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ABSTRACT

We report the 5-year analysis of tisagenlecleucel in 115 infused patients with relapsed/
refractory (r/r) large B-cell lymphoma (LBCL) from the single-arm, open-label, multicen-
ter, global, phase II JULIET trial (ClinicalTrials.gov identifier: NCT02445248), with a median
follow-up of 74.3 months. The median duration of response (DOR) was not reached; the 60-
month, relapse-free probability was 61% among responders. Higher relapse-free probability
(DOR >70%) was observed in females and those with less than two baseline International
Prognostic Index risk factors or with baseline stage I/II disease. The estimated probability of
progression-free survival at 60 months was 28%. The probability of overall survival (OS) at
60 months was 32% for all infused patients and 56% for those achieving complete or partial
response. Baseline characteristics associated with achieving a response at any time after
infusion included relapsed versus refractory disease, one versus two or more bridging regi-
mens, lactate dehydrogenase level <upper limit of normal (ULN) versus >ULN, and C-reactive
protein levels <15 mg/L versus >15 mg/L. Baseline characteristics associated with long-term
0S included lactate dehydrogenase <ULN and C-reactive protein <15 mg/L. No new safety
signals or secondary T-cell malignancies were reported. These findings continue to support
the curative potential of tisagenlecleucel in a subset of patients with r/r LBCL.
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INTRODUCTION

Chimeric antigen receptor (CAR)-T cell therapy has revo-
lutionized the treatment of relapsed/refractory (r/r) large
B-cell lymphoma (LBCL) with impressive efficacy and
manageable toxicity.*”” Tisagenlecleucel was approved for
adults with r/r LBCL after two or more lines of therapy, based
on the JULIET trial.® Since the primary analysis,*> extended
follow-up has demonstrated durable responses without new
safety signals.® We report additional long-term efficacy and
safety data for tisagenlecleucel in patients with r/r LBCL
after >5 years of follow-up, along with exploratory analyses
and long-term CAR-T cell persistence.

METHODS

JULIET (ClinicalTrials.gov identifier: NCT02445248), a
single-arm, multicenter, global phase II trial, evaluated
tisagenlecleucel in adults with r/r LBCL (excluding primary
mediastinal LBCL) who had progressed after two or more
previous lines of therapy. Full trial design, eligibility criteria,
and primary end points have been previously published??; a
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summary can be found in the Data Supplement (online only).
Patients were followed for 5 years in JULIET and could then
enroll in a long-term follow-up study (PAVO, Clinical-
Trials.gov identifier: NCT02445222) for an additional
10 years.

This study was sponsored and designed by Novartis with
input from the academic members of the Scientific Steering
Committee. The study protocol and all amendments were
reviewed by the Independent Ethics Committee or Insti-
tutional Review Board for each center. The study was
conducted according to the International Council for
Harmonisation E6 Guideline for Good Clinical Practice.
Written informed consent was obtained from each patient
or legal guardian in writing before screening.

Prespecified and exploratory time-to-event analyses of
duration of response (DOR), progression-free survival (PES;
time from tisagenlecleucel infusion to first documented
disease progression or death), and overall survival (OS) were
assessed using the Kaplan-Meier method. Additional details
on statistical analyses can be found in the Data Supplement.
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5-Year Analysis of the JULIET Trial in Patients With R/R LBCL

RESULTS
Efficacy

Patient baseline demographics and disease characteristics
are shown in Table 1. Among 115 infused patients (Data
Supplement, Fig S1), as of last patient visit on December 22,
2022 (median follow-up, 74.3 months [range, 58.1-
86.6 months]), the overall response rate was 53.0%
(61/115); 39.1% (45/115) achieved best overall response (BOR)
of complete response (CR). Nineteen patients converted
from partial response (PR) to CR; most (78.9%, 15/19)
conversions occurred within 6 months of infusion (Data
Supplement, Fig S2). Four patients converted to CR after
month 6; the latest conversion occurred between 24 and
33 months after infusion (Data Supplement). Among
30 patients still in follow-up at 60 months after infusion,
26 (86.7%) had achieved CR as BOR, and 22 (84.6%, 22/26)
remained in CR at 60 months (Data Supplement, Fig S3).

TABLE 1. Baseline Demographics and Disease Characteristics

Characteristic Patients (N = 115), No. (%)

Age, years

>40 to <65 72 (62.6)

265 26 (22.6)
Sex

Male 71 (617

Female 44 (38.3)
Previous response status

Refractory to last line 63 (54.8

Relapsed to last line 52 (45.2)
IPI at study entry

<2 risk factors 31 (27.0)

>2 risk factors 84 (73.0)
Previous lines of therapy, No.

<2 56 (48.7)

>2 59 (561.3)
Stage of disease at baseline

I/ 27 (23.5)

/v 88 (76.5)
Previous HCT therapy

Yes 56 (48.7)

No 59 (51.3)
Molecular subtype

GC 63 (54.8)

ABC 49 (42.6)

Other 3(2.6)
Rearrangements in MYC/BCL2/BCL6

Double/triple hits 20 (17.4)

Other 95 (82.6)

Abbreviations: ABC, activated B cell; GC, germinal center; HCT,
hematopoietic cell transplant; IPI, International Prognostic Index.

Journal of Clinical Oncology

The median DOR was not reached (Fig 1A); the 60-month
event-free probability among responders (n = 61) was
60.5% (95% CI, 46.3% to 72.0%). Among patients in the
Main Cohort with BOR of CR (Fig 1B, n = 41), the 57-month
event-free probability was 75.7% (95% CI, 58.3% to 86.6%).
The median OS was 11.1 months (95% CI, 6.6 to 23.9 months;
Fig1C). The median OS among responders with BOR of CR/PR
(n = 61) was 76.5 months (95% CI, 37.8 months to not
estimable [NE]; Fig 1D). The estimated 60-month OS
probability was 31.7% (95% CI, 23.1% to 40.6%) for all
patients and 55.8% (95% CI, 41.9% to 67.7%) for patients
with BOR of CR/PR. The median disease-specific survival
was 21.1 months (95% CI, 10.1 to NE; Fig 1E). Among all
infused patients, the median PFS has not changed since
last reported® (Data Supplement, Fig S4). The estimated
60-month PFS probability was 28% (95% CI, 19.5% to
37.8%). Univariable and multivariable analyses identified
several baseline covariates that were significantly asso-
ciated with overall response rate and OS (Data Supple-
ment, Fig S5).

Safety

The long-term safety profile of tisagenlecleucel remained
acceptable >5 years after infusion, with no unexpected late
safety concerns. Among 35 safety-evaluable patients
(30.4%) >3 years after infusion, late-onset adverse events
(AEs) occurred in 14 patients (14/35, 40.0%); eight (8/35,
22.9%) had any-grade infections and eight (8/35, 22.9%)
had grade 3/4 AEs (Data Supplement, Table S1). Ten (10/35,
28.6%) patients experienced any-grade AEs of special
interest >3 years after infusion (grade 3, n = 3; grade 4, n = 2;
Data Supplement, Table S2). In an updated analysis, 45
(39.1%) patients, including 30 (49.2%) responders, received
immunoglobulin therapy (Data Supplement, Table S3).

Among infused patients (N = 115), 76 deaths were reported.
Disease progression was the most common cause of death
(59/76, 78%); most deaths (73/76, 96%) occurred >30 days
after infusion—76% (58/76) occurring <12 months after
infusion and 92% (70/76) before 36 months. Causes of late
(>3 years) nonrelapse mortality (n = 4) included myelo-
dysplastic syndrome (n = 2), bacterial sepsis (n = 1), and
respiratory failure (n = 1).

Fifteen secondary malignancy events (all grades) were re-
ported in 13 patients (11.3%; Data Supplement). No secondary
T-cell malignancies were reported. No replication-competent
lentivirus (RCL) was detected at any time after infusion; there
was no indication that events were CAR-transgene or
RCL-mediated transformations.

Baseline Characteristics and Biomarkers Associated
With Long-Term Outcomes

Overall, 54-month DOR event-free probabilities were largely

consistent among subgroups (Data Supplement, Table S4),
as was PFS (Data Supplement, Table S5). Multi- and
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FIG 1. DOR and OS Kaplan-Meier curves. (A) Kaplan-Meier plot of DOR in patients with BICR-assessed response (n = 61). (B) Kaplan-Meier plot of
DOR main cohort patients with a BOR of CR (n = 41). (C) Kaplan-Meier plot of OS in the full analysis set (N = 115). (D) Kaplan-Meier plot of OS in
patients with a BOR of CR or PR as assessed by the IRC in the full analysis set (n = 61). (E) Disease-specific survival, defined as 0OS excluding
deaths unrelated to disease progression, based on IRC assessment in the full analysis set (N = 115). BICR, blinded independent central review;
BOR, best overall response; CR, complete response; DOR, duration of response; IRC, independent review committee; NE, not estimable; OS, overall

survival; PR, partial response.

univariable analyses of baseline characteristics can be
found in the Data Supplement. Baseline tumor and im-
mune biomarkers significantly affected outcomes after
tisagenlecleucel therapy: patients with Myc— tumors (by
immunohistochemistry) and higher T-cell infiltration had
longer PFS and OS, whereas those with Myc+ tumors, low
T-cellinfiltration, or higher levels of exhausted T cells had
poorer outcomes. Additionally, lower circulating T cells
and more exhausted cluster of differentiation 8+ T-cell
subsets in peripheral blood before leukapheresis were
linked to worse clinical results (Fig 2'° and Data Supple-
ment, Fig S6).
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Long-Term Pharmacokinetics

The last tisagenlecleucel transgene was detected by quan-
titative polymerase chain reaction in the peripheral blood of
responders for up to 1,830 days and in nonresponders for up
to 1,480 days (Data Supplement, Fig S7).

DISCUSSION

This 5-year analysis of the JULIET trial demonstrates that
tisagenlecleucel induced durable remissions in a substantive
proportion of patients with heavily pretreated r/r LBCL. Most
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FIG 2. Baseline biomarker association with PFS and 0S. (A) Kaplan-Meier plot of PFS by baseline Myc status. (B) Kaplan-Meier plot of OS by
baseline Myc status. (C) Kaplan-Meier plot of PFS by percentage of tumor-infiltrating CD3+ T cells. (D) Kaplan-Meier plot of OS by percentage of
tumor-infiltrating CD3+ T cells. (E) Kaplan-Meier plot of PFS by percentage of tumor-infiltrating LAG3+CD3+ T cells. (F) Kaplan-Meier plot of
0S by percentage of tumor-infiltrating LAG3+CD3+ T cells. CD, cluster of differentiation; LAG3, lymphocyte-activation gene 3; NA, not
available; OS, overall survival; PFS, progression-free survival. (A) is adapted from Jaeger et al.'®

patients alive and in follow-up 25 years after tisagenle- results confirm the 5-year PFS and DOR previously reported
cleucel infusion (24/30, 80%) remained disease-free with-  for the pilot trial of tisagenlecleucel in patients with r/r LBCL
out receiving any new/additional therapy, underscoring the (31% and 60%, respectively; ClinicalTrials.gov identifier:
curative potential in a subset of patients with r/r LBCL. These = NCT02030834)."
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No new or unexpected late toxicities emerged, and there was
no evidence of secondary T-cell malignancies or RCL-
mediated transformation, supporting the favorable long-
term safety profile of tisagenlecleucel. Baseline disease
and inflammatory markers, including lactate dehydrogenase
and C-reactive protein, were associated with long-term
benefit and may help refine patient selection (Data Sup-
plement). CAR-T cell persistence was observed in most
long-term responders with available samples; sustained
remissions were seen after documented B-cell recovery.
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These findings continue to demonstrate the long-term survival
benefit of tisagenlecleucel without new safety signals in r/r
LBCL. The results support the role of tisagenlecleucel as a
transformative therapy for r/r LBCL and provide critical evi-
dence for long-term risk-benefit assessment. The JULIET trial
has been foundational in establishing CAR-T cell therapy as a
curative standard-of-care option for patients with r/r LBCL in
the third-line setting and provided valuable safety and scientific
insights and knowledge that advanced the field, expanding the
potential for CAR-T cell therapy to multiple new applications.

2Department of Hematology, Oncology, and Cardiovascular Medicine,
Kyushu University Hospital, Fukuoka, Japan

25Fondazione IRCCS Istituto Nazionale dei Tumori, University of Milan,
Milan, Italy

2Novartis Pharmaceuticals Corporation, East Hanover, NJ

Z"Novartis Pharma AG, Basel, Switzerland

2®BjoMedical Research, Novartis Pharmaceuticals Corporation, East
Hanover, NJ

2Department of Medicine, Memorial Sloan Kettering Cancer Center,
New York, NY

30Lymphoma Program, Abramson Cancer Center, University of
Pennsylvania, Philadelphia, PA

CORRESPONDING AUTHOR

Richard T. Maziarz, MD; e-mail: maziarzr@ohsu.edu.

SUPPORT

Sponsored and designed by Novartis. G.S. was funded in part through
the NIH/NCI Cancer Center support grant P30 CA008748.

CLINICAL TRIAL INFORMATION
NCT02445248 (JULIET), NCT02445222 (PAVO)

AUTHORS'’ DISCLOSURES OF POTENTIAL CONFLICTS
OF INTEREST

Disclosures provided by the authors are available with this article at DOI
https://doi.org/10.1200/JC0O-25-00507.

DATA SHARING STATEMENT

The authors declare that all data supporting the findings of this analysis
are available within the article and its appendix. Novartis is committed
to sharing with qualified external researchers access to patient-level
data and supporting clinical documents from eligible studies. These
requests are reviewed and approved by an independent review panel on
the basis of scientific merit. All data provided are anonymized to
respect the privacy of patients who have participated in the trial in
line with applicable laws and regulations. The data availability of
these trials is according to the criteria and process described at
www.clinicalstudydatarequest.com.

AUTHOR CONTRIBUTIONS

Conception and design: Richard T. Maziarz, Michael R. Bishop, Edmund
K. Waller, Wanying Ma, Harald J. Maier, Andrea Jegerlehner, Gilles
Salles, Stephen J. Schuster

Provision of study materials or patients: Richard T. Maziarz, Michael R.
Bishop, Constantine S. Tam, Peter Borchmann, Nina Worel, Joseph P.
McGuirk, Harald Holte, Edmund K. Waller, Samantha Jaglowski,


mailto:maziarzr@ohsu.edu
https://www.clinicaltrials.gov/ct2/show/NCT02445248
https://www.clinicaltrials.gov/ct2/show/NCT02445222
https://ascopubs.org/doi/full/10.1200/JCO-25-00507
http://www.clinicalstudydatarequest.com

5-Year Analysis of the JULIET Trial in Patients With R/R LBCL

Charalambos Andreadis, Stephen Ronan Foley, Jason R. Westin, Mundt, Marta Majdan, Andrea Jegerlehner, Gilles Salles, Stephen
Isabelle Fleury, P. Joy Ho, Stephan Mielke, Takanori Teshima, Murali ~ J. Schuster

Janakiram, Koji Izutsu, Marie José Kersten, Nina Wagner-Johnston, Data analysis and interpretation: All authors

Koji Kato, Paolo Corradini, Gilles Salles, Stephen J. Schuster Manuscript writing: All authors

Collection and assembly of data: Richard T. Maziarz, Constantine S. Final approval of manuscript: All authors
Tam, Peter Borchmann, Nina Worel, Joseph P. McGuirk, Harald Holte,  Accountable for all aspects of the work: All authors
Edmund K. Waller, Samantha Jaglowski, Stephen Ronan Foley, P. Joy

Ho, Stephan Mielke, Takanori Teshima, Murali Janakiram, Koji lzutsu,

ACKNOWLEDGMENT

Marie José Kersten, Monalisa Ghosh, Koji Kato, Xia Han, Kirsten E.

Medical writing and editorial assistance were provided by Kymberleigh
Frankovich, PhD, CMPP, of HCG.

REFERENCES

1. Neelapu SS, Locke FL, Bartlett NL, et al: Axicabtagene ciloleucel CAR T-cell therapy in refractory large B-cell lymphoma. N Engl J Med 377:2531-2544, 2017

2. Schuster SJ, Svoboda J, Chong EA, et al: Chimeric antigen receptor T cells in refractory B-cell ymphomas. N Engl J Med 377:2545-2554, 2017

3. Schuster SJ, Bishop MR, Tam CS, et al: Tisagenlecleucel in adult relapsed or refractory diffuse large B-cell lymphoma. N Engl J Med 380:45-56, 2019

4. Abramson JS, Palomba ML, Gordon LI, et al: Lisocabtagene maraleucel for patients with relapsed or refractory large B-cell lymphomas (TRANSCEND NHL 001): A multicentre seamless design

study. Lancet 396:839-852, 2020

Kamdar M, Solomon SR, Arnason J, et al: Lisocabtagene maraleucel versus standard of care with salvage chemotherapy followed by autologous stem cell transplantation as second-line treatment
in patients with relapsed or refractory large B-cell lymphoma (TRANSFORM): Results from an interim analysis of an open-label, randomised, phase 3 trial. Lancet 399:2294-2308, 2022
Abramson JS, Solomon SR, Arnason J, et al: Lisocabtagene maraleucel as second-line therapy for large B-cell lymphoma: Primary analysis of the phase 3 TRANSFORM study. Blood 141:
1675-1684, 2023

Neelapu SS, Jacobson CA, Ghobadi A, et al: Five-year follow-up of ZUMA-1 supports the curative potential of axicabtagene ciloleucel in refractory large B-cell lymphoma. Blood 141:2307-2315,
2023

KYMRIAH® (tisagenlecleucel) [package insert]: East Hanover, NJ, Novartis Pharmaceuticals Corporation, 2024

Schuster SJ, Tam CS, Borchmann P, et al: Long-term clinical outcomes of tisagenlecleucel in patients with relapsed or refractory aggressive B-cell lymphomas (JULIET): A multicentre, open-label,
single-arm, phase 2 study. Lancet Oncol 22:1403-1415, 2021

. Jaeger U, Bishop MR, Salles G, et al: Myc expression and tumor-infiltrating T cells are associated with response in patients (Pts) with relapsed/refractory diffuse large B-cell lymphoma (r/r DLBCL)

treated with tisagenlecleucel in the Juliet trial. Blood 136:48-49, 2020 (suppl 1)

. Chong EA, Ruella M, Schuster SJ, et al: Five-year outcomes for refractory B-cell lymphomas with CAR T-cell therapy. N Engl J Med 384:673-674, 2021

Journal of Clinical Oncology ascopubs.org/journal/jco | Volume 44, Issue 2 | 91


http://ascopubs.org/journal/jco

Maziarz et al

AUTHORS' DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST
Five-Year Analysis of the JULIET Trial of Tisagenlecleucel in Patients With Relapsed/Refractory Large B-Cell Lymphoma

The following represents disclosure information provided by authors of this manuscript. All relationships are considered compensated unless
otherwise noted. Relationships are self-held unless noted. | = Immediate Family Member, Inst = My Institution. Relationships may not relate to the
subject matter of this manuscript. For more information about ASCO’s conflict of interest policy, please refer to www.asco.org/rwc or

ascopubs.org/jco/authors/author-center.

Open Payments is a public database containing information reported by companies about payments made to US-licensed physicians (Open

Payments).

Richard T. Maziarz

Leadership: Artiva

Stock and Other Ownership Interests: AbbVie

Consulting or Advisory Role: Novartis, Incyte, Kite/Gilead, Autolus
Therapeutics, Oricel

Research Funding: Novartis

Patents, Royalties, Other Intellectual Property: Athersys, Inc shared
patent re: use of mesenchymal stromal cells for treatment of GVHD

Michael R. Bishop

Consulting or Advisory Role: Kite, a Gilead company, BMS, Autolus,
lovance Biotherapeutics, IN8Bio, Chimeric Therapeutics, Avencell
Therapeutics, Galapagos NV, Lyell Immunopharma

Speakers’ Bureau: Kite, a Gilead company, Incyte, Bristol Myers Squibb,
SERVIER, ADC Therapeutics, AbbVie/Genmab, AstraZeneca

Research Funding: Arcellx (Inst), Lyell Inmunopharma (Inst), Fate
Therapeutics (Inst), Autolus Therapeutics (Inst)

Travel, Accommodations, Expenses: BMS, Kite/Gilead, Incyte,
AstraZeneca, Servier, AbbVie/Genmab

Constantine S. Tam

Honoraria: Janssen-Cilag, AbbVie, Beigene, Roche/Genentech, Loxo/
Lilly

Consulting or Advisory Role: Janssen, Loxo, Roche, BeiGene, AbbVie
Research Funding: Janssen-Cilag (Inst), AbbVie (Inst), BeiGene (Inst)

Peter Borchmann

Honoraria: BMS Germany, MSD Oncology, Miltenyi Biotec, Incyte, Gilead
Sciences

Consulting or Advisory Role: Takeda, Bristol Myers Squibb, Roche,
Miltenyi Biotec

Research Funding: MSD Oncology (Inst), Takeda (Inst), Incyte (Inst)

Nina Worel

Speakers’ Bureau: Bristol Myers Squibb/Celgene, Janssen Oncology,
Miltenyi Biotec, Therakos, Kite/Gilead

Research Funding: Genzyme, Therakos

Travel, Accommodations, Expenses: Janssen Oncology, Pierre Fabre,
Kite/Gilead

Joseph P. McGuirk

Employment: University of Kansas Health System

Leadership: University of Kansas Cancer Center

Honoraria: Kite, a Gilead company, AlloVir, Nektar, Sana Biotechnology,
Bristol Myers Squibb/Sanofi, Novartis, CRISPR Therapeutics, CARGO
Therapeutics, Autolus, Legend Biotech

Consulting or Advisory Role: Kite, a Gilead company, Juno Therapeutics,
AlloVir, Magenta Therapeutics, EcoR1 Capital, CRISPR Therapeutics,

© 2025 by American Society of Clinical Oncology

Fosun Kite Biotechnology Co, Ltd, Sanofi US Services, Inc, Novartis,
Nektar, Sana Biotechnology, Inc, Caribou Biosciences

Speakers’ Bureau: Kite/Gilead

Research Funding: Novartis (Inst), Fresenius Biotech (Inst), Astellas
Pharma (Inst), Bellicum Pharmaceuticals (Inst), Novartis (Inst), Gamida
Cell (Inst), Pluristem Therapeutics (Inst), Kite, a Gilead company (Inst),
AlloVir (Inst)

Travel, Accommodations, Expenses: Kite, a Gilead Company,
Syncopation Life Sciences, SITC/ACCC

Harald Holte
Consulting or Advisory Role: Incyte, Elicera Therapeutics

Edmund K. Waller

Leadership: Cambium Medical Technologies

Stock and Other Ownership Interests: Cambium Medical Technologies,
Cambium Bio Limited

Honoraria: Incyte, Sanofi, Autolus, CSL Behring, BiolineRx, Priothera
Consulting or Advisory Role: Cambium Medical Technologies, Alimera
Sciences, Sanofi, Incyte, CSL Behring, Autolous, Priothera, BiolineRx
Research Funding: Novartis, Amgen, Juno Therapeutics, Verastem,
Partners Healthcare

Patents, Royalties, Other Intellectual Property: Receive Royalties from
patent on preparing platelet lysate that has been licensed to Cambium
Medical Technologies

Travel, Accommodations, Expenses: Pharmacyclics

Other Relationship: Janssen Oncology

Samantha Jaglowski
Consulting or Advisory Role: CRISPR Therapeutics, Cardinal Health

Charalambos Andreadis

Consulting or Advisory Role: Gilead Sciences, Atara Biotherapeutics,
BMS, AbbVie, Genmab, Incyte, ADC Therapeutics, Roche/Genentech
Research Funding: Novartis, Merck, BMS, Genmab, Roche/Genentech

Stephan Ronan Foley

Stock and Other Ownership Interests: AbbVie/Genentech
Honoraria: Janssen

Consulting or Advisory Role: Kite/Gilead

Speakers' Bureau: Janssen Oncology

Jason R. Westin

Consulting or Advisory Role: Novartis, Kite/Gilead, Janssen Scientific
Affairs, ADC Therapeutics, Bristol Myers Squibb/Celgene/Juno,
AstraZeneca, Genentech/Roche, AbbVie, MorphoSys/Incyte, Seagen,
AbbVie, Chugai Pharma, Regeneron, Nurix, Genmab, Allogene
Therapeutics, Lyell Immunopharma

Research Funding: Janssen, Novartis, Kite/Gilead, Bristol Myers Squibb,
AstraZeneca, MorphoSys/Incyte, ADC Therapeutics, Genentech/Roche,
Allogene Therapeutics


http://www.asco.org/rwc
https://ascopubs.org/jco/authors/author-center
https://openpaymentsdata.cms.gov/
https://openpaymentsdata.cms.gov/

5-Year Analysis of the JULIET Trial in Patients With R/R LBCL

Isabelle Fleury

Consulting or Advisory Role: AbbVie, AstraZeneca, BeiGene, Celgene,
Gilead Sciences, Incyte, Janssen, Merck, Novartis, Roche, Seagen, Lilly,
Pfizer

Speakers’ Bureau: AbbVie, BeiGene, Gilead Sciences, Incyte, Seagen,
Roche, Lilly, AstraZeneca

P. Joy Ho

Research Funding: Novartis

Travel, Accommodations, Expenses: Gilead Sciences, Johnson &
Johnson/Janssen

Stephan Mielke

Speakers’ Bureau: Celgene/Bristol Myers Squibb (Inst), Novartis (Inst),
Janssen (Inst), Kite/Gilead (Inst), Pfizer (Inst)

Research Funding: Kite/Gilead (Inst)

Expert Testimony: Immunicum/Mendes (Inst), Miltenyi Biotec (Inst)
Other Relationship: SWECARNET, ScientifyResearch (1)

Takanori Teshima

Honoraria: AbbVie, Astellas Pharma, AstraZeneca, Asahi Kasei, Kyowa
Kirin, Novartis, Chugai Pharma, Gilead Sciences, Pfizer, Janssen,
Otsuka, Bristol Myers Squibb, Takeda, Daiichi Sankyo, Nippon Shinyaku,
MSD, Meiji Seika Kaisha, Nippon Kayaku, SymBio Pharmaceuticals,
Genmab, Sanofi, Amgen, Kissei Pharmaceutical, Sysmex, Pharma
Essentia Japan, Ono Pharmaceutical, Roche

Consulting or Advisory Role: Takeda, Kyowa Kirin, Nippon Shinyaku,
Roche, Meiji Seika Kaisha

Research Funding: Otsuka, Asahi Kasei, Gilead Sciences, Priothera SAS,
LUCA Science, Pharma Essentia Japan, Kyowa Kirin, Sumitomo Pharma,
Chugai Pharma, JCR Pharmaceuticals, Nippon Kayaku, Fuji Pharma

Murali Janakiram

Consulting or Advisory Role: Janssen Oncology, Bristol Myers Squibb/
Celgene, Legend Biotech

Research Funding: Fate Therapeutics (Inst), Janssen Oncology (Inst),
Bristol Myers Squibb/Celgene (Inst)

Koji Izutsu

Honoraria: Takeda, Chugai Pharma, Eisai, Novartis, Ono
Pharmaceutical, AstraZeneca, Kyowa Kirin, Janssen, Bristol Myers
Squibb, AbbVie, MSD, SymBio Pharmaceuticals, Pfizer, Meiji Seika
Kaisha, Lilly, Genmab, Otsuka, Gilead Sciences, BeiGene, Nippon
Shinyaku

Consulting or Advisory Role: Ono Pharmaceutical, Kyowa Kirin,
AstraZeneca, AbbVie, Genmab, Bristol Myers Squibb, Nippon Shinyaku,
Mitsubishi Tanabe Pharma, BeiGene, Zenyaku Kogyo, GlaxoSmithKline,
Takeda, Chugai Pharma, Eisai, Otsuka, MSD

Research Funding: Eisai, Chugai Pharma

Marie Jose Kersten

Honoraria: Kite, a Gilead Company, Roche, AbbVie/Genentech, BMS,
Janssen

Consulting or Advisory Role: Kite, a Gilead Company, Miltenyi Biotec
(Inst), Adicet Bio, Janssen (Inst), BeiGene (Inst)

Research Funding: Kite, a Gilead Company (Inst)

Travel, Accommodations, Expenses: Kite, a Gilead Company, AbbVie

Monalisa Ghosh

Honoraria: Bristol Myers Squibb/Celgene, Cabaletta Bio
Research Funding: Novartis (Inst), Celgene (Inst)

Journal of Clinical Oncology

Nina Wagner-Johnston
Research Funding: Merck (Inst), Genentech (Inst), AstraZeneca,
BeiGene (Inst)

Koji Kato

Honoraria: Janssen, Bristol Myers Squibb, Chugai Pharma, Gilead
Sciences, Novartis

Consulting or Advisory Role: AbbVie, AstraZeneca, Celgene, Chugai
Pharma, Eisai, Janssen, Novartis, Daiichi Sankyo

Research Funding: Chugai Pharma, Takeda, Kyowa Kirin International,
AbbVie, Novartis, Eisai, Janssen, Ono Pharmaceutical, Novartis, Daiichi
Sankyo, Gilead Sciences, Nippon Shinyaku

Paolo Corradini

Honoraria: Kite, a Gilead Company, Janssen, Novartis, Roche, Takeda
Consulting or Advisory Role: Gilead Sciences, Incyte, Janssen, Kite/
Gilead, Novartis, Roche, Sanofi, Takeda

Speakers’ Bureau: BMSi

Travel, Accommodations, Expenses: Gilead Sciences, Janssen, Kite, a
Gilead Company, Novartis, Takeda, BeiGene

Wanying Ma
Employment: Novartis, Daiichi Sankyo
Stock and Other Ownership Interests: Novartis

Xia Han
Employment: Novartis
Stock and Other Ownership Interests: Novartis

Marja Nuortti

Employment: Novartis

Stock and Other Ownership Interests: Novartis
Travel, Accommodations, Expenses: Novartis

Rakesh Awasthi
Employment: Novartis
Stock and Other Ownership Interests: Novartis

Kirsten E. Mundt
Employment: Roche/Genentech, Novartis
Stock and Other Ownership Interests: Roche/Genentech, Novartis

Marta Majdan

Employment: Novartis

Stock and Other Ownership Interests: Novartis
Travel, Accommodations, Expenses: Novartis

Harald J. Maier
Employment: Novartis
Stock and Other Ownership Interests: Novartis

Andrea Jegerlehner

Employment: Novartis

Stock and Other Ownership Interests: Novartis
Travel, Accommodations, Expenses: Novartis

Gilles Salles

Stock and Other Ownership Interests: Owkin

Honoraria: AbbVie

Consulting or Advisory Role: Roche/Genentech, Janssen, Novartis,
Epizyme, Genmab, BMS, BeiGene, Incyte, Ipsen, AbbVie, Kite/Gilead,

ascopubs.org/journal/jco | Volume 44, Issue 2


http://ascopubs.org/journal/jco

Maziarz et al

Loxo/Lilly, Merck, Orna Therapeutics, Nurix, Pfizer, MODEX, Treeline
Biosciences

Research Funding: Janssen (Inst), Ipsen (Inst), AbbVie (Inst), Genmab
(Inst), Genentech (Inst), Nurix (Inst)

© 2025 by American Society of Clinical Oncology

Stephen J. Schuster

Consulting or Advisory Role: Novartis, Acerta Pharma/AstraZeneca,
BeiGene, Loxo, Genentech/Roche, Janssen, Legend Biotech,
MorphoSys, Caribou Biosciences

Research Funding: Novartis (Inst), Merck (Inst), Genentech/Roche
(Inst), AbbVie (Inst), Incyte (Inst), DTRM (Inst), Bristol Myers Squibb/
Celgene/Juno (Inst)

Patents, Royalties, Other Intellectual Property: Patent Combination
Therapies of CAR and PD-1 Inhibitors (via University of Pennsylvania
with royalties to Novartis)

No other potential conflicts of interest were reported.



	Five
	INTRODUCTION
	METHODS
	RESULTS
	Efficacy
	Safety
	Baseline Characteristics and Biomarkers Associated With Long-Term Outcomes
	Long-Term Pharmacokinetics

	DISCUSSION
	REFERENCES
	jcojcoJCOJournal of Clinical Oncology0732-183X1527-7755Wolters Kluwer HealthJCO-25-0050710.1200/JCO-25-00507Clinical Trial  ...


