
BACKGROUND
•	 Brexucabtagene autoleucel (brexu‑cel) is an autologous anti‑CD19 chimeric antigen receptor (CAR) T‑cell therapy 

approved for patients with relapsed or refractory B‑cell acute lymphocytic leukemia (R‌/‌R B‑ALL) who are ≥18 years of age 
in the United States (US) and ≥26 years of age in the European Union (EU) based on the pivotal Phase 2 ZUMA‑3 study1,2

	– The primary analysis of ZUMA‑3 demonstrated a complete remission (CR)‌/‌CR with incomplete hematologic recovery (CRi) 
rate of 71% and CR rate of 56% (N=55) per independent radiologic review committee (IRRC) after 1 infusion of brexu‑cel3

•	 After 4 years in ZUMA‑3, the median overall survival (OS) was 25.6 months (95% CI, 16.2‑60.4; 47.0 months 
[95% CI, 23.2‑not evaluable {NE}] in responders) in pooled Phase 1 and 2 patients who received the pivotal dose of 
brexu‑cel (1×106 CAR T cells‌/‌kg; N=78); the 4‑year OS rate was 40% (95% CI, 28‑52), with survival benefits observed 
across key subgroups4

•	 Considering the ongoing need for therapies that can induce durable remissions and long‑term survival in R‌/‌R B‑ALL, 
and the curative potential of brexu‑cel in this setting, we continue to update long‑term outcomes in ZUMA‑3

OBJECTIVE
•	 To assess the updated survival, safety, and causes of mortality in ZUMA‑3, including outcomes in key subgroups, after 

5 years of median follow‑up

METHODS
Figure 1. ZUMA‑3 Study Design3
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a R‌/‌R disease was defined as primary refractory, first relapse within 12 months, R‌/‌R after ≥2 prior lines of systemic therapy or relapsed after alloSCT. b All patients received CSF prophylaxis 
consisting of an intrathecal regimen according to institutional or national guidelines. c Bridging chemotherapy was recommended for all patients, particularly those with >25% marrow blasts or 
>1000 blasts‌/‌µL of peripheral blood at screening, per physician’s discretion. d Fludarabine 25 mg‌/‌m2 IV on Days ‑4, ‑3, ‑2 and cyclophosphamide 900 mg‌/‌m2 IV on Day ‑2. e Disease assessment 
was performed per IRRC through the Month 24 visit or until disease progression. Disease assessment after the Month 24 visit for patients whose disease had not progressed was performed per 
standard of care via investigator assessment.
alloSCT, allogeneic stem cell transplantation; BM, bone marrow; brexu‑cel, brexucabtagene autoleucel; CAR, chimeric antigen receptor; CR, complete remission; CRi, complete remission with 
incomplete hematologic recovery; CSF, cerebrospinal fluid; DOR, duration of remission; IV, intravenously; OS, overall survival; RFS, relapse‑free survival; R‌/‌R B‑ALL, relapsed or refractory B‑cell 
acute lymphocytic leukemia.

•	 ZUMA‑3 is a multicenter, single‑arm, Phase 1 and 2 study evaluating safety and efficacy of brexu‑cel (NCT02614066); 
methods have been previously reported (Figure 1)3

•	 Updated endpoints were assessed in pooled Phase 1 and 2 patients treated at the pivotal dose of brexu‑cel (N=78), 
and for patients aged ≥26 years (n=63) based on the EU approval

•	 Response data reported here are per investigator assessment
•	 The Kaplan‑Meier method was used to analyze time‑to‑event outcomes; post hoc subgroup analyses were exploratory 

in nature and descriptive statistics are reported herein
•	 Consolidative subsequent allogeneic stem cell transplantation (alloSCT) was allowed per physician’s discretion

RESULTS
•	 As of July 23, 2024 (the OS data cutoff date), the median follow‑up time for all Phase 1 and 2 patients (N=78) 

was 65.7 months (range, 56.7‑94.3); for patients aged ≥26 years (n=63), median follow‑up was 65.6 months 
(range, 56.7‑94.3)

	– The data cutoff date for response assessment was November 7, 2023
•	 ZUMA‑3 demographic and baseline characteristics, including for key subgroups, were previously reported5,6

	– Briefly, baseline characteristics were generally similar to the overall population, with some notable differences in 
key subgroups

•	 Patients with ≥2 prior therapies (n=63) had a higher proportion of patients aged ≥65 years5

•	 Patients with prior blinatumomab (n=38) or prior inotuzumab (n=17) had a higher number of median prior 
therapies and higher percentage of baseline bone marrow blasts5

•	 Patients with prior alloSCT (n=29) had a higher median number of prior therapies5

	– Baseline characteristics were similar between responders (per central assessment) with (n=14) and without 
(n=43) subsequent alloSCT; differences included 57% vs 70% of patients with ECOG PS of 1, 14% vs 28% with 
Philadelphia chromosome–positive disease, 37% vs 60% median baseline bone marrow blasts, 2 vs 3 median prior 
lines of therapy, 7% vs 21% prior inotuzumab, and 7% vs 49% prior alloSCT, respectively6

Figure 2. Response Status by Investigator Assessment in ZUMA‑3 (n=58)
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Data cutoff date: November 7, 2023.
a Reason for starting new anticancer therapy: MRD+ (n=2) and relapse according to bone marrow biopsy by investigator (n=2). b Deaths were due to COVID‑19 (n=1), PD (n=1), AE of GVHD (n=1), 
and metastatic carcinoma of unknown primary origin that was unrelated to brexu‑cel (n=1).
AE, adverse event; alloSCT, allogeneic stem cell transplantation; brexu‑cel, brexucabtagene autoleucel; CR, complete remission; CRi, complete remission with incomplete hematologic recovery; 
GVHD, graft‑versus‑host disease; PD, progressive disease.

•	 As of the response data cutoff, among 58 patients with CR‌/‌CRi, per investigator review, 24 relapsed, 14 proceeded 
to subsequent alloSCT (6 in ongoing remission), 7 were in ongoing remission without subsequent therapy or alloSCT, 
4 started new anticancer therapy, 4 died, 3 withdrew consent, and 2 were lost to follow‑up (Figure 2)

•	 Among the 24 patients who relapsed prior to subsequent anticancer therapy or alloSCT, 15 received subsequent 
therapy (9 died and 6 were alive at last follow‑up, 2 of whom received alloSCT following subsequent therapy), 5 died 
without subsequent therapy or alloSCT, 2 received a second infusion of brexu‑cel (both with no response; 1 patient died 
and 1 was lost to follow‑up), and 2 patients were lost to follow‑up

Figure 3. Overall Survival Update in ZUMA‑3
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Median OS, months (95% CI)
All patients (N=78) 25.6 (16.2-60.4)
Patients with CR (n=49) NR (34.1-NE)
Patients with CRi (n=9) 12.2 (3.2-53.5)
Patients with CR + CRi (n=58) 53.5 (25.4-NE)

Median OS, months (95% CI)
All patients (n=63) 26.0 (15.9-NE)
Patients with CR (n=39) NR (26.0-NE)
Patients with CRi (n=8) 13.2 (3.2-53.5)
Patients with CR + CRi (n=47) 53.5 (25.4-NE)

b.

a. All patients (N=78)

Patients aged ≥26 years (n=63)

Data cutoff date: July 23, 2024. Response status was assessed by investigator review.
CR, complete remission; CRi, complete remission with incomplete hematologic recovery; NE, not estimable; NR, not reached.

•	 The median OS was 25.6 months (95% CI, 16.2‑60.4) for Phase 1 and 2 treated patients (N=78), which was unchanged since the 
4‑year analysis, and the 5‑year OS rate was 40% (95% CI, 28.4‑51.3; Figure 3a)4

•	 Per investigator review, responders (CR‌/‌CRi; n=58) reached a median OS of 53.5 months (95% CI, 25.4‑not estimable [NE]) and 
those with a CR (n=49) had not reached a median OS (95% CI, 34.1‑NE)

•	 For patients aged ≥26 years (n=63), the median OS remained the same since the 4‑year analysis at 26.0 months 
(95% CI, 15.9‑NE), with a 5‑year OS rate of 42% (95% CI, 28.6‑53.9; Figure 3b)4

	– Among responders aged ≥26 years (n=47), the median OS was 53.5 months (95% CI, 25.4‑NE)

Figure 4. Overall Survival Update in ZUMA‑3 by Subsequent AlloSCT
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Responders with subsequent alloSCT (n=10) 50.2 (7.6-NE)
Responders without subsequent alloSCT (n=37) 60.4 (22.4-NE)
All responders (n=47) 53.5 (25.4-NE)

b.

a. OS in all responders by subsequent alloSCT (n=58)

OS in responders aged ≥26 years by subsequent alloSCT (n=47)

Data cutoff date: July 23, 2024. Response status was assessed by investigator review.
AlloSCT, allogeneic stem cell transplantation; brexu‑cel, brexucabtagene autoleucel; NE, not estimable; OS, overall survival.

•	 Median OS was 50.2 months (95% CI, 10.2‑NE) in all responders (per investigator review, n=58) who received subsequent 
alloSCT (n=14) and 60.4 months (95% CI, 23.2‑NE) in responders who did not receive subsequent alloSCT (n=44; Figure 4a); 
the 5‑year OS rates were 42% (95% CI, 16.4‑65.4) and 52% (95% CI, 35.8‑66.5), respectively

•	 Among responders aged ≥26 years (n=47), the median OS was 50.2 months (95% CI, 7.6‑NE) with subsequent alloSCT 
(n=10) and 60.4 months (95% CI, 22.4‑NE) without subsequent alloSCT (n=37; Figure 4b); the 5‑year OS rates were 
40% (95% CI, 12.3‑67.0) and 54% (95% CI, 35.8‑68.6), respectively

Figure 5. Overall Survival Rates at 5 Years in ZUMA‑3 by Key Subgroups (N=78)
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a. Subgroup analysis in all patients (N=78)

Subgroup analysis in patients aged ≥26 years (n=63)

Data cutoff date: July 23, 2024. The dotted vertical line represents the point estimate of overall population.
alloSCT, allogeneic stem cell transplantation; LCI, lower confidence interval; OS, overall survival; UCI, upper confidence interval.

•	 In the subgroup analysis of all treated patients, the 5‑year OS rates were (Figure 5a):
	– 57% for patients with 1 prior therapy (n=15) and 36% for patients with ≥2 prior therapies (n=63)
	– 36% for patients with prior alloSCT (n=29) and 42% for patients without prior alloSCT (n=49)
	– 25% for patients with prior blinatumomab (n=38) and 54% for patients without (n=40) prior blinatumomab
	– 21% for patients with prior inotuzumab (n=17) and 45% for patients without prior inotuzumab (n=61)

•	 Among patients aged ≥26 years, the 5‑year OS rates were (Figure 5b):
	– 51% for patients with 1 prior therapy (n=11) and 40% for patients with ≥2 prior therapies (n=52)
	– 37% for patients with prior alloSCT (n=24) and 43% for patients without prior alloSCT (n=39)
	– 28% for patients with prior blinatumomab (n=30) and 54% for patients without (n=33) prior blinatumomab
	– 27% for patients with prior inotuzumab (n=14) and 45% without prior inotuzumab (n=49)

Figure 6. 5‑Year Cumulative Incidence of Cause‑Specific Mortality in All Patients 
and by Subsequent AlloSCT in Responders per Investigator Assessment
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a. All patients (N=78) b. Responders by subsequent alloSCT (n=58)a

a There was high censorship in patient subgroups due to high survival rate. Response status was assessed by investigator review.
alloSCT, allogeneic stem cell transplant; brexu‑cel, brexucabtagene autoleucel; CIF, cumulative incidence function; CR, complete remission; CRi, complete remission with incomplete hematological recovery; 
NE, not estimable; PD, progressive disease.

•	 As of the OS data cutoff, 44 of 78 patients (56%) had died, 20 patients (26%) were alive, and 14 patients were lost to follow‑up or 
withdrew consent

•	 The estimated 60‑month cumulative incidence of death due to progressive disease (PD) and other causes were 34% 
(95% CI, 23.5‑45.2) and 26% (95% CI, 16.0‑36.7), respectively, for all patients (N=78; Figure 6a)

	– Prior reasons for non‑PD–related mortality were reported in the 4‑year follow‑up analysis4

•	 Of the 14 responders who received subsequent alloSCT, 8 had died by OS data cutoff, 1 (7%) due to relapse and 7 (50%) due to 
non‑relapse–related reasons (Figure 6b)

	– The estimated 60‑month cumulative incidence of relapse‑related mortality and non‑relapse–related mortality in responders with 
subsequent alloSCT were 7% (0.4‑28.6) and 51% (21.4‑74.8), respectively

	– Whereas the estimated 60‑month cumulative incidence of relapse‑related mortality and non‑relapse–related mortality in 
responders without subsequent alloSCT were 34% (20.2‑49.1) and 13% (4.7‑26.2), respectively

	– Since the 4‑year analysis,1 new adverse event and death were reported, both in the same patient who had previously received 
post–brexu‑cel alloSCT, cervical cancer and death due to pulmonary failure (both deemed unrelated to brexu‑cel)

•	 No secondary T‑cell malignancies were reported in ZUMA‑3 at any time

CONCLUSIONS
•	 The 5‑year analysis of ZUMA‑3 represents the longest follow‑up of a 

CAR T‑cell therapy approved for adults with B‑ALL, to our knowledge

•	 Brexu‑cel continued to demonstrate long‑term benefits to patients, with a 
40% OS rate at 5 years

	– Responders had the greatest benefit with a median OS of >5 years 
for patients with CR‌/‌CRi per investigator review (n=58), and not 
reached for those with CR (n=47)

•	 Patients benefited from brexu‑cel regardless of age, prior therapy, or 
subsequent alloSCT status, though benefits were less apparent in 
patients with prior blinatumomab or prior inotuzumab

•	 Responders with subsequent alloSCT had numerically lower median 
OS and a numerically higher rate of non‑relapse–related mortality than 
responders without subsequent alloSCT

•	 Small sample sizes and‌/‌or unbalanced patient characteristics limit 
interpretation of post hoc subgroup and subsequent alloSCT analyses

•	 The long‑term safety was favorable, with no new safety signals observed

•	 Further studies are needed to fully understand how prior therapies and 
subsequent alloSCT may impact long‑term outcomes in patients with 
R‌/‌R B‑ALL treated with brexu‑cel

PLAIN LANGUAGE SUMMARY
•	 Brexucabtagene autoleucel (brexu‑cel) is a type of anticancer 

treatment that is made from a person’s own immune cells called 
chimeric antigen receptor T‑cell therapy

•	 Brexu‑cel is approved in the United States and Europe for commercial 
use to treat people with a blood cancer called relapsed or refractory 
(R/R) B‑cell acute lymphoblastic leukemia (B‑ALL)

•	 The ZUMA‑3 clinical trial followed people for over 5 years to see how 
safe and well brexu‑cel worked in people with R/R B‑ALL long term

•	 This study showed that after 5 years, 40% of people who were treated 
with brexu‑cel were still alive. Brexu‑cel did not work as well in people 
who had certain anticancer treatments before brexu‑cel

•	 More people in the trial died due to progressive disease than for 
reasons unrelated to cancer

•	 These results showed that brexu‑cel can provide long‑term benefit to 
people with R/R B‑ALL
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