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ORIGINAL ARTICLE ‘

Tisagenlecleucel in Children and Young
Adults with B-Cell Lymphoblastic Leukemia
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C.H. June, B.L. Levine, P. Wood, T. Taran, M. Leung, K.T. Mueller, Y. Zhang,
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Reatworld evidence oftisagenlecleucefor pediatric BALL

EFS Rates Among All Infused Patients, % (95% CI)
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Whichpatients givenCAR T celltherapy
shouldbe treated with HSCT?

Isthere arole for Immune monitoring in the
decisionmakingprocess
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Loss of Bcell aplasia
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Three-Year Update of Tisagenlecleucel in
Pediatric and Young Adult Patients With
Relapsed/Refractory Acute Lymphoblastic
Leukemia in the ELIANA Trial

Theodore W. Laetsch, MD'?; Shannon L. Maude, MD, PhD?; Susana Rives, MD, PhD?; Hidefumi Hiramatsu, MD, PhD*;

Henrique Bittencourt, MD, PhD*; Peter Bader, MD?; André Baruchel, MD®; Michael Boyer, MD®; Barbara De Moerloose, MD, PhD'?;
Muna Qayed, MD'!; Jochen Buechner, MD, PhD'%; Michael A. Pulsipher, MD'*!%; Gary Douglas Myers, MD*5;

Heather E. Stefanski, MD, PhD®; Paul L. Martin, MD, PhD'”; Eneida Nemecek, MD'®; Christina Peters, MD®; Gregory Yanik, MD?°;
Seong Lin Khaw, MBBS(Hons), PhD?'; Kara L. Davis, DO?2; Joerg Krueger, MD?3; Adriana Balduzzi, MD?*; Nicolas Boissel, MD, PhD?%;
Ranjan Tiwari, MSc?%; Darragh O'Donovan, PhD?’; and Stephan A. Grupp, MD, PhD?

The current analysis supports the
recently publishedfinding that B-cell
recovery within the first 6 months
after infusion predictsrisk of relapse
and may be an indicator for clinicians
to consider subsequent therapy,
however, B-cell recovery does not
alwaysprecederelapse

LaetschTW, et al.JClinOncol2023
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NGSMRD andlossof B-cell aplasia

Multivariate and Combined Analysis Models
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“Disease Burden Affects Outcomes in Pediatric

and Young Adult B-Cell Lymphoblastic Leukemia
After Commercial Tisagenlecleucel: A Pediatric
Real-World Chimeric Antigen Receptor
Consortium Report

Liora M. Schultz, MD*; Christina Baggott, PhD*; Snehit Prabhu, PhD®; Holly L. Pacenta, MD*%; Christine L. Phillips, MD®";
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Valentin V. Barsan, MD'; A. Yasemin Goksenin, MD, PhD"; Yimei Li, PhD*%; Sharon Mavroukakis, MS?; Emily Egeler, PhD?

Kevin J. Curan, MD***; Crystal L. Mackall, MD***%; and Theodore W. Laetsch, MD*2527
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CLINICAL TRIALS AND OBSERVATIONS
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Long-Term Follow-Up of CD19-CAR T-Cell
Therapy in Children and Young Adults With B-ALL

Nirali N. Shah, MD!; Daniel W. Lee, MD':2; Bonnie Yates, CNP!; Constance M. Yuan, MD, PhD3**: Haneen Shalabi, DO’;
Staci Martin, PhD?!; Pamela L. Wolters, PhD'; Seth M. Steinberg, PhD%; Eva H. Baker, MD, PhD®; Cindy P. Delbrook, RN!; 5
Maryalice Stetler-Stevenson, MD, PhD3#; Terry J. Fry, MD'7; David F. Stroncek, MD?; and Crystal L. Mackall, MD*9:10:11 16

Duration in Remission (n = 31)

« 28 pediatric and young subjects who achieved an MRD negative %
CR following CD19/28z CGAR 16

« Improved LFS for the 21 patients who received consolidative HSE&T 53

« 5year EFS: 61.9%
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Which patients given CAR Jcelltherapy shouldbe treated
with HSCT?

* In patients experiencingearly B-cellrecovery

Drug product
characteristics: 1

In case opersistencéreappearanceof MRD

In those who do havehigh leukemiaburden

In those with previousblinatumomabnonresponse

In those with KMT2a genaearrangement

* In patients who receive CAR with limited persistence (independently of immune
Y2YAUZ2ZNAYIXOU



KTE-X19 for relapsed or refractory adult B-cell acute
lymphoblastic leukaemia: phase 2 results of the single-arm,
open-label, multicentre ZUMA-3 study
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IMMUNOEBIOLOGY AND IMMUNOTHERAPY

Factors associated with durable EES in adult B-cell ALL
patients achieving MRD-negative CR after CD19 CAR

T-cell therapy

Kevin A. Hay,'? Jordan Gauthier,' Alexandre V. Hirayama,' Jenna M. Voutsinas,' Qian Wu,' Daniel Li,* Ted A. Gooley,' Sindhu Cherian,*
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IMMUNOBIOLOGY AND IMMUNOTHERAPY

Factors associated with durable EFS in adult B-cell ALL
patients achieving MRD-negative CR after CD19 CAR

T-cell therapy

Kevin A. Hay,'? Jordan Gauthier,' Alexandre V. Hirayama,' Jenna M. Voutsinas,' Qian Wu,' Daniel Li,* Ted A. Gooley,' Sindhu Cherian *
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Table 2. Univariable and multivariable analyses for factors that had in impact on EFS in patients who achieved
MRD-negative CR

LDH (per 100 U/L, prelymphode pletion) 1.4%9 1.22-1.80 =000 1.39 1.121.74 .00z
Bridging systemic therapy™ 5.66 256125 =.0001 —F —
Platelet count (per 50 000/, 0.57 042076 0002 0.65 0.47-0.88 005
prelymphodepletion)
Extramedullary disease 357 1.66-7.65 oo — —
Fludarabine added to lymphodepletion 0.30 0.13-0.66 003 0.34 0.15-0.78 on
IL4 (pg/mL, prelymphodepletion) 1.02 1.01-1.03 005 — —
Marrow blasts by flow cytometry, % 1.01 1.00-1.03 006 — —
High-risk eytogeneticst 248 1.12-5.50 03 — —
P =.0042
. . MNeutraphil count (1000/pL, prelymphodepletion) 073 0.55-0.97 03 — —
107 A .
. == L. Soluble TNFRpSS {day 0), pg/mL 284 1.07-21.8 04 —§ -
10° 1 .
. : IL-2 (day 0O}, pg/mL 3.24 1.05-10.0 04 — =
10° 4
. =" IL8 (pg/mL, prelymphadepletion) 178 1.00-3.15 05 — —
10% 1
. Soluble TIM-3 (ng/mL; prelymphodepletion) 1.05 1.00-1.11 D& — —
10° 4
. — Dose level (2 % 10°vs 2 = 10° CAR T cells per kg 0.51 0.24-1.11 09 — —
negative postive - - ]
€D19 relapse phenotype Mo, of previous regimens 1.13 057-1.32 A — —
Previous allogeneic HCT 1.45 0.79-3.44 2 — —
Previous blinatumomab therapy 127 0.52-3.12 b
ECOG PS 1.18 0.62-2.26 ] — —
Age, y 1.00 0.98-1.01 7 = =
Time from leukapheresis to lymphodepletion, d 1.52 0.64-3.62 3
CD4°:CD8" CAR T<ell ratio (peak expansion) 1.20 0.86-1.68 3
CD4*:CD8" CAR Tcell ratio (AUC from day 1.09 0.76-1.55 N.]
0 to day 28)
CD4°:CD8" CAR Tcell mtio (fold change from 1.21 0.81-1.81 4
infusion product to peak expansion)
CAR T<ell counts (transgene log. copies/pg of 0.98 0.56-1.71 9 — —
DNA; AUC2E)
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Tisagenlecleucel in Adult Relapsed
or Refractory Diffuse Large B-Cell Lymphoma

Stephen ]. Schuster, M.D., Michael R. Bishep, M.D., Constantine 5. Tam, M.D.,
Edmund K. Waller, M.D., Ph.D., Peter Borchmann, M.D., Joseph P. McGuirk, D.O.,
Ulrich Jager, M.D., Samantha |aglowski, M.D., Charalambos Andreadis, M.D.,
Jason R. Westin, M.D., Isabelle Fleury, M.D., Veronika Bachanova, M.D., Ph.D.,
S. Ronan Foley, M.D., P. Joy He, M.BE., B.5., D.Phil., Stephan Mielke, M.D.,
John M. Magenau, M.D., Harald Holte, M.D., Ph.D., Serafino Pantane, Ph.D.,
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Table 57. Summary of Cellular Kinetic Parameters by Response at Month 3

CR/PR SO/PD/Unknown® | All Patients
Parameter Statistics {N=35]) (N=58) (N=93)
AUC; 324, n 33 42 75
copies/pg = days | Geometric mean G4, 300 64,800 4,600
Geo-CWH: 156 301 227
Fold difference [responders
1
Over nonresponders)
Conax, COpies,/ g n 35 51 BG
Geo-mean 6210 5100 5530
Geo-CV3e 226 373 303
Fold difference [responders
1
over nonresponders)
Trmax, days n 35 51 86
Median 10 9 9
Min, max 6,17 3,28 3,28
Tiasz, days’ n 35 48 83
Median 289 57 a2
Min, max 18, 693 16, 374 16, 593

Schuster SJ, et NEJM2019




Long-term safety and activity of axicabtagene ciloleucel in
refractory large B-cell ymphoma (ZUMA-1): a single-arm,
multicentre, phase 1-2 trial

Frederick L Locke®, Armin Ghobadi, Caron A Jacobson, David B Miklos, Lazaros | Lekakis, Olalekan O Oluwole, Yi Lin, Ira Braunschweig, Brian T Hill,
John M Timmerman, Abhinav Deol, Patrick M Reagan, Patrick Stiff, lan W Flinn, Umar Faroeq Andre Goy, Peter A McSweeney, Javier Munoz,
Tanya Siddigi, Julio C Chavez, Alex F Herrera, Nancy L Bartlett, Jeffrey S Wiezorek, Lynn Navale, Allen Xue, Yizhou Jiang, Adrian Bot, John M Rossi,
JennyJ Kim, William Y Go, Sattva S Neelapu*
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Immune monitoring after CAR
In Mantle Cell Lymphoma
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Immune monitoring and antBCMA
CAR T cell therapy

‘ ORIGINAL ARTICLE

Anti-BCMA CAR T-Cell Therapy bb2121
in Relapsed or Refractory Multiple Myeloma
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Patient salaction

+ Selecting for characteristics
predictive of response such az a
low tumour burden and/for
absence of extramedullary disease

s Treating in earlier lines of therapy

Investigational strategies designed to improve remission duration
following CAR T cell therapy

Pre-infusion treatment

» Improved lymphocyte-depleting
regimens such as optimized-intensity
cyclophosphamide plus fludarabine

+ Medications to enhance immuns
response such as immune-checkpoint
inhibitors or medications designed to
enhance antigen expression

Post CAR treatment

= Maintenance therapy such as
lenalidomide for patients with RRMM

+ Medications to enhance the immune
response such as immune-checkpoint
inhibitors, exogenous cytokines or
medications designed to enhance
antigen expression

TR CAR design
« Optimized H/T domain
— = + Mowvel co-stimulation

4 Lymphodepletion

domains
+ Fully human CARs

T cell transduction [RRELELE Ryl
antigens

T cell culture

- e

E 3

Cell manufacturing

« Shortened manufacturing time

= Shifting T cell phenotype to central memory (T ) or
naive cellz

» Use of allogeneic cells for manufacture

CappelKM &KochenderfedM.Nat RevClinOncol2023




BTKIi or CPIl iIn combination with CD19 CAR T cells

Study

lbrutinib
Gauthier et al. [7]

TRANSCEND CLL 004
(18]

CTL119 UPENN study
[40]

CPI
JCARO14 [50]

ZUMA-6 [48]

Chong EA et al. [49]

Study type

Retrospective
Phase 1/2

Pilot trial

Phase 1/2

Phase 1

Phase 1/2

Disease

CLL

CLL

CLL

Aggressive
B-cell NHL

DLBCL

B-cell NHL

Target

CcD19

CcD19

CcD19

CcD19

CcD19

CD19

Number of
patients

17

23

19

13

12

12

Agent

Ibrutinib

Ibrutinib

Ibrutinib

Durvalumab

Atezolizumab

Pembrolizumab

ORR

83%

82%

93%

50%

90%

27%

CR

71%

45%

43%

42%

9%

Adverse events

CRS: 76%
=grade 3: 0%

CRS: 74%
>grade 3: 6%

CRS: 95%
>grade 3: 16%

CRS: 38%

=grade 4: 1
Neurotoxicity: 8%
>grade 3: 0%
CRS:

>grade 3: 3
Neurotoxicity:
=>grade 3: 6

CRS:

=grade 3: 1

CRS cytokine release syndrome, NHL non-Hodgkin lymphoma, DLBCL diffuse large B-cell lymphoma, ALL acute lymphoblastic leukemia, BTK Bruton Tyrosine

Kinase, CLL chronic lymphocytic leukemia, CPI immune checkpoint inhibitor.

Inclusionnot basedon immune monitoringcriteriaX
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Grading and management of cytokine re

Management of adults and children receiving CAR T-cell therapy: 2021 best
practice recommendations of the European Society for Blood and Marrow
Transplantation (EBMT) and the Joint Accreditation Committee of ISCT and
EBMT (JACIE) and the European Haematology Association (EHA)

P. ). Hayden'', C. Roddie™*", P. Bader", G. W. Basak”, H. Bonig®, C. Bonini’, C. Chabannon®, F. Ciceri’, S. Corbacioglu'’,
R. Ellard™, F. Sanchez-Guijo™?, U. Jiger'’, M. Hildebrandt'’, M. Hudecek'”, M. J. Kersten'®, U. K&h!'"*", J. Kuball'”,

S. Mielke™, M. Mohty™, J. Murray’’, A. Nagler™, J. Rees***, C. Rioufol’, R. Saccardi’®, J. A. Snowden®’, J. Styczynski®®,
M. Subklewe™, C. Thieblemont™, M. Topp™®, A. U. Ispizua™, D. Chen™¥, R. Vrhovac™, J. G. Gribben™, N. Kréger™,

H. Einsele’® & L Yakoub-Agha™®

Hayden PJ, et ahnnOncol2022

Risk factors for higlgrade CRS
- high tumor burden

- infection/comorbidities

- intenselymhphodepletion

- CD28CART products

- low platelet count

- acute leukemia

ease syndrome (CRS)

Grade 1 Grade 2 Grade 3 Grade 4
Temperature =38°C Temperature =38°C Temperature =38°C Temperature =38°C
and and and and
no hypotension hypotension not requiring vasopressors hypotension requiring vasopressor hypotension requiring multiple
and andfor andior vasopressors (excluding vasopressin)
no hypoxia hypoxia requiring low-flow nasal hypoxia requiring high-flow nasal and/or

cannula at =6 lYmin or blow-by

cannula =6 min, facemask,
nonrebreather mask, or Venturi mask

hypoxia requiring positive pressure (e.q.
CPaP, BiPAP, intubation and mechanical

ventilation)
T I I
I Alert vour local ICU |
T T I

After blood cultures and other infection tests, start preemptive broad-spectrum antibiotics and symptomatic measures (antipyretics, fluids, etc.)

Tocilizumab i.v. 8 mg/kg (max = 800 mg)® to be done in the hematology unit before transfer to ICU

If deterioration

Dexamethasone i.v.

10 mg/6 h for 1-3 days

If deterioration

Dexamethasone i.v. 20 mg/e h
for 3 days, progressive tapering
within 3-7 days

Repeat tocilizumab i.v. 8 mg/kg (max = 800 mg)®*©

Consider tocilizumab i.v.
8 mg/kg (max = 800 mg)®

¢ Dexamethasone iv. 10 ma's h
for 1-3 days.

« [Dexamethasone iv. 20 mg/s h
for 1-3 days

# Switch to methylprednisolone iv.
1000 mg/day for 3 days then 250 mg = 2/day
for 2 days, 125 mg = 2/day for 2 days,
60 mg = 2/day for 2 days

® Consider repeating tocilizumab
(maximum 1 additional dose) in the
absence of ICANS




Clinical and Biological Correlates of
Neurotoxicity Associated with CAR T-cell
Therapy in Patients with B-cell Acute

Lymphoblastic Leukemia ¢

Bianca D. Santomasso’Z, Jae H.Park?#35_ Darin Salloun’, Isabelle Riviere®®, Jessica Flynn®, Elena Mead".
Elizabeth Halton!!, Xiuyan Wang®®. Brigitte Senechal®® Terence Purdon’, Justin R. Cross'?, Hui Liu'?,
Behroze Vachha!2 Xi Chen!. Lisa M. DeAngelis’. Daniel Li¥#, Yvette Bernal5, Mithat Gonen®.

Hans-Guido Wendel, Michel Sadelain®®, and Renier J. Brentjens®4>5

_ CD19-specific chimeric antigen receptor (CAR) T-cell therapy is highly effective

against relapsed or refractory acute lymphoblastic leukemia [ALL), but is hindered
by neurotoicity. In 53 adult patients with ALL, we found a significant association of severe neuroto:-
icity with high pretreatment disease burden, higher peak CAR T-cell expansion, and early and higher
elevations of proinflammatory oytokines in blood. Patients with severe neurotoxicity had evidence
of blood-cerebrospinal fluid (CSF] barrier disruption correlating with neurotoxicity grade without
association with C5F white blood cell count or CAR T-cell quantity in C5F. Proinflammatory cytokines
were enriched in C5F during severs neurotaxicity with disproportionately high levels of ILE, ILS, MCP1.
and IP10, suggesting central nervous sy stem-specific production. Seizures, seizure-like activity, myo-
clonus, and neuroimaging characteristics suggested excitatory newrctoxicity, and we found elevated
levels of endogenous excitatory agonists in C5F during neurotoxicity.

SIGNIFICANCE: Wa deatail the neurclogic symptoms and blood, C5F, and neurcimaging corralates of
neurotoxicity associated with CD19 CAR T cells and identify neurotoxicity risk factors. Our findings
implicate cellular components other than T cells and suggest novel links between systemic inflamma-
tion and characteristic neurotoxicity symptoms. Concer Discov; 38} 9558-71. 2018 AACR.
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Grading and management of immune effector calésociated neurotoxicity syndrome (ICAN.

Management of adults and children receiving CAR T-cell therapy: 2021 best
practice recommendations of the European Society for Blood and Marrow
Transplantation (EBMT) and the Joint Accreditation Committee of ISCT and
EBMT (JACIE) and the European Haematology Association (EHA)

P. J. Hayden',, C. Roddie™*", P, Bader", G. W. Basak’, H. Bonig", C. Bonini’, C. Chabannon®, F. Ciceri’, S. Corbacioglu’’,
R. Ellard™, F. San(hex-Guijo”, u. Jiger“. M. Hi!dzbrandt“, M. Hudecek'®, M. . Kersten'®, U. l('o‘hl”‘”, 1. Kuball'?,

S. Mielke™, M. Mohty™’, J. Murray’®, A. Nagler™, J. Rees>**, C. Rioufol’*, R. Saccardi’®, J. A. Snowden”’, J. Styczynski®®,
M. Subklewe™, C. Thieblemont™, M. Topp'®, A. U. Ispizua®, D. Chen™™, R. Vrhovac™, J. G. Gribben™, N. Kréger™,

H. Einsele’® & I. Yakoub-Agha™®

Hayden PJ, et ahnnOncol2022

Risk factors for severe ICANS:

- high tumor burden

- aggressive disease

- CD28CART products

- higher CAR doses

- pre-existing neurological conditions
- low platelet count

- early severe CRS.

Grade 1

— Decreased level of consciousness
(awakens spontaneously)

— ICE score (age =12 years) = 7-9
or CAPD (age <12 years) = 1-8

Grade 2
— Alterations of consciousness affecting
activities of daily living (awakens to
VoICE)
— |ICE score (age =12 years) = 3-8
or CAPD (age <12 years) = 1-8

Grade 3

— Very altered level of consciousness
(awakes only to tactile stimulus)

— Any clinical seizure focal of
generalized that resolves rapidly or
non-convulsive seizures on EEG that
resolves with intervention

- Focal/local oedema on neurcimaging
—ICE Score (age =12 years) = 0-2

or CAPD (age <12 years) = 8

Grade 4
— Patient is unarousable or requires vigorous
or repetitive tactile stimuli to arouse. Stupor
or coma
- Life-threatening prolonged seizure (=5 min);
or repetitive clinical or electrical seizures
without return to baseline in between
— Deep focal motor weakness such as
hemiparesis or paraparesis — Cerebral
oedema — Diffuse cerebral cedema on
neurnimaging; decerebrateor decorticate
posturing; or cranial nerve VI palsy; or
papillary eodema; or Cusching's triad
— ICE or CAPD impossible

— Close monitoring
— EEG, MRI and LP as clinically
indicated (differential diagnosis)

- |cmmmrmm-|cu—uanmmla1ﬂmumm; |
= |cumll:larsympl;nnm: measures: suspend oral mllﬂ'u:n,omldmgsto Lv.”|
= |

|consider transter to Icu?
|| | |

EEG, MRI and then LP as clinically indicated in the absence of contraindication (differential diagnosis) |

Specific ICANS treatment (outside clinical trials)
L |

In the specific setting of grade 1 CRS with concurrent > grade 2 ICANS, it Is appropriate that steroids (and not
tocilizumab) be administered, but this does not apply In higher grade CRS

If selzure (clinically or EEG): levetiracetam and status with benzodiazepines
If persistence or recurrence of seizure, repeat benzodiazepine, otherwise, to be treated as ‘état de mal’

L

d

Dexamethasone L.v. 10 mg/6 h for 1-3 days

If cerebral oedema: consider
hyperosmolar therapy

I If deterioration

s Methylprednisolone i.v.
1000 mg/day for 3 days then
250 mg = 2/day for 2 days,
125 mg = 2/day for 2 days,
60 mqg = 2/day for 2 days

'v If deterioration

® Discuss other alternative: anti-IL1-R
(anakinra), anti-IL6 (siltuximab),
Intrathecal or systemic chemotherapy
can be considered for refractory
ICANS on a case by case basis




Variability in CAR fcell detection methods and the frequency/intervalef testing

CAR T-cell detection scoping review: an

essential biomarker in critical need
of standardization

David P Turicek ,1 Victoria M Giordani,1‘2 Josquin I'\.v'lorah.r',1'3 Naomi Taylor

Nirali N Shah @ ©

ABSTRACT

The expansion and persistence of chimeric antigen
recepior (CAR) T-cells in patients are associated with
response, toxicity, and long-term efficacy. As such, the
tools used to detect CAR T-cells following infusion are
fundamental for optimizing this therapeutic approach.
Nevertheless, despite the critical value of this essential
biomarker, there is significant variability in CAR T-cell
detection methods as well as the frequency and intervals
of testing. Furthermore, heterogeneity in the reporting

of quantitative data adds layers of complexity that imit
intertrial and interconstruct comparisons. We sought to
assess the heterogeneity of CAR T-cell expansion and
persistence data in a scoping review using the PRISMA-
ScR checklist. Focusing on 21 clinical trials from the
USA, featuring a Food and Drug Administration-approved
CAR T-cell construct or one of its predecessors, 105
manuscripts were screened and 60 were selected for
analysis, based on the inclusion of CAR T-cell expansion
and persistence data. Across the array of CAR T-cell
constructs, flow cytometry and quantitative PCR were
identified as the two primary technigues for detecting
CAR T-cells. However, despite apparent uniformity in
detection techniques, the specific methods used were
highly variable. Detection time paints and the number

of evaluated time points also ranged markedly and
quantitative data were often not reported. To evaluate
whether subsequent manuscripts from a trial resolved
these issues, we analyzed all subsequent manuscripts
reporting on the 21 clinical trials, recording all expansion
and persistence data. While additional detection
techniques—including droplet digital PCR, NanoString, and
single-cell RNA sequencing—were reported in follow-up
publications, inconsistencies with respect to detection
time points and frequency remained, with a significant
amount of quantitative data still not readily available.
Our findings highlight the critical need to establish
universal standards for reporting on CAR T-cell defection,
especially in early phase studies. The current reporting
of non-interconvertible medrics and limited provision

of quantitative data make cross-frial and cross-CAR
T-cell construct comparisons extremely challenging.
Establishing a standardized approach for collecting and
reporting data is urgently needed and would represent

a substantial advancement in the ability to improve
outcomes for patients receiving CAR T-cell therapies.

45

[A]

Exdusion:
= Unfocused on CAR T-cells (n=41)
= Nondinical {n=2)
Focused on 2™ CAR T-cell infusion {n=2)

PubMed search for FDA-approved CAR
T-cell constructs

|}

l Filter on clinical trials (n=28) |

| selected clinical trials in the U.S. (n=21) |

Select all publications from the 21
clinical trials (n=105)

]

Screened all publications for eligibility
(n=60)

|}

Sorted all publications by clinical trial
identifier (n=60)

Evaluation of techniques used to assess CAR T-cell Assessment of CAR '-cell expansion/persistence

expansion/persistencein first manuscript(n=21) in each clinical trial (n=60)

Clinical trials by CAR construct

Predecessor to Tisagenlecleucel

Lisocabtagene maraleucel
Idecabtagene vicleucel
Axicabtagene ciloleucel
Ciltacabtagene autoleucel
Tisagenlecleucel
CD22-targeted/4-1BB

n=21

ER0O0E0OROOND

Predecessor to Axicabtagene ciloleucel

Predecessor to Lisocabtagene maraleucel
Predecessor to Brexucabtagene autoleucel
Predecessor to Idecabtagene Vicleucel

o]

Number of Clinical Trials

CAR antigen target of clinical trials

I CD19
3 CD22
I BCMA

n=21

Clinical trials by CAR construct

8
6 - * the FDA-approved
construct and its
predecessors are
4- incorporated in each
bar, when applicable
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Variability in CAR fcell detection methods and the frequency/intervalef testing

CAR detection methods used
in the primary publication Indication of timepoints used for CAR detection

J_l

Flow Cytomeatry

e
-
w

]

O Yes

I Mo
O Indatarminakl

=
a2
La s o

Number of Primary Publcati

AN

..-.JI.
.f’““‘*.

A
\I.-”’““-.

9 .
PCR
. "\-\._.f"ll '\ .-"III
s
ddPCR { ) “rf
. __,- \"-\..-"’ N/
. . . Reported number of timepoints
Timepeints used for CAR detection evaluated within the first month
g . - post-infusion of CAR T-cells
E- S ,_EH-
B 10+ 3
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g
£ o] = ron e £,
maing [n= B
E : Flira Cylomalny [n=s) = ‘
B
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Box1 Metrics and parameters used to represent CAR T-

cell expansion and persistence in clinical trials

AUC, ;5 4, (fransgene copies/jg DNAxdays).

AUC, ;; 4, (fransgene copies/pL PBxdays).

Al"lﬂmmp (cells/pL blood).

AUGHMF (transgene copies/pg DNAxdays).

AUC, ,, s, (Iransgene copies/pl. PBxdays).

AUC,; o s (10G,(transgene copies)/ug DNA).

C, (transgene copies/pg DNA).

C,,, (transgene copies/pL PB).

C,, (transgene copies/jg DNA).

C,, (transgene copies/pL PB).

e (02YS).

te (days).

t,, (days).

Multilog expansion.

Peak factor change.

ALC fold change.

Peak % of T-cells expressing CAR.

Absolute CAR T-cells at day 28 (cells/pL blood).

Peak CAR T-cells circulating in blood {cells/L).

CD4*:CD8" CAR T-cell ratio (AUC,,, ).

CD4*:CD&* CAR T-cell ratio (fold change from infusion product to peak
expansion).

CAR T-cell counts (log,, cells/pL of blood).

AUC, area under the curve; C_,, last detectable concentration of cell or
transgene; C__, peak level of transgene or cell; { _, imeto maximum
cell or transgene number; t, ., the half-life associated with the disposi-
tion phase slopes of a semilogarithmic concentration-time curve (days)
in peripheral blood; t., time to last quantifiable concentration following
dosing).

TuricekDP, et alJImmunotherCancer2023



Variability in CAR fcell detection methods and the frequency/intervalef testing

CAR detection methods used Indication of timepoints used

in the cumulative analysis for CAR detection in PB
. . 10-
Datafrom all publications of a P
given clinical trial Al & 0 ves
8 O No
o
2
2
€
= Timepoints used for CAR detection
B . with flow cytometry or qPCR in PB
Flow Cytometry ( . (- Y 1 ) & 207 mm gPCR (n=16) £ Flow Cytometry (n=9)
QPCR E'S'
2
ddPCR §‘°‘
o
NanoString g *] |-| H H H
= 0~ T T T T
ScRNA seq N o ,;\ o ‘P\
w Y N
& & o 06\;1

Reported number of timepoints evaluated within

) . LLOQ of qPCR across clinical trials (n=6)
the first month post infusion of CAR T-cells

A
-
N
<

Indication of LLOQ of gPCR
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LE RAGIONI DEL NO

Nel contesto della leucemialinfoblasticaacuta, i criteri che guidano la scelta di procedere o meno a consolidamento
medianteallotrapiantosonoprincipalmenteindicatoriclinicie/o di rispostaal trattamento, conla solaeccezionedellaBCAIl
solomonitoraggiodi BCAed espansione/persistenzaelle CART non poneal riparo dal rischiodi eventualiricadute

(7

Nel trattamento di linfomi/mielomi, eventualiinterventi terapeutici addizionalipost CART sono decisiin basea risposta
clinica/progressionali malattia. Il principalefattore associatoa remissionidurature € la profondita della rispostainiziale,
mentre la capacitadel monitoraggioimmunologicodi predire la duratadellarispostaapparelimitata e diversistudi mostrano
rispostedurature senzanecessitadi persistenzaa lungotermine delle CART (o dellaBCA)

Perquanto siastatachiaramentedimostratadzy” QI & & 2t@ Hivelsima&cAtSriimmunologicie sviluppodi tossicitasevere
dopo CART, i principali fattori di rischio per CRSe ICANSimangonoindicatori clinici e al momento né il monitoraggio
RSt t QS adelle\CART 28/1SQ I ydel fprafifo Acitochinico sono incorporati nei protocolli di gestione di queste due
complicanze

Una larga parte degli approccimirati £ £ Q2 G (i Ad¥llA peffokmaric@dgll& CART (miglior preparazionedel paziente,
rifinitura del costrutto e del manufacturinge indipendentedal monitoraggioimmunologicopostinfusione

Metodichedi rilevazione tipologiadi parametroda valutare e timepoints non sonoancorastandardizzate possonovariare
considerevolmentea secondadi patologiae prodotto utilizzata Il processali armonizzazione u dzi u €hésenphtB

[ QA Y LI S Y Siyinigrogranganad monitoraggioimmunologicoestensivocomporta indubbiamentecosti aggiuntivie
puo non essereestendibilein manierauniforme a tutti i centri.
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