
Tecartus® (brexucabtagene autoleucel) 

Long-term follow-up of the ZUMA-3 Study 
Kite, a Gilead Company is providing this document to US Healthcare Professionals in 
response to your unsolicited request for medical information. Some of the information 
contained in this response may be outside of the US FDA-approved Prescribing Information. 
Kite does not intend to offer an opinion regarding the clinical relevance of these data nor the 
advisability of administering any drug in a manner inconsistent with its approved labeling.  
Please refer to the product labeling for complete product information.  

The full indication, important safety information, and boxed warnings for cytokine 
release syndrome, neurologic toxicities and secondary hematological malignancies 
are available at: 
https://www.gilead.com/-/media/files/pdfs/medicines/oncology/tecartus/tecartus-pi.pdf 

Summary 
Study Background1,2 

• ZUMA-3 was a Phase 1/2, single-arm, open-label, multicenter study evaluating the 
safety and efficacy of Tecartus in adults with relapsed/refractory (R/R) B-cell acute 
lymphoblastic leukemia (B-ALL). 

• The primary endpoint was the rate of overall complete remission (CR) or complete 
remission with incomplete hematological recovery (CRi) by central assessment. Duration 
of remission (DOR) and relapse-free survival (RFS), overall survival (OS), minimal 
residual disease (MRD) negativity rate, and allogeneic stem-cell transplant (allo-SCT) 
rate were assessed as secondary endpoints. 

• In the primary analysis of the Phase 2 pivotal study, with a median follow-up of 16.4 
months, the overall complete remission (CR+CRi) rate was 71% (95% CI, 57–82) and 
median OS was 18.2 months.  

Long-term Follow-up3-9 

• Follow-up analyses of the ZUMA-3 study were conducted at 2, 3, and 4 years. Efficacy 
outcomes, including the overall CR rate and median OS, were consistent with those from 
the primary analysis.  

• No new-onset cytokine release syndrome (CRS), neurological event, infections, or 
hypogammaglobulinemia of any grade have occurred since the Phase 2 primary 
analysis. There was 1 new Grade 5 adverse event (AE) and 9 deaths through the 4-year 
follow-up. 

Long-term Follow-up 

Study Background 1,2  

ZUMA-3 was a Phase 1/2, single-arm, open-label, multicenter study evaluating the safety 
and efficacy of Tecartus, an autologous anti-CD19 chimeric antigen receptor (CAR) T-cell 
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therapy, in adults with R/R B-ALL. Eligible patients were 18 years of age or older and had 
R/R B-ALL with morphologic disease in the bone marrow (greater than 5% blasts) at study 
entry. After leukapheresis and conditioning chemotherapy, patients received a single 
Tecartus infusion (1×10⁶ CAR T cells per kg bodyweight). This study enrolled 71 patients 
(intent-to-treat population, ITT) from 25 sites in the USA, Canada, and Europe. 
Manufacturing was successful for 65 patients and 55 of these patients (modified intent -to-
treat, mITT) were eventually treated.1,2 

For full safety and efficacy information on Tecartus, please refer to the full prescribing 
information and the ZUMA-3 study publication.1,2 

The primary endpoint was the rate of overall CR or CRi by central assessment. Duration of 
remission and relapse-free survival, OS, MRD negativity rate, and allo-SCT rate were 
assessed as secondary endpoints.2 

Efficacy 

Primary Analysis2 

In the primary analysis of the Phase 2 pivotal study with a median follow-up of 16.4 months, 
the overall complete remission (CR+CRi) rate was 71% (95% CI, 57–82) and median OS 
was 18.2 months.2 

2-Year Follow-up3,4,5,6 

At the 2-year analysis of the ZUMA-3 study (July 23, 2021 data cut-off), the median follow-
up time was 26.8 months (range, 20.7–32.6) for Phase 2 treated patients and 29.7 months 
(range, 20.7–58.3) for pooled Phase 1 and Phase 2 treated patients. Most patients were 
heavily pretreated, with a median number of 2 prior therapies and 47% having >3 prior 
therapies.5,6 

The CR/CRi rate in Phase 2 treated patients was consistent with the primary analysis at 
71% and a CR rate of 56%.5,6 At the 2-year analysis, the median DOR with and without 
censoring patients at subsequent allo-SCT were 20 months (95% CI, 9.6–NE, with 
censoring) and 20.8 months (95% CI, 14.6–NE, without censoring) in Phase 2 treated 
patients with CR (n=31).3,4 In patients with CR or CRi (n=39), the median DOR with and 
without censoring at subsequent allo-SCT was 14.6 months (95% CI, 9.4–NE) and 
18.6 months (95% CI, 9.6–NE), respectively.5,6 

The median OS was 25.4 months (95% CI, 16.2–NE) for all treated patients in both the 
Phase 2 (N=55) and the pooled Phase 1 and 2 (N=78) cohorts and was not yet reached in 
Phase 2 patients with CR. In patients with CR or CRi, the median OS was 26 months 
(95% CI, 21.9–NE) for Phase 2 treated patients (n=39) and 47 months (95% CI, 23.2–NE) 
for pooled Phase 1 and 2 treated patients (n=57).5,6 

3-Year Follow-up7 

At the 3-year analysis of the ZUMA-3 study (July 23, 2022 data cut-off), the median follow-
up time was 38.8 months (range, 32.7–44.6) for Phase 2 treated patients (n=55) and 
41.6 months (range, 32.7–70.3) for pooled Phase 1 and Phase 2 treated patients (n=78). 
Most patients were heavily pretreated, with a median number of 2 prior therapies and 47% 
had received ≥3 prior therapies.7 

In Phase 2 treated patients, the CR/CRi rate was consistent with the primary and 2-year 
analyses at 71% and a CR rate of 56%. The rate for subsequent allo-SCT also remained the 
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same at 20%. The median DOR was 14.6 months (95% CI, 9.4–24.1) in patients with CR or 
CRi (n=39) (Figure 1). The median OS was 26 months (95% CI, 16.2–NE) in all treated 
Phase 2 patients and 38.9 months (95% CI, 21.9–NE) in Phase 2 patients with CR or CRi 
(n=39). At Month 36, the OS rate was 47.1% (95% CI, 32.7%–60.2%) in the Phase 2 treated 
patients.7 

In pooled Phase 1 and 2 treated patients, the CR/CRi rate, CR rate, and rate for subsequent 
allo-SCT were 73%, 60%, and 19%, respectively. The median DOR was 14.6 months (95% 
CI, 9.4–23.6) in patients with CR or CRi (n=58). The median OS was 25.6 months (95% CI, 
16.2–47) in all treated pooled Phase 1 and 2 patients and 47 months (95% CI, 23.2–NE) in 
pooled Phase 1 and 2 treated patients with CR or CRi (n=57).7 

Figure 1. Kaplan-Meier DOR Curves for Phase 2/Pooled Phase 1 and 2 Treated 
Patients7 

 

Abbreviations: CR=complete remission; CRi=complete remission with incomplete hematological recovery; 
DOR=duration of remission; NE=not estimable.  

4-Year Follow-up9 

At the 4-year analysis of the ZUMA-3 study (July 23, 2023 data cut-off), the median follow-
up time was 53.6 months (range, 44.7–82.3) for pooled Phase 1 and Phase 2 treated 
patients (n=78).9 

Median OS was 26 months (95% CI, 16.2–NE) in Phase 2 treated patients (n=55) and 25.6 
months (95% CI, 16.2–60.4) in Phase 1 and 2 treated patients (n=78) (Figure 2). In 
responders (patients with CR or CRi), median OS was not reached (95% CI, 21.9–NE) in the 
Phase 2 treated population (n=39) and 47 months (95% CI, 23.2–NE) in the pooled Phase 1 
and 2 treated population (n=57). OS rates at 48 months were generally similar across 
subgroups by age, prior treatment with blinatumomab or inotuzumab, and subsequent 
allo-SCT status.9 
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Figure 2. Overall Survival in Phase 2/Pooled Phase 1 and Phase 2 Patients9 

 

Abbreviations: CR=complete remission; CRi=complete remission with incomplete hematological recovery ; NE=not estimable. 

 

A summary of efficacy findings across the primary, 2-, 3-, and 4-year analyses is provided in 
Table 1.2,3,5,7,9 

Table 1. Efficacy Outcomes in Phase 2/Pooled Phase 1 and 2 Treated Patients 
Through to 4-Year Follow-up2,3,5,7,9 

 N Median follow 

up, mo 

Overall CR 

rate, n (%)a 

CR, n (%)a CRi, n (%) Median DOR, 

mo (95% CI)b,c 

Median OS, mo 

(95% CI) 

Phase 2 treated patients 

Primary analysis  

 55 16.4 39 (71) 31 (56) 8 (15) 12.8 (8.7–NE) 18.2 (15.9–NE) 

2-year follow-up 

 55 26.8 39 (70.9) 31 (56.4) 8 (14.5) 14.6 (9.4–NE) 25.4 (16.2–NE) 

3-year follow-up 

 55 38.8 39 (71) 31 (56) 8 (15) 14.6 (9.4–24.1) 26 (16.2–NE) 

4-year follow-up 

 55 43.5 N/A N/A N/A N/A 26 (16.2–NE) 

Phase 1 and 2 treated patients 

2-year follow-up 

 78 29.7 57 (73.1) 47 (60.3) 10 (12.8) 18.6 (9.6–NE) 25.4 (16.2–NE) 

3-year follow-up 

 78 41.6 57 (73) 47 (60) 10 (13) 14.6 (9.4–23.6) 25.6 (16.2–47) 

4-year follow-up 
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 N Median follow 

up, mo 

Overall CR 

rate, n (%)a 

CR, n (%)a CRi, n (%) Median DOR, 

mo (95% CI)b,c 

Median OS, mo 

(95% CI) 

 78 46.3 N/A N/A N/A N/A 25.6 (16.2–60.4) 

Abbreviations: CR=complete remission; CRi=complete remission with incomplete hematological recovery; DOR=duration of 
remission; N/A=not available; OS=overall survival. 
aAssessed by independent central review. Overall CR rate includes CR+CRi. bIn patients with CR or CRi. cPatients censored 
at subsequent allo-SCT. 

Safety 

Long-Term Follow-up 5,7,9 

No new-onset CRS, neurological event, infections, or hypogammaglobulinemia of any grade 
have occurred since the Phase 2 primary analysis.5,7,9 

One new Grade 5 adverse event occurred between the primary analysis and the 2-year data 
cutoff: graft-versus-host disease (Day 773) and was deemed not related to study treatment.  
Four additional patients died in the time between the primary analysis and the 2-year data 
cutoff; 1 death was attributed to progressive disease (Day 564) and 3 due to other causes (1 
due to COVID-19 [Day 791] and 2 following allo-SCT [Day 554 and Day 667]).5 

Between the 2-year and 3-year data cutoff, five additional patients died, including 2 due to 
progressive disease (Day 1036 and 1837), 1 due to hypoxia (Day 778), 1 due to intracranial 
hemorrhage (Day 1183), and 1 due to an unknown cause (Day 1184). The incidence of 
Grade ≥3 treatment-related AEs remained unchanged, and there were no new Grade 5 
AEs.7 

No new safety signals or deaths occurred between the 3-year and 4-year data cutoff. 
Treatment-emergent infection AEs in pooled Phase 1 and 2 treated patients by age, prior 
blinatumomab, and number of prior lines of therapy are summarized in Table 2. The rate of 
Grade ≥3 infections were numerically higher in younger patients, those who had received 
prior treatment with blinatumomab, and those who had received ≥2 lines of prior therapies.9 

Table 2. Treatment-Emergent Infections by Key Subgroups in Pooled Phase 1 and 2 
Treated Patients9

 

 
Age, Years Prior Blinatumomab Prior Lines of Therapy 

<26 (n=15) ≥26 (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) 

Subgroup Analyses 

2-Year Follow-up4,5,6 

The following subgroup analyses were conducted at the 2-year follow-up:4,5,6 

- Age (18–25, 18–39, 40–59, ≥60 years)  
- Baseline bone marrow blasts (0%–5%, >5%–25%, >25%–50%, >50%–75%, >75%–

100%)  
- Prior number of therapy lines  
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- Prior blinatumomab 
- Prior inotuzumab 
- Prior allo-SCT  
- Subsequent allo-SCT 

Median OS was not reached in patients aged 18-25 or ≥60 years, or in patients with ≤5%, 
>25% to 50%, or >50% to 75% baseline bone marrow blasts. The estimated 24-month OS 
rates were similar among prespecified subgroups, though they varied among screening and 
baseline bone marrow blast percentage subgroups. Patients with >75% blasts had the 
lowest 24-month OS rate.5 

Efficacy outcomes in each subgroup (age and bone marrow blasts) were largely consistent 
with the overall-treated population, though lesser benefits were observed for patients with 
>75% baseline bone marrow blasts (Table 3).5 

Table 3. Efficacy Outcomes in Pooled Phase 1 and 2 Treated Patients by Age and 
Baseline Bone Marrow Blasts Percentage5 

 N Overall CR 

rate, n (%)a 

CR, n (%)a CRi, n (%)a Median DOR, 

mo (95% CI)b 

Median RFS, 

mo (95% CI)b 

Median OS, 

mo (95% CI) 

Phase 1 and 2c 

 78 57 (73.1) 47 (60.3) 10 (12.8) 18.6 (9.6–NE) 11.7 (6.1–20.5) 25.4 (16.2–NE) 

Age, years 

18–25 15 11 (73.3) 9 (60) 2 (13.3) 14.6 (0.7–NE) 15.5 (0–NE) 23.2 (9–NE) 

18–39 36 25 (69.4) 21 (58.3) 4 (11.1) 18.6 (12.8–NE) 14.2 (2.3–NE) 23.2 (14.2–NE) 

40–59 27 19 (70.4) 16 (59.3) 3 (11.1) 20 (4.7–NE) 7.7 (0–22.1) 26 (8.3–NE) 

Baseline BM blasts, % 

> 60 15 13 (86.7) 10 (66.7) 3 (20) NR (1.8–NE) 14.4 (2.8–NE) 47 (12.2–NE) 

≤5 8 6 (75) 6 (75) 0 4.9 (1.3–NE) 5.6 (0–NE) 26 (2.2–NE) 

>5–25 14 12 (85.7) 10 (71.4) 2 (14.3) 23.6 (1.8–NE) 25.4 (2.8–NE) 25.4 (21.9–NE) 

>25–50 12 10 (83.3) 9 (75) 1 (8.3) 18.6 (9.4–NE) 20.5 (0–NE) NR (1.7–NE) 

>50–75 14 12 (85.7) 8 (57.1) 4 (28.6) 20 (5.2–NE) 22.1 (1.8–NE) NR (3.2–NE) 

>75–100 30 17 (56.7) 14 (46.7) 3 (10) 10.3 (1.3–NE) 2.7 (0–11.7) 16.1 (9.5–NE) 

Abbreviations: BM=bone marrow; CR=complete remission; CRi=complete remission with incomplete hematological recovery; 
DOR=duration of remission; NE=not estimable; RFS=relapse-free survival; OS=overall survival. 
aAssessed by independent central review. Overall CR rate includes CR+CRi. bPatients censored at subsequent allo-SCT.    
CPooled analysis of Phase 1 and 2 patients who received the pivotal dose of Tecartus. 
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Table 4. Efficacy Outcomes in Pooled Phase 1 and 2 Treated Patients by Prior 
Therapies6 

 N Overall CR rate, n 

(%)a 

Median DOR, mo 

(95% CI)b 

Median RFS, mo 

(95% CI)b 

Median OS, mo 

(95% CI)b 

Pooled Phase 1 and 2 78 57 (73) 18.6 (9.6–NE) 11.7 (6.1–20.5) 25.4 (16.2–NE) 

Lines of Prior Therapy      

1 15 13 (87) 4.9 (1.8–NE) 6.1 (2.8–NE) NR (7.6–NE) 

≥2 63 44 (70) 20 (10.3–NE) 11.7 (2.7–20.5) 25.4 (15.9–NE) 

Prior blinatumomab      

Yes 38 24 (63) 14.6 (9.6–NE) 7.3 (0–15.5) 15.9 (8.3–25.4) 

No 40 33 (83) 18.6 (5.2–NE) 11.7 (6.1–NE) 47 (18.6–NE) 

Prior inotuzumab      

Yes 17 10 (59) 10.3 (1–NE) 2.2 (0–12.3) 8.8 (2.2–NE) 

No 61 47 (77) 18.6 (9.4–NE) 14.2 (6.1–25.4) 47 (18.6–NE) 

Prior allo-SCT      

Yes 29 22 (76) 14.6 (8.7–23.6) 12.3 (2.7–20.5) 25.4 (14.2–NE) 

No 49 35 (71) NR (5.2–NE) 10.3 (2.7–NE) 47 (10.9–NE) 

Abbreviations: CR=complete remission; DOR=duration of remission; NE=not estimable; RFS=relapse -free survival; 
OS=overall survival. 
aAssessed by independent central review. Overall CR rate includes CR+CRi.  b Patients censored at subsequent allo-SCT. 

3-Year Follow-up8 

Efficacy outcomes by age and prior blinatumomab exposure from the 3-year follow-up 
analysis are summarized in Table 5. Overall, rates for CR/CRi were high across the 
subgroups.8 

Table 5. Efficacy Outcomes in Pooled Phase 1 and 2 Treated Patients by Age and 
Prior Blinatumomab Exposure8 

 N 
Overall CR/CRi 

rate, n (%) 
CR, n (%) 

Median DOR, mo 

(95% CI)b,c 

Median RFS, mo 

(95% CI)b 

Pooled Phase 1 and 2a,d 78 57 (73) 47 (60) 18.6 (9.6–24.1) 11.7 (6.1–20.5) 

Age      

<26 years 15 11 (73) 9 (60) 14.6 (0.7–NE) 15.5 (0–NE) 

≥26 years 63 46 (73) 38 (60) 20 (9.4–24.1) 11.6 (5.6–22.1) 

Prior blinatumomab      

Yes 38 24 (63) 18 (47) 14.6 (9.6–24.1) 7.3 (0–15.5) 

No 40 33 (83) 29 (73) 18.6 (5.2–NE) 11.7 (6.1–NE) 
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Abbreviations: CR=complete remission; CRi=complete remission with incomplete hematological recovery; DOR=duration of 
remission; NE=not estimable; RFS=relapse-free survival. 
aAssessed by independent central review. bPatients censored at subsequent allo-SCT. cIndependent review was not 
performed after 24 months of the last dosed patient. dPooled analysis of Phase 1 and 2 patients who received the pivotal 
dose of brexu‑cel. 

4-Year Follow-up9 

Overall survival outcomes by key subgroups (age, prior therapy, or subsequent alloSCT 
status) from the 4-year follow-up analysis are summarized in Figure 3, Figure 4, and Figure 
5, respectively. In general, OS rates were consistent across the subgroups.9 

 

Figure 3. Overall Survival in Pooled Phase 1 and 2 Treated Patients (N=78) by Key 
Subgroups9 

 

 

 

Abbreviations: NE=not estimable; OS=overall survival. 
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Figure 4. Overall Survival in Pooled Phase 1 and 2 Responders (n=57) Per 
Independent Assessment by Subsequent AlloSCT Status9 

 

Abbreviations: alloSCT=allogeneic stem cell transplantation; CR=complete remission; CRi=complete remission with 
incomplete hematologic recovery; NE=not estimable. 

Figure 5. Overall Survival Rates at 48 Months in Pooled Phase 1 and 2 Treated 
Patients (N=78) by Key Subgroups9 

 

Abbreviations: alloSCT=allogeneic stem cell transplantation; BM=bone marrow; LCI=lower confidence interval; OS=overall 
survival; UCI=upper confidence interval. aNumber of patients at risk at Month 48. 
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CAR T-Cell Levels 

2-Year Follow-up5 

As previously reported, median time to peak CAR T-cell levels in blood after Tecartus 
infusion in Phase 2 was 15 days (Figure 6). CAR T-cell levels were undetectable in 79% of 
evaluable patients (22/28) by Month 6 and in all evaluable patients (n=10), including 
ongoing responders, by Month 24.5 

Figure 6. Median CAR T-Cell Levels Over Time in Phase 2 Treated Patients5 

 

Abbreviation: Q=quartile. 
aDetected by polymerase chain reaction. 

3-Year Follow-up7 

At the data cutoff in pooled Phase 1 and 2 treated patients, median (range) peak CAR T-cell 
levels were 63 (21.9–84) cells/µL in patients with ongoing CR/CRi response, 23.3 (2.2–
322.2) cells/µL in patients who had relapsed, and 2.5 (0–183.5) cells/µL in patients who 
were non-responders. Median (range) AUC0-28 of CAR T-cell levels were 698.1 (185.8–
1122.6) cells/µL x days in patients with ongoing CR/CRi response, 263.1 (15.3–2624.5) 
cells/µL x days in patients who had relapsed, and 32.1 (0–642.3) cells/µL x days in patients 
who were non-responders.7 
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Follow Up 
For any additional questions, please contact Kite Medical Information at: 

☎1‑844‑454‑KITE (1‑844‑454‑5483) or  medinfo@kitepharma.com 

Adverse Event Reporting 
Please report all adverse events to: 

Kite ☎ 1-844-454-KITE (1-844-454-5483) 

FDA MedWatch Program by ☎ 1-800-FDA-1088 or  MedWatch, FDA, 5600 Fishers Ln, 
Rockville, MD 20852 or  www.accessdata.fda.gov/scripts/medwatch 

Data Privacy  
The Medical Information service at Kite, a Gilead Company, may collect, store, and use your 
personal information to provide a response to your medical request. We may share your 
information with other Kite or Gilead colleagues to ensure that your request is addressed 
appropriately. If you report an adverse event or concern about the quality of a Kite or Gilead 
product, we will need to use the information you have given us in order to meet our 
regulatory requirements in relation to the safety of our medicines. 

It may be necessary for us to share your information with Kite’s affiliates, business partners, 
service providers and regulatory authorities located in countries besides your own. Kite has 
implemented measures to protect the personal information you provide. Please see the Kite 
Privacy Statement (https://www.kitepharma.com/privacy-policy/) for more information about 
how Kite handles your personal information and your rights. If you have any further 
questions about the use of your personal information, please contact 
privacy@kitepharma.com. 

TECARTUS, KITE and the KITE logo are trademarks of Kite Pharma, Inc. GILEAD and the 
GILEAD logo are trademarks of Gilead Sciences, Inc. 
© Kite Pharma, Inc. All rights reserved. 
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