
BACKGROUND
•	 Brexucabtagene autoleucel (brexu‑cel) is an autologous anti‑CD19 

chimeric antigen receptor (CAR) T‑cell therapy approved in the United 
States for adults with relapsed or refractory mantle cell lymphoma (R/R 
MCL) and in the European Union for adults with R/R MCL after ≥2 prior 
lines of therapy, including a Bruton tyrosine kinase inhibitor (BTKi), 
based on the ZUMA‑2 study1‑3

•	 Early real‑world data from the Center for International Blood and Bone 
Marrow Transplant Research (CIBMTR) of patients with R/R MCL 
who received brexu‑cel treatment were similar to those from clinical 
trials; real‑world outcomes were consistent when stratified by prior 
bendamustine use, hematopoietic stem cell transplantation, BTKi‑naive 
status,4 and high‑risk disease5

•	 However, long‑term real‑world data remain limited, particularly for patient 
subgroups often excluded from clinical trials

METHODS
•	 Key subgroups included age at infusion (<65 vs ≥65 years), Karnofsky 

performance status (KPS), and presence of hepatic, cardiovascular, or 
moderate to severe pulmonary comorbidities

•	 Effectiveness and safety outcomes of interest are described in 
Figure S1

•	 Multivariable logistic and Cox regression were used to test for 
association between outcomes and subgroups, adjusting for 
confounders

RESULTS
Patient Characteristics
•	 A total of 476 patients were treated with brexu‑cel between July 2020 

and December 2022 (Table 1)

•	 Median age was 67 years with 61% of patients aged ≥65 years

•	 More than half of evaluable patients (58%) had a KPS score of <90%

•	 Most evaluable patients (76%) had clinically significant comorbidities

•	 Patients were heavily pretreated with 53% having 4 or more prior lines of 
therapy (Table S1)

•	 Median vein‑to‑vein time was 28.0 days (interquartile range [IQR], 
26.0‑34.5; Table S1)

Outcomes in the Overall Patient Population
•	 As of January 2025, median follow‑up was 25.0 months (95% CI, 

24.7‑26.0)

•	 The objective response rate (ORR) was 91% (95% CI, 88‑94) and the 
complete response (CR) rate was 83% (95% CI, 79‑86; Figure 1)

•	 The 24‑month duration of response (DOR) rate was 55% and the 
24‑month duration of complete response (DOCR) rate was 58% 
(Figure 2)

•	 The 24‑month progression‑free survival (PFS) and overall survival (OS) 
rates among all patients were 51% and 62%, respectively (Figure 3)

•	 Grade ≥3 cytokine release syndrome (CRS) and immune effector 
cell‑associated neurotoxicity syndrome (ICANS) occurred in 11% and 
30% of patients, respectively; subsequent malignancies occurred in 
68 patients (14%), and the cumulative incidence of clinically significant 
infections at 1 year was 45% (data not shown)

•	 Prolonged cytopenias occurred in 25% of patients (14% with neutropenia 
and 19% with thrombocytopenia) by Day 30 (data not shown)

•	 The leading causes of death included progressive disease in 
105 patients (56%), bacterial infection in 16 patients (8%), and 
COVID‑19 in 16 patients (8%; data not shown)

•	 The 24‑month cumulative incidence of non‑relapse mortality among all 
patients was 11% (Figure S2)

Outcomes by Select Key Subgroups
•	 Patients with KPS scores of ≤80% had inferior DOR, PFS, and OS 

outcomes compared with those who had KPS scores of ≥90% (Figure 4, 
Figures S3‑S5)

	– KPS scores were not significantly associated with ORR or CR 
(Figure S6)

•	 No association was found for age with any effectiveness outcomes 
(Figure S6; DOR, PFS, and OS data not shown)

•	 Effectiveness outcomes were generally comparable among comorbidity 
subgroups (Figures S7‑S9)

•	 Multivariable analysis showed that patients with elevated lactate 
dehydrogenase prior to infusion had significantly worse effectiveness 
outcomes compared with those who did not (hazard ratio, HR, [95% CI]): 
PFS 1.67 [1.16‑2.40] and OS 1.92 [1.27‑2.90]; data not shown)

•	 Patients with KPS scores of ≤80% had higher odds of Grade ≥3 CRS, 
prolonged neutropenia, and prolonged thrombocytopenia events 
compared with those who had KPS scores ≥90% (Figure 5)

•	 Compared with patients aged <65, those aged ≥65 years had lower odds 
of any‑Grade CRS but higher odds of any‑Grade ICANS (Figure 5)

	– There was no association between age or KPS with Grade ≥3 ICANS 
(data not shown)

•	 Safety outcomes were generally comparable among comorbidity 
subgroups (Figure S10)
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Table 1.Baseline Patient and Disease Characteristics

Characteristic
All Patients

N=476

Median age at infusion (range), years
≥65 years, n (%)

67 (34‑85)
288 (61)

Male, n (%) 363 (76)

Non‑Hispanic White, n (%)a,b 378 (83)

Karnofsky performance status prior to infusion, n (%)
90‑100c

80d

≤70e

Not reported

182 (42)
158 (37)
89 (21)

47

Clinically significant comorbidities of interest, n (%)a,f

Arrhythmia or cardiac, any history
Hepatic, any history or at time of infusion
Pulmonary (moderate/severe) at time of infusion

356 (76)
106 (23)
48 (10)

105 (22)

TP53 or 17p deletion at diagnosis, n (%)a,g 51 (21)

Ki‑67 proliferation index ≥50% at diagnosis, n (%)a,h 117 (43)

Received bendamustine‑containing therapy prior to leukapheresis, n (%) 264 (55)

a Percentage calculated out of evaluable patients and not big N. b Race was not reported for 23 patients. c Capable of normal activity, minor to no signs of disease. 
d Normal activity with effort and some signs or symptoms of disease. e Capable of self‑care but unable to do active work or worse. f Does not include all clinically 
significant comorbidities in the study. g TP53/17p deletion was not reported for 232 patients. h Ki‑67 status was not reported for 205 patients.

Figure 1. Best Overall Response in All Patients
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a Twenty patients were excluded due to missing responses.

Figure 2. Duration of Response and Duration of 
Complete Response in Responders

No. at Risk
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24-Month DOR Rate,
% (95% CI; n=417)

24-Month DOCR Rate,
% (95% CI; n=378)

55 (49-60) 58 (52-63)

Figure 3. Progression‑Free Survival and Overall 
Survival in All Patients

No. at Risk
PFS
OS 476 434 410 380 357 314 296 272 214 120 112 101 65

476 399 345 321 281 237 219 209 163 86 78 72 48
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Patients
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24-Month OS Rate,
% (95% CI)

51 (46-56) 62 (58-67)

a Patients were censored at any subsequent anti‑cancer treatment, including HSCT, given for relapse or progression.

Figure 4. Select Univariate and Multivariable Analyses 
for Effectiveness Outcomes by KPS Score
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Figure 5. Select Univariate and Multivariable Analyses 
for Safety Outcomes by KPS Score and Age

0.1 0.3 1 2 4 7

Any-Grade
CRS

Age at infusion
<65 years 188 94 (89-97) 165 Reference
≥65 years 288 85 (81-89) 261 0.34 (0.16-0.73)

Any-Grade 
ICANS

Age at infusion
<65 years 188 56 (49-64) 165 Reference
≥65 years 288 65 (59-70) 261 1.67 (1.07-2.62)

Grade
≥3

CRS

KPS
90-100 182 6 (3-11) 181 Reference
80 157 13 (8-20) 155 2.91 (1.30-6.51)
≤70 89 16 (9-25) 89 2.98 (1.24-7.15)

KPS
90-100
80
≤70

KPS
90-100
80
≤70

Prolonged 
neutro-
penia

179
152
82

179
152
82

11 (7-17)
12 (7-18)

26 (17-36)

14 (9-20)
17 (11-24)
33 (23-44)

Reference
1.10 (0.55-2.21)
2.66 (1.31-5.42)

Reference
1.16 (0.61-2.19)
2.52 (1.28-4.95)

178
150
82

178
150
82

Prolonged
thrombocy-

topenia

OR (95% CI)
Outcome Variable

Univariate Analysis Multivariable Analysis 

n Rate, % (95% CI) n

Real‑World Effectiveness 
and Safety Outcomes by Age, 
Comorbidities, and Frailty Among 
Relapsed or Refractory Mantle Cell 
Lymphoma Patients Treated With 
Brexucabtagene Autoleucel
Amer Beitinjaneh, MD1; Supriya Gupta, MD2; Fateeha Furqan, MD3; John H. Baird, MD4; Wen‑Kai Weng, MD, PhD5; Caron Jacobson, MD6; 
Zhongyu Feng, MS7; Soyoung Kim, PhD7; Babatunde Adedokun, MBBS, PhD8; Jiali H. Yan, MS8; Qian Huang, MPH8; 
Zhen‑Huan Hu, MPH8; Timothy Best, PhD8; Ioana Kloos, MD, FRCPC8; Grace Lee, PharmD, MAS8; Mehdi Hamadani, MD7; 
Marcelo C. Pasquini, MD7; and Frederick L. Locke, MD9

1Division of Transplantation and Cellular Therapy, University of Miami Miller School of Medicine, Miami, FL, USA; 2Division of Hematology, Oncology and Transplantation, 
University of Minnesota, Minneapolis, MN, USA; 3University of Texas MD Anderson Cancer Center, Houston, TX, USA; 4City of Hope National Medical Center, Duarte, CA, US; 5Stanford University, 
Palo Alto, CA, USA; 6Dana‑Farber Cancer Institute, Boston, MA, USA; 7Center for International Blood and Marrow Transplant Registry (CIBMTR), Medical College of Wisconsin, Milwaukee, WI, USA; 
8Kite, a Gilead Company, Santa Monica, CA, USA; and 9Moffitt Cancer Center, Tampa, FL, USA

Objective
•	 To report long‑term real‑world effectiveness and safety outcomes of brexu‑cel in patients with R/R MCL 

stratified by age, performance status, and comorbidities

Conclusions
•	 In this long‑term real‑world study (median follow‑up of 25 months), brexu‑cel demonstrated a high ORR 

(91%) and 2‑year DOR rate (55%), with a safety profile similar to that observed in the ZUMA‑2 study in 
patients with R/R MCL

•	 Effectiveness and safety outcomes of brexu‑cel were generally consistent irrespective of age or 
comorbidities

•	 Favorable performance status (higher KPS) was associated with better effectiveness outcomes and 
reduced risks of safety events

•	 These results reinforce the relevance of performance status in prognostication and suggest that older 
age and organ dysfunction alone should not preclude the use of brexu‑cel for R/R MCL

Plain Language Summary
In this long‑term, real‑world study, brexu‑cel worked as well as and as safely as it did in 
clinical trials for people with relapsed or refractory mantle cell lymphoma

Brexu‑cel worked well for older people and those who had other medical conditions beyond 
their cancer; however people who had a lower Karnofsky performance status did not do 
as well as those with a higher performance status

Serious side effects, including death, were observed in this study

These results show that brexu‑cel is an effective treatment option for relapsed or refractory 
mantle cell lymphoma in routine clinical practice, even for people who are older or have 
other medical conditions; although serious side effects are possible
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