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Objectives

* Describe the different types of
Chimeric Antigen Receptor (CAR)
T cell therapy

* Review pivotal trials in Non-
Hodgkin’s Lymphoma, Acute
Lymphocytic Leukemia and
Myeloma

* Describe patient management
following CAR T therapy

* Describe the role of the nurse in
supporting the patient undergoing
CAR T therapy
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* CART therapy chimeric antigen
receptor (CAR) genetically
modified T cells that are designed
to recognize specific antigens on
tumor cells resulting in their
activation and proliferation
eventually resulting in significant

W h at |S and durable destruction of

malignant cells

CA R—T? * CART cells are considered “a living

drug” since they tend to persist for
long periods of time

* CART cellsare generally created
from the patients own blood cells
although this technology is
evolving to develop “off the shelf”
CART cells




Overview of CAR T Therapy

a Leukapheresis
e Modified T-cell infusion
Qﬁ \@ Chemotherapy
> Quality and

L 10-28 Days J release testing:
potency checks and
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Chimeric Antigen Receptors
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Co-Stimulation Plays a Major Role in Modulating T-Cell
Expansion and Persistence

CAR.28.Z CAR.BB.Z

CART Cell #

Time ~1-2 months Time 6-12 months

Both CD28-containing and 4-1BB—containing CAR T cells continue to be investigated.
Potential differences between CD28 and 4-1BB may help explain some of the clinical differences
that have been observed, including differences in the clinical course.



B-Cell Development
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BCMA CAR T Cell for Myeloma

* B cell maturation antigen (BCMA)

CAR T cell AKA a transmembrane Mumpmm.hemmoienc
glycoprotein in the tumor necrosis peemeet
factor receptor superfamily . .
member 17 (TNRFSF17) (gene) is ® ®
not on other normal tissues Common myeloid progenitor common bpleidpregenr
except normal plasma cells 1 I | I | ' |
* Found on myeloma cells but ‘ ] E?mmcyte @ ‘ Namr;‘;(“eme” Smd’ympmcwe
limited in normal tissues Mohbes (Lo gty e
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Anti-CD19 CAR T Cells for Relapsed Refractory NHL

Commercially Approved for NHL

ZUMA-1

JULIET

TRANSCEND NHL 001

NCT02348216 NCT02445248 NCT02631044
Phase 1/2 Phase 2a Phase 1
Dose level 1: 5x107 cells
6 8
2 x 10° cells 3.1x108cells Dose level 2: 1 x 108 cells
FLU 25 mg/m2and
FLU 30 mg/m2and CY 250 mg/m? x 3 days (73%) or FLU 30 mg/mZand
CY 500 mg/m?2 x 3 days Bendamustine 90 mg/m?x 2 days CY 300 mg/m?2 x 3 days
(20%)
DLBCL/PMBCL/TFL(N =101) DLBCL (N =93) DLBCL (N=68)
ORR=82% ORR=52% ORR=75%
CR=54% CR=40% CR=56%
CRS=13% CRS=22% CRS=1%
NT =28% NT=12% NT=12%
CRS, cytokine release syndrome; NT, neurotoxicity. ; ;
* Data presented do not reflect the final dataset for TRANSCEND NHL 001. ' ‘ A R T ;
1. Neelapu SS, et al. N Engl J Med. 2017;377(26):2531-2544. Z
= WORKING GROUP

2. Schuster SJ, et al. N Engl J Med. 2019;380(1):45-56.
3. Abramson JS, et al. ASCO 2018. Abstract 7505.



SCHOLAR-1
(Retrospective Non-Hodgkin Lymphoma Research)

* SCHOLAR-1, a retrospective, international, patient-level, multi-institution
study and the largest reported analysis of outcomes in patients with
refractory large B-cell lymphoma, demonstrated that these patients have a
very poor prognosis?

* N =636 (post-rituximab era, 2000-2017) 104

OVERALL SURVIVAL

* ORR = 26% o5
* CRrate = 7% % o)
* Median OS = 6.3 months % 0a]
* These results provided a benchmark £ oz | \
for evaluation of new approaches 00{ !

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180

Months from Commencement of Salvage Therapy

1. Crump M, et al. Blood. 2017;130:1800-1808.
2. Neelapu SS, et al. Ann Oncol. 2017;28(suppl 5):v403-v427. Abstract 1161P.
3. Neelapu SS, et al. ASH 2017. Abstract 579.



FDA INDICATIONS AND USAGE: YESCARTA

YESCARTA (Axicabtagene Ciloleucel) is a CD19-directed genetically modified autologous T
cell immunotherapy indicated for the treatment of:

e Adult patients with relapsed or refractory large B-cell lymphoma after two or more
lines of systemic therapy, including diffuse large B-cell ymphoma (DLBCL) not
otherwise specified, primary mediastinal large B-cell lymphoma, high grade B-cell
lymphoma, and DLBCL arising from follicular lymphoma. Oct 2017

e Limitations of Use: YESCARTA is not indicated for the treatment of patients with
primary central nervous system lymphoma.

e Adult patients with relapsed or refractory follicular lymphoma (FL) after two or
more lines of systemic therapy. This indication is approved under accelerated
approval based on response rate. (Zuma-5) Mar 2021



FDA INDICATIONS AND USAGE: KYMRIAH

KYMRIAH (Tisagenlecleucel)is a CD19-directed genetically
modified autologous T-cell immunotherapy indicated for
the treatment of:

* Adult patients with relapsed or refractory (r/r) large B-
cell ymphoma after two or more lines of systemic
therapy including diffuse large B-cell ymphoma (DLBCL)
not otherwise specified, high grade B-cell ymphoma
and DLBCL arising from follicular lymphoma. MAY 2018

* Limitation of Use: KYMRIAH is not indicated for
treatment of patients with primary central nervous
system lymphoma.

Celebrating 9 Years Cancer Free

May 10,2021




O  BREYANZI (Lisocabtagene Maraleucel) is a CD19-

directed genetically modified autologous T cell
immunotherapy indicated for the treatment of

F DA adult patients with relapsed or refractory large B-
cell ymphoma after two or more lines of systemic

| N D | CAT' O N S therapy, including diffuse large B-cell lymphoma
(DLBCL) not otherwise specified (including DLBCL

arising fromindolent lymphoma), high-grade B-cell
lymphoma, primary mediastinal large B-cell
lymphoma, and follicular lymphoma grade 3B. Mar

BREYANZI 2021

e Limitations of Use: BREYANZI is not indicated for
the treatment of patients with primary central
nervous system lymphoma

AND USAGE:




Long Term Data/Outcomes?

In Girl’s Last Hope, Altered

Immune Cells Beat L.eukemia

Emma Whitehead, with her mother, Kari. Last spring, Emma was near death from acute lymphoblastic
leukemia but is now in remission after an experimental treatment at the Children's Hospital of
Philadelphia. Jeff Swensen for The New York Times

December,2020
* Four-Year Data Show Long-Term Survival in
Patients With Large B-Cell Lymphoma
Treated With Yescarta® in ZUMA-1 Trial
44% Estimated Four-Year Overall Survival
Rate Among Refractory Large B-cell
Lymphoma Patients

REAL WORLD DATA: 17 centers for DLCBL
Safety and efficacy
Pts meet the criteria for clinical trials?

Nastoupil, L. etal. (2020). Standard-of-Care Axicabtagene Ciloleucel for Relapsed or Refractory Large B-Cell ymphoma: Results From the US Lymphoma CAR T Consortium.
Journalof clinical oncology : official journal of the American Society of Clinical Oncology, 38(27), 3119-3128. https://doi-org.laneproxy.stanford.edu/10.1200/JC0.19.02104



FDA
INDICATIONS

AND USAGE:
TECARTUS

Wang, M., Munoz, J., Goy, A., Locke, F. L., Jacobson, C. A., Hill,B.T., ... &
Reagan, P. M. (2020). KTE-X19 CAR T-cell therapy in relapsed or refractory

mantle-cell lymphoma. New England Journal of Medicine, 382(14), 1331-1342.

TECARTUS (brexucabtagene autoleucel) is a
CD19-directed genetically modified autologous
T cell immunotherapy indicated for the
treatment of adult patients with relapsed or
refractory mantle cell ymphoma (MCL).

July 2020

Clinical Trial ZUMA-2 NCT02601313

Conditioning Chemotherapy FLU 30 mg/m?2and
CY 500 mg/m? x 3 days

Evaluable Patients 60

Response Rates ORR =87%
CR=62%

Toxicities (Grade >3) CRS 18%
NT 37%

At 12 months, the estimated progression-free survival and
overall survival were 61% and 83%,



FDA
INDICATIONS

AND USAGE:
KYMRIAH

Maude et al. N Engl J Med 2018

KYMRIAH (Tisagenlecleucel) is a CD19-directed
genetically modified autologous T-cell
immunotherapy indicated for the treatment of:

e Patients up to 25 years of age with B-cell
precursor acute lymphoblastic leukemia
(ALL) that is refractory or in second or later
relapse. AUG 2017

Clinical Trial ELIANA, NCT02228096

Conditioning Chemotherapy FLU 30 mg/m? x 4 days
CY 500mg/m? x 2 days

Evaluable Patients 63

Response Rates ORR =83%

Toxicities (Grade >3) CRS 48%
NT 22%

At a median follow-up of 12.3 months (range, 7.0t032.3),57%
of the 60 patientsin the primary efficacy analysis were in
remission.



Kite's Tecartus® Demonstrates High
Response Rate in Adults With Relapsed

or Refractory B-cell Acute L mphoblastic\
Leukemia Earning Priority Review

Designation \
Future » 71% of Adult Patients in Phase 2
C A RS ? ? ? B— IZ_‘) tL?JSI\g:r;S?eStudy Achieved a Complete
Cel | ALL_ * Supplemental Biologics License
Application (sBLA) for Tecartus
Adults?? Accepted for Priority Review by the

U.S. Food & Drug Administration (FDA)
 Oct2021




BCMA-Directed CAR T Cells in Multiple Myeloma

bb2121

Bluebird

LCAR-B38M
Legend

36 (33%) 57
BCMA BCMA
scFv (M) 2-VHH (C)
Lentiviral Lentiviral
CD3/41BB CD3/41BB
FC'3 ((ggomrﬁé r/“r:])z)/ Cy (300 mg/m2)
7 3
85% 88%
45% 74%
76% (6%) 89% (7%)
2d 9d
42% (2%) 2% (0%)

* Three patients underwent leukapheresis but discontinued the study ovvin'QAR T :

Raje N, et al. N Engl J Med. 2019;380(18):1726-1737. Zhao, et al. ASH 2018. Abstract 955. progression before bb2121 infusion. ** Based on early follow-up data WORKING GROUP

Mailankody, et al. ASH 2018. Abstract 957.



FDA Grants First anti-BCMA CART
Approval im Multiple Myeloma for Abecma

Thse FDA today approwved the first anti-F-BCMAS CAaR T caell thaerapy for relapsad or refractory multiple mysloma,
bringing a camplately new and personalized immuonotberapy drog class to the myaeloma cinic. The approwval
opens an excitineg door 1o a complaetaeby new aera in myaloma care. T hae new anae-time: treatmeant, called
Abaecma, (also known as ide-cel) was approved based on data from the KarMMA trial, where 72946 of patients

achieved a deep and rapid response.

March 27,2021

CAR construct
CART cell

‘f-”"'

ABECMA consists of T cells fransduced with a CAR
lentiviral vector. The CAR is comprised of @'

Murine extraceluler sckv specific for recognizing BCMA

Human CD8a hinge

Transmembrana domain

I cell cytoplasmic signaling domain (4-18B)

CD3; chain

Cilta-Cel Earns FDA Priority Review for Relapsed/Refractory Multiple
Myeloma

May 27,2021
Audrey Sternberg

00000

Based on data from the CARTITUDE-1, the BCMA-targeting CAR T-cell therapy ciltacabtagene autoleucel moves forward towards regulatory approval in

multiple myeloma.

The biologics license application for ciltacabtagene autoleucel (cilta-cel) for the treatment of patients with relapsed or refractory multiple myeloma has been
accepted and granted priority review by the FDA, announced Legend Biotech Company, who is responsible for developing the chimeric antigen receptor (CAR)

T-cell therapy.’

Data supporting the application are from the phase 1b/2 trial CARTITUDE-1 (NCT03548207), in which the B-cell maturation antigen (BCMA) therapy is being
examined for safety and efficacy in the indicated patient population.

Prescription Drug User Fee Act (PDUFA) Date November 29,2021




FDA
INDICATIONS

AND USAGE:
ABECMA

Munshi, N. C., AndersonJr, L. D., Shah, N., Madduri, D.,
Berdeja, J., Lonial, S., ... & San-Miguel, J. (2021). Idecabtagene
vicleucel in relapsed and refractory multiple myeloma. New
England Journal of Medicine, 384(8), 705-716.

ABECMA is a B-cell maturation antigen
(BCMA)-directed genetically modified
autologous T cell immunotherapy indicated for
the treatment of adult patients with relapsed
or refractory multiple myeloma after four or
more prior lines of therapy, including an
immunomodulatory agent, a proteasome
inhibitor, and an anti-CD38 monoclonal
antibody
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* First Line Treatment  Where does CAR T therapy
H oW tO * Disease Assessment: or BMT fit?
Remission, Resistance or « Referrals to BMT/CT
SU ppOrt YOU I Relapse facility
Patl e ntS * Second Line Treatment * Takes time!
* Disease Assessment:  Education on treatment
Remission, Resistance or overview
Re|ap5e * Cell Collection
e Third Line e Cell Manufacturing
* Disease Assessment: ??ﬁtment
. o4 linest Remission, Resistance or oHlowlp care
>4 lines for MM Relapse * How to stay “healthy”
e >2 lines for DLBCL * Bridging

e CART for Second

: * Nutrition
Line??? Transform * Physical Mobility (ECOG)
trial phase 3 or Zuma

7




Treatment Schema — Lymphodepletion

Day -5 Day -4 Day -3 Day-2 |Day-1 |DayO Day +1to + 14;
+14-28
Outpatient Inpatient™*
Flu/Cy Flu/Cy Flu/Cy Rest Rest CAR Cell | CAR Cell expansion
Infusion

* Axicabagtene ciloleucel -
Yescarta

* Brexucabtagene autoleucel -
Tecartus

Cyclophosphamide 500mg/m?2,

Fludarabine 30mg/m?2

Nursing Care

safe administration of LD
chemotherapy

symptom management: disease
burden, pain

patient/family support and education

bone marrow suppression,
infection prevention,
transfusion support,
symptom management:
cytokine release syndrome
(CRS), neurologicchanges
patient/family supportand
education

Lisocabtagene maraleucel-
Breyanzi

Cyclophosphamide 300mg/m?2,
Fludarabine 30 mg/m?2

Tisagenlecleucel - Kymriah
Cyclophosphamide 250/m2,
Fludarabine 25 mg/m?2

Ide-cel-Abecma
Cyclophosphamide 300mg/m2,
Fludarabine 30 mg/m2

23




Axi-Cel is a “living Therapy” that expands 4 logsin one week

Higher peak in vivo
proliferation of CAR
T cells has been
associated with
CRS grade and with
development with
severe neurologic
toxicity

CAR+ Cells/pL

Day 7
100 - |
J
@)
4\
10 - ‘\
l} \
l{ \
I
1 "‘~~
14 | ~“~~ Q3
I S so
! | SO
‘l T~ T ® Median
014 » |
|
| Q1
0.01 1 |
|
LOD &+ T T T T T 1
0 30 60 90 120 150 180

Time Post-Axi-cel Infusion (d)

LOD =0.002/1x10° peripheral blood mononuclear cells.
gPCR validated assay as per Locke et al. Mol Ther. 2015.

Locke and Neelapu ET al. AACR 2017 #9986

WORKING GROUP



Typical Onset and Resolution of CRS and Neurologic Events

CAR T-cell infusion

May occur within minutes or hours but generally appears within days or weeks
Coincides with maximal T-cell expansion

/\AR T-cell expansion

DAYS 28

) Neurologic events

WORKING GROUP

o

Lee DW, et al. Blood. 2014;124(2):188-195.



Cytokine Release Syndrome (CRS)

Definition: “Asupraphysiologic response following any immune therapy that results in the
activation or engagement of endogenous or infused T cells and/or other immune effector cells.
Symptoms can be progressive, mustinclude fever at the onset and may include hypotension,
capillary leak (hypoxia) and end organ dysfunction.”

Signs/Symptoms

* Fever

Hypotension/Hemodynamic Instability

Respiratory Changes requiring oxygenation

Mild to moderate in severity and managed easily to severe, rapid onset and life-threatening

Cytokines: Creactive protein (CRP), ferritin, interferon (IFN)-Y, interleukin (IL)-1,IL-2, soluble IL2Ra, IL-4, IL-6, IL-8,
IL-10, tumor necrosis factor (TNF)-a, granzyme B, granulocyte/macrophage colony stimulating factor (GM-CSF),
solublegp130, macrophageinflammatory protein-1a (MIP-1a)and monocyte, chemoattractant protein-1 (MCP-
1)



CRS continues

* Median time to onset
e 2-5 days with median duration 7+ days

* Management

 supportive therapy: blood cultures, antibiotics, fluids, Tylenol,
lactate, NSIADS if indicated

* Tocilizumab (anti interleukin 6, II-6) , decadron, if severe
vasopressors and oxygen

* Monitoring C reactive protein, ferritin



ASTCT Consensus CRS Grading
el e R

Fever Temp >38C Temp >38C Temp >38C Temp >38C
WITH EITHER

Hypotension None Not requiring Requiring one Requiring multiple

Vasopressors vasopressor with or  vasopressors
without vasopressin  (excluding
vasopressin)
AND/OR
Hypoxia None Requiring low flow  Requiring high flow  Requiring positive

nasal cannula or
blow by

nasal cannula,
facemask, non
rebreather mask or
Venturi mask

pressure (CPAP or
BiPAP), intubation,
and mechanical
ventilation

(Lee et al., 2018)



Neurologic Toxicity

* Neurotoxicity is reversible, potential to be life threatening
* Median onset 4 days with median duration up to 17 days
* Patients monitored daily for 7 days following infusion

. Patieknts stay within 1 hour of treatment facility for 30 days post infusion, no driving for 8
weeks

* Treatment includes tocilizumab if concurrent CRS, steroids, and antiseizure agent
Astute Neuro Assessment a must!!
Early Manifestations:

* Tremor, Myoclonus (brief twitching), dysgraphia (inability to write), expressive and
receptive aphasia, presenting as impaired naming of objects, paraphasic errors
unintended speech), hesitant speech, verbal perseveration, impaired attention, apraxia
difficulty performing a task), lethargy, depressed level of consciousness

Later Manifestations:

* Global aphasia presenting as mute and unable to follow commands (akinetic),
Obtundation, Stupor, Coma, Seizures, Cerebral edema




3/2/21 3/3/21
0800 1939 0802 1933

Answer whether each task was performed correctly using the options (Yes,No,Not Done).

What is the current year? 1-Yes 1-Yes 1-Yes 1-Yes
What is the current month? 1-Yes 1-Yes 1-Yes 1-Yes
What is the current city 1-Yes 1-Yes 1-Yes 1-Yes
What hospital are you in? 1-Yes 1-Yes 1-Yes 1-Yes
Perform Simple Command (Show two fingers) 1-Yes 1-Yes 1-Yes 1-Yes
MName this object (point to an object in the room) 1-Yes 1-Yes 1-Yes 1-Yes
MName this object (point to an object in the room) 1-Yes 1-Yes 1-Yes 1-Yes
MName this object (point to an object in the room) 1-Yes 1-Yes 1-Yes 1-Yes
Write a simple sentence (provide paper and pencil) 1-Yes 1-Yes 1-Yes 1-Yes
Count backwards from 100 in 10s 1-Yes 1-Yes 1-Yes 1-Yes
Total ICE Score 10 10 10 10
Comment

30



ASBMT Consensus Neurotoxicity Grading

m“
Domain
ICE Score + 0 (unarousable, unable to perform ICE)

LT TR REVEING S Awakens Awakensto voice  Awakensonly to tactile Unarousable orrequires vigorous tactile

consciousness spontaneously stimulus stimulito arouse. Stupororcoma
N/A N/A Any clinical seizure focal or Life threatening prolongedseizure
generalized thatresolves (>5min); or repetitive clinical or
rapidly; or non-convulsive electrical seizures without return to
seizure on EEG that resolves baseline

with intervention

Motor findings* N/A N/A N/A Deep focal motor weakness such as
hemiparesis or paraparesis

Increased ICP, N/A N/A Focal/local edemaon Diffuse cerebral edema on imaging;
Cerebral edema neuroimaging Decerebrate or decorticate posturing; or
Cranial nerve VI palsy; or Papilledema;
or Cushing’s triad



Patient Educa

* Consents

* Guidebooks

e Commercial
Patient Education
tools

e Others

CAR T-Cell Therapy:

What to Expect
Béfore, During amd After

MT infonet.org

https://www.us.kymriah.com/acute-lymphoblastic-leukemia-

https://bethematchclinical.org/resources-and-education/patient-resources/

tion =

PROGRAM®

A Caregiver’'s Guide to KYMRIAH Therapy

What is KYMRIAH?
KYMRIAH® (tis

3 signs and sy
+ Cytokine Release Syndrome:

« chills/shaking chills

Please see additional Importa
and Summary of Impor’

children/patient-support/download-helpful-materials/

HCT Presentation Slides

BE 2% THE MATCH'

Patient Resources

Financial Resources Materials Catalog

Umbilical Cord Blood Collection Training for Public Donation

Obstetrician Resources

LEUKEMIA &
LYMPHOMA
SOCIETY

The CAR T-Cell
Therapy Process

Below explains how the CAR T-cell therapy process works. For more detailed
information about this process, visit www.LLS.org/CART.

E-News Sign Up '™ My Cart

Education Catalog

( Y[ \

Glo THE PATIENT AND . IN THE HOSPITAL/
2 DOCTOR TALK £4'l TREATMENT CENTER

+ A patient decides with his/her doctor that + Blood is taken from the patient.
CAR Tcell therapy i the right reatment option « The whit blood cel (which nclude T cell are

+ The patiet then schedules a ime inthe hospital separated out and therestofthe lood s put back nto
ortreatment centerfor hisfher T celisto be the patients boodsteam, Tis s cald eukapheresis
collected « The patien’s T cellsare sent tothe lab

manufacturing facily.

\ J\ J
( N[ \
IN THE LAB/ 4 ﬁ IN THE HOSPITAL/

MANUFACTURING FACILITY £8"| TREATMENT CENTER
+ The patint’s T cels are mified or genetically + The patint receives a course of chemotherapy 1o
engineered (changed) to find and kill cancer cells. reduce the number of normal T cells in the body to
« The engineered T cells are now called CAR T celk. make space for the CAR T cells
+ The patient's CAR T cells are mutiplied unti there + The patient's CART cells are thawed and then put
are milions of them, Then, they are frozen back ito the patient's bloodstream.
+ The patien’s CAR T cells are sent back tothe hospital
| ortreatment center where the patiet s being reated
L )\ J
s N
IN THE PATIENT’S 6) = MONITORING
BODY THE PATIENT
« The CAR T cells muttiply in the patient's bloodstream. + The patient's doctor will monitor the patient for
+ The CAR T cels find and kil he cancer ce. side effects. The patient may need to stay in or
+ The CAR T cells may remain in the bloodstream return to the hospitalfor a period oftime
10 stack f cancer retume + The doctor willcontinue to follow up with he
patient to understand the long-term results of
the treatment.
U J
LLS appreciates the review of this material by
Frederick L. Locke, MD . 1
Assoclate Member and Vice Chat, Department of Blood and l Kite Juno U NovARTIS
Marrow Tran: nd Immunotheraf awoi. ™
Maffitt Cancer Center, Tampa, FL [

Please reach out to our Information Specialists for more Information about this and other disease,
treatment, and support concems at 800.955.4572 or www.LLS.org/InformationSpecialists.

https://www.lls.org/resource-center/download-or-

order-free-publications

Resources and
Education

Technique Video

7 YESCARTA'

e

faagee el

HOLDONTO

HOPE

YESCARTAY s atreatment or yaur non-Hodgkin lymphoma. s used when you
have faled at least two other kinds ofireatment, YESCARTAYsdifferent than
ofher cancer medic tis mad from your blood cells,

X jzeand attack your lymphoma cells.

https://getstartedwithyescarta.com/wp-

content/uploads/PatientBrochure.pdf



DLBCL

For US Healthcare Professionals Indication and Limitations of Use Preseribing Information and Medication Guide Important Safety Infermation For Patients q

- ® YESCARTA is approved for:
- YESCARTA
(axicabtagene ciloleucel)iii R/RLBCL

https://www.yescartahcp.co
HOW YESCARTA PATIENT TREATMENT AUTHORIZED SUPPORT AND
m/la rge-b—cell-lymphoma WORKS IDENTIFICATION EFFICACY PROCESS TREATMENT CENTERS RESOURCES

LEARN MORE

ecause I'm using the power of my

~ immune system to fight my DLBCL

SCOtl: actual KYMRLAH CAR-T patient

- oo

htt ps ://WWW- hC p- nova rtis- Important Safety Information Quick Links

+ L . - § ) - . . _
T e e e T T See More > v+, Prescribing Information [C= Misit Patient Site  [—5 Visit REMS Site

com/products/kymriah/ O s s ot or e

threatening reactions, occurred in patients receiving
KYMRLAH. Do not admini...+

Please select an indication or locate a KYMRLAH Treatment Center

Adult RYR Diffuse Large B-cell Lymphoma (DLBCL) Pediatric and Young Adult (=25 yvears old) R/R Acute Lymphoblastic
Leukemia (ALL)

KOrMRIAH is indicated for the treatment of adult patients with relapsed or refractory large

E-cell lymphoma after two or more lines of systemic therapy including DLBCL not othenwise KWPMRIAH is indicated for the freatment of patients up to 25 years of age with B-_cell

specified, high-grade B-cell lymphoma, and DLBCL arising from follicular lymphoma precursor ALL that is refractony or in second or later relapse.

KOrMRIAH is not indicated for treatment of patients with primary central nervous system

mphoma.

Leamn more >

https://www.breyanzihcp.

Prescribing Information Important Safety Information Indication/Limitations of Use Breyanzi REMS [ Patient Site [ This site is intended for US healthcare professionals enly.
com/car-t-engineering/ "
Breya nz l CART Engineering  Efficacy Safety Process Profiles Support Requesta Representative ( TREATMENT CENTERS )

(lisocabtagene maraleucel)zmssna.




Multiple Myeloma

This site is infended for 1.5, healthcore professionals only. Indication Full Prescribing Informafion Important Safety Informafion ABECMA REMS [ Patient Site [

Abecma MOA  Trial Design  Efficacy Sofety Process  Support & Resources
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https://www.abecmahcp.com/
NOW APPROVED

ABECMA?®: The First CAR T Cell Therapy
for R/R Multiple Myelomd'

EXPLORE THE
. DATA

' N 7 N [ )
Eligibility & Process Mechanism of Action Support & Resources
Identify your ABECMA-¢ligible ABECMA is a BCMA-directed Find out about support and
patients and understand the genetically modified autologous resources for you and your
ABECMA process. T cell immunotherapy.’' patients.
Learn more about patient eligibility » Explore the science > Learn more about Cell Therapy 360° »




Risk Evaluation Mitigation Strategy

REMS)Program

The Food and Drug Administration Amendments Act of 2007 gave FDA the authority
to require a Risk Evaluation and Mitigation Strategy (REMS) from manufacturersto

ensure that the benefits of a drug or biological product outweigh its risks.

Infermacion para el paciente

YESCARTA® y TECARTUS® pusden causar efectos secundarkos gue pusden

Prosocar |3 mausrte

Lame o consulte 8 su oncdloge o busque syuda de urgencia
DE INMEDIATO =i tiene alguna de estos sintemas

+ Figbre (10004 38 *C o s = Mareos o aturdimiento

+ Dificultad para respira + Miuseas, vamitos o diarmea intensos

S O T D e s. - diaco rapedo o T

® Fatiga O O s iaada ]

Information for Patient
BREYANZI may cause side effects that can lead to death.

Call your oncologist or go to the emergency room right away if the
following symptoms appear:

- Fever (100.4°F/38°C or higher) - Dizziness or lightheadedness

- Difficulty breathing

- Chills or shaking chills
- Confusion

- Fast or irregular heart rate
- Severe fatigue or weakness

BREYANZI® is a trademark of Juno Therapeutics, Inc.,
a Bristol-Myers Squibb Company.

©2020 Juno Therapeutics, Inc., a Bristol-Myers Squibb
Company. All Rights Reserved.

SIELAR

- Severe nausea, vomiting, or diarrhea

Ul Bristol Myers Squibb®

> YESCARTA | fTE CARTUS®

{amicabtagene ciloleuce |55 revucabitagene autokuoel | S

Tarjeta de bolsillo del paciente

Llewe esta tarjeta con usted en tode moments. MUESTRE ESTA
TARJETA. ai va a un servicio de wrgenciss o sl consulta a un médico.

Infarme al prafesional sanitario que lo vea gue estd siendo tratadea
con YESCARTA® o TEC

Permanazes muy cerca [a una distancia maxima de 2 horas)
del lugar en el que recibid el tratarmiento durante, al meanos
4 sermanas despuds de recibir YESCARTA®™ o TECARTUS

Breyanzi’
(isocabtagene maraleuce) st

Patient Wallet Card

Have this card with you at all times. Show it to any
doctor who sees you and when you go to the hospital.

- Tell any healthcare provider who sees you that you are being
treated with BREYANZI®.

- For atleast 4 weeks after receiving BREYANZI, you should plan to
stay within 2 hours of the location where you received treatment.

- Refrain from driving or operating heavy or potentially dangerous
machines until at least 8 weeks after BREYANZI administration.
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PATIENT WALLET CARD

Have This Card With You At All Times

Show It To Any Doctor That Sees You And When
You Go To The Hospital

You should plan to stay within 2 hours of the locationwhere
you received your treatment for at least 4 weeks after get-

ting Kymriah. Your healthcare provider will check to see if

your treatment is working and help you with any side eﬁej

that occur.

INFORMATION FOR THE HEALTHCARE PROVIDE“
This patient has received Kymriah (CAR-T cell) therapy

Following Kymriah treatment, Cytokine Release Syndrome
(CRS) can happen. It may include neurclogical toxicities.

Please contact his/her treating oncologist in the
following situations:

- before giving steroids or cytotoxic medications

- if the patient has a serious infection

- before the patient undergoes an invasive procedure

Date received Kymriah:

Oncologist Mame (for kymriah therapy):

Phone Number:

Kymriah is a CD19-directed genetically modified autoclogous T Cell
immunotherapy ated for the treatment of patients up to 25 years of age
with B-cell precu acute kymphoblastic leukemia (ALL) that is refractory orin
second or later relapse and adult patients with relapsed or refracton, ) large
B-cell ymphoma after two or more lines of systemic therapy including diffuse
large B-cell kmphoma (DLBCL) not otherwise specified, high grade B-cell
lymphoma and DLBCL arising from follicular kmphoma.

Limitation of Use: K¥YMRLAH is not indicated for treatment of patients with

primary central nervous system hymphoma )
O KYMRIAH )
{tisagenlecleucel) iS55




Hematologic Recovery & Immune Reconstitution

Ll

@& blood advances

PMCID: PMCTF805341

Blood Adwv. 2021 Jan 12; 5(1): 143—-155.
PMMID: 33570626

FPublished online 2021 Jan S. doi: 10_1182/bloodadvances 2020002 F 32

Immune reconstitution and infectious complications following
axicabtagene ciloleucel therapy for large B-cell lvmphoma

John H Baird, -2 David J Epstein,? John S Tamaresis, * Zacha Ehlinger.? Jayv %Y Spiegel, 12 Juliana Craig, 1-2
Gursharan K. Claire,1-2 Matihew J. Frank,1-2 Lori Muffly, 1.2 Parveen Shiraz,1-2 Evereit Maeyer, 1.2 Sally Arai, 1

Janice (Wes) Brown,'-? Laura Johnston,' Robert Lowsky,' Robert S. Negrin,’ Andrew R. Rezvani,! Wen-Kai Weng,?
Theresa Latchford,? Bita Sahaf,? Crystal L. Mackall, 2.5 David B. Miklos,#1.2." gnd Surbhi Sidana-2-"

Adult patientswith r/rcd 19 LBCL treated with Axi-cel from Sept 2017 and March 2019
EMR reviewed to abstract patient and disease characteristics, laboratory data, infectious complications, CAR T

associated toxicities, clinical events, B and T cell subsets IgG antibody titers



Summary of
Immune
Reconstitution
Following Axi-
cel

Episodicneutropeniaoccurs beyond D+28 in approximately
half of patients.

= May continue beyond 1 year and prophylaxis programisa
must to preventinfections or hospitalizations
New hypogammaglobulinemia occursin 25% of patients.

= Pre-existinghypogammaglobulinemiafrom prior therapy
is prevalent

= Antigen-specificlgG titers against EBV, VZV appeared
mostly preserved

B-cell aplasiais prolonged in patientswith durable response to
axi-cel.
CD4 countsremain <200 for up to 1 year in most patients.

= Without ppx, patientsare high risk for opportunistic
infections (e.g. PJP) and risk of fungal pulmonary
infections (e.g. Aspergillus)

Respiratoryinfections and pneumonias are the most common
events post-axi-cel.
= Peak around 3-6 months (when IgG nadirs)

Herpes zosteris an ongoingrisk for patients without acyclovir
ppX, even beyond 1 year.



Long

* Cytopenias

Can persist for up to 6 months following infusion
Standard transfusion parameters: Transfuse!
GCSF 5mcg/kg to maintain ANC > 1500

Assess CBC/diff 1-2 times weekly as needed until
cytopenias resolve

Last date requiring G-CSF: (date)

* Infectious Disease Prophylaxis:

Acyclovir for 18 months post

Mepron: Consider transition to bactrim if counts
permit

Consider CMV PCR monitoring in CMV+ patients, if
received steroids more than 5 days or previous HCT

Entecavir 0.5mg daily to continue at least 6 months
for any chronic Hep B carrier

erm — Day 28 and Beyond

Wallet Card
— Local through day 28, no driving for 8 weeks

Use of corticosteroids

— for CRS/ICANS, previous HCT, and/or multiple
lines of previous therapy, can significantly
increase patient’s risk for developing viral and
fungal infections for up to 1 year following
infusion

Seizure Prophylaxis
— Completed Levetiracetam 500mg BID on Day
+28. Longer if neuro tox develops
Risk for Hypogammaglobinemia

— Recommend monitoring IgG levels at 3, 6, 9,
and 12 months following infusion then give IVIG
0.5 g/kg to if IgG level <400 mg/dL

* Disease Assessment

Cognitive follow up and increasing strength



Treatment Summary Response
1. daEPOCH-R x6 PD PET/CT

2. R-DHAPx 2 PD PET/CT

3. XRT PD (outside Rt field)

4. High dose cytoxan with solumedrol for cytoreduction
5. 3 cycles Brentuximab and dexamethasone

6. CAR T infusion

Prior CAR
T cell
therapy

omN b ]

Yo YOI -

SmMn ™~

Day 30
post CAR
T therapy
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Conclusions and QUESTIONS???

* CART cell therapy is new and
emerging therapy for DLBCL, ALL and
MM

* New generation of CAR T’s, and new
indications are the future

* Improved toxicity management and
long-term management has
contributed to the success |

* Improved knowledge base of
management strategies, relapse, and
persistence is the future
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