[ssc ) other neurological
Bcrohn CJiop

[JsLE [CJvasculitis
[CJother connective [ other AD

[ Arthritis

Auto-HSCT

100

EBMT ADWP database — update March 2023



ASCT sulyos autoimmun korkepekben
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EBMT Autoimmun betegségek munkacsoportja
2 évtizedes tapasztalat — folyamatos javulas

-Betegvalasztas
E
-Transzplant technika .
=
:
E —
0.0

PFS

Year of transplant
- 1995-1999 280
— 2000-2004 326

- 2011-2015 601

I 1 L )

1 2 3 4
Time from transplant (years)

number of at-risk patients
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314 248 199 |66
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EBMT Autoimmun betegségek munkacsoportja !
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-Betegvalasztas =
-Transzplant technika i
0 1 2 3 4 5
Time from transplant (years)
Diagnosis number of at-risk patients
- MS 756 430 300 224 183 140
- SSc 349 208 156 114 95 79
- CD 109 50 27 19 14 8
A kovetési ido legtobbszor nem elég hosszu -

( 5 év koril)

Progression-free survival

0.0

0 1 2 3 4 5
Time from transplant (years)



2013 el6tti ASCT eredmenyek hosszu kovetéssel
Diagnosis MS SSc Crohn's SLE
n 532 321 96 84
time from transplant (years) | 17 (10-28) 16 (10-29) 13 (10-21) 21 (11-27)
FU (yrs), pts alive 9y (<1-25) 8y (<1-24) 8y (<1-19) 6y (<1-26)
age at HSCT 36y (18-65) 44y (19-69) | 33y (20-58) 33y (18-56)
M/F (%) 42/58 34/66 43/55 11/89
State (dead / alive, %) 15/85 (%) 31.5/68.5 (%) 7/93 (%) 25/75 (%)
time to death (months) 62 (<1-277) 19 (<1-305) | 92 (<1-163) 5,5 (<1-110)

Time variables are reported as median (range)

EBMT ADWP database — update March 2023




EBMT ASCT eredmények hosszu kovetéssel
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A Sclerosis Multiplex ketfazisu betegség. Megel6zhetd a
progressziv szakasz transzplantacioval?

Preclinical | Relapsing-Remitting MS | Secondary Progressive MS

W 100
9.0 Tolf A et Al. Acta Neurol Scand 2019
EDSS "
Lesion )
load T2 54
T1 Gad H 3
Time
= S
z 5 B = = B S
Demyelination/ 10 —-
' Axonal loss 0.0
Y 3y Y 5y oy ’y 8y )y 10y
Pathology
Increasing B
disease \s‘ 3 Rl
burden &
MRI :
*_ 5-5.5 = Increasing limitation in ability to walk
4-4.5 = Disability is moderate
3-3.5 = Disability is mild to moderate
g ' 2-2.5 = Disability is minimal
Therapies SRS RS TRISAR S Myelin/neural repair

immunomodulator_y k 1-1.5 = No disability

0 = Normal neurologic exam

EDSS indicates expanded disability status scale; MS indicates multiple sclerosis.

Sospedra M and Martin R. Ann. Rev. Immunol. 2005



RR-MS with follow-up > 120 months

AZIENDA
OSPEDALIERO
UNIVERSITARIA
CAREGGI

e e L s L6 Median (range)
Sex F F M F

Age, yrs 32 20 35 32 32 (20-35)
Disease duration before HSCT, yrs 13 6 9 4 7.5 (4-13)
Treatment duration before HSCT, yrs 11 3 6 1 4.5 (1-11)
No. of previous DMTs 2 3 3 2 2.5 (2-3)
EDSS at baseline 7.0 4.5 3.5 6.5 5 (3.5-7)
Delta-EDSS in the year prior to AHSCT 0.5 1 0.5 0 +0,5 (0-1)
Relapses in the year prior to AHSCT Yes Yes Yes Yes

Follow-up duration, months (yrs) 122 (10.2) 131 (10.9) 175 (14.6) 128 (10.7) 129.510.8 (10.2-14.6)
EDSS at last follow-up 35 2.0 3.0 5:5 3.25 (2-5.5)
Delta-EDSS last follow-up - baseline -3.5 -2.5 -0.5 -1.0 -1.75 (0.5-3.5)
Relapse after AHSCT 0 0 0 0

MRI activity after AHSCT 0 0 lnewT2atlly 0

EDSS= Expanded Disability Status Scale

Riccardo Saccardi adatai (Firenze 2023)




Indications for haematopoietic stem cell transplantation for haematological diseases,
solid tumours and immune disorders: current practice in Europe, 2019

Betegség Testvérdonor allo Idegen donor allo “

Sclerosis multiplex
(aktiv, relabalo-
remittalo, terdpia-
rezisztens )

kisérleti kezelés/Ill

’ z .
7
. ey .
.

kisérleti kezelés/Ill standard indikacid/|

standard indikacio/|

kisérleti kezelés/Ill

valaszthato lehetség/Il

Crohn-betegség kisérleti kezelés/Ill kisérleti kezelés/Il valaszthato lehet6ség/Il

Rheumatoid arthritis kisérleti kezelés/Ill
DT L RARGELIERS  valaszthato lehet6ség/Il valaszthato lehetség/Il valaszthato lehet6ség/Il

valaszthato lehetség/Il

valaszthatd lehetdség/Il

Bone Marrow Transplantation (2019) 54:1525-1552



Osszefoglalds-1: Autoimmun betegségek
autotranszplantaciojanak indikacioja

* Nem rutin eljaras, csupan bd 2 évtizedes multja van

* Az autoimmun betegség kronikus , de nem malignus betegség
e risk / benefit”

e Az autoimmun betegségek HSCT indikacioja még keresi a helyét
» Kevés adat - 0sszesen kb. 2 ezer beteg

* Uj kompetitiv célzott / immunterapiak



Osszefoglalds-2: Autoimmun

netegségek

autotranszplantaciojanak inc

ikacioja

® Rossz prognazisu, a szokasos terapiak ellenére

relabald/progrediald, tobbnyire szisztémas

Vagy

életveszélyes (sziv-érrendszeri/idegrendszeri/vese)
szovédmeénnyel jaro alapbetegség (pl. szisztémas

sclerosis)

® Nem végstadiumban (amikor még a szervi funkciok

megtartottak)

e Altaldban autolég HSCT



rourotens Az MSC-k pozicioja és differenciaciés potencialja

Béta-sejt Csontveld stroma

Pluripotens
@ Multlpotens |v|s

Adipocita

Chondrocita

Oszteocita

250+ sejttipus!!!

o " Pericita
Cytotherapy, 2009, 11:377 Izom  Fibroblaszt



Mi az a mesenchymalis 6ssejt (MSC), és mi a szerepe?

* Funkcionalisan épek-e a rendelkezésre allé6 MSC-k?
* Elegend6 MSC all-e rendelkezésre az adott szbvet regeneralodasahoz?




MSC definicio

1. Kitapadnak a tenyészt6 edény falahoz

2. Sejtfelszini antigének:
Poz: CD105,CD73, CD9O,
Neg: CD45, CD34, CD14 or CD11b, CD79a or CD19, and HLA-DR

3. In vitro képesek differencialodni, lehet beloliik:
Osteoblast

Adipocyta
Chondrocyta

International Society for Cellular Therapy (ISCT)
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A mesenchymalis ssejtek antimikrobialis hatasa
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A ClinicalTrials.gov honlapon publikalt MSC terapiak

Skeletal

system
diseases

indikaciok szerint

Central
nervous

system
diseases

Cardiovascular Immunologic

diseases

diseases

m1999-2012

Respiratory
Diseases

m2012-2020

Urogenital Liver diseases Diabetes and
diseases diabetic
complications

Regenerative Therapy 18 (2021) 355—362



MSC terapia elsd hatosagi befogadasok

* Akut myocardialis infarctus 2011 (Dél-Korea)
* Graft versus host betegség 2012 (Kanada, Uj-Zéland)
* Graft versus host betegség 2015 (Japan)



Hatosagi befogadast nyert MSC készitmenyek

Name MSC type Indication Country of approval (year) Company

Alofisel Human AT-MSC Complex perianal fistulas in Europe (2018) TiGenix NV/Takeda
CcD

Prochymal Human BM-MSC GvHD Canada (2012) Osiris Therapeutics Inc./

(remestemcel-L) New Zealand (2012) Mesoblast Ltd.

Temcell HS Inj Human BM-MSC GvHD Japan (2015) JCR Pharmaceuticals

Knee articular cartilage
defects

Cellgram-AMI

Human BM-MSC

Acute MI

South Korea (2011)

Levy et al., Sci. Adv. 2020;

Pharmicell Co. Ltd.

6:eaba6884 22 July 2020



Akut GvHD keze
Els® esetleiras

ése harmadvonalban MSC-vel

Treatment of severe acute graft-versus-host disease with third party haploidentical mesenchymal stem
cells

Katarina Le Blanc et al.

Lancet 2004 May 1;363(9419):1439-41.



Mesenchymalis ssejtterapia steroid rezisztens, sulyos acut GVHD
kezelésére: fazis 2 vizsgalat

—— Complete responders
— Partial respanders and nan- respanders

Sureieal (%)

P08

a T T T
1 F] 3 4 5

Years after HSCT
Mumber atrisk
Complete responders el 6 2 20 13 10
Fartial-responders o o 17 11 10 2
non.responders

Figure 2. Survival from time of haemopoietic-stem-cell transplantation in patients

given mesenchymal stem cells
Survival at the end of follow-up was 52% (95% CI 34-70%) for the 30 complete

responders and 16% (0—-32%) for the 25 partial responders or non-responders.

Le Blanc, Frassoni, Locatelli, Bacigalupo, Ringden et al, Lancet, 2008, 37



Article

Children and Adults with Refractory Acute
Graft-versus-Host Disease Respond to Treatment with
the Mesenchymal Stromal Cell Preparation
“MSC-FFM”—OQOutcome Report of 92 Patients

Halvard Bonig L Zyrafete Kuci 2 Selim Kuci 2 Shahrzad Bakhtiar %, Oliver Basu 3,
Gesine Bug 4 Mike Dennis °, Johann Greil ¢,|Aniko Barta /, Krisztian M. Kallay °|", Peter Lang 9
Giovanna Lucchini 19, Raj Pol 1 Ansgar Schulz 12(0) Karl-Walter Sykora 13

Irene Teichert von Luettichau 4, Grit Herter-Sprie 15 Mohammad Ashab Uddin ', Phil Jenkin ¢,

Abdulrahman Alsultan 77, Jochen Buechner 15, Jerry Stein 19 Agnes Kelemen 20

Andrea Jarisch 2, Jan Soerensen 2, Emilia Salzmann-Manrique 2 Martin Hutter 2,
Richard Schifer !, Erhard Seifried !, Shankara Paneesha !, Igor Novitzky-Basso 22
Aharon Gefen 2, Neta Nevo 2, Gernot Beutel 2, Paul-Gerhardt Schlegel 25 Thomas Klingebiel >

and Peter Bader 2

Cells 2019, §, 1577



Children and adults with refractory acute graft-versus-host disease respond to treatment with
the mesenchymal stromal cell preparation ,,MSC-FFM” — Outcome report of 92 patients

A kezelt betegek adatai - 1

] Zrewlesa ] %
Diagnézis (malignus/benignus) 69/23 75/25

Eletkor

Gyermek

Feln6tt

Testvérdonor

Nem-rokon donor

Haploidentical

Cells 2019 Dec; 8(12): 1577.



A kezelt betegek adatai -

Akut GvHD sulyossaga MSC elé6tt

grade |l

grade Il
grade IV

GvHD terapias vonalak szama MSC elott

Cells 2019 Dec; 8(12): 1577.



(B) Median number of doses of MSC-FFM was 3 (range: 1-9), with the majority
receiving either 2 or, as intended per label, 4 doses.
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Cells 2019, 8, 1577
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Figure 5. Survival of patients treated with MSC-FFM. (A) Six-month overall survival estimates for the

entire cohort (solid black line), for children (solid ochre line) and for adults (solid maroon line) were 64%
(95% CI 54-74%), 69% (95% CI 58-82) and 54% (95% CI 39-76), respectively. OS was higher than recently
published results from comparable cohort that received the best available therapy (Garcia-Cadenas et al.
(2017) BMT 52:107-113, Ref. [2]). (B) Six-months cumulative incidence of death from underlying
disease (solid black line) and from other causes (dashed black line) were 3% (95% CI 0-7) and 33%

(95% CI 23-43), respectively.

Cells 2019, 8, 1577



MSC for steroid refractory GVHD

Start
aGvhd skin
i i % { } >
1. MSC-FFM 2. MSC-FFM
Day+14 Day+33 Day+40 Day+42 Day+49

Bone Marrow Transplantation (2018) 53:852-862



Prophylaxis and management of graft versus host disease X ®
after stem-cell transplantation for haematological o
malignancies: updated consensus recommendations of the
European Society for Blood and Marrow Transplantation
www.thelancet.com/haematology Vol 7 February 2020

Table 3: Recommendations for the treatment of acute GVHD treatment

There is no standardsecond-line freatment ﬁ:nl acute GVHD. |

Current practice is to prescribe one of the following drugs:
alemtuzumab, al-antitripsin, basiliximab, cellular therapies
(eg,|mesenchymal cellsfand regulatory T-cells) dadlizumab,
extracorporeal photopheresis, fascal microbiota transplantation,
JAK inhibitors (eq, ruxulotinibwhich is FDA approved),
mycophenolate mofetil, methotrexate, pentostatin, rATG,
sirolimus, or vedolizumab: for second-line treatment of acute
GVHD, centres should follow their institutional guidelines, and
patients should be treated in clinical trials when possible




Osszefoglalas

1. A Clinical Trials.gov 1603 vizsgalatot tart nyilvan MSC-vel 2023. nov.-
ben

2. A MSC egyik f6 klinikai alkalmazasa az immunszuppressziv hatas
kiaknazasa.

3. Az egyik befogadott klinikai alkalmazas a GVHD kezelése

4. Magyarorszagon is finanszirozott az MSC kezelés steroid refrakter
aGVHD kezelésére

5. Az eddigi klinikai vizsgalatok biztatdak, de a kis esetszam, és a
nagyon heterogén betegcsoportok és kililonb6zé6 MSC-k nehezitik a
megitélést.



Major factors affecting the heterogeneity and ultimately the clinical outcome of MSCs.

Isolation method

* Needle/biopsy :

* Enzymatic/mechanical 1

dissociation

+ Sorting (

MSC tissue of origin: '

* Bone marrow 2oy

* Adipose tissue /

* Umbilical cord \
Donors :
* Health status
* Genetics
* Gender
+ Age

A B

MSC preparation
Cryopreservation

—T I
\ ;
\ * DMSO conc.

Culture/scale-up
& *Media

Administration

* Media

* 02 levels

+ Confluence

* Culture surface

+ Passage number
* Cell surface modification
* Flasks vs. bioreactors

* Master cell/working cell \
Culture rescue
*Thawing media
*Thaw/culture protocol

banking approach

M

* Local/systemic

* Injection site

* Injection device properties
(needle size/geometry)

* Injection/infusion buffer

* Cell carrier materials

Oren Levy et al. Sci Adv 2020;6:eaba6884

C

Recipients
* Host cytotoxic responses
* Inflammation status
* Hypoxia
* Extracellular matrix (stiffness)

ECM

Tcells —

Macrophages —

~

® 6 6 0 ¢
I L
il
Disease stage/severity

Science Advances

Klannas
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