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Advanced Therapy * Gene Therapy Medicines
Medicinal Products

(ATMPs) are one of three e Somatic Cell Therapy Medicines

types of medicine

* Tissue Engineered Medicines
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Tissue-engineered medicines:

Contain cells or tissues that have been modified so
they can be used to repair, regenerate or replace
human tissue.

Somatic-cell medicines:

Contain cells or tissues that have been manipulated to
change their biological characteristics or cells or
tissues not intended to be used for the same essential
functions in the body.

They can be used to cure, diagnose or prevent
diseases.

CAR T Cell Video Link



https://www.youtube.com/watch?v=mXADrg_ckhI
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TR oG NHS England announces groundbreaking new
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FDA Approves Second CAR T-Cell Therapy for Cancer Children and young people Medicine
Lymphoma

Subscribe

May 22, 2018, by NCI 5taff EUROPEAN M‘ED‘[ CINES AGENCY

On May 1, the Food and Drug Administration (FDA) SCIENCE MEDICINES HEALTH
approved the CAR T-cell therapy tisagenlecleucel
(Kymriah) for adults with certain types of non-

Hodgkin lymphoma, making it the second CAR T- Medicines Human regulatory Veterinary regulatory Committees v News & events w Partners & networks About us v
cell therapy approved for lymphoma and the

second FDA approval for this drug.

Last year, FDA approved another CAR T-cel First two CAR-T cell medicines recommended for approval in

therapy, axicabtagene ciloleucel (Yescarta), for the

treatment of diffuse large B-cell lymphoma t h e E uro p ean U n i on

(DLBCL). CAR T-cell therapy is a type of
immunotherapy that involves a one-time infusion Press release 29/06/2018

Development of Kymriah and Yescarta supported through PRIME

The European Medicines Agency (EMA) has recommended the first two marketing authorisations for chimeric
antigen receptors (CAR) T-cells medicines in the European Union (EU). Kymriah (tisagenlecleucel) and
Yescarta (axicabtagene ciloleucel) are advanced therapies for blood cancer. They belong to a new generation
of personalised cancer immunotherapies that are based on collecting and modifying patients' own immune
———ttlstautiaatthal.cancas




Adoptive Cellular Therapy Immuno-Oncology Landscape
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Indications of
advanced
therapy trials

Indications of advanced therapy trials

Oncalogy

!nfEﬂi,ﬂLﬁl
disease

Figure 1: Disease indications of past and current clinical trials as of 31" December2016. Oncology CAR-T
products dominate the field, with regenerative somatic cell therapies comprising a major fraction of trials.
Source: Alliance for Regenerative Medicine Data Report 2016.



Pipeline continued

Number of worldwide clinical trials Number of EU clinical trials

The scale up challenge CATAPUI-T

600 — ’
Estimated number of patients in the UK per year

500 150
400 .
300 100 . ‘ 2028
: ‘ 2023 Embedded
20 50 = 2021 Routine patient
Thiciaasiad patient delivery

mD : ' @ I}t.l?“i“l live delivery ~5000 ~10000

7 ; 0 2019 patient delivery  natients per patients per

y, 7 2 ~2500 patients rear year
/ i Licensed yea yed

Mumber of registered clinical trials
S|BUY |BIIUD palajs|Bad Jo Jagquiny

[=]

per year
Gene Therapy Gene Therapy oroducts for

@ ey ¢
Cell Therapy Cell Therapy 2018 arger patient
numbers

MPhase1 MPhase2 Phase 3 i”riiillnh’)gl(‘)“‘c“l

Figure 3: Number of advanced therapy clinical trials worldwide and within EU, stratified by phase. Ethical patients per year
restrictions prevent advanced therapies from undergoing phase | testing in healthy volunteers. Because
early-phase trial subjects are patients, most pilot trials include efficacy endpoints, and are thus categorised
as phase I/l trials. The classification of pilot trials as phase Il explains the relatively high number of phase ||
trials compared to phase |. Few advanced therapies have yet reached phase lll. Source: Alliance for
Regenerative Medicine Data Report 2016.




IMATCH

novatlve Manchester Advanced Theraples Centre Hub.

catTAPULT

Cell and Gene Theropy

September 2017

Innovate UK and Catapult ” Northern Alliance
] Advanced Therapies hance The network of Advanced Therapy
launch a call for 3 { Treatment Cenire 8o | Treatment Centres will develop and

deliver systems for the delivery of
cutting edge cell and gene therapies.

advanced therapy

treatment centres (ATTC) <N iMATCH - Manchester » The nct‘:w'ork w_ill increasc 'Ehc ability of
F Advanced Therapy the NHS to deliver disruptive

- _ Centre Hub medicines

The centres will develop systems and

MW-ATTC - Midlands & processes within the trusts and
y Wales Advanced Therapy barced Ty hospitals capable of delivering
o : ' ' Treatment Centre R advanced therapies at scale to patients

across the NHS

The learnings and systems from the
initial centres will be rolled out to
other centres in the UK

CGT Catapult
- manufacturing centre




IMATCH - Pharmacy Deliverables

Governance Recruitment & Electronic
Framework Training Prescribing of
ATMPs




Cells taken
from patient

Delivery to

patient

Clinical Sites

Integrated T&C procurement
Patient management

Trial management

Trained Clinical team
Pharmacy

Distributed manufacturing

Data Service

Scheduling

Tracking & Tracing

Data and information collection
Database & Registry development

Analytical Service
Lab and assay developments
Companion Diagnostics

Supply Chain

SC mapping and development
Interface with data service
Patient sample repositories

NHS England
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Cell products are frozen to -160 degrees C

Stored in Liquid Nitrogen tanks — in nitrogen vapour
Temperature monitoring required throughout the
whole process

Managed by the Stem Cell Lab team — expertise in
handling cells and ensuring correct supply to the
ward for the correct patient.



Pharmacy
Governance -
Locally

Pharmacy delegate handling of CAR T Cells to the Stem Cell Lab
(SOP of delegated duty)

Pharmacy conducted initial lab visit and lab competed a self
assessment

Pharmacy Stem Cell Lab Audit Plan in place

e Quarterly visits to monitor all CAR T Cell activity (trials and commissioned)

e Attendance of month combined transplant meeting for non-conformance/deviations
to be discussed.

® Annual re-audit and spot check audit on 1 study



* Pre-conditioning Chemo

* Cyclophosphamide and Fludarabine
 Day -7 and -6

* Prescribing CAR T Cells

Practical |mp|ications * Range of rc]:ells can be prescribed
9 * Units such as PFU or VP
for Pharmacy . On iQemo:

* pharmacist screens,
 Stem Cell Lab HTA DI releases

* Cytokine Release Syndrome and
other toxicities




)

o P
e ¢ 0. e
=] -

© o

L

- B —

o 0
fndotheial @
Endothelium D activation @

—_— o | e

Percyte ) 9. ot® @
[ ® e 0 o ® o
Altered blood: Increased vascular
brain barrier permeability
Inflammatory Macrophage
cytokine release mediator release
Leukamia .g IL-6 % 8o
* o o .0 °
. o * o o -
: ‘90 ",
CART ® 0,

cell

. % .
0% 9,
« MNyo

@ .

3

f &Y

Neurotoxicity
Delirum

Aphasia

Selzures

Cerebral edema
Intracramial hemorrhage

Hemodynamic instability
Tachycardia

Hypotension

Capillary leak syndrome

Organ dysfunction
AST and ALT elevation
Hyperbilirubinemia
Respiratory failure




Tocilizumab
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Dose of 8mg/kg MAX 800mg in a single dose

RoActemra“
20mg/ml

concentrado para
solucao para perfusao

Up to 3 doses in one day, 8 hour intervals

Maximum 4 doses allowed in total

Given as a 1 hour infusion in 100 ml 0.9% Tocilizumab

sodium chloride 200 mg/10 ml
Para utilizacdo intravenosa

Will be made at ward level, using aseptic ap6s diluicao

technique

Vials and accompanying worksheets to be D ':“g:%;?ofm

stored in the emergency cupboard (fridge)

Doses used in clinical trials can
from 4-8mg/kg, depending on the
clinical trial — trial-specific
worksheets will also be available.

Ward training required to ensure
understanding of different doses
within a clinical trial setting
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Phase |, open label, dose-escalation study to evaluate the safety, expansion and persistence of a single dose of
UCART19 (allogeneic engineered T-cells expressing anti-CD19 chimeric antigen receptor), administered
intravenously in patients with relapsed or refractory CD19 positive B-cell acute lymphoblastic leukaemia (B-ALL)
CALM study (UCART19 in Advanced Lymphoid Malignancies)

Treatment:

Fludarabine 30mg/m? 1V infusion for 3 days over 15/30 minutes from D-7 to D-5.
Cyclophosphamide 500mg/m? IV infusion over 1 hour for 3 days from D-4 to D-2

Alemtuzumab IV 8mg /day for 5 days from D-7 to D-3.

UCART19 cells Day O

UCART19 dose expressed in number of cells

UCARTI19 (number of vials)
dose level Patient weight < 66 kg Patient weight > 66 kg
DL-1 6x10° cells (1)*
DLI1 6x10° cells (1)*
DL2 6x10" cells (3) 8x10" cells (4)
DL3 1.8x10° cells (9) 2.4x10° cells (12)
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A single arm, open label, multicentre, phase I/l study evaluating the safety and clinical activity of AUTO2, a CART
cell treatment targeting BCMA and TACI in patients with relapsed or refractory multiple myeloma

Treatment:

Fludarabine 30mg/m?2 IV infusion in 100ml 0.9% sodium chloride over 30 minutes
Cyclophosphamide 300mg/m?2 IV infusion in 100ml 0.9% sodium chloride over 30 minutes

On days -6, -5, -4

AUTO-1 cells Day 0
Cohort number
1 (Dose level 1)
2 (Dose level 2)
3 (Dose level 3)
4 (Dose level 4)
5 (Dose level 5)

Cell dose

15 x 10° RQR8/APRIL CAR positive T cells

75 x 10° RQR8/APRIL CAR positive T cells

225 x 10° RQR8/APRIL CAR positive T cells

600 x 10° RQR8/APRIL CAR positive T cells
900-1200 x 10° RQR8/APRIL CAR positive T cells
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Approved Products - Kymriah»ﬁ

NOVARTIS:
Kymriah® (tisagenlecleucel)

Approved indications are for the treatment of:

e paediatric and young adult patients up to 25 years of age with B-cell acute
lymphoblastic leukaemia (ALL) that is refractory, in relapse post-transplant or in
second or later relapse;

 adult patients with relapsed or refractory (r/r) diffuse large B-cell lymphoma
(DLBCL) after two or more lines of systemic therapy.




Kite (Gilead):
Yescarta™ (Axicabtagene Ciloleucel)

Approved indications are for the treatment of:

e adult patients with relapsed or refractory large B-cell ymphoma after two or more lines of systemic
therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise specified,

e primary mediastinal large B-cell lymphoma (PMBCL),

* high-grade B-cell lymphoma,

e DLBCL arising from follicular lymphoma (transformed follicular lymphoma, or TFL).

Yescarta is not indicated for the treatment of patients with primary central nervous system lymphoma.



* Accreditation by JACIE

* Selection by NHS England as a
commissioned centre.

N * Payment process still TBC
WHEWROORATERS [ ¥ = . Approval from Novartis and Gilead as a
s site.
* Site evaluation and training

~.. -« Local readiness of all affected
departments (including private
patients).
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ATMPs are medicinal products

Cell therapy products are personalized, high-risk medicines which Pharmacy must
have oversight and the overall responsibility rests with the Chief pharmacist.

Toxicity from cell therapy products is likely — need to understand how to treat and
support.

Each treatment is different.
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