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- «  ADA-SCID (Science 2002, New England J Medicine, 20e

*  Wiscott-Aldrich Syndrome (NeW Eng J Medicine 2010, SC/e 2013)

- Congenital amaurosis Leber (New England J Medicine, 2009 and 2013 ‘°?>
* Age-related macular degeneration (Lancet 2015)
 Hemophilia A and B (New England J Medicine, 2011, 2017, 202
* Sickle Cell Disease (New Engl J Medicine, 2017 and 2024)

- Thalassemia (New Eng J Medicine 2018 and 2024, Lancet 2 p&"‘
* Spinal Muscular Atrophy (New Eng/ J Mea’/C/

*  Junctional Epidermolysis Bullosa (Nature 2017)

* X-linked CGD (Nat Med 2020)

* CART cells:Diffuse large B-cell lymphoma (A

CIRM 2016 Annual Report

o

32570 7 Medicine 2017, 2019)
« CART cells: B-cell lymphoblastic leukemia (New Eng J Medicine 2015’),:7‘
N’"

« CART cells: Multiple Myeloma (New Eng J Med 20
«  CART cells: Autoimmune diseases (New Eng J Med 20248hd 2023)
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Approved gene/cell therapies and pricing

e Strimvelis for ADA-SCID 600.000 €
e Kymriah (CAR T) for ALL, DLBCL 475.000S
e Yescarta (CAR T) for DLBCL 373.000S
e Carvykti (CAR T) for Multiple Myeloma 465.000S
e Luxturna for congenital blindness (Leber) 850.000S
e Zolgensma for spinal muscular atrophy 2.125.000S
e Libmeldy for metachromatic leucodystrophy 3.400.000S
e Zynteglo for B-thalassemia 2.800.0005
e Hemgenix for hemophilia B 3.500.0005
e Roctavian for Hemophilia A 2.900.000S
¢ Casgevy for B-thalassemia and SCD 2.200.000S
e Amtavgi for advanced melanoma 515.000$

« Burdensome prices and demand to be paid upfront
« QOutcome-based models of reimbursement



New Era - New Challenges in Disease Treatment

Availability
Limited manufacturing capacity, specialized infrastructure requirements, complexity of
manufacturing

Accessibility
Complex logistics, geographic disparities, need for highly specialized healthcare facilities

Affordability
High costs often place patients and healthcare systems out of reach, straining financial

sustainability
\ }
|

» Delayed or denied access to life-saving treatments
« Inequality in healthcare




The complex logistics of centralized CAR T cell manufacturing
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European ATMP regulation EC1394/2007 (Article 28)

Hospital Exemption enables manufacturing of ATMPs outside the standard centralized marketing
authorization common pathway

* “ATMP is prepared on a non-routine basis according to specific quality standards, and used within
the same Member State in a hospital under the exclusive professional responsibility of a medical
practitioner, in order to comply with an individual medical prescription for a custom-made product for
an individual patient”

“Manufacturing of these products shall be authorized by the competent authority of the Member
State. Member States shall ensure that national traceability and pharmacovigilance requirements as
well as the specific quality standards at Community level in respect of ATMPs for which authorization is
required are pursuant to Regulation”



Improving the "3 A" health pillars: Point-of-Care CAR T cell

manufacturing and Hospital Exemption
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 Availability
* Accessibility
 Affordability

HE

Manufacturing w/o the need of traditional requlatory approvals
Overcoming production delays, geographic limitations, and high costs
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The paradigm of Spain : ARI-0001,

Point-of-Care CAR T cells

February 2021: ARI-0001, an anti-CD19 CAR against B-cell malignancies, received authorisation from the
Spanish Agency of Medicines under ‘hospital exemption’ for the treatment of adult patients with
relapsed/refractory acute lymphoblastic leukaemia

An important landmark : the 15t CAR to have been developed from bench to bedside in the EU and the 1st to
receive the authorisation outside the centralized marketing authorization pathway, proving that local academic
institutions could successfully develop, manufacture, and deliver cutting-edge therapies at a competitive cost
compared to commercial alternatives.

The hospital exemption pathway for the approval of advanced
therapy medicinal products: an underused opportunity? The

case Of the CA R-T ARI-0001 Bone Marrow Transplantation (2022) 57:156 - 159
Esteve Trias (' = Manel Juan'2, Alvaro Urbano-Ispizua® and Gonzalo Calvo'*
DOI: 10.1111/bjh.19170
ORIGINAL PAPER
MOleculal' Therapy Haematological Malignancy - Clinical

Original Article . . . . . .
: The academic point-of-care anti-CD19 chimeric antigen receptor

. . T-cell product varnimcabtagene autoleucel (ARI-0001 cells) shows
CART19-BE-01: A Multicenter Trial efficacy and safety in the treatment of relapsed/refractory B-cell

of ARI-0001 Cell Therapy in Patients non-Hodgkin lymphoma
with CD19" Relapsed/Refractory Malignancies




The Greek (non-) paradigm :

ATMPs development w/o HE

Greece has not implemented HE into its national regulatory framework

As a result, all ATMPSs intended for clinical use must undergo centralized approval via the EMA,
even for small-scale or non-commercial academic developments.

* Increased Regulatory Hurdles
* Limited development restricted to Early-Stage Clinical Trials
* Barriers to Patient Access






2018 — 2021 : GMP accreditation and initiation of the first clinical

trials with multi-virus-specific T-cells in Greece

NN T Tri-VSTs (2019) :

N R, Rapidly produced multivirus-specific T cells for the
{Tvya National Organization for Medicines iz

National Organizaton For Medicines A — management of viral infections from CMV, EBV and

APIOMOR THETONOITIROY: 21911/ 10032023 MNIZTONOIHTIKO ZYMMOP®QIHE ME TOYZ KKIM ENOE H 1 1
FIZTOMOIHTIKG EYMMOP@QZHE ME TOYE KK:n ENOZ BKV, post allogeneic hematopoietic cell

oy napararoy '’ £ lantati

NMAPAIQr N n 10N
1 EONIKO MAPAPTHMA ransplantatio

Mépog 1 | TENIKO NOZOKOMEIO GEISAAONIKHE «TEQPFOZ MANANIKOAAOY», MONAAA FudraCT #: 2014-004817-98

Exbidetan peé and embehpnon ovpomva pe | TONIAIAKHE KAl KYTTAPIKHE ©@EPANEIAL -~ NEIPAMATOZQQN, AIMATOAOTIKO

Ap®. 15 g Odnyiage 2001/20/EK TMHMA / GENERAL HOSPITAL OF THESSALONIKI “GEORGE PAPANIKOLAOU, "GENE

H apyébia apyi ov(mnc) EXMGSa emBeBuidver 1o axéhovba AND CELL THERAPY CENTER - HEMATOLOGY DEPARTMENT

H napaywyds: Geniko Nosokomeio Thessalonikis George Papanikol xavomy ¢ un'apiBy. 52759/ 12-09-2018 ANOPAIHE EOD Epevvids, Arfrioveyd,

AebBuvon Movédag:: Exochi, Thessaloniki, 570 10, EXAdda . K.,uvo-ro/éw;

Additional details on units inspected: Fevike N Helo O Lovikng «lscpyiog ECOK

1T A Movdda Fovidiaxtic kas Korrapusajs Oepanciag — Hepaparoldwv, Ayiaroloys [ APAITHPIOTHTES THE NAPATQIHI = ™

Turipa, Aswgépog Hanavixoldov, Mviaia-Xopridtys, Eoxi MOPQES EONIKHE AAEIAS NAPATQIHE = ‘-.\T oo

Avayvapiotiko opyaviouod OMS. / Avayvapiotiké mn:oBac'uu; OMS.: ORG-100036646 / LOC-100057913) |

e .. Penta-STs (2021) :

Embewphbnke pe paon to ebvikd npdypoppa embeapiictwv ot cuvapmmon pe my vrlapfp. Gdea YNO EPEYNA @A
duvarénrag 0000015967/22/1 e svppavio pe Apf. 13 mg Odnyiag 2001/20/EK érag &y evappoviotel O EPE DAPMAKEYTIKA NIPOIONTA ANGPOMINHE XPHEHE

b o st vt | Donor-derived pentavalent T cells (CMV, EBY, BKV,

AYT 3/89292/03, dpépo 12 .
ITEIPA NPOTONTA:

Anb 10 aroteléopate tav emBe@PTGERY QUTOD T0V TOPXYWY0D, 1) TEAEVTAIN oAb TIG ONOiEg w ) A D V & A Spe,"g i / / u 5 f u m iga t u S) fo r O p po rtu n isti C

mpaypatonouitnke atig 2023-02-14, motonoteltal Gti ovppOpOEVETAL pE Yypa puxpol byxou yia éyguon
* Oiarchés kai oi katefthyntiries grammés tis orthis paraskevastikis praktikis pou kathorizontai stin Odigfa

(EE) 201711572 kai ston kat exousiodéisi kanonismo (EE) 2017/1569 ts Epitcopis* Biohoywd Mpotovea; infections post ha p|0|dent|ca | tra nspla ntation

. . X ) Mpoidvta kuttapurc Bepaneiag
To moetoromTikd avtd avokatontpilel ™y Katdotaer g povadeg Tapaywoyi Ty neepopmvia g Nooiévra AvBd Zwwiic Npoéhe
em0ehpnong mov avapépetat Tapamive Kt Sev apETel va anoteréoel Bhon yia my akioddynon mg pot pdmvng f £ug Hposheuang Eudrac T 2020.00472 5 .23
i PP . A o Npoidvra pnyavikig wTwy -
SUPPOPPOETIC EGY TEPIoGOTEPL GRS Tpia Ypdvia Exovv mapiAber and T Nuepounvia PIOTIG, ONOTE
Kt Qo mpémet vor epetdiat v exdovoa Apxi}. Ot evUEpOTEIS TOV EpLOPLoRAY | Tov SievkpvioTikdy Production of Advanced Therapy Medicinal Products (ATMPs) is also included in the manufacturing
TAPUTPTIGEQV PIOPOTY Vet EvIomoTodv péco tov Siktuakod térov EudraGMDP activities of the site.
(http:/eudragmdp.ema.europa.ew/). Avto To mGTOTOMTIKG Efvat &yKVPO POVO bTaV TUPOVSIELETOL LE GAeg )
TG oghideg Kt Tav o Mepdv 1 wat 2. . / /
H yvnodmra avtet tov mietonomtikod propel va enehnBevtel omo v apy mov 1o eéfdace.
7 Ap A. AHMAZ
To moTOROMTIKG ROV QVRPEPETAL OTHY TRPAYPaPO ApB. 15 mc Odnyias Det ERIONG i Tous

2 Obpisg oyennc i opw spuvera avros row xporbmov xspeite va Bpcite o1 Mopwi) deppmvelas ms Bvesons yo v muooromand KKIL
*utés or axamices Kedsrony u ovordonis KKIT s WHO

EinBeo pe EudraGMDP, KhsiBt avaopde: 164154 Huspopnvia ExSoong 2023-05-12 Y




Adoptive immunotherapy with virus-specific T cells
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Preclinical proof-of-concept

Bone Marrow Transplantation EBMT

sl 05 10051 = “Cerberus” T Cells: A Glucocorticoid-
i ® Resistant, Multi-Pathogen Specific
Clinical-scale production of Aspergillus-specific T cells for the T Cell Product to Flght Infe.ctlons in
treatment of invasive aspergillosis in the immunocompromised host Severely Immunocompromlsed
Patients & frontiers S esec

in Immunology doi: 10.3388/fmmu.2020.608701
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Triple pathogen
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« Multivalent specific-T cell infusion was safe

* Serious Infusion-related reactions were not encountered

* No product-related GvHD occurrence / exacerbation

18



Primary infections

29 patients received pSTs for 41
infections in total
at median 70 days post transplant:

> 21 viral diseases
> 20 viremias/virurias

Viral Diseases

14

BK (cystitis/nephropathy)

CMV
(gastritis/colitis/pneumonia)

EBV
(colitis/encephalitis/PTLD)

19



Patients

Clinical Responses

15T Infection
EBV

BKV

1 virus 0000 0000
(20 pts)
O ®
| 00 0600
2 viruses
(6 pts) ‘ ‘
[ X ) o0
3 viruses
Gpts) @@ 00 00

[ Complete response

Partial response

No response

ORR 97.5%
CR: 35(85.4%) PR: 5(12.2%) NR: 1(2.4%)

« 16/41 infections resolved without (9) or with only a
short course (7) of antiviral drug treatment

« 3 BK infections refractory to cidofovir completely
resolved post infusion

@ No/limited antiviral drug treatment

‘ Refractory to antiviral drug treatment
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CMV load (copies/ml)
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CMV load (copies/ml)
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CMV copies/ml

Living drugs : long-lasting protection

2.500 -
. _
1', 1\
2.000 -
» N
’f
’ N A
I 4 -
for EBV
1.000 - l
.
~of
500 -
0 T T T T T T T T T T T I .__
baseline 2 wk 4 wk 10wk 12wk 14wk 27wk

—a CMV copies

»--4 CMV-STs

- 1.800

- 1.500

- 1.200

- 900

- 600

- 300

SOINgd s01XS

[S1S-AIND

23



FR\/.DTI N

-

6

10,000,000 2>11° - 3,000
E,ooo,ooo - 2,500 %3

& 100,000 B @
o ! - 2,000 @ &
Q. 10,000 o !
9 - 1,500 B 4
9/ / g "
S 1,000 =0
m - 1 n

m 100 ,000

10 - 500
1 + o0




Virus-specific T-cells outside the transplantation setting:
SARS-COV-2-specific T cells for severe COVID-19




CoV-2-ST generation:

proof of concept

CoV-2 pepmixes (Membrane,
Spike & NCAP)
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Vaccinated and Convalescent Donor-Derived Severe Acute
Respiratory Syndrome Coronavirus 2-Specific T Cells

as Adoptive Immunotherapy for High-Risk Coronavirus
Disease 2019 Patients
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Coronavirus-2-specific T cells (CoV-2-STs) against delta variant

COVID-19

nature medicine

Article https://doi.org/10.1038/541591-023-02480-8

SARS-CoV-2-specific T cell therapy for severe
COVID-19: arandomized phase 1/2 trial

Anastasia Papadopoulou ®', George Karavalakis"", Efthymia Papadopoulou ®27, Aliki )(nchelli’ Zoi Bousiou',
Anastasms\loglatzoglou Penelope—Gsorgla Papayanm" Aphrodite Georgak lou', Maria Giannaki’,

Fani Stavridou', loanna Vallianou', Mar ou', lia Var di', Vasll ki Papadimitriou’,

Chrysavgi Giannaki’, Maria Sileli®, Zol Sterglouda Garyfallla Stefanou®, Georgia Kourlaba®, George Gounelas®,
Maria Triantafyllidou', Eleni Siotou', Antonia Karaglani'®, Eleni Zotou®'*, Georgia Chatzika®, Anna Boukla®,
Apostolia Papalexandri', Maria-Georgia Koutra', Dimitra Apostolou™ , Georgia Pitsiou™, Petros Morfesis',
Michalis Doumas" Theodoros Karampatakls“ Nikolaos I(apravel.os‘ Mll.ltsa Bitzani®, MariaTh‘ac:wlcurako|:N:nul.1:~u‘ﬁ
Eva 2, Grigorios Georgol o', Sakellari', Asimina Fylaktou®, Stavros Tryfon ®2,

Achilles Anagnostopoulos ®' &Eva ngelia Yannaki®''®

"Hematopoietic Cell Transplantation Unit, Department of Hematology Gene and Cell Therapy Center, George Papanikolaou Hospital, Thessaloniki,
Greece. "Department of Respiratory Medicine, George Papanikolaou Hospital, Thessaloniki, Greece. *Department of Immunology, National Peripheral
Histocompatibility Center, Hippokration General Hospital, Thessaloniki, Greece. ‘Department of Genetics, Development and Molecular Biology,

School of Biology, Aristotle University of Thessaloniki, Thessaloniki, Greece. *A Intensive Care Unit, George P kolaou Hospital, Th loniki, Greece.

“B' Intensive Care Unit, George Papanikolaou Hospital, Thessaloniki, Greece. 'Department of Anesthesiology, George Papanikolaou Hospital, Thessaloniki,

Greece. "ECONCARE LP, Athens, Greece. “Department of Nursing, University of Peloponnese, Tripolis, Greece. '“Euromedica Arogi Rehabilitation Center,
Thessaloniki, Greece. "Department of Respiratory Failure, George Papanikalaou Hospital, Aristotle University of Thessaloniki, Thessaloniki, Greece.
215t Department of Internal Medicine, AHEPA University Hospital, Aristotle Uni ity of Th Loniki, Th loniki, Greece. *2nd Propedeutic Department
of Internal Medicine, Hippokrateio Hospital, Aristotle University of Thessaloniki, Thessaloniki, Greece. *Department of Microbiology, George Papanikolaou
Hospital, Thessaloniki, Greece. “National and Kapodistrian University of Athens, Evaggelismos General Hospital, Athens, Greece. *Department of
Medicine, University of Washington, Seattle, WA, USA. "These authors contributed equally: George Karavalakis, Efthymia Papadopoulou.

e-mail: apostoloud8@gmail.com; eyannaki@u.washington.edu

% GREECEZ2021

I)

1)

Assess the feasibility of creating a
bank of immediately available off-the-
shelf SARS-CoV-2-specific T cells (CoV-
2-STs) from convalescent donors

Assess the safety and efficacy of
adoptive transfer of CoV-2-STs as
treatment for high-risk, hospitalized
COVID-19 pts in a randomized, phase
I/II  trial during Delta variant
predominance

Y George
“ Papanikolaou

Hospital EudraCT: 2021-001022-22



COV-2-ST cell bank for “off-the-shelf” anti-SARS-CoV-2 cells from

convalescent donors

N=30 donors, selected to express the most
common HLAs in the Greek population

A23, A30; DRB1*1, 8

~45ml|

blood
CoV-2-STs /

Al, A24: DRB1*1, 3

CoV-2
HLA specificity
A2, 24: DRB1*1

DRB1*1, 15 Al, A2; DRB1*1, 15
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Phase II study design

Inclusion criteria

Hospitalized COVID-19 pts Pneumonia
Within 6 days from the symptoms onset Lymphopenia (CD3+<650/ul)
At least 1 elevated inflammatory biomarker (D-dimers >2, ferritin >1000, CRP >3X, LDH

DAY -2 w DAY -1 { DAY O (1 day postrandomization)
All patients started receiving SoC Available
Randomization — cell product ARMA :
2:1 typing Yes CoV-2 STs infusion
+ ARMA
PCR __.
Cov-2 CoV-2 5Ts +50C No
. ARME: ARMB:
SoC . SoC
- ———— A suitable cell product was identified for ALL pts
igned consent Eligibility

Standard of care (SoC): O,, heparin, dexamethasone (6mg/day), remdesevii; antibiotics, hydration



Phase II results

PHASE 11

Assessed for eligibility (n=94)

Excluded (n=4)
Not meeting inclusion criteria

Randomized (n=90)

v

v Allocation A4
Allocated to group A (n=60)
+ Received CoV-2-STs+SoC (n=57) Allocated to group B (n=30)
+ Did not receive CoV-2-STs (n=1) + Received SoC (n=29)
> Referred to ICU (n=1) + Withdrew consent (n=1)

> Withdrew consent (n=2)

Analysed (n=58)
Excluded from analysis (n=2)
> Withdrew consent (n=2)

« Analysed (n=29)
« Excluded from analysis (n=1)
> Withdrew consent (n=1)

Median age : 57yrs
>50% had at least 2 comorbidities

Papadopoulou A, Nat Med 2023



Clinical safety

« No infusion-related adverse events
« No GvHD
« Cytokines did not reach levels reported in pts with CAR T cell-induced CRS

10,000 -|+t‘.:'.l-2-sr:-|:m=.:t—-5a|:-muud 1,000 5 . EanadTet - Solarented
1,000 X
T wof °, < 100
E E L] - "
R e N
—— - &
10,000 §-+ cov.2-5Tsereated -« Sol-treated 10,000 § = Cov-2-&Ts-treated = SolC-treated = 14 1 . s 1 i —l
"o ; - Lo : oM+
i " & o1 P
L] % L] & 4 k
= 10007 . 1.000 HES 001 ]
= - N f : " - . - - 1 . . : , .
E . X _E. 1 i i E ] 5 10 15 2 25 o 5 10 15 Mo 25
=2 100 . o ! Days after enrollment Days after enrollment
) ] i - ' ! = 100 T i
" # e = = T
5 —— il = '? I B I - _I
I- 1“ b . =l -lu L
" ¢ 1,000 7 CovelSTereaied o Soleresed
1 —_—— .1 .
a 5 o 15 20 235 . . ’ ' . o~ 1 .
] 5 10 15 20 25 = mad ¢
Davys after enrollment E . . H
Days after enrollment @
= 10 I -
W . . M
] -
1

a 5 10 15 20 25
Days after enrollment

Papadopoulou A, Nat Med 2023



Primary efficacy outcomes:

time to recovery/recovery by day 30 and expansion of SARS-COV-2 T cells

WHO 8point ordinal scale

Patient State Descriptor Score
- ————— 1.00 1 I
Uninfected No clinical or virological 0 %) 1
evidence of infection = : 2000 f
Ambulatory No limitation of activities 1 _'ﬂ__'J E 1000
& 0.75- | 65% CoV-2-STs-treated 500 F
Limitation of activities 2 8 H
]
. e e 1 o)
Hospitalized Hospitalized, no oxygen 3 [} - -
Mild disease  therapy 3 0-504 38% SoC-treated ® 100 f
ek d (2] 50 E
Oxygen by mask or nasal 4 § 8) 30
prongs S 0.25 : T
Hospitalized Non-invasive ventilation or 5 3‘-? _|- 1 ) 10F
Severe Disease high-flow oxygen i IOg-rank P=0.052 O 5t
) ! ] >
Intl‘;le)::;lt;r:i;:d mechanical 6 0.00+ ,4 : : ! : : . : E Tukey HSD P=0.0474
0 5 10 15 20 25 30 b2 1} / . . -
Ventilation +additional organ 7 Time of fo”ow_up (Days) - L - .
. B | 5 10 15 2
Sé’cph’;‘(’)“"”e””" RRT; Number at risk X : D t- - I : t_ 7
arm=Am A 57 49 31 23 18 15 13 ays post enrolimen
Dead Death 8 arm=AmB 29 25 18 15 11 11 8

= Arm A == Arm B

Arrm =— A4 — B

* 9% Recovered pts : 65% in the CoV-2-ST arm vs 38% in the control arm (p=0.017)

* Median time to recovery : 11 d for CoV-2-ST-treated patients, not reached (NR) for
SoC-treated patients (P = 0.052)

* Rate Ratio for Recovery : 1.71 (95% CI 1.03-2.83; P = 0.036)

Papadopoulou A, Nat Med 2023



Key secondary endpoint: Survival

S R et

_l—‘_l.‘_‘_“_l-‘_‘-l CoV-2-STs-treated
G.?E 1 Ll L i Lid

L—HSiC:lr‘eated

log-rank P = 0.007

0.25 -

Survival probability
=
N
o

T T T T I T I T I T I T I

0 5 10 15 20 25 30 35 40 45 50 55 60
Time of follow-up (days
Number at risk D( Y ]

Arm=ArmA 58 b7 b5 Bl 49 47 46 41 39 35 43 33 23
Arm=AmB 29 27 25 22 20 20 17 16 15 14 13 10 6

= Arm A - Arm B

Day 60 CoV-2-ST+SoC vs SoC arm:
Median time to death: NR and 53 days respectively (£ = 0.007)
* 53% lower mortality risk (24.1% versus 51.7%), risk ratio (RR) 0.47; 95% CI 0.26-0.83;

P=0.01
* HR (95% CI) 0.38 (0.18-0.79), P= 0.009

Papadopoulou A, Nat Med 2023



Conclusions

Multivalent pathogen- Off-the-shelf immunotherapy
specific T-cell therapy with CoV-2-STs

In the absence of a Hospital Exemption and following two study extensions, clinical production has been
halted, resulting in several hundred doses of unused T cell products

« should be considered as a safe &
effective approach for severe COVID-19

* may serve as a platform for future
pandemic threats...




1% generation 2™ generatiort 3" generation

Point-of-Care (PoC) CAR T cell development for
R/R high-grade lymphoma : a phl/II clinical study

" 019 tumor cell RV-SFG.CD19.CD28.4-1BBzeta 3™ generation CAR
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Submission to EOF is expected in early 2025 and trial initiation in the summer of 2025






HE and CMA : complimentary approaches

* Bridge to Market Authorization
* Addressing Unmet Needs
* Innovation Support

* Prompt Access During Centralized Manufacturing Saturation



The triple A-dilemma
“Availability”, “Accessibility” ,"Affordability”
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Hospital Exemption : can bridge the gap between |nn| ,
ensuring that the life-changing potential of ATMPs directly benefits the
patients who need them most.




CONSEJERIA DE SANIDAD

: National Legislation
. Provisions- Spain
Raquel San José Rodriguez, PhD

Advanced Therapies Unit (UTA), Healhcare Office of Madrid
21 November 2024
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National Legislation Provisions- Spain

HE clause

HE clause regulation in Spain
A case of HE in Spain

HE challenges

Conclusions

-
‘

SaludMadrid
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HE CLAUSE

Established in the European ATMP regulation EC1394/2007
(Article 28) with the following conditions:

prepared on a non-routine basis

according to specific quality standards

used within the same Member State

in a hospital under the exclusive professional responsibility of a medical
practitioner

in order to comply with an individual medical prescription for a custom-
made product for an individual patient

“Manufacturing of these products shall be authorised by the

competent authority of the Member State. Member States shall

ensure that national traceability and pharmacovigilance

requirements as well as the specific quality standards referred to

in this paragraph are equivalent to those provided for at

Community level in respect of advanced therapy medicinal
‘;,ﬁ)ducts for which authorisation is required (...)".

SaludMadrid
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HE CLAUSE REGULATION IN SPAIN

E BOLETiN OFICIAL DEL ESTADO e This Royal Decree regulates
3‘ Sabado 14 de junio de 2014 the conditions for the
horization of ATMPs under

Nam. 144 ERALES aut
NES GEN the HE in Spain, and also the

DSPOSlClO LDA € pain,
SERV\C\OSSOC|ALESEIGUA 5 follow-up requirements of
N\STER\OD NIDAD, s B this authorization under the
M de 13 4 HE clause.
R

Competent Authority: AEMPS

-
‘
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HE CLAUSE REGULATION IN SPAIN

=‘
‘

SaludMadrid

HE AUTHORIZATION
Medicinal products: ATMPs as defined by Regulation EC 1394/2007

Holder of the authorization: The applicant must be the manager-director of the hospital institution where the

product is used. He will also act as product responsable, even if the AH is the Hospital Institution.

Requirements for MP to be authorized through HE clause:

Pharmaceutical, pre-clinical and clinical tests results.

Quality dossier.

Pharmacovigilance system and risk management plan.

GMP compliance (manufacturing can take place in a location
different from the Holder of the HA Authorization-legal agreements).

Product identification: product and authorization holder name.

Information requirements for patients.

44



HE CLAUSE REGULATION IN SPAIN

Initial validity of the authorization: three years; it can be renewed periodically for five years, when
pharmacovigilance and annual report requirements are fulfilled.

HE AUTHORIZATION FOLLOW-UP

Traceability

Data that supports product traceability for 30 years after product expiry date
Pharmacovigilance

Hospital institution - name of the responsable person (AEMPS, CCAA)

System in place to compile, process and assess all suspected AR

Periodic safety reports

Risk management plan
Annual report

Number of units and batches manufactured

Production events

-
‘

SaludMadrid
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HE CLAUSE REGULATION IN SPAIN

-
‘

SaludMadrid

Titular de la Fecha Ficha Material de
Nombre autorizacién de autorizacién cécnica prevencién
uso de uso de riesgos
NC1 - Suspension celular en Hospital
lasma autdloge 100- Universitario Ficha
P . & o , 29-01-2019 A Prospecto [4
300=10° células, jeringa Puerta de Hierro técnica [#
precargada Majadahonda
ARI-0001 Dispersion para . o )
L. ) Hospital Clinic de Ficha 2
perfusion gue contiene 0,1- 01-02-2021 L 2 Prospecto [4
) Barcelona técnica [4
1=10¢ células/kg
CEMTROCELL 50.000
células/microlitro - Clinica Cemtro Ficha 2
- 31-10-2023 o - Prospecto [
Suspencion para S.A. técnica [
implantacion
Piel humana obtenida por Hospital
ingenieria de tejidos 1,0-1,5 Universitario Ficha 2
. . , , 06-06-2024 I Prospecto [#)
% 10°/1,5-3,0 x 10° células / Virgen del Rocio - técnica [
lamina apdsito impregnado Sevilla
ARIOO02H 13,5-720 X 10%6 ) o ,
. . .. Hospital Clinic de Ficha 2
Células dispersion para 08-08-2024 o 2 Prospecto [
Barcelona técnica [

perfusion
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HE CLAUSE REGULATION IN SPAIN

HE APPLICATION
[ ] CTD + Risk management
Pre-clinical research plan submission

Basic research
(IMPD)

o Animal Authorization
in vitro” tests models procedure
API? (AEMPS)
Excipients?
Manufacturing
process?

-
‘
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NC1, A CASE OF HE IN SPAIN

[ HE APPLICATION ]
2013-2019

* i\% CTD + Risk management plan

submission Nov 2017
CI|n|caI studies
[omere ] —
(IMPD)

“in vitro” tests Animal models
API Toxicity
Excipients Distribution
Manufacturing Mechanism of
process action
Efficacy

.
‘
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NC1, A CASE OF HE IN SPAIN

NC1, developed and manufactured by the Puerta de Hierro- Majadahonda Hospital, in the
Autonomous Region of Madrid, became the “first advanced therapy of public ownership” in Spain,
and so the inclusion of an autologous mesenchymal stem cell product manufactured under HE in the
Spanish National Health System service portfolio, in September 2019.

The official price per patient was set for the drug in October 2019.

NC1 is available for all eligible Spanish NHS patients, and it can only be administered by Puerta de
Hierro-Majadahonda Hospital...

How to manage?

.
X
49
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NC1, A CASE OF HE IN SPAIN

The Healthcare Office (Consejeria de Sanidad) of the Region of Madrid established a regional strategy for
a comprehensive management of ATMP so-called the Estrategia Regional de Terapias Avanzadas (ERTA),
with the goal to grant equitable patients’ access to these therapies.

In the frame of the ERTA, a Management Plan for each ATMP
(MPATMP) is elaborated with a multidisciplinary approach, in
collaboration with clinical experts from Madrid’s Net of Advanced
Therapies and the coordination of the Advanced Therapies Unit
(UTA).

In this case, the joint effort between Puerta de Hierro-
Majadahonda Hospital, and the Advanced Therapies Unit of the
Healthcare Office, lead to NC1 Management Plan.

“:H Hospital Universitario

o suvers PUEHa de Hierro Majadahonda  comunidad de Madria

CONSEJERIA DE SANIDAD
SaludMadrid




NC1, A CASE OF HE IN SPAIN

Centralized Coordination via UTA
Mixed Follow-up Commission NC1

Treatment Center Patients’'Road Map and
Treatment application Patients'Register
form Database

4 )

Assessment of the
Selection Comitee for
HE Authorization every application Dynamic Dashboard
(guarantees equitative

treatment access)

4 )

-
X
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HE CHALLENGES

Academic development/HE:

Specific relevant know-how in regulatory science (STARs Program)
Fundings

ATMP Clinical Trials

Personnel qualification and training

Co-existance investigation-NHS

EU level

Improvement of harmonization in aspects as pre-clinical and clinical data requirements.
Promotion of the transparency around products licensed under HE, their intended patient
populations as well as the extent to which they are used.

-
X
52
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CONCLUSIONS

HE development of ATMPs is a need — challenges to face

Coordination and appropiate definition of competences are essential for a suitable
implementation of HE regulation and the integration in NHS

Granting equitable patients’ access to these therapies can only be achieved through an
adequate organization of the stakeholders and the transparency of processes

HE is an essential element in transferring new ATMPs to patients who need them, specially
in case of products with no commercial interests and rare diseases.

-
‘

SaludMadrid
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Thank you very much for your attention

raquel.sanjose@salud.madrid.org

SaludMadrid
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Current situation

* Hospital exemption is regulated since January 2022 (Medicinal Products Act)

* ‘Hospital exemption” means the making and use of a custom-made advanced therapy medicinal
product (hereinafter hospital-exemption medicinal product) in Estonia on non-routine basis for
an individual patient in a hospital and under the professional responsibility of a medical
specialist.

* A hospital exemption authorisation is valid for up to two years or for the treatment of up to ten
patients.

The State Agency of Medicines may renew the validity of a hospital exemption authorisation by
up to two years where the hospital-exemption medicinal product is ready for the treatment of
up to ten patients
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The maker of a hospital-exemption medicinal product may be:

* a central hospital, regional hospital or specialised hospital within the limits of the health care services
provided by it;

* aresearch and development institution or a company connected therewith;

* person holding the right to handle cells or tissues or an undertaking holding a medicinal product
manufacturing authorisation.

The user of a hospital-exemption medicinal product may, within the limits of its specialty, be a central

hospital, regional hospital or specialised hospital that provides an intensive care or emergency care
service.



Hospital exemption authorisation may be applied for, provided that application of the authorisation meets all of the zémﬁ
- RAVIMIAMET
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following criteria:

* no authorised advanced therapy medicinal product is available or marketed for the same therapeutic indication and the

same patient group;

* there is no clinical trial for the same therapeutic indication and the same patient group in the European Union or the

patient has not been included in the trial;

* there is no similar hospital-exemption medicinal product in Estonia for the same therapeutic indication and the same

patient group;

* existing therapies have been exhausted and using the medicinal product for the treatment of an individual patient is
medically justified;

* there is sufficient research data on the medicinal product, which allow for assuming that the benefits of the medicinal
product outweigh possible risks related to using the medicinal product;

* the custom-made medicinal product is made in Estonia on non-routine basis for an individual patient in a hospital and
under the professional responsibility of a medical specialist;

* the making of the medicinal product complies with the good manufacturing practice of advanced therapy medicinal
products;

* pharmacovigilance and the traceability of the medicinal product meet the requirements established for hospital-exemption
medicinal products.
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Problems

* There are hospitals/companies who do not want to apply for marketing authorisation in the
future. Therefore hospital exemption is not worth the investment if they can only treat 10
patients.

* There may be ATMP-s with marketing authorisation in EU, but they are not available to the
patients in Estonia. Manufacturers are not willing to come to our market because of the size of
the population. Therefore medicines are actually not available for the patient.

e Using limitation , the same therapeutic indication and the same patient group” rules out too
many potential medications.



. .-:35553:. IR
C h a n ge p ro p Osa I S -:::EEEEEEE::; i;jﬂg RAVIMIAMET

Hospital exemption authorisation may be applied for, provided that application of the
authorisation meets all of the following criteria:

* no similar authorised advanced therapy medicinal product is available or sufficiently
marketed in Estonia;

* there is no clinical trial with the similar advanced therapy medicinal product in Estonia or the
patient has not been included in the trial;

* existing therapies have been exhausted or using the medicinal product for the treatment of an
individual patient is medically favourable

* In case authorization ends, licence holder must compile and submit a plan for the further
efficacy monitoring until the end of the monitoring period of the patients. They have to submit
the data collected at the end of monitoring period.
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* A hospital exemption authorisation is valid for up to two years.

Authorisation can be extended for up to five years if the quality of the medicinal product is
ensured, the risk-benefit ratio remains favourable and the requirements for the making and

use of the medicinal product have been met. Hospital exemption authorization may be
extended repeatedly.

Authorisation will not be extended when upper requirements are not met and if similar
authorised advanced therapy medicinal product has become sufficiently available in Estonia
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The holder of a hospital exemption authorisation:

* submits in every twelve months after the issue of the authorisation the data regarding the
making and using of the hospital-exemption medicinal product;

e submits in every twelve months after the issue of the authorisation a list of the adverse
reactions in using the hospital-exemption medicinal product along with a description of the
adverse reactions and an assessment of a link between the adverse reaction and the
medicinal product;
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Experiences in the Netherlands with
Hospital Exemptions (HEs) of ATMPs

Dr. Babs O. Fabriek
Sr. Clinical assessor Medicines Evaluation Board

Organisations involved in the Hospital exemption procedure:
Health and Youth Care Inspectorate
Medicines Evaluation Board (MEB)
National Institute for Public Health and the Environment
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Key principles in NL

Prepared under specific quality standards
-> compliance with GMP for ATMP requirement
* ‘Non-routine’ manufacturing
-> prepared specific for one patient (autologous or allogeneic) on a small scale
-> quantitative approach (in principle for max. 10 pts/yr)
 Unmet medical need
-> No access to alternative treatment options (registered product or in clinical trial)
* (Some) evidence of a therapeutic effect and acceptable safety.
* Use in hospital—but applicant can be hospital or company.
* Under the exclusive responsibility of a medical practitioner.
e HE is valid for 1 year, extension possible.
* Reimbursement not available



Application/Reporting

Application:
- Pre- application meeting optional
- Mandate of Health Inspectorate, partially outsourced to MEB.
- Time of assessment app. 6 weeks, Qs can be raised.

Reporting:
- Report/Overview: number of treated patients, manufacturing specifications, efficacy
results and side effects.
- When?
- after approval period or maximum number of treatments.
- at time of request for extension with 1 year.
- atend of HE.
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2010-2024: 23 initial applications, 4-6 applications and/or renewals per year

Most of the requests were awarded (>80%)

HE granted for 1-50 patients

Broad scope of indications: oncology, transplant setting, and debilitating diseases
Applicants: mainly academia, only 2 companies.

Type of ATMPs: sCTMP (majority) and TEP- autologous and allogenic



Unmet medical need - how is it defined in practice?

> Limited treatment options

> Either authorised or unauthorised

> Based on short response to prior treatments, foreseen that patient(s)
will not respond; want to have alternative available

> Prognosis:
> Life-threatening acute disease

> Survival
> Comorbidities of patients not eligible for standard additional treatment

options



Clinical trails?

> HE vs possible clinical trial, examples:

>

>

HE as bridge until (new) clinical trial is open for respective indication

Strict inclusion criteria of current clinical trial(s) for respective
indication

No clinical trial possible for current indication because of disease rarity

HE as bridge until marketing authorisation: offer ATMP outside of study
context to patients



Thus far, no product related safety signals have been registered

* Diversity in quality and detail in yearly reporting.

* Meaningful assessment of safety (and efficacy) of treatment under HE remains
challenging.

* Low patient numbers preclude strong conclusions.

* Scientific uncertainty vs patient access!




Conclusions and challenges

e Size of the HE population (non-routine?)

* |saclinical trial really not possible?

* Definition of unmet medical need?
 Comprehensiveness of the yearly reporting

e (Call for transparency for patients and developers — 2025 publication
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2009- National implementation of legislation:

The Dutch Medicines Act (Geneesmiddelenwet) states in §40.3d and §40.8 that it is allowed to provide
unlicensed ATMPs, under the approval of the 1GJ, according to a prescription for a made-to-order medicine
used on a non-routine basis for a particular patient on a hospital basis according to specific quality standards
and within the same Member State under the exclusive professional responsibility of a physician.

Available at: https://wetten.overheid.nl/BWBR0021505/2022-01-31
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Implementation of the Hospital
Exemption in the EU

Presentation of French Legislation
Provisions
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Hospital Exemption Scope Article 3.7 of Directive 2001/83/EC

¢ Excluded Products from the scope of Regulation (EC) No. 1394/2007 concerning
ATMPs falls under “Hospital Exemption” (regulated by Member States, referred to
as MTI PP in France):

for ATMPs that are:
> Prepared on an non-routine basis, according to specific quality standards,

Used within the same Member State,

Administered in a hospital,

Under the exclusive professional responsibility of a physician,
To comply with an individual medical prescription,

vV v v Vv VY

Custom made for an individual, specific patient.

ANSIM 6
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Hospital exemption : requirements

¢ The production of these products must be authorised by the competent authority of the
Member State (ANSM in France).

©® Member States ensure that national requirements for traceability and pharmacovigilance
are equivalent to those at the EU level for authorised ATMPs as specified under

Regulation (EC) No. 726/2004 of the European Parliament and Council.

® Specific quality standards equivalent to community-level standards for ATMPs.

ANSIM 0
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General framework in France

¢ The EU regulation allows Member States to establish their own regulations.

» Law No. 2011-302 of March 22, 2011: Adaptations of national law to EU regulations
regarding health, labor, and electronic communications.

> %ecree No. 2012-1236 of November 6, 2012: Pertains to advanced therapy medicinal
products.

» Ordinance of February 4, 2013: Sets the content requirements for initial, renewal, or
modification authorisations for ATMPs prepared occasionally and the establishments or
organisations that prepare these products.

» Law No. 2016-41 of January 26, 2016: Modernisation of the healthcare system —
Article 155 IV (MTI PP import/export in the context of interventional research).

» Decree No. 2016-1536 of November 15, 2016: Pertains to ATMPs (including MTI PP
traceability).

» Law No. 2021-1017 of August 2, 2021: Related to bioethics (Article 36 1l) — MTI PP in
the context of the same medical intervention.

» Decree No. 2022-193 of February 16, 2022: Concerns perioperative ATMPs prepared
occasionally.

ANSIM 0
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Definition of MTI PP (Advanced Therapy Medicinal
Products prepared occasionally):

¢ Article L. 5121-1 17° of the Public Health Code:

» An ATMP

» manufactured in France

» following specific quality standards,

» used in a hospital in France,

» under the responsibility of a physician,

»to execute a specific medical prescription, designed for an individual,
specific patient.

ANSIM °
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Manufacturing process

¢ Authorisation is granted by ANSM to establishments or organisation :
» Private pharmaceutical establishments (L. 5124-1).
» Public establishments (excluding hospitals) or non-profit organisations that may create pharmaceutical
establishments within their organisation (L. 5124-9-1).

» Hospitals and specific organisations: EFS, CTSA, EPST, Foundations, associations (L4211-9-1).

¢ Activities may include preparation, storage, distribution, or dispensing of MTI PP, and import and export
activities only for clinical trials (modified by article L. 4211-9-1 and Decree No. 2016-1536 of November 15, 2016).

¢ Inspections conducted by ANSM.
¢ GMP specific for MTIPP which are similar to UE GMP for ATMPs (Part V)

© New provision: Preparation, distribution, and administration of MTI PP within hospitals in the context of the same

medical intervention as the tissue or autologous cell collection involved (Il of article L.4211-9-1).

ANSIM
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Responsabilities

¢ The responsible person ensures compliance with regulations concerning the quality
and safety of MTI PP.

¢ Site activity manager oversees compliance with Good Manufacturing Practices (GMP)

specific to ATMPs.

¢ Role of Pharmacy Units in hospitals : they are authorised by regional health agencies
for appropriate conditioning of the product (Articles R. 5126-9 and R. 5126-25 of
Decree No. 2019-489 of May 21, 2019).
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MTI PP authorisation

¢ In France, regulation requires an authorisation for medicinal product
¢ Authorisation request must be submitted to ANSM by authorised establishments or
organisations only.
¢ Dossier content as per Article R. 5121-210 of the Public Health Code:
» General information,

Quality data,

Safety data (e.g., viral safety),

Non-clinical data,

Clinical data.

Clinical studies may be exempted if justified by specific conditions, such as the absence of
alternative treatments at the time of the request and if the treatment presents the only chance
to avoid a fatal outcome in the short term.

» Safety and efficacy monitoring plan (Risk Management Plan).

vvyVvyvyy

¢ Modifications impacting MTI PP Quality/Safety/Efficacy require express authorisation from
ANSM; other modifications may proceed under implicit authorisation (declarative).
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Authorised MTI PP examples

Autologous mesenchymal stromal cell concentrate amplified in vitro (4 patients a
year),
Radiation skin burns, severe thermal skin burns

Allogeneic anti-Adenovirus T lymphocytes (10 to 15),
Alternative treatment of adenoviruses occurring after allogeneic Hematopoietic Stem
Cell transplantation

Autologous epidermal layer (5 to 10),
Complement to autologous skin grafting for the recovery of severe burns

Autologous concentrated bone marrow for orthopaedic use (100),
Early epiphyseal aseptic osteonecrosis

ANSIM @
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Authorised MTI PP examples

Allogeneic anti-Cytomegalovirus T lymphocytes (10 to 15),
Alternative treatment of adenoviruses occurring after allogeneic Hematopoietic Stem
Cell transplantation

Allogeneic anti-Epstein Barr T lymphocytes (10 to 15),
Alternative treatment of adenoviruses occurring after allogeneic Hematopoietic Stem
Cell transplantation

Allogeneic human mesenchymal stromal cells (MSC) derived from adipose tissue,
Graft-versus-host disease

Allogeneic epidermal layer
Recovery of severe burns

ANSIM @
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New provision : Peri-Operative autologous MTI PP:

¢ Article 36 Il of Law No. 2021-1017 of August 2, 2021 (bioethics law).

¢ Modifies article L.4211-9-1 of the Public Health Code: adds a provision for the
preparation, distribution, and administration of an MTI PP within hospitals as part of the
same medical intervention as the tissue or autologous cell collection involved.

¢ Preparation and distribution must be conducted under the responsibility of an
establishment duly authorised to prepare a MTI-PP.

¢ MTI PP must comply with GMP standards and be supported by a written contract with
the establishment performing the preparation and distribution.

©® ANSM verifies the necessity for the patient of an administration within the same medical
Intervention.

ANSIM @
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Peri-Operative autologous MTI PP :Decree n° 2022-193

MTIPP Concerned:
» Autologous,
» Including combined innovative therapy medicinal products,
» And not subject to substantial manipulation: this therefore excludes gene
therapy medicinal products, as they are substantially manipulated.

All steps from collection to administration are carried out within a single medical
intervention and in the same room.

¢ Written Contract/Document: a written contract or document must be concluded
In advance by the authorised establishment or organisation with the hospitals
that performs the preparation and distribution of the MTIPP.

¢ PR (Responsible Person) : extended responsibilities: additionally tasked with
ensuring compliance with peri-operative MTIPP provisions, particularly ensuring
that the hospitals meets its obligations regarding the preparation and distribution

of peri-operative MTIPP.
aNsiM @
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Peri-Operative autologous MTI PP : Decree n° 2022-193

¢ Authorisation Request for the establishment :

Name of the healthcare facility,

Floor plan of the room where peri-operative activities are conducted,
Description of equipment and materials used,

List and qualifications of personnel,

Written contract/document,

List of procedures.

©® ANSM authorisation includes a statement about conducting, within a single medical
Intervention, the collection of autologous tissues or cells, preparation, distribution, and
administration of the MTIPP.

¢ Specific Provisions for modifications of the initial authorisation, Activity Report

¢ MTIPP Authorisation Request: elements aimed at establishing the necessity and safety of
administering this medicinal product within the same medical intervention, specifically:
» Clinical benefit for the patient,
» Control of risks associated with the preparation.

VVVYyVYY
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Conclusion :

¢ High standards for hospital exemption in France

¢ Is there a need for more harmonisation between EU

Member States on Hospital exemption ?

¢ Article 2 of the Commission’s proposal for the revision

of the directive 2001/83/EC
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Thank you for your attention!
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Implementation of the Hospital
Exemption in the EU and its role In
boosting
Innovation and patient access to
Innovative therapies
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DISCLOSURE/STATEMENTS ///elethon

The San Raffaele Telethon Institute for Gene Therapy (SR-TIGET) is a joint venture between Fondazione Telethon and
Ospedale San Raffaele (OSR).

Gene therapy for ADA-SCID was developed at SR-TIGET, licensed to GSK in 2010 assigned to Orchard Therapeutics in
2018.

Strimvelis received marketing authorization in the EU in 2016, which was transferred to Fondazione Telethon in 2023 and is
not approved in the US.

Libmeldy received marketing authorization in the EU in 2020 and as Lenmeldy in 2024 in the US.

Lentiviral vector-based gene therapy for Wiskott-Aldrich Syndrome (WAS), Metachromatic Leukodystrophy (MLD), beta
thalassemia (BTHAL) and Mucopolysaccharidosis | (MPSI) developed at SR-TIGET were licensed to Orchard Therapeutics
in 2018 and 2019.

MP Cicalese is an investigator of the above clinical trials and is the PI of the Strimvelis Registry, RIS and RMMs studies.

Gene therapies for WAS, BTHAL, MPSI are still in development, they are not approved for use in patients outside of clinical
trial or pre-approved compassionate use.



HSPC gene therapy for inborn errors
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SR-Tiget HSPC Gene Therapy Experience
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Case study | Gene therapy for ADA-SCID
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Months

Gene therapy prepared on non-routine basis from mobilized

peripheral blood for patient with ADA-SCID (STRIMHE)

Strimvelis® is a medicinal product approved in the EU based on an autologous CD34+ bone marrow (BM) cells transduced with
retroviral vector encoding for ADA, indicated for the treatment of ADA SCID in patients with no suitable human leukocyte antigen
(HLA)-matched related stem cell donor.

Strimvelis-like DP (Investigational Medicinal Product) is intended to be used for ADA-SCID patient who are not eligible to receive
Strimvelis because they are unable to donate a sufficient amount of BM CD34+ cells due to low BM stem cell content or
unfeasibility to conduct a BM harvest.

Strimvelis-like DP will be prepared on a non-routine basis according to the same manufacturing procedures and by the same

contract manufacturing organization (CMO) of Strimvelis, but the starting material will consist of mPB CD34+ cells instead of BM
CD34+ cells.
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Engraftment of gene corrected cells, immune reconstitution
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-3 patients have been treated at the time of the survey (as of June 2024), data not shown for patient 3.

M Migliavacca...and MP Cicalese, Nat Med 2024
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THE TURNING POINT

Now Fondazione Telethon is:

The first charity in A sustainable model of An alternative to

the world holding the market access for these industry when there is no
manufacturing and advanced therapies for rare other way to ensure that
distribution rights of an and ultra-rare diseases a drug remains available
approved ATMP to patients

To pursue these goals, Fondazione Telethon made a courageous choice, to remain
true to its mission.



19 patients treated with g-RV gene therapy since Strimvelis availability on the market (Nov 2016):
Limited shelf life as fresh product, with single center of administration at San Raffaele Hospital, Milan, Italy
8 patients from EU countries, 5 from non-EU countries treated with approved product (Migliavacca et al. Nat Med 2024)

S2 Form” route (Regulation 883/04 and Regulation 987/09) for EU patients was somehow successful but
response of countries and time to access were variable

Overall 19 pts initially referred not treated as not eligible, or due to lack of funding or other treatment choice

Changing from fresh formulation to cryopreserved or expanding region would require high investment
difficult to recover

& frontiers | Frontiers in Pharmacology

EMA does not offer automatic discount on maintenance (or variation) fees

Unlocking the full potential of rare
disease drug development:
exploring the not-for-profit
sector’s contributions to drug
development and access

Stefano Vavassori*, Sean Russell, Celeste Scotti and
Stefano B nuti*




Case study Il. Gene therapy for Wiskott-Aldrich Syndrome
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Case study Il. Gene therapy for Wiskott-Aldrich Syndrome

. Phase I/ll clinical trial started in 2010

. 28 patients treated (27 alive) as part of clinical trial & early access program with TELETHONOO3

. Immune reconstitution, discontinuation of Ig and protection from infections

. Improvement in autoimmunity, eczema, quality of life

. Improvement in platelet count/functions —> protections from bleedings

. No gene therapy related AE or clonal expansion

. 3 patients treated under HE as a bridge between phase /Il trial completed enroliment and start of phase Il study
. Cryopreserved product with similar safety and efficacy profile result than fresh (phase Il study Ferrua et al., ESID

2024)



Case study lll Gene therapy for MLD

Pre-Symptomatic Late Infantile (PSLI)
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Arsa-cel treated PSLI patients exhibit a clinically meaningful improvement in sSMFS, MFS, and OS as compared to LI NHx patients.

LI NHx patients experience rapid loss of motor function and ultimately death.
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Case study lll. Gene therapy for MLD

. Phase /1l clinical trial started in 2010 with fresh DP, phase Il started with cryopreserved product in 2017
. 3 patients treated under HE as a bridge between phase I/Il trial completed enrollment and start of phase Il study

. With extended follow-up (median 6.76 yrs, max 12.19 yrs) arsa-cel treatment:
-Preserves motor, cognitive, and speech abilities in treated early-onset MLLD patients as compared to NHx

-Continues to show a favorable benefit-risk profile and long-term durability of treatment effect

. Newborn screening pilot projects started in some countries to treat patients



Effective therapies are not reaching patients in need for non-medical reasons

DIVE BRIEF

Orchard abandons promising gene
therapy for rare immune disorder

Bluebird Bio Withdrawal Raises Gene
Therapy Doubts in Europe

ANITA CHAKRAVERTY U=

By Kristin Jensen in B Y & =

Last month, the US firm bluebird bio abandoned the sale of its
gene therapy Zynteglo in Germany after a pricing dispute with
health authorities — a blow that could have repercussions for the
rollout of other gene therapies in Europe.

Ecor];gtr)nist = Menu My Economist v
M) Check for updates comment

By Invitation | Pharmaceutical innovation

What good are whizzy new drugs if the world can’t
afford them?

Bringing gene therapies and obesity drugs to the masses will require financial innovation too, says Steven

Ensuring a future for gene therapy for rare
diseases

Hematopoietic stem-cell gene therapy has proven to be an effective treatment for several primary
immunodeficiencies, and yet companies in this space are withdrawing from the EU market. Technological and
regulatory innovations and a change to cost-benefit models are needed so that rare disease patients can receive
these life-saving medicines. Pearson

Alessandro Aiuti, Francesca Pasinelli and Luigi Naldini

naturemedicine
W '?] EMBO Explore content v About the journal v Publish with us v

Science & Society e s reports

nature > nature medicine » correspondence > article

Cost and availability of novel cell and Conespordence | Publshed: 13 February 2023

: Access to gene therapy for rare diseases when
genet hera pi€s commercialization is not fit for purpose
Can we avoid a catastrophic second valley of death?

Thomas Fox, Juan Bueren, Fabio Candotti, Alain Fischer, Alessandro Aiuti, Arjan Lankester, The AGORA

Michele De Luca™ @ & Giulio Cossu™* Initiative & Claire Booth



Critical issues in development and accessibilities of GTMP

CMC Development &
Manufacturing

_ _ Market Access
-Complex manufacturing, extensive

control and testing
-High costs for product development
and standardisation
-Changes and adaptation over the
whole product lifecycle
-Scalability (autologous: low volume/no
economy of scale), reproducibility
(intrinsic cells variability)
-Limited capacity and flexibility of
manufacturing slots vs clinical need
- Complex supply chain requiring
hospital qualification and maintenance
Clinical Development & Regulatory

-Ultra-rare diseases (sample size, trial design, comparator, ethical considerations )

-Long term follow up to evaluate GT safety and persistent effect

-High investment with elevated upfront costs while high uncertainty at the time of launch

-Challenging evaluation for cell-based autologous personalised medicine

-Disalignment between regulatory requirements in development phase among different geografic jurisdictions,

and lack of mutual recognition

-Cost-benefit analyses (value of “once
and done” treatment by HTA)

- High upfront cost with potential
lifelong benefit

-Fragmented pricing and
reimbursement processes in the EU
-Access to treatment for some EU
countries



Prioritising Patients

Relevant measures of benefit
Collection of real-world evidence
Facilitate cross-border mobility

Sustainability

Manufacture
Supra-national funding 2 2 I o o
Increased incentives for rare diseases {M nnovzla\’;ll.or.\s |r; gp:ll:lczmtg PrOCEss
Non-profit provision Inimal datch testing
° ’ o Non-profit vector and

Spreading reimbursements over years ,
cell production

Cross-border
collaboration

Health % ::@:: Delivery
Economics LKLk

% ?‘]’ Infrastructure
Appropriate health cost analyses & I f

Information sharing between HTA bodies
Standardised reimbursement

Networks of expert centres
Knowledge transfer
Harmonised regulation Apheresis services

: : GMP Pharmacy
Harmonised regulatory requirements

Platform-based approvals
Transnational recognition of

approvals Aiuti, Booth Human Gene Ther 2023
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Some actions supporting academic development of ATMPs ,,,

nl

elethon

National initiatives to support academic development and manufacturing

UK government > Cell and Gene Therapy Catapult
* [taly (Next Generation EU): National Center For R&D for Gene Therapy and medicines with mRNA tecnhology

o

ATMP
Not-for-profit for production and distribution of registered medicinal products (Fondazione
Telethon) complementing the private sector when a for-profit model is not sustainable

EU funding initiatives (ie JOIN4AATMP) for European University Hospital (EUHA) JOIN

=)
«Agora» European academic initiative on rare diseases MQ

ss to Gene Therapies for Rare Dise

EMA ATMP pilot for academia and non profit developers (4 products included in 2024)

FDA pilot program to explore the possibility of concurrent collaborative review of new gene
therapy applications (Gene Therapies Global Pilot (CoGenT))
FDA Operation Warp Speed for rare diseases
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Plastic Surgery and Maxillofacial surgery

UPPSALA UNIVERSITY HOSPITAL



Restoration of form and function - Highly
specialized plastic surgery/oral surgery

Malformation




Burn Care in Sweden - National specialized
medical care

Number of patients with
burns annually:

« 36 000 In total
1 300 require hospitalisation

* 500 treated according to

National specialized care
Uppsala

LinkOping

UPPSALA UNIVERSITY HOSPITAL




Key factors in a burn....

* Depth of burn injury
e Extent of the burn

e Cause of the burn
 Flame
« Electricity (including lightning)
« Chemical
« Scald

* Inhalation injury
* Any other injuries
* Any other medical conditions

Head - neck 9%
Left arm 9%
Right arm 9%
Anterior trunk 18%
Posterior trunk 18%

Left leg 18%
Right leg 18%
Genitals 1%
Total 100%

(5%)

= _:;7/__; = 4 _"'“?Epidermis
= ‘/i

(‘Dermis

SPLIT (95%)
THICKNESS =< Medium =

SKIN GRAFT

Thek— e va
: = Subcutaneous

! tissue
!

FULL
THICKNESS ————— z==
SKIN GRAFT

UPPSALA UNIVERSITY HOSPITAL



Different factors for today's improved survival rate

« Early excision (start 24-48 hours)
regardless extent of burn

« Other factors:
« Antibiotics,
* |ntensive care
* Nutrional care
 Etc.
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Background — 1794 and 1914

1794

* Bunger performs first successful human
skin autograft

« Reverdin fp_erforms first allograft using
ﬁInCh grafting to demonstrate rapid
ealing of granulating wounds

1914

 Kreibich was the first person to cultivate
keratinocytes in vitro

UPPSALA UNIVERSITY HOSPITAL



Background - 1975

Rheinwald and Green developed the method of
culturing human keratinocytes in viable
epithelial sheets.

Serial Cultivation of Strains of Human
Epidermal Keratinocytes: the Formation of
Keratinizing Colonies from Single Cells

James G. Rheinwald and Howard Green
Department of Biology

Massachusetts Institute of Technology
Cambridge, Massachusetts 02139

Formation of a Keratinizing Epithelium
in Culture by a Cloned Cell Line
Derived from a Teratoma

James G. Rheinwald and Howard Green
Department of Biology

Massachusetts Institute of Technology
Cambridge, Massachusetts 02139

UPPSALA UNIVERSITY HOSPITAL



Background - 1981

Cultured epithelial sheets used for the first time In

burn care

MEDICAL INTELLIGENCE

( ?

PERMANENT COVERAGE OF LARGE BURN
WOUNDS WITH AUTOLOGOUS CULTURED
HUMAN EPITHELIUM

'G. Gregory Garvrico, 111, M.D.,
Nicuoras E. O’'Coxxor, M.D.,
Caroryn C. Compron, M.D.,

Oraxtyt Keninog, B.A., axp Howarp Greex, M.D.

THE LANCET

Volume 317, Issue 8211, 10 January 1981, Pages 75-78

GRAFTING OF BURNS WITI
EPITHELIUM PREPARED FR
AUTOLOGOUS EPIDERMAL

NichaolasE. O'Cannor 7, JohnB. Mulliken #, Susan Banks-5cl

Howard Green

b

Burned boy home
after hospital stay

CASPER — One of two Casper
boys who was severely burned in a
flash fire last summer is back home
after 10 months in a Boston
hospital.

Jamie Selby, 6, was released
from the Shriners Burn Institute
three weeks ago, according to Dr.
Salvatore Russo. His older
brother Glen, 7, will remain at the
hospital for several more months
to undergo additional skin grafts,
Russo said.

The two Selby boys suffered
severe burns over most of their
bodies last July 1. They and a
third boy, 6-year-old Ricky Parras,
were burned while attempting to
remove paint thinner from
themselves in an unoccupied house
in Casper.

Parras died in a Denver hospital
two days after the accident. The
Selby boys were flown to Boston
on July 7.

Both boys are due for more
plastic surgery, Russo said. Glen is
“still a pretty sick kid,"” he said,
but both ‘““have done very well,
considering.”’



Regulatory journey in Sweden

e 3 & T

From 1980s

developed by
research

From 2009

Cell and tissue
law

National Board of Social
Affairs and Health

Health and Social Care
Inspectorate (IVO)

From 2017

ATMP and the
regulatory
framework for
medicines

Swedish Medical Product
Agency
(MPA)

Hospital Exemption

UPPSALA UNIVERSITY HOSPITAL



Culturing of keratinocytes — Sweden

AAAAAAAAAA v
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Akademiska far odla fram hud
for transplantation av svart

brénnskadade « Manufacturing license by the Medical
- Nov 23, 2017 10:21 CET

Agency, received November 2017

* Hospital exemption

« Uppsala University hospital as only

) > )
Som forsta sjukhus i Sverige har Akademiska fatt

tillstdnd av Lakemedelsverket att odla fram hud fér - 1 d
transplantation vid svara brannskador. h Ospltal In Swe e n

Som forsta sjukhus i Sverige har Akademiska fatt
tillstdnd av Lakemedelsverket att odla fram hud
for transplantation vid svara brannskador.
Malgruppen ar patienter med mycket stora
hudférluster dar kvarvarande frisk hud inte racker
for gangse behandling.

UPPSALA UNIVERSITY HOSPITAL




Culturing of keratinocytes

« When there is a lack of own healthy skin, ‘always’ for injuries covering over 50% burned body

surface

Keratinocytes

- Incubation

Confluense

Transplantation

UPPSALA UNIVERSITY HOSPITAL
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In pictures

Keratinocyte culture




Application methodology — Past and present

UPPSALA UNIVERSITY HOSPITAL




Clinical results....

« CEA take varies - 15 to 85%

« Higher take with dermal elements present in wound (eg partial-
thickness wounds)

» Take dependent on the nature of the wound bed

« Chronic granulating wounds 15% take
 Freshly excised or early granulating wounds 28-47% take
« Wounds dressed with cadaveric skin before grafting 45—75% take

UPPSALA UNIVERSITY HOSPITAL



What is going on today?

» Treatment of patients with severe burns
« Quality assurance and development
« European joint initiative on cultured keratinocytes initiated in spring 2023

« Revision of the Medical Products Agency's regulations for the hospital
exemption is ongoing

UPPSALA UNIVERSITY HOSPITAL



What happens tomorrow?

 Cultivation of allogeneic keratinocytes for wound healing in a clinical trial is
a next step for the future....

« Possibility to automate the production process
« Construction of a skin substitute (permanent)

UPPSALA UNIVERSITY HOSPITAL



Conclusion

Established at Uppsala University Hospital since late 1980s
Burn Care is National Specialised Medical Care in Sweden
Autologous cultured keratinocytes is part of a life saving treatment

Last resort for burns >50%

Manufacturing license within the provision of the hospital exemption
European joint initiative on cultured keratinocytes, initiated in spring 2023

UPPSALA UNIVERSITY HOSPITAL



Questions?
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Thanks!

Alexandra Karstrom
Head of Tissue Establishment, Qualified person
Assisting head of Department of Plastic and Maxillofacial surgery

Contact detalls:
Alexandra.karstrom@akademiska.se
+46 (0)18 661 54 29 or +46 (0)70 311 35 56

UPPSALA UNIVERSITY HOSPITAL
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Hospital exemption: an academic experience

Julio Delgado, MD, PhD

Oncoimmunotherapy Unit, Hospital Clinic de Barcelona
FRCB-IDIBAPS, University of Barcelona
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Conflicts of interest

* None from pharmaceutical companies

* Principal investigator in the first clinical trial (CART19-BE-01) evaluating
the role of varnimcabtagene autoleucel (ARI-0001 cells) in patients with
B-cell malignancies



The emergence of commercial CART-cell

products
> YESCARTA OKYMRIAH
(axicabtagene ciloleucel) ammsir (tisagenlecleucel) forRistsior
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//fﬁ Parliamentary question - E-000739/2021

European Parliament

\\

Availability of CAR-T cell therapy in the European Union

5.2.2021

Question for written answer E-000739/2021
to the Commission

Rule 138 Chimeric antigen receptor (CAR) T-cell therapy is a well-established breakthrough treatment in oncology that is personalised for each patient. Unfortunately, its price is particularly high and can reach up

Liudas Mazylis (PPE)  to EUR 500 000 per person. Lithuania is one of the countries in which Novartis and Thermo Fisher Scientific are involved in this therapy, but this modern treatment method is inaccessible not only in
Lithuania, but also in some other Member States.

1. What approach to funding should be followed in order to expand cell therapy (CAR-T) to the largest possible number of cancer patients?

2. What should the Commission do — and what assurances can it make — to ensure that modern but expensive treatments are equally accessible to citizens of all Member States and become common
practice in all Member States? Will the new Europe's Beating Cancer Plan address the issue of access to modern cancer treatments?

3. With regard to the new EU approach to health policy (European Health Union), are there any plans to address existing inequalities in treatment (between Member States, different age groups, etc.)?
How will the EU4Health programme ensure the transparency of data and processes in the development and/or sale of medicines and medical devices?

Features April 29, 2022 Comment November 21, 2022

Access to CAR-T therapies in Central Manufacturing challenges set back
and Eastern Europe in “catch-up” development progress of cell
mode compared to the West therapies in oncology

Although some countries are moving ahead, the use of CAR-T therapies in the region remains uneven.
. SR e RlEst S ESmRE GlobalData Healthcare



EU member Tisagenlecleucel Axicabtagene ciloleucel Brexughbtagene Lisocabtagene Idecabtagene Ciltacabtagene
state aut@leucel maraleucel vicleucel autoleucel
DLBCL3 | ALL<25yr DLBCL3™ | DLBCL2" | FL4™line [ McL3"Iinlj| ALL>25yr [BDLBCL3™ | DLBCL2" M| MM 4th line
line line line line line

Italy
*

Czech Republic

Netherlands**

Romania

Hungary

*In Luxembourg, patients may be referred to neighbour countries (e.g. Germany and Belgium) and the cost reimbursed by the Luxembourgish Government.

**In The Netherlands, there are four different indicactions currently under evaluation (in yellow)

***In Malta, CART cells are not available, but patients may be referred to the United Kingdom and the cost reimbursed by the Maltese Government if the product is recommended by

the National Institute for Health and Care Excellence (NICE). May 2024




Patient access to therapy in Germany,
France, Italy and Spain

14
: - 801 | -
,;=;I 0 . 638 490
HE : 7 o ’7 383 fzw’—‘
TE‘; j % %15“ 110 %
0 4 4 é

Canales et al. Front Med 2023
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ATMPs legal framework

ATMPs are under EU regulation that states that their authorisation must follow
the centralised procedure.

SCIENCE MEDICINES HEALTH

o EUROPEAN MEDICINES AGENCY

However, the regulation itself establishes a hospital exemption (HE).

European Regulation EC 1394/2007, directive 2001/83/EC and EC 723/2004



Clinic
Barcelona

=9S] [JNIVERSITAT os
BARCELONA

HE: legal framework

» ATMPs prepared occasionally in a hospital and under the professional responsibility of
a registered physician to comply with an individual optional prescription of a custom-
made product intended for a single patient

» Manufacture must be authorised by the national competent authority (NCA)

» ATMPs entirely prepared in non-profit institutions linked to the National Health System

» Medicines In clinical investigation phase or medicines that the NCA considers that
satisfy the guarantees of quality, safety, efficacy, identification and information

European Regulation EC 1394/2007, directive 2001/83/EC and EC 723/2004
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What 1s the difference?

CENTRALISED PROCEDURE HOSPITAL EXEMPTION

EMA administrative procedure NCA procedure

Approval valid for all EU at the same time | Approval valid only for requesting hospital(s)

EMA eCTD submission National CTD submission

Non industrially manufactured:
Industrially manufactured » Individual patients treated in authorised hospital
» Manufacturing is carried out in authorised sites

Commercial authorisation Non-for-profit
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HE approvals in EU

T 50

§ = Cell

8 40 ® Gene

:T-: - ® Tissue

% Combination
j= 20 = Unclassified
<

Udpan

O 10

@)

< o

NL

Member State

Hills A. et al. 2020
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HE authorization clause - SPAIN

RD 477/2014 AUTHORISATION OF ATMPs OF NON-INDUSTRIAL MANUFACTURE

» It allows the use of ATMPs under the conditions specified in the same
authorization. Guarantees that the medicinal product satisfies the
required quality, safety, efficacy, identification and information standards

» The authorisation of use may contain elements of cross-compliance which oblige the
holder to submit additional data

HE follows strict standards of traceability, pharmacovigilance, and quality

Spanish Royal Decree 477/2014 complements EC 1394/2007, directive 2001/83/EC and EC 723/2004
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HE: an opportunity for academia

» HE allows for the use of ATMPs under special
conditions

» HE is only applicable to individual patients
treated in the hospital setting and it is limited to
EU member states

» HE is only granted by the NCA to the academic
centre that developed the ATMP




ARI-0001 cells (varnimcabtagene autoleucel [var-cel])

ARI-0001 2" generation
CAR construct

P % =
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ARI-0001: Updated development status

» Registration dossier submitted to the AEMPS in FEB2020 (HE) = ARI-0001 cells (var-cel)
approved for patients older than 25 years of age with R/R ALL (FEB2021). Based on 38 pts
treated in the CART19-BE-01

* Price & reimbursement agreed with Ministry of Health in JUN2021 - €89,270
* PRIME designation in OCT2021 (first academic product to achieve it)

* Inclusion in EMA’s pilot programme of enhanced support to academic ATMP developers in
SEP2022 (first product included in the programme)

» First EMA’'s Scientific Advice completed in DEC2022, follow-up in APR2024. Paediatric
Investigation Plan agreed in MAY2023

« Pivotal CART19-BE-02 trial in 12 Spanish centres (adult R/R ALL indication) = finished
recruitment in AUG2023 - currently preparing CSR

» Pivotal CART19-BE-03Ped trial in 4 Spanish centres (paediatric R/R ALL) = currently
ongoing

« Confirmatory CART19-EU-04 trial in 10 EU centres (5 different EU member states) - funding
obtained, currently in preparation
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Dutch Cancer Society

Fondation
pour la recherche
sur le cancer

fundacion cientifica
asociacion espanola
contra el cancer
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How did we get HE approval?

Basic research & Non-clinical

Clinical development Post-HE approval
development
\ \
A { \ ! \
|
— o — — — — |= >
ATMP product Animal models u w ww w = ﬂ
Idea IMPD Phase | Phase Il (on-going) CTD Hospital patients
National regulatory Investigational Medicinal Common Technical
requirements Product Dossier (IMPD) Dossier (CTD)

Olesti E. et al. under preparation
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QUALITY NON-CLINICAL HUMAN EXPERIENCE =~ OVERALLRISK &
é DATA - BENEFIT ASSESMENT
To guarantee that the ATMP To evaluate the pharmacology, To identify the previous clinical To guarantee that the the risk of
product is manufactured under pharmacokinetics and toxicology experience data with the product. . product adminitration is inferior
quality standards. of the drug product. ; to the potential benefit.
Product development according to: Exploraotry studies, GLP assays Compendium of all the clinical Assessment of the product related
Pharmacopoeia and EMA/ICH ; and longer toxicological assays : data of the product that is g potential risk (simiilar products)
guidelines. : during clinical studies. ; available and evaluation of initial 5 and identification of potential
» , ; : results of efficacy and safety. 5 measures for risk minimization.
Deﬁtnlt:on Ogthié"'ﬂ{mess ; Evaluation of safety and efficacy of 5
controls and produc : the product in: in vitro, in vivo and ! In case of first-in-humans. re E Analvsis of -
. : . - : e pi ) : , report , nalysis of the potential
_supset?‘jgn;?itxns with scientific 5 in silico models. ; efficacy and safety of comparable therapeutic advances of the
! o . : : . : products with similar indications. ; product and patient's clinical
Evaluation of the quality controls g Experiments must be considered 5 : benefits.
in all batches analysed. for each application product. : !

rd B - ( f{‘o"‘?
S, e o

Olesti E. et al. under preparation
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National common technical dossier (CTD)

@ Clinic
J) Barcelona

The CTD triangle. The Common Technical Document is organized into five modules. Module 1is
region specific and modules 2, 3, 4 and 5 are intended to be common for all regions.
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Pharmacovigilance

» Constant interaction with the NCA (AEMPS) to report severe adverse effects

» Submission of PBRER (periodic benefit-risk evaluation report) after 6 months
of authorisation of use - and then repeatedly

» Constant up-date of the Risk Management Plan

» Design of a long-term follow-up study: Safety CAR-T

Close pharmacovigilance of ARI-0001 in all possible administration regimes:
= Hospital Exemption
=  Compassionate use programmes
= Clinical trials (CART19-BE-01, CART19-BE-02, CART19-BE-03Ped)



What was our experience with HE (ARI-0001)?

Strict (and lengthy!) evaluation by the Spanish Medicines Agency:
* Nonclinical

« Quality
e Clinical

Approval limited to patients with R/R ALL older than 25 years

No need for:
« Paediatric investigation plan

. Non-similarity evaluation Is Hospital Exemption an Alternative or a Bridge to European Medicines
Agency for Developing Academic Chimeric Antigen Receptor T-Cell
 [ees in Europe? Our Experience with ARI-0001
Manel Juan,>* Julio Delgado.>*® Gonzalo Calvo, ™’ Esteve Trias>* and Alvaro Urbano-Ispizua®®%*

TInmunology Service; ZAdvanced Therapies Unit; ?Institut d'Investigacions Biomédiques August Pi i Sunyer (IDIBAFS); *Hospital Clinic de Barcelona; Universitat
de Barcelona; sHemafo.fogy Service; and * Clinic Pharmacology, Barcelona, Spain.
'ORCID 1D (https:forcid org/D000-0002-3064-1648).



Titular de la Fecha Material de

Ficha
autorizacion de autorizacioén . Prospecto prevencion
técnica .
uso de uso de riesgos
NCI1 - Suspensidn celular en Hospital
plasma autélogo 100- Universitario Ficha 2
) o ) 29-01-2019 o - Prospecto (4
300x10° células, jeringa Puerta de Hierro técnica (4
precargada Majadahonda

ARI-0001 Dispersién para . . .
. . Hospital Clinic de Ficha 7
perfusién que contiene 0,1- 01-02-2021 Prospecto (4

] Barcelona técnica (4
1x10° células/kg

CEMTROCELL 50.000
células/microlitro - Clinica Cemtro Ficha .
. 31-10-2023 o 2 Prospecto (4

Suspencion para S.A. técnica (4

implantacién

Piel humana obtenida por Hospital

ingenieria de tejidos 1,0-1,5 Universitario Ficha 2
. 6 - , _ 06-06-2024 . . _a | Prospecto(

x 10° /1,5-3,0 x 10 células / Virgen del Rocio - técnica (9

lamina apdsito impregnado Sevilla

ARIOO02H 13,5-720 X 10°6 . . .
Hospital Clinic de Ficha

Células dispersion para 08-08-2024
P a2 Barcelona técnica @

Prospecto IZ'

perfusion




What was our experience with ARIO002h?

Even lengthier evaluation by the Spanish Medicines Agency (2.5 years)
More prevalent disease (R/R multiple myeloma)

One commercial CART-cell product became available (reimbursed) during evaluation -
AEMPS reasoned that this would not suffice to cover the entire Spanish population

Price & reimbursement not agreed yet

How should we continue (EMA-wise)?

* PRIME designation impossible (difficult to justify unmet medical need with two commercial
products approved) = First SA with EMA completed (€30K)

* Only possibility for approval would be a 200 pt randomised trial (€30-50M??)
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Conclusions

HE legislation has allowed the development of a CAR T cell therapy under
an academic hospital setting, warranting the standards of safety and

efficacy required for commercial CARTs

Investing in human and logistic resources is essential for success, and
therefore unequivocal institutional commitment is needed to undertake

these complex projects

HE is a great opportunity to develop ATMPs in the EU academic
environment
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Collecting data: The EBMT
Patient registry

Ana Alarcon Tomas, Hospital Universitario Puerta de Hierro Madrid, Spain

on behalf of the EBMT
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The EBMT : Who we are

To save and
Improve the lives
of patients with

blood-related
disorders

Established in 1974
>500 Centers
>70 Countries

We are a community of healthcare professionals focused on innovation, research and the

advancement of cellular and stem cell-based therapies
EBMT www.ebmt.org
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Fast Facts
10/2024
500 centers
PATIENTS TRANSPLANTS PATIENTS TEE/;TLELS WITH CAR 70 countries
® = ®
728,778 856,380 10,093

IN THE REGISTRY IN THE REGISTRY
IN THE REGISTRY

2023. New EBMT Registry platform.

European Transplant and Cellular Therapy Online Registry (EuroTraCTOR):The objective of the
project is to design, develop and implement a new EBMT registry to improve the processes of
collecting and using data across EU health systemes.

The EBMT Patient Registry. Ebmt.org
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28000

24000

20000

16000

12000

8000

4000

0

- Allogeneic 1st HCT  =——Autologous 1st HCT

CAR-T

90 92 94 96 98 00 02 04 06 08 10 12 14 16 18 20 22
Year

The EBMT Patient Registry: activity

2500 -

2000 A

CART activity from 2019-2022

= NHL

= Myeloma/other*

mALL

1500

1000 -

500

0 -

2019 2020 2021 2022

Activity survey Office in Basel and Leiden



CAR-T per 10 million population in 2022
EBMT

Number of CAR T-cell treated patients registered’ in the EBMT Registry

500
FO00 ) ]
6500 [ Patients treatedwith
§ 3 commercial CAR T-celk
CAR T therapy: patient rates W Eﬂm
per 10 million population -E' 55m
o @ 5000 Patients treated with
Cor-o m 4500 investigational CAR T-cells
[ >10-40 o 4000 gat
B -20-70 5
™ w3200
>70 o
o 3000
E 2500
=Z 2000
1500
1000
I:l\ran SGD . .
[ saudi Arabia 3 0 — S -
Il israel == =4
L] T o o o o — — — — ™ ™ I ) g o m
— — ™~ ~l ~l =l ™ ) ™ by i~ il i~ L ~ P T
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Source; EBMT Registry, July 2023

*Patients identified and marked with o CAR T-cell treatment, having at least minimal data on the diagnosis and treatment.

Activity survey Office in Basel and Leiden



Cellular therapies in Europe 2022

Selected/e Regulatory Genetically Dendritic Expanded Gnir;fj?f?:gy
Number of patients CAR-T MSC NKcells xpandedT Tcells modifiedT CD34+ Other Total
cells CD34+
cellsor CIK (TREGS) cells cells
cells
Allo Auto Allo Auto Allo Auto Allo Auto Allo Auto Allo Auto Allo Auto Allo Auto Allo Auto Allo Auto allo auto
GvHD 273 1 1 30 13 317 1
Graft enhancement 30 16 12 2 111 50 169 52
Autoimmune dis. 9 11 3 5 4 20 12
Genetic disease 4 3 19 3 6 23
Infection 1 8 116 46 4 7 2 6 1 134 57
Malignancy - ALL 44 336 19 18 9 4 4 1 14 96 353
Malignancy -
HL/NHL 1 2258 4 2 23 1 1 1 8 31 2268
MEUEEREY 3 467 7 6 3 12 485
myeloma
Malignancy -other ;= g3 15 13 15 3 41 17 19 20 4 35 23 110 182
indication
Total 52 3153 |330 25 45 5 215 72 34 O 8 31 1 24 |18 4 3 25 190 94 896 3433

DLI for graft

enhancement/failure A0
DLI for residual disease 393
DLI for relapse 1294
DLI per protocol 363

Total 2854 Activity survey Office in Basel and Leiden



EBMT

(‘eamr Registry

Data Collection Forms (DCFs).

It contains:
Patients' clinical data,
including aspects of the

diagnosis and disease

first-line treatments

HCT or cell-therapy-associated
procedures, transplant type,
donor type, stem cell source,
complications and outcome.
Patients are followed up
indefinitely.

The Registry: How it works

b

EBMT Centre Identification Code (CIC): _ _
Hospital Unique Patient Number (UPN):
Patient Number in EBMT Regisiry:

Treatment Type [] CT

TreatmentDate |/ | (YYYY/MM/DD)

CELLULAR THERAPY
Day 0

PRE-INFUSION

Cell collection procedure - Apheresis:

Date of collection: ___ _/__|__ (YYYY/MM/DD)
(If more than one collection enter the date of the first collection.)

[ Date unknown
(e.g. allogeneic product
from unknown donor)

Number of collections:

INDICATION FOR PLANNED CELLULAR THERAPY

[] Treatment of a primary disease:

Indication diagnosis for this cellular therapy:
(make sure the indication diagnosis has been registered first, using the relevant diagnosis form)

Reason for cellular therapy: (select all that apply)
[ Induction therapy

[] Prevention of disease relapse or progression

[] Rescue from disease relapse or progression

[ Minimal residual disease reduction

[ Refractory disease

EBMT web page



EBMT Challenges in Data collection =

Expectation
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camqr  Challenges in Data collection. Keep the =&\
' “quid pro quo”

“In order to retain full EBMT membership status, they must report all consecutive HCTs each year.”

JACIE @a EBMT and Education

JACIE Accreditation fees.

Day 100 mortality / Allogeneic transplants

Performance

* Clearly worse than average

* Worse than average

Data Sharing

« Within range

« Better than average

\j s R £ g ¢ Clearly better than average
Access to EBMT Registry to retrieve data
with statistical overviews 0

Your Centre

Working parties. Precision*

Observed / Expected

R. Saccardi et al. EBMT Handbook 2022. . Figure from Kyrus



Future directions: How to simplify transfer 2.
data from the hospital to a registry v

Linking National Registries electronically to the EBMT Registry Funded project by Dutch
Authorities Oncode Accelerator

EBMT

| /,/_’—T_\ |
_ta Migation Maqe |

R —

~

HOVON-

associated

EMA

E B M Tcohort

=European Bone Marrow
transplantation organisation

(7
o
IKNL;
automatische
% datainvoer

Local standardised
biobanking in
hospitals

Farmaceutical companies

(EMA obligation)

Oncode PACT
10/2024 NDA has been signed between all partners

https://www.oncodeaccelerator.nl Shared by Dr. Jurgen Kuball.



EBMT Hospital exemption data from the EBMT "T'@

EBMT Centre Identification Code (CIC): Treatment Type [ ] CT
@1’ Hospital Unique Patient Number (UPN): _ _ _ __ __ _ ____
Patient Number in EBMT Registry: _ _ _ _ _ _ TreatmentDate _ _ _ [ _ 1 _ _ {(YYYY/MM/DD)

BASIC INFORMATION ON THE PLANNED CELLULAR THERAPY

Clinical setting:
(check only one)

[] As per marketing approval / Standard of care / Institutional guidelines

< [] Hospital exemption >

[] Compassionate use / Accelerated access

[] Investigational drug product (IDP) Clinical trial Phase: O1 QJvz2 Jz [J28 [J3
Blind trial: [JNo [] Yes
Randomised trial: [] No [] Yes

EudraCT number:

USA NCT number:

UMIN CT number:

Data shared by The office of EBMT Registry.



@T Hospital exemption data from the EBMT "T'@

Survey on the organization and technigues of ATMP facilities in Europe

/ilg:‘
¥ \ 7
D h
g % Jurgen Kuball Trudy Straetemans Michael Hudecek
= |Z|
: (et 3@FnICAT Ornow:
‘_‘\> A\ m 4 ; [ l _
| ™ = — | — | | E N XT
N GEN
A [-‘ HIGHTECH
10/2024 analysis of survey started Annalisa Ruggeri Ruud Das

Data shared by Dr. Jurgen Juball.



EBMT

EBMT & stakeholders

EBMT is collaborating with different Marketing Authorisation Holders (MAH) on the conduct of

Kite

Novartis
Celgene-BMS
Celgene-BMS

Kite

Yescarta
Kymriah
Abecma
Breyanzi

Tecartus

EMA-endorsed Post Authorisation studies.

Enrolment Contracted Enrolment (target) No patients included
period indications (% accrual)

2020-2023

2020-2023

2021-

2022-

2023-

DLBCL+PMBCL

ALL+DLBCL

MM

DLBCL+PMBCL+FL

MCL

Closed 1471 (100%)
Closed 800 (100%)
300 174 (58%)
200 26 (13 %)
300 151 (50%)

15t PASS interim report as oral at ASH, 2"9 submitted to CART25

Data shared by Dr. Jurgen Juball.
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Thank you!

Ana Alarcon Tomas on behalf the EBMT



@ EMA

EUROPEAN MEDICINES AGENCY

Supporting academic
developers of ATMPs

European regulatory tools

Caroline Pothet
Head of advanced therapies and haemato-oncology




The owner of copyright and other intellectual
property rights for this presentation is EMA.
The information made available in this
presentation may be reproduced in accordance
with the provided that the
source and the author is acknowledged.

I do not have any conflict of interests.
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https://www.ema.europa.eu/en/about-us/about-website/legal-notice

Science Health

Academia = Driver for innovation : N Framework and standards apply

About 25% of approved ATMPs Pharmaceutical legislation, scientific
originated in an academic guidelines (GMP, GCP,...), “Lex
environment (...) - yet only 1 non- - specialis”, GMP for ATMPs,...

profit MAH so far.

171 Supporting academic developers of ATMPs (5\) EMA
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Commitment towards advanced therapies

,—I MA EUROPEAN MEDICINES AGENCY
- bads of Medicines Agencies ol e A

Pharmaceutical
trategy for Europe
European medicines agencies
network strategy to 2025

Protecting public health at a time of rapid change

Strategic Research and Innovation Agenda

The Innovative Health Initiative

EMA Regulatory Science to 2025

Strategic reflection

i Network strategy to 2028 : Seizing opportunities in a changing medicines landscape - Consultation open!

Support translation
of advanced therapy
medicinal products
(ATMPs) into patient
treatments

Support translation
of advanced therapy
medicinal products
(ATMPs) into patient
treatments

Identify therapies that address unmet medical need;

Provide assistance with early planning, method development and clinical
evaluation;

Address the challenges of decentralised ATMP manufacturing and delivery
locations;

Support evidence generation, pertinent to downstream decision-makers;

Evaluate and improve interactions relevant to ATMPs with European
institutions (research, financial and environmental);

Raise global awareness of ATMPs to maximise knowledge sharing,
promote data collection;

Engage with other international regulatory agencies to foster global
convergence of requirements for ATMPs.

EMA

Classified as public by the European Medicines Agency



Engagement with academia

Framework for collaboration with academia since 2017.

- Promote and further develop regulatory support for translating
academic research into novel methodologies and medicines

= Ensure best scientific expertise and research is available

= Collaborate on areas of research on regulatory science

Dedicated entry point for Academia:
Academia@ema.europa.eu

Financial incentives

Dedicated support tools

o e.g. ATMP support pilot, multi-national clinical trials, CTIS

173 Supporting academic developers of ATMPs
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Key support tools for academia
a0 Q Q) Q Q) Q QO RS
LN [V r\ﬁ\ ng\\ FZA\\\ FEI
Sk BErN BN BT =k
Early Non-clinical and Clinical Clinical * Authorisation
Research First in Man exploratory confirmatory Access decision

Post-licensing
evidence

ITF/Academia briefing

Scientific Advice/Protocol Assistance

PRIME + Academic support pilot
ATMP classification
174 Orphan Drug Designation
Paediatric Investigation Plan (stepwise PIP)

Quality Innovation Group

CTIS helpdesk + ACT-EU initiatives (map and consolidated advice)

Supporting academic developers of ATMPs EU-IN = EU Inno@w IEtMA

Classified as public by the European Medicines Agency



Innovation task force

To apply for an ITF briefing meeting, complete
the request form below and email it

to: @

- 175 Supporting academic developers of ATMPs EMA

Classified as public by the European Medicines Agency


mailto:itfsecretariat@ema.europa.eu

Innovation Task Force (ITF) -

EUROPEAN MEDICINES AGENCY

Multidisciplinary platform Support innovative drug development
for preparatory dialogue and orientation on

innovative methods, teChnOIOQieS and Early informal dialogue with opinion leaders

medicines I (can be requested at any stage) -

I 1,5-hour discussion - Free of charge -

Brainstorming “style” focusing on areas

I without/with limited guidance -

(OL First step to engage is submit completed

176  Supporting academic developers of ATMPs



https://www.ema.europa.eu/en/human-regulatory/research-development/innovation-medicines#applying-for-a-briefing-meeting-section
https://www.ema.europa.eu/en/human-regulatory/research-development/innovation-medicines#applying-for-a-briefing-meeting-section

EUROPEAN MEDICINES AGENCY

Scientific advice & PRIME



https://www.ema.europa.eu/en/human-regulatory-overview/research-development/scientific-advice-protocol-assistance
https://www.ema.europa.eu/en/human-regulatory-overview/research-development/scientific-advice-protocol-assistance
https://www.ema.europa.eu/en/human-regulatory-overview/research-development/scientific-advice-protocol-assistance
https://www.ema.europa.eu/en/human-regulatory-overview/research-development/prime-priority-medicines
https://www.ema.europa.eu/en/human-regulatory-overview/research-development/prime-priority-medicines

Scientific Advice & Protocol Assistance

&)

EUROPEAN MEDICINES AGENCY

« Scientific advice (SA) is about advising developers on the best way to
generate robust evidence (methods & study designs)

« SA for ATMPs is provided by the Scientific Advice
Working Party (SAWP) supported by the Committee of Advanced
Therapies (CAT) and Working Parties (e.g. BWP)

« SA can be provided on any scientific question (quality, non-clinical
and clinical) at any timepoint of the development

« Possibility of parallel consultation (EMA/HTA bodies) and parallel SA
with FDA (USA) or qualification of novel methodology

From lab to patient

The journey of a medicine assessed by EMA

Research &
advice development

@.
ARR

Evaluation

Authorisation

Special fee incentives:

« Protocol assistance free-of-charge to SMEs & academic developers

« SA free-of-charge to academic-owned PRIME and ATMP PILOT products
« Starting Jan-25, SA free-of-charge to academic-developed products

i

\ Access

v
T
i
P
Safety
monitoring




PRIME scheme (PRiority MEdicines) -

EUROPEAN MEDICINES AGENCY

. _ PRIME eligibility
* Medicines under development (not yet authorized)

- Targeting conditions with an unmet medical need ﬂ/@ﬁ\ 95 Requests granted
@ by type of medicines:

« Require preliminary clinical evidence (proof of concept), exceptionall
prOOf Of prInCIple 44 Advanced therapy

« Many intended for rare diseases and/or ATMPs
25 Biological

Chemical

Key benefits: - Immunological

« Early assessment team appointment

« “Kick-off” meeting with multidisciplinary expertise from EU network
« Scientific advice at key development milestones

« Potential to be eligible for accelerated assessment

« Submission readiness meeting

PRIME@ema.europa.eu

179 Supporting academic developers of ATMPs
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Academic support pilot for academic developers

EUROPEAN MEDICINES AGENCY

= ATMP support pilot for academic developers launched Sep-22 with first
product/applicant (ARI-0001; Hospital Clinic Barcelona)

= EMA pilot offers enhanced support to academic and non-profit developers of advanced therapy medicinal

products | European Medicines Agency (europa.eu)

= In line with framework of collaboration with academia : payment of fees
identified by academia as a key hurdle.

= 2 new products selected in 2024

= TregTacRes, modified (tacrolimus resistant) T regulatory cells, developed by Berlin Center for
Advanced Therapies (BeCAT) as adjunctive therapy after living donor kidney/solid organ
transplantation.

= Telethon003, autologous CD34+ cells transfected with a lentiviral vector (containing the
human WAS cDNA), developed by Fondazione Telethon (Italy) for Wiskott Aldrich Syndrome.

- In kind regulatory support and fee incentives

180 Supporting academic developers of ATMPs
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- Initial contact via AskEMA @

« Allocation of a paediatric officer with expertise in
the area

* (Informal) teleconference to discuss suitability

s i - S ~ Supporting academic developers of ATMPs EMJ \



Reasons for applying

« Challenges with development in ultra-rare conditions for dose finding and
endpoints.

e Lack of relevant animal model, no established PD markers or endpoints

e Condition in children different to adults, no proof of concept in humans
yet.

e Rare, life-threatening disease, recently identified in children with no
approved medicine or regulatory guidance, validated endpoints.

182 Supporting academic developers of ATMPs EMA
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Requests Steps Reasons for

« PDCO decides on pOtentlaI

14 expr. of interest D30 if application rejection
appropriate _
for sPIP pilot Ongoing PIP

7 qualify for pilot Advice provided Previous PIP for the

5 under discussion during pre- same active
2 rejected submission meeting After the pre-
on suitability submission meeting

for sPIP pilot it became clear how
5 sPIPs applications the development
submitted programme could be
defined

EMA aims to analyse pilot results when 8 sPIP opinions adopted

Classified as public by the European Medicines Agency



Metabolic

Oncology diseases

Cardiology

Respiratory

) Immunolo
diseases gy

Neurology

Classified as public by the European Medicines Agency
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ACT-EU initiatives



https://accelerating-clinical-trials.europa.eu/our-work/consolidated-advice-clinical-trials_en
https://accelerating-clinical-trials.europa.eu/our-work/consolidated-advice-clinical-trials_en
https://accelerating-clinical-trials.europa.eu/our-work/support-non-commercial-sponsors_en
https://accelerating-clinical-trials.europa.eu/our-work/support-non-commercial-sponsors_en

@ EMA HMA:

-
U EAN MEDICINES AGENCY Heads of Medici

ACT EU .. .. .
Vision Better, faster, optimised clinical trials
Mission To make (multinational) CTs for non-commercial sponsors more accessible, economically advantageous and impactful

Objectives = to
solve problems
identified

: . Establish a Networking and
Mapping existing
. . regulatory helpdesk outsourced
initiatives at national : .
to help with CTA services
and EU level. . . .
submissions (signposting)

186 Supporting academic developers of ATMPs



EMA HMA

N MEDICINES AGENCY Heads of Medicis

The ACT EU initiative aims to identify gaps, issues and _ ' . o Webpage live since Ju Iy 2024

bottlenecks (regulatory, resourcing, operational) that present challenges
for non-commercial sponsors in the conduct of multinational clinical trials.

« Updates dependant on MSs’ input

The programme intends to propose pragmatic and harmonised
solutions to support non-commercial sponsors setting up and
conducting multi-national clinical trials across the European Union /
European Economic Area.

Webpage populated with other initiatives
s useful for non-commercial sponsors and
academia conducting CTs in the EU:

Map of national support initiatives a. Network
b. Infrastructure
c. Database
The Clinical Trials Regulation aims to create a more favourable environment for d

the conduct of clinical research in the EU

With input from the Clinical Trials Coordination Group [ (CTCG), ACT EU has
identified initiatives available in each EU Member State to support non-

commercial sponsors at national, EU or global level

National initiatives for non-commercial sponsors

National initiatives for non-commercial SpPONSOrs - European Union


https://accelerating-clinical-trials.europa.eu/our-work/support-non-commercial-sponsors/national-initiatives-non-commercial-sponsors_en

Pre-CTA and SAWP-CTCG consolidated advice * — @ EMA HMA

EUROTEAN MEDICINES AGENCY Heads of Medicines Age

The Accelerating Clinical Trials in the EU (ACT EU) launched two advice pilots

The pilots Context;

- enhance the Up to date mapped
coordination information on current
within the EMRN voluntary advice procedures

« to offer applicants ] available from EU regulators on
harmonised I Pilot: SAWP- II Pilot: Medicines for human use
advice on CTCG Pre-CTA Advice

» how to improve the
quality of their
applications for
clinical trial
application and

Pilots started officially on June 10th

Supported by training Webinars List of MS participating in the pilot

markelflng_ for Applicants (recorded) projects: S
authorisation. for ASSESSOrs Member States participating in
Published Guidance documents on ACT EU website ACT EU pilots on consolidated

advice (europa.eu)

Supporting academic developers of ATMPs

ss Consolidated advice on clinical trials - European Union



https://accelerating-clinical-trials.europa.eu/our-work/consolidated-advice-clinical-trials_en

Science y Health

Academia = Driver for innovation FAA We are aware of the challenges
faced by the sector and committed

We are committed to innovation via to tackle them together along
(early) engagement and the future pharmaceutical

multistakeholder platforms legislation

189 Supporting academic developers of ATMPs (5\) EMA
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EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

Find out more on ema.europa.eu


https://www.ema.europa.eu/en/human-regulatory-overview/advanced-therapy-medicinal-products-overview#training-materials-12382
https://www.ema.europa.eu/en/human-regulatory-overview/advanced-therapy-medicinal-products-overview#training-materials-12382

Supporting academic developers of ATMPs and competitiveness of the EU biotech sector

In-depth product specification and therapy response monitoring
to support clinical development of CGTs

Hans-Dieter Volk
Professor (em) of Clinical Immunology and Regeneration

Institute of Medical Immunology and BCRT
Charitée Universitatsmedizin Berlin
&

CSO
Checkimmune GmbH

CHARITE Checklmmune

UNIVERS TATSHED ZIN BERLIN ADDED-VALUE FOR YOUR CLINICAL DEVELOPMENT



Supporting academic developers of ATMPs — Why ? (charité Checkimmune

ADDED-VALUE FOR YOUR CLINICAL DEVELOPMENT

CGTs: a breakthrough innovation promises to cure chronic diseases (RESTORE Health)

KeyTasks: To further increase efficacy and open up new clinical applications and quickly bring
progress to benefit of patients

Drivers: Academic developers, especially since big pharma and VCs are showing less
and less interest in effective autologous CGT products and in less common indications
—> Numerous arising challenges that require support to overcome

N

Challenges: - Robust and cost-effective manufacturing
- Safety and efficacy of genetic manipulation (part. multiplex editing)
- Patient-to-patient and lot-to-lot variability of CGT products
- Interpatient variability in therapy response
=> adverse effects, immunogenicity, PK, PD, responder/non-responder, sustainability
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Usefullness of biomarker analyses ;
= In depth CGT product specification from source to final product 7k |
= Therapy response monitoring: safety, PK/PD, MoA, stratifiers
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In-depth CGTproduct specification — What ? (charité Checklmmune

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Analysis of Identity, Phenotype and Functlonallty of CGT Products

—> Starting material

—> in-process controls

—> Release Tests of Final Product
Standard / Product-related tests

—> Comparator Product

—> Reference Product

= Product-to-Product Variability

= Prediction Safety/Efficacy
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According to EU guidelines GMP for ATMP

—> Decision-making data (validated assays)
—> Exploratory data (qualified/validated assays)

Innovative, product-specific and reliable assays
with maximum information gain



Therapy Response Monitoring — What ? (charité Checkimmune

ADDED-VALUE FOR YOUR CLINICAL DEVELOPMENT

Monitoring the Therapy Response of Patients receiving
Investigational Medicinal or Marketing Authorlsed CGT Products (real life data)

—> Safety Parameter
= Pharmakokinetics (PK)

= Pharmacodynamics (PD) GCLP

—> Mode-of-Action (MoA) (Good Clinical & Laboratory Practice)

—> Surrogate Endpoint Markers —> Decision-making markers (validated assays)

—> Stratification of Patient Groups —> Exploratory markers (qualified/validated assays)
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Product Specification & Therapy Response Monitoring (charité Checklmmune

ADDED-VALUE FOR YOUR CLINICAL DEVELOPMENT

Innovation, Flexibility & and Quality

> 3
5 . |
& GCLP &
Q m

COMPLIANT

o | -
INNOVATION FLEXIBILITY = QUALIY ASSURANCE
Academic
Research Labs + + -
GMP core /
units + +
Routine _ /+ _ +

Medical Labs



Product Specification & Therapy Response Monitoring

(charité Checkimmune

DDDDD -VALUE FOR YOUR CLINICAL DEVELOPMENT

Innovation, Flexibility & and Quality

| N .
~ - A !
oA < 3
Qu ?’fa !
@ - o rﬁi‘\
: _é;@ ‘ : ATMP
- COMPLIANT -

INNOVATION FLEXIBILITY =~ QUALIY ASSURANCE
Academic
Research Labs + + -
GMP core
units -/ + B +
Routine _ /+ _ +
Medical Labs
Specialised + + +

Accredited
Labs

Need for
Specialised Labs
that combine
Innovation, Flexibility &
Quality Assurance

w

Academic
Accredited Core Lab Unit

v

Charité spin-off company
Checklmmune

ADDED-VALUE FOR YOUR CLINICAL DEVELOPMENT



Product Specification & Therapy Response Monitoring @HAR'TE Checklmmune

How ?
Multiple Cutting-Edge Test Platforms

Molecular Analyses
Multiparameter Multiplex-Ligand _ pyk level: PCR, Epigenetics, DNA/RNAseq Functional

flow cytometry Assays - single cell level: CITEseqTCRseqATACseq) Assays

YT
T ——-ul 78 Target cell

=
{j‘—:_ Target cell
* (o= e = °N destroyed
S ==—"-"== =10
L =, = == B
| = ' i
By = A — B =
i o
IFNy IL-4 E==== |
L | «I
o ‘ Effector CD8+ T cell

elimination of target cell

‘ How to come to decision-making assays with high informative resolution ?
Complex assays are not easy to standardize



Challenge of Multicenter Studies (chariTe Checklmmune

ADDED-VALUE FOR YOUR CLINICAL DEVELOPMENT

Use of Stabilized Blood

How ? :
Novel successful method for conservation
of blood for flowcytometric, functional and
How to deliver robust biomarker data multiomics single cell analyses
from multicenter clinical trials ? => Minimised decentral handling required

Methods: Flow cytometry with stabilized blood

—> Multicentric analyses in ‘,\?
regional labs *
Quality, Comparability
—> Decentral test execution up

Pouring the blood

Send to site into the Falcon
> = . < 5min
— invert ————p

Freeze at -80°C

104

. . Falcon with Blood collection in 2ml g °
to Inte rmedlate Stage storage buffer EDTA Tubes E 105 ’o
N o
. - T~ 102 “":d‘;:pq)_oom
QU d | |ty, CO m pa ra b | I |ty v’ Validation of stabilized blood up to six month g 2 100 ".?. . Bg_: 2:8.8881
° ° . . . ] Q£ T .‘. . .
p— Centrahzed test execu‘hon v Easy handling and suitable for multi center studies ‘(E 100 . s,
. ¥ Reliable results for activation marker pSTAT5 E
Preanalytic Issues .
100 100 10! 102 10%  10¢

Abs counts in fresh blood [cells/nl]



Case Studies (cuariTé Checklmmune

1. Therapy Response to 1st-gen Treg cell therapy (FiH phase 1/2a)
2. Following the Fate of Rare Cells, e.g. gene-modified CAR-T cell products
3. Multiomics Single Cell Analysis of Gene-edited Treg cell IMP

4. Comparability Analysis of CAR-T IMP by Multiplex-Spectralcytometry



Therapy Response Monitoring Treg FiH phase 1/2a Study  (charite Checklimmune

Case: Challenges:

Impact of IMP (Treg cells) on Establishing numerous validated assays on different platforms

Kidney Transplant Recipients PK, Safety, PD/MOoA, Stratification => 1.5 years preparation
>250 Read-outs (start in late preclinical phase)
Multiple Technologies

Multiparameter Molecular Analyses
L flow cytometry (bulk level)
Monitoring ,
Response to g/ Validated Tests Multiplex-Ligand Assays Functional
the IND at multiple Platforms (cytokines) Assays

Some major questions addressed by the immune monitoring program:

- What is the fate of Treg ? (PK)

- Do we see signs of cytokine release or Treg instability (Safety)

- Do we see signs of overimmunosuppression ? (Safety)

- Why is tapering of immunosuppression in the majority of Treg patients feasible ? (PD/MoA)

- What distinguishes the patients in whom the minimization of immunosuppression was successful
from the two patients in whom it failed? (Stratification)



Therapy Response Monitoring Treg FiH phase 1/2a Study ~ (charite Checkimmune

Case: Question: Why is tapering of immunosuppression (IS)
Impact of IND (Treg cells) on S feasible in most Treg patients (PD/MoA) ?
Kidney Transplant Recipients = N
>250 Read-outs

activated CD8+ T cells: CD25tCD127"9hcpDsg*

Multiple Technologies Multiparameter 30- T cells
flow cytometry P<0 01 |
Long-lasting inhibition of T-cell activation = 20- ¢
(and NK-cell differentiation, higher 2
Treg/Teff ratio) g 10-
Treg effectively prevent T-cell activation

(tapering IS feasible) 0- T
D * & A0 D O
Patients with failure of IS minimization $/%\x6:\x%x%\x'§x%x%x§xb
developed activated Teff

Blue: standard-of-care (triple drug)

Roemhild-A et al. Sawitzki et al. Red: Treg group (stepwise weaning IS
thebmj 8MU 2020 THE LANCET Lancet 2020 to low-dose Tac monotherapy wk48)
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Case — Fate of CD19 CAR-T cells following Therapy (chariTe Checklmmune

Gating Strategy (13-Parameter Flowcytometry) >
CD19 CAR-T cell product 22% CAR+CD4+ 22% CAR+ CD8+
[Mingten] > [Lymgte] (CD8. /CD4 ) (08 /CD4<)

» INT

4

COASRA PECy?

AF6AT F ¢
CDASRA PECY?

9 o e L4 v w
S CO4 FITC
CAR CAR
4 fusi 0.4% CAR+CD4+  1.1% CAR+ CD8+
E o G 13 post-Infusion T -
v g (exvivo) :
"\ S 5
CAR-T cell - ) o
thera;f e = <
L CAR-T detectable but g g
D8+ CAR-T show
AN ﬁ?“/ , CD8+ C sho
low early memory level. » S

(less sustainable)
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IMP Specification — Multiomics-scAnalysis of next-gen Treg (charité Checkimmune

ADDED-VALUE FOR YOUR CLINICAL DEVELOPMENT

Treg IMP analysis Challenge:
and therapy response  Multiomics single cell (sc) Analysis Platform —
monitoring From an exploratory research tool to a qualified/validated

Numerous Read-outs test platform
Multiomics scAnalyses

® e . | Tasks:
vsie I I I l 0 Y - establishment and qualification of workflow and
(@) @ Single ce“‘\outpytyit . e Reveals r:e:r:g;neity eqUipment (10)()
e e oo e thgb:i”u””y o - muItFomics (surface markers + RNAprofile + TCR
(( \ profile)
NS | ! B \ => enhanced information and cross-validation
Bulk j o o ’) - internal controls for QA and to allow
. ° compensation of run-to-run variations
R o aleete PN e oY - bioinformatic pipeline 3 / "



IMP Specification — Multiomics-scAnalysis of next-gen Treg (charité Checkimmune

Treg IMP analysis Breakthrough:
and therapy response Multiomics single cell (sc) Analysis Platform - From an
monitoring exploratory research tool to a qualified/validated test platform
Numerous Read-outs GCLP conform qualification/validation of
Multiomics scAnalyses complex multiomics sc-analysis is feasible  coneuan

Individual adaption to the cell type addressed =
3,402 genes (RNAseq)

Validation of multiomics single cell analysis .

(CITEseqRNAseq) f i

8 4

— inter-assay CV by accounting for 11 cell types X 3 donors x 3 operators — qualified ! < 3 -
- CV by accounting for 11 cell types * 3 operators - qualified ! E o il ) 24.0 %

— inter-operator CV by accounting for 11 cell types % 3 donors - qualified ! o |
— total variation of cell ,frequencies” mainly explained by Poisson — enrich target cells ; i 4.8 %
effects and blood donor if low abundant ! | _ _ ‘| --:l-- 4.3 %

mean counts



IMP Specification — Multiomics-scAnalysis of next-gen Treg (charité Checkimmune

Are the FKBP-12 gene-edited and then expanded cells functional Treg cells ?

Treg sort Gene Editing T reg expansion  Treg product specification

—l =

- Phenotype (Flowcytometry & Epigenetics) > 90% purity Treg < 0.1 % CD8+, NK, B, >80% TSDR demethylated
- CNI resistance (Growth and Function) Tac resistant but sensitive to CSA (rescue option)

- Safety of gene editing (Clonal Outgrowth, Karyotype, Off-target Analyses) no safety issues

- Suppressive Function (Inhibition of non-Treg cells) more CTLA4, suppression of proliferation

- Proteomics (High Resolution Mass Spectrometry) target (FKBP12) low, hints for fitness of Treg

- Transcriptome Analysis on single cell level (scRNAseq) confirming Treg state and superiority to Tac



IMP Specification — Multiomics-scAnalysis of next-gen Treg (charité Checkimmune

High efficient gene

unstim stim clusters

editing FKBP12 KO 100 - ——Hlii . 1
induces Tacrolimus T 80 - T T I - m 12
resistance without & o0 in presence of E ]g)
. . . (O]
impact on yield, purity 1 G (B @ o 9
. O 40 - CsA (125ng/ml) 8
and function - g
| » 3 20 H Hm 6
_ ? S
_’?; _'J_l-rlguwmlam-r (e I IE=E= m 4
= o Y S o0< s 9« S o< = O O 3
= " CREECRS SegdSr  mo2
__E ! = Ol O 1
IE=—"===Cc === Rl ¥ untouched FKBP12% untouched FKBP12k°:
EE==——=====—=-u K]
E = - ; FKBP12k.o. Treg : Stimulated FKBP12k.o. Treg :
i | - no major differences to - w/o CNI comparable
E==—=_ untouched Treg even after - Tac inhibits Control but not Tacres
Fél : exposure to CNls - CsA inhibits the both Treg (rescue)

3?!5!25':11I|I1I!.

13 clusters of CD4+
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Comparability Analysis — Spectralflow of two CAR-T IMPs  (charité Checklmmune

ADDED-VALUE FOR YOUR CLINICAL DEVELOPMENT

Response: (+)/- ++/+
Different
constructs . L
Spectralflow allows deep analysis within hours
Stimulation: None Stimulation: None
& Construct: CAR (3) Construct: CAR + XX (7) Feasi bll.lty as
3 2 : . Panel
a i . GMP release Representative .
8 1.4 Lo complexity
= g criteria

Conventional

Flow Cytometry \/ \/ X
. z Single cell

TR ! 2 sequencing V V

Stimulation: LAN-1 Stimulation: LAN-1

Construct: CAR (3) Construct: CAR + XX (7) Spectral V V V
1 177
i A Flow Cytometry

6.8

802 | S08ANE

#0D | €659AdS

@

umap_1

The next gen CAR-T product shows
enhanced therapy response
= predictable in the spectralflow product analysis

] <
80D | S08ANY




Conclusions cHArRITE Checklmmune

DDDDD -VALUE FOR YOUR CLINICAL DEVELOPMENT

e Complex biomarker analyses for deep product specification and therapy response
monitoring support clinical development and “real world” pot-approval studies of
CGT products

e Different test platforms required for addressing all questions of interest

e Qualification / Validation of complex assays - required for therapy monitoring-
IS challenging but feasible

« Specialised lab required that combine innovation, flexibility and quality assurance
(accredited academic core units / spin-off companies, like Checkimmune)
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