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Background

• Approximately 40%–50% of adults with B-ALL experience relapse after initial treatment, with an 
overall poor prognosis1,2

- The 1-year OS rate for patients with R/R B-ALL is 26% after first salvage and decreases with subsequent 
lines of therapy2

- Although the novel agents blinatumomab and inotuzumab ozogamicin lead to CR/CRi rates of 35.1% and 
80.7%, respectively, OS remains <8 months and is largely contingent on alloSCT2-7

• KTE-X19 is an autologous anti-CD19 CAR T-cell therapy approved for the treatment of R/R MCL8,9

• ZUMA-3 is a Phase 1/2, international, multicenter study evaluating KTE-X19 in adults with R/R 
B-ALL

- In Phase 1, KTE-X19 demonstrated a manageable safety profile with an overall CR/CRi rate of 83%, and the 
recommended Phase 2 dose was established as 1×106 CAR T cells/kg10

• Here, we report the Phase 2 results from ZUMA-3, the pivotal study of KTE-X19 in the 
largest adult-only R/R B-ALL population to date

1. Paul S, et al. Mayo Clin Proc. 2016. 2. Gökbuget N, et al. Haematologica. 2016. 3. Topp MS, et al. Lancet Oncol. 2015. 4. Kantarjian H, et al. N Engl J Med. 2017. 5. Kantarjian HM, et al. 
New Engl J Med. 2016. 6. Kantarjian HM, et al. Cancer. 2019. 7. DeAngelo DJ, et al. Blood Adv. 2017. 8. TECARTUS® (brexucabtagene autoleucel) Prescribing information. Kite Pharma, Inc; 
2021. 9. TECARTUS® (autologous anti-CD19-transduced CD3+ cells) Summary of product characteristics. Kite Pharma EU B.V.; 2021. 10. Shah BD, et al. Blood. 2021.
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ZUMA-3: Phase 2 Study Design

a R/R disease was defined as primary refractory, first relapse with remission ≤12 months, R/R after ≥2 prior lines of systemic therapy, or relapsed after alloSCT.
alloSCT, allogeneic stem-cell transplant; B-ALL, B-precursor acute lymphoblastic leukemia; BM, bone marrow; CAR, chimeric antigen receptor; CR, complete remission; CRi, complete 
remission with incomplete hematologic recovery; DOR, duration of remission; MRD, minimal residual disease; OS, overall survival; RFS, relapse-free survival; R/R, relapsed/refractory.

Primary Endpoint
• CR/CRi rate by central assessment

Key Secondary Endpoints
• MRD-negativity rate (10−4 sensitivity)
• DOR
• RFS
• OS
• Safety
• CAR T-cell levels in blood and 

cytokine levels in serum

Phase 2

Key Eligibility Criteria
• ≥18 years of age with R/R B-ALLa and BM blasts >5%
• Patients could have received prior blinatumomab

Conditioning Chemotherapy

• Fludarabine 25 mg/m2 IV on Days −4, −3, −2
and cyclophosphamide 900 mg/m2 IV on Day −2

KTE-X19

• 1×106 anti-CD19 CAR T cells/kg on Day 0

R/R 
B-ALL

Enrolled N=71 
Adult Patients  
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Efficacy and safety 
analyses are reported 
for all patients who 
received KTE-X19 
(n=55)

4

ZUMA-3: Phase 2 Disposition

a n=1 each: sepsis, ALL, fungal pneumonia and sepsis (both in the same patient), DVT, encephalopathy and cardiac arrest (both in the same patient), myositis, and hemiparesis due to air 
embolism. b Bacteremia. c Of the 14 patients who did not receive conditioning chemotherapy, products were not successfully manufactured for 6 patients: AE (n=1; fungal pneumonia 
and sepsis [both in same patient]), product not available (n=1), partial consent withdrawn (n=1), eligibility not met (n=1), and other (n=2). 

• As of September 9, 2020, the median follow-up for all treated patients was 16.4 months (range, 10.3–22.1)

• KTE-X19 was successfully manufactured for 65 of 71 enrolled patients (92%)c

• The median time from leukapheresis to KTE-X19 manufacturing release was 13 days for 
US patients and 14.5 days for European patients

Received Conditioning 
Chemotherapy

(n=57)

Enrolled/
Leukapheresed

(N=71)

Received KTE-X19
(n=55)

Patients not treated (n=14):
• AE (n=7)a

• Eligibility not met (n=3)
• Product not available (n=1)
• Partial consent withdrawn (n=1)
• Other (n=2)

Patients not treated after conditioning 
chemotherapy (n=2):
• AE (n=1)b

• Eligibility not met (n=1)
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ZUMA-3: Baseline Characteristics

a At screening, 47 patients had CNS-1 disease and 5 patients had CNS-2 disease. b Includes 1 patient who underwent autologous SCT. c n=46 patients with available data. 
alloSCT, allogeneic stem-cell transplant; BM, bone marrow; CNS, central nervous system; ECOG PS, Eastern Cooperative Oncology Group performance status; SCT, stem cell transplant.

Characteristics N=55
Age, median (range), years 40 (19–84) 
Male, n (%) 33 (60) 
ECOG PS of 1, n (%) 39 (71) 
Philadelphia chromosome-positive, n (%) 15 (27) 
CNS-1 disease at baseline, n (%)a 55 (100)
Number of prior therapies, median (range) 2 (1–8) 

≥3 prior lines of therapy, n (%) 26 (47) 
Prior blinatumomab, n (%) 25 (45) 
Prior inotuzumab ozogamicin, n (%) 12 (22) 
Prior alloSCT, n (%) 23 (42) 
Relapsed/refractory subgroup, n (%)

Primary refractory 18 (33) 
Relapsed/refractory to ≥2 prior systemic therapy lines 43 (78) 
First relapse with remission ≤12 months 16 (29) 
Relapsed/refractory post-SCTb 24 (44)

BM blasts at screening, median (range), % 65.0 (5–100) 
BM blasts at preconditioning after bridging chemotherapy, median (range), %c 59.0 (0–98) Placeholder for 

video recording
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ZUMA-3: A CR/CRi Rate of 70.9% and CR Rate of 56.4% by 
Central Assessment Was Observed, Meeting Primary Endpoint

• The median time to initial 
CR/CRi was 1.1 months 
(range, 0.85–2.99)

• The MRD-negativity rate was 
97% in responders, with samples 
unavailable for 1 patient

• Ten patients (18%), including 9 
with CR/CRi and 1 with BFBM, 
received alloSCT at a median 
98 days (range, 60–207) post–
KTE-X19 infusion 

a 95% CI, 57–82 (P<.0001). The CR/CRi rate in all enrolled patients (n=71) was 54.9% by central assessment. b ≤5% blasts by morphology in BM and any absolute neutrophil count and 
platelet values not meeting criteria for CR, CRi, or complete remission with partial hematologic recovery. c The 3 patients who were unknown/not evaluable died prior to the first 
disease response assessment.
alloSCT, allogeneic stem-cell transplant; BFBM, blast-free hypoplastic or aplastic bone marrow; CR, complete remission; CRi, complete remission with incomplete hematologic recovery; 
MRD, minimal residual disease.
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ZUMA-3: CR/CRi Rate by Central Assessment Was Generally 
Consistent Across Subgroups

a Includes 1 patient who underwent autologous SCT.
alloSCT, allogeneic stem-cell transplant; CR, complete remission; CNS, central nervous system; CRi, complete remission with incomplete hematologic recovery; SCT, stem-cell transplant.
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ZUMA-3: Median DOR Was 12.8 Months With and Without 
Censoring Patients at Subsequent AlloSCT

• As of the data cutoff, 12 of 39 patients who achieved CR/CRi (31%) were in ongoing remission 
without subsequent alloSCTa

a Nine of the 39 patients with CR/CRi (23%) proceeded to subsequent alloSCT and 5 (13%) to other anticancer therapies, 12 (31%) relapsed, and 1 (3%) died. Patients undergoing 
new anticancer therapies (including alloSCT) were censored.
alloSCT, allogeneic stem-cell transplant; CR, complete remission; CRi, complete remission with incomplete hematologic recovery; DOR, duration of remission; NE, not estimable; 
NR, not reached.

8

DOR With Censoring at Subsequent AlloSCT DOR Without Censoring at Subsequent AlloSCT
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ZUMA-3: Median OS Was 18.2 Months and Median RFS Was 
11.6 Months

a Patients who underwent subsequent SCT post–KTE-X19 were censored at the last evaluable disease assessment prior to SCT. RFS was defined as the time from KTE-X19 infusion to the 
date of disease relapse or death from any cause. Patients who did not achieve CR/CRi as of the data cutoff date were evaluated as having an RFS event at Day 0. 
CR, complete remission; CRi, complete remission with incomplete hematologic recovery; NE, not estimable; NR, not reached; OS, overall survival; RFS, relapse-free survival; 
SCT, stem cell transplant.

9

Overall Survival Relapse-Free Survivala

• Among patients with CR/CRi, median OS was not reached and median RFSa was 14.2 months
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ZUMA-3: Adverse Events

a AEs shown are those that occurred in >25% of patients. b Four patients had ALL reported as a Grade 5 AE. 
AE, adverse event; ALL, acute lymphocytic leukemia. 

10

• Most common Grade ≥3 AEs 
were anemia (49%) and 
pyrexia (36%)

• There were 10 Grade 5 AEs: 
4 events were ALL, 2 events 
were related to KTE-X19 
(brain herniation, septic 
shock), 3 events occurred 
after initiation of another 
anticancer therapy (fungal 
pneumonia, sepsis, 
respiratory failure), and 
1 event of pneumonia was 
not related to 
KTE-X19

AE, n (%)a

N=55

Any Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Any AE 55 (100) 0 3 (5) 8 (15) 34 (62) 10 (18)b

Pyrexia 52 (95) 8 (15) 24 (44) 17 (31) 3 (5) 0

Hypotension 37 (67) 2 (4) 19 (35) 13 (24) 3 (5) 0

Anemia 29 (53) 0 2 (4) 25 (45) 2 (4) 0

Nausea 21 (38) 12 (22) 9 (16) 0 0 0

Sinus tachycardia 21 (38) 9 (16) 9 (16) 3 (5) 0 0

Headache 20 (36) 12 (22) 8 (15) 0 0 0

Chills 18 (33) 13 (24) 5 (9) 0 0 0

Platelet count decreased 18 (33) 1 (2) 0 3 (5) 14 (25) 0
Hypoxia 16 (29) 1 (2) 4 (7) 7 (13) 4 (7) 0

Fatigue 15 (27) 12 (22) 3 (5) 0 0 0

Hypokalemia 15 (27) 5 (9) 6 (11) 3 (5) 1 (2) 0

Hypophosphatemia 15 (27) 2 (4) 2 (4) 11 (20) 0 0

Neutrophil count decreased 15 (27) 0 0 1 (2) 14 (25) 0

Tremor 15 (27) 14 (25) 0 1 (2) 0 0
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ZUMA-3: CRS and Neurologic Events

• No Grade 5 CRS occurred

• One patient had Grade 5 brain 
herniation related to KTE-X19

• Tocilizumab, steroids, and 
vasopressors were given to 80%, 
75%, and 40% of patients, 
respectively

a CRS was graded per Lee DW, et al. Blood. 2014;124:188–195. b Individual symptoms of CRS and neurologic events were graded per National Cancer Institute’s Common Terminology 
Criteria for Adverse Events version 4.03. c Percentages for individual CRS symptoms were calculated out of the 49 patients who experienced CRS. 
CRS, cytokine release syndrome.
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Parameter N=55

CRS
Any grade CRS, n (%)a,b 49 (89)

Grade ≥3 13 (24)

Most common any grade symptoms, n (%)c

Pyrexia 46 (94)

Hypotension 33 (67)

Median time to onset (range), days 5

Median duration of events, days 7.5

Neurologic Events
Any grade neurologic event, n (%)b 33 (60)

Grade ≥3 14 (25)

Most common any grade symptoms, n (%)

Tremor 15 (27)

Confusional state 14 (25)

Median time to onset (range), days 9

Median duration of events, days 7
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ZUMA-3: Associations Between CAR T-Cell Levels and 
Clinical Outcomes

P values were calculated using the Wilcoxon rank sum test for 2-group comparisons and Kruskal-Wallis test with post hoc Dunn test for 3-group comparisons.
CAR, chimeric antigen receptor; CR, complete remission; CRi, complete remission with incomplete hematologic recovery; CRS, cytokine release syndrome; MRD, minimal residual disease.
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• Peak CAR T-cell levels were higher in 
- Patients with ongoing CR/CRi, followed by patients who relapsed, and lower in non-CR/CRi patients

- Patients with CR/CRi vs non-CR/CRi

- MRD-negative vs MRD-positive patients

• Peak CAR T-cell levels were positively associated with Grade ≥2 CRS and Grade ≥3 neurologic events

• Median time to peak CAR T-cell levels in blood post-KTE-X19 infusion was 15 days (range, 7-32)
- In the 10 of 12 ongoing responders with evaluable samples at Month 12, all (100%) had recovered peripheral 

B cells and only 1 (10%) had detectable CAR T cells
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ZUMA-3: Conclusions

• At a median follow-up of 16.4 months, a single infusion of KTE-X19 showed a high and durable 
response rate in heavily pretreated adults with R/R B-ALL, most of whom had high disease 
burden

- The CR/CRi rate was 70.9%, with a CR rate of 56.4%; 31% of responding patients were in ongoing 
remission at the data cutoff

- The CR/CRi rate was consistent across subgroups 

- The median OS was 18.2 months in all treated patients and was not yet reached in patients with CR/CRi

• The safety profile was manageable, and AEs were largely reversible 

• The efficacy, rapid manufacturing, and manageable safety support the promising 
potential of KTE-X19 to provide long-term clinical benefit in adults with R/R B-ALL

AE, adverse event; B-ALL, B-precursor acute lymphoblastic leukemia; CR, complete remission; CRi, complete remission with incomplete hematologic recovery; OS, overall survival; 
R/R, relapsed/refractory.

13
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