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

(CAR) T‑cell therapy approved for patients aged ≥18 years with relapsed or refractory B‑cell acute
lymphocytic leukemia (R‌/‌R B‑ALL) in the United States (US) and for patients aged ≥26 years with
R‌/‌R B‑ALL in the European Union (EU) based on results from the pivotal Phase 2, open‑label,
multicenter ZUMA‑3 study1,2

– In ZUMA-3, the median time from leukapheresis to brexu-cel manufacturing release was 13 days in
the US and 14.5 days in the EU3

• With 41.6 months of median follow‑up, the median overall survival (OS) among pooled Phase 1 and 2
ZUMA‑3 patients treated at the pivotal dose of 1×106 CAR T cells‌/‌kg (N=78) was 25.6 months (N=78;
95% CI, 16.2‑47.0)4

• Additionally, survival benefit among ZUMA‑3 patients was observed regardless of age, prior
treatment, or subsequent allogeneic stem cell transplantation (alloSCT) status4

– Patients with more prior therapies and certain prior therapies, such as blinatumomab, appeared
to experience less benefit relative to the overall population, though unmatched baseline
characteristics and small patient numbers may have confounded these results

OBJECTIVE
• To report 4‑year survival, safety, and causes of mortality in ZUMA‑3 patients including in key subgroups

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 independent central assessment 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.

• A detailed study design for ZUMA‑3 was previously reported (Figure 1)3

• Efficacy and safety outcomes reported herein for ZUMA‑3 include all Phase 1 and 2 patients enrolled
at the pivotal dose of brexu‑cel (N=99), pooled Phase 1 and 2 patients treated at the pivotal dose of
brexu‑cel (N=78), and Phase 2 treated patients (N=55)

• ZUMA‑3 subgroup analyses are exploratory in nature with descriptive statistics reported herein
• Independent central assessment of response was not performed after 24‑month assessments; as

such, investigator‑assessed data are reported for the analysis of patients in ongoing remission
• Time‑to‑event outcomes, including OS, non‑progressive disease (PD)-related mortality, and

PD‑related mortality, were analyzed using the Kaplan‑Meier method
• OS was calculated from time of infusion to death by any cause
• Subsequent alloSCT was allowed at investigator’s discretion

RESULTS
• The median follow‑up time for Phase 1 and 2 treated patients (N=78), as of the data cutoff date of

July 23, 2023, was 53.6 months (range, 44.7‑82.3)
• Baseline characteristics for ZUMA‑3 patients and key subgroups were previously reported5

– Baseline characteristics were largely similar between key patient subgroups, except patients with
prior blinatumomab had a greater median number of prior therapies and higher baseline median
bone marrow blast percentages than patients without prior blinatumomab, and patients with
≥2 prior therapies had a greater proportion of patients aged ≥65 years and more patients with prior
blinatumomab treatment than patients with 1 prior therapy5

Figure 2. Response Status by Investigator Assessment in ZUMA‑3 (N=78)
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alloSCT, allogeneic stem cell transplantation; CR, complete remission; CRi, complete remission with incomplete hematologic recovery.

• As of data cutoff, 7 patients were in ongoing remission per investigator assessment, 24 relapsed,
14 proceeded to subsequent alloSCT, 4 died, 4 started new anticancer therapy, 3 withdrew consent,
and 2 were lost to follow‑up (Figure 2)

Figure 3. Overall Survival Update in ZUMA‑3
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alloSCT allogeneic stem cell transplantation; brexu‑cel brexucabtagene autoleucel; CR, complete remission; CRi, complete remission with incomplete hematologic recovery; NE, not estimable; NR, not reached.

• The median follow‑up time for OS, calculated using the reverse Kaplan‑Meier method, was 43.5 months (95% CI, 41.2‑46.3) for Phase 2 treated
patients (N=55), 46.3 months (95% CI, 42.4‑51.5) for Phase 1 and 2 treated patients (N=78), and 46.6 months (95% CI, 43.8‑48.4) for all enrolled
Phase 1 and 2 patients (N=99)

• Median OS among Phase 2 treated patients (N=55) was 26.0 months (95% CI, 16.2‑not estimable [NE]), and was similar among Phase 1 and 2 treated
patients (N=78; 25.6 months [95% CI, 16.2‑60.4]), as well as all enrolled Phase 1 and 2 patients (N=99; 23.1 months [95% CI, 14.4‑40.5]; Figure 3)

• ZUMA‑3 Phase 1 and 2 responders per independent assessment (CR‌/‌CRi; n=57) had a median OS of nearly 4 years (47.0 months [95% CI,
23.2‑NE]) and was not reached in Phase 2 responders per independent assessment (95% CI, 21.9‑NE; Figure 3)

Figure 4. Overall Survival Update in ZUMA‑3 by Key Subgroups (N=78)
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Brexu‑cel, brexucabtagene autoleucel; NE, not estimable; OS, overall survival.

• Median OS for both age groups, <26 and ≥26 years, was similar to the overall population, while patients with only 1 prior therapy or no prior
blinatumomab had numerically longer median OS than the overall population (Figure 4)

• In patients with ≥2 prior therapies (n=63), those with prior blinatumomab (n=37) had a median OS of 16.1 months (95% CI, 8.8‑26.0) and those
without prior blinatumomab (n=26) had a median OS of 47.0 months (95% CI, 18.6‑NE; data not shown)

Figure 5. Overall Survival in ZUMA‑3 Responders Per Independent Assessment by Subsequent 
AlloSCT Status
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alloSCT, allogeneic stem cell transplantation; brexu‑cel, brexucabtagene autoleucel; CR, complete remission; CRi, complete remission with incomplete hematologic recovery; NE, not estimable.

• Of the 57 responders per independent assessment, 14 patients proceeded to subsequent alloSCT while in CR‌/‌CRi
• Median OS was numerically longer among responders per independent assessment who did not proceed to subsequent alloSCT (n=43; 60.4 months

[95% CI, 23.2‑NE]) than those who did (n=14; 36.3 months [95% CI, 10.2‑NE]; Figure 5)

Figure 6. Overall Survival Rates at 48 Months in ZUMA‑3 by Key Subgroups (N=78)
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alloSCT, allogeneic stem cell transplantation; LCI, lower confidence interval; OS, overall survival; UCI, upper confidence interval.

• The 48‑month OS rate among all treated Phase 1 and 2 patients (N=78) was 40% (95% CI, 28‑52; Figure 6)
– Rates were similar among most subgroups, though they appeared numerically lower among patients with prior blinatumomab (n=38; 24% [95% CI,

11‑40]) or prior inotuzumab (n=17; 21% [95% CI, 5‑44]) and higher among patients without prior blinatumomab (n=40; 55% [95% CI, 35‑70] or
1 prior therapy (n=15; 57% [95% CI, 29‑78])

– Small numbers of patients in certain subgroups and unbalanced patient characteristics may have confounded these results

Figure 7. Cumulative Incidence of Cause‑Specific Mortality Among Phase 1 and 2 Treated Patients (N=78)
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Brexu‑cel, brexucabtagene autoleucel; PD, progressive disease.

• At data cutoff, 43 of 78 patients had died, 26 due to PD and 17 due to other causes (Figure 7)
• The 48‑month cumulative incidence rate of death due to PD was 34% (95% CI, 24‑45) and the 48‑month cumulative incidence rate of death due to

other causes was 25% (95% CI, 15‑37; Figure 7)

Table 1. Causes of Non‑PD Mortality

Causes of Non‑PD Mortalitya
Non‑PD 

mortality (n=17)
Time from infusion 

to death, days
Related to 
brexu‑cel

Grade 5 AE during protocol‑specific reporting period, n (%) 9 (12) – –
Brain herniation 8 Yes
Pneumonia 15 No
Septic shock 18 Yes
Pneumonia fungal 46 No
Sepsis 50 No
Sepsis 72 No
Herpes simplex viremiab 309 No
Respiratory failure 491 No
GVHD 773 No

Other reason for death or occurred outside AE reporting period,c n (%) 8 (10) – –
Hemorrhagic shock due to GI bleed DIC B‑ALLb,d 231 No
Multi‑organ failure due to infection and GVHD, occurring post‑alloSCTb 554 No
Cardiopulmonary arrest occurring post‑alloSCTb 667 No
Hypoxiab 778 No
COVID‑19 791 No
Intracranial hemorrhage 1183 No
Missing 1184 No
Pulmonary GVHDb 1429 No

a Reasons for death were provided by investigators. b Death occurred after patient received subsequent alloSCT. c Primary reason for death was not reported as an AE; however, some deaths occurred outside the AE reporting 
period. d Death was inaccurately described as B-ALL as patient was in CR at time of death.
AE, adverse event; alloSCT, allogeneic stem cell transplantation; B‑ALL, B‑cell acute lymphocytic leukemia; brexu‑cel, brexucabtagene autoleucel; CR, complete remission; DIC, disseminated intravascular coagulation; 
GI, gastrointestinal; GVHD, graft‑versus‑host disease; PD, progressive disease.

• Six of 17 deaths not due to PD (35%) occurred in patients who had received subsequent alloSCT (Table 1)

Table 2. Treatment‑Emergent Infections in ZUMA‑3 by Key Subgroups (N=78)
Age Category Prior Blinatumomab No. of Prior Therapies

<26 years
(n=15)

≥26 years
(n=63)

Yes
(n=38)

No
(n=40)

1
(n=15)

≥2
(n=63)

Any treatment‑emergent infection, n (%) 6 (40) 25 (40) 19 (50) 12 (30) 3 (20) 28 (44)
Worst infection experienced was Grade ≥3, n (%) 6 (40) 17 (27) 15 (39) 8 (20) 3 (20) 20 (32)

• No adverse events or deaths occurred since the prior analysis6

• Infections of any grade since study start appeared higher in patients with prior blinatumomab while appearing lower in patients with
1 prior therapy and patients without prior blinatumomab (Table 2)
– Grade ≥3 infections appeared higher in patients aged <26 years and in patients with prior blinatumomab

CONCLUSIONS

• After >4 years of follow‑up, patients in ZUMA‑3 continued to experience OS benefit regardless
of age, prior therapy, or subsequent alloSCT status

– Patients with prior blinatumomab had a numerically lower 48‑month OS rate
– Responders per independent assessment who did not proceed to subsequent alloSCT had a

numerically longer median OS than those who did (60.4 and 36.3 months, respectively)
– Small subgroups and unbalanced patient characteristics limit interpretation of these results

• The non‑PD mortality rate was 25% (n=17) after 4 years of median follow‑up with only 2 of the
17 non-PD-related deaths deemed related to brexu‑cel

• No new safety signals or deaths occurred among Phase 1 and 2 treated patients since the
3‑year analysis

• Grade ≥3 infections occurred at a numerically higher rate in younger patients, those with prior
blinatumomab, and those with ≥2 prior therapies

• Further studies are needed to fully assess the impact of age, prior therapies, and subsequent
alloSCT on outcomes after brexu‑cel
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