
BACKGROUND
•	Progression of disease within 24 months after initial diagnosis (POD24) is an indicator of poor outcomes for patients with mantle 

cell lymphoma (MCL)1

	– In a retrospective analysis of patients with MCL and a median follow-up of 30 months from time of progression, the median 
overall survival (OS) from time of progression was 12 months for those with POD24, compared with not reached for those 
without POD24

•	KTE-X19, an autologous anti-CD19 chimeric antigen receptor (CAR) T-cell therapy, is approved in the United States and 
European Union for the treatment of relapsed/refractory (R/R) MCL2,3

•	The pivotal Phase 2 ZUMA-2 study evaluated KTE-X19 in patients with MCL who were R/R to 1–5 prior therapies, including a 
Bruton tyrosine kinase inhibitor4 

	– After a median follow-up of 17.5 months in ZUMA-2 (N=60), the objective response rate (ORR) was 92%, with a complete 
response (CR) rate of 67%5

OBJECTIVE
•	To report safety and efficacy outcomes and the pharmacokinetic profile among patients in ZUMA-2 with and without POD24

METHODS

Figure 1. ZUMA-2 Study Design
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•	Product attributes, CAR T-cell levels in blood, and cytokine levels in serum were analyzed using previously described methods6 

•	Safety outcomes, pharmacological profile, and product attributes are reported for all 68 patients treated with KTE-X19 
(2×106 cells/kg) 

•	Efficacy outcomes are reported in the 60 treated patients with ≥1 year of follow-up (median 17.5 months)
	– Minimal residual disease (MRD) was assessed in patients with available samples at Week 4 with a sensitivity of 
1 in 100,000 cells

•	Data are presented with the data cutoff date of December 31, 2019

RESULTS

Table 1. Baseline Characteristics by POD24 Status
With POD24 

(n=33)
Without POD24 

(n=35)
Median age (range), years

≥65 years, n (%)
65 (38–75)

18 (55)
66 (50–79)

21 (60)
Male, n (%) 29 (88) 28 (80)
MCL morphology, n (%)

Classical
Pleomorphic

Blastoid

16 (48)
2 (6)

11 (33)

24 (69)
2 (6)
6 (17)

Intermediate-/high-risk MIPI, n (%) 16 (48) 22 (63)
Median tumor burdena (range), mm2 2255 (260–14,390) 1380 (293–16,878)
Extranodal disease, n (%) 17 (52) 21 (60)
LDH ≥1.5 × ULN, n (%) 8 (24) 3 (9)
Ki-67 proliferation index, n (%)

≥30%
≥50%

n=23
19 (83)
17 (74)

n=26
21 (81)
17 (65)

TP53 mutated, n/n (%) 3/20 (15) 3/16 (19)
Median no. prior therapies (range)

≥3 prior therapies, n (%)
3 (2–5)
29 (88)

3 (1–5)
26 (74)

Prior BTKi, n (%)
Ibrutinib
Acalabrutinib
Both

33 (100)
28 (85)
7 (21)
2 (6)

35 (100)
30 (86)
9 (26)
4 (11)

Prior anthracycline, n (%) 22 (67) 27 (77)
Prior cytarabine, n (%) 21 (64) 18 (51)
Prior bendamustine, n (%) 19 (58) 18 (51)
Prior auto-SCT, n (%) 12 (36) 17 (49)
Bone marrow involvement, n (%) 13 (39) 24 (69)

aAs measured by the sum of product dimensions of all target lesions at baseline. For patients who had bridging therapy, the measurement after bridging therapy is used as baseline.
Auto-SCT, autologous stem cell transplant; BTKi, Bruton tyrosine kinase inhibitor; LDH, lactate dehydrogenase; MCL, mantle cell lymphoma; MIPI, Mantle Cell Lymphoma International Prognostic Index; 
with POD24, progression of disease <24 months after initial diagnosis; without POD24, progression of disease ≥24 months after initial diagnosis; ULN, upper limit of normal. 

•	High-risk disease characteristics were common in patients with and without POD24 (Table 1)
	– Patients with POD24 had higher tumor burden and lactate dehydrogenase (LDH) levels, and more had blastoid type MCL, 
suggesting these patients may be less fit than those without POD24

RESULTS (continued)

Figure 2. ORR by IRRC Assessment in Patients With and Without POD24
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•	The ORR was similar among patients with and without POD24, with a slightly higher CR rate in patients without POD24 (Figure 2)

•	Similar rates of MRD-negativity were also observed among patients with (82%; n=9/11) and without (79%; n=15/19) POD24

Figure 3. Duration of Response, Progression-Free Survival, and Overall Survival by POD24 Status
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aOf responding patients.
NE, not estimable; NR, not reached; with POD24, progression of disease <24 months after initial diagnosis; without POD24, progression of disease ≥24 months after initial diagnosis.

•	Median progression-free survival (PFS) was 11.3 months (95% CI, 6.0–not estimable [NE]) in patients with POD24 and was 
29.3 months (95% CI, 14.5–NE) in patients without POD24 (Figure 3)

•	Medians for duration of response (DOR) and OS were not reached in either group (Figure 3)

•	Among all enrolled patients (N=74), median OS was not reached in patients with and without POD24; estimated 12-month OS 
rates were 72% and 81%, respectively

Table 2. Summary of Adverse Events in Patients With and Without POD24

AEa
With POD24 

(n=33)
Without POD24 

(n=35)
Any AE, n (%)

Any Grade ≥3
Grade ≥3 neutropenia
Grade ≥3 thrombocytopenia
Grade ≥3 anemia
Grade ≥3 infection

33 (100)
32 (97)
 30 (91)
 20 (61)
 18 (55)
 8 (24)

35 (100)
35 (100)
 28 (80)
 16 (46)
 18 (51)
 15 (43)

CRS, n (%)
Grade ≥3
Median time to onset, days
Median duration, days

31 (94)
 3 (9)

3
8

31 (89)
 7 (20)

2
12

Any neurologic event, n (%)
Grade ≥3
Median time to onset, days
Median duration, days

 23 (70)
 9 (27)

7
10

 20 (57)
 12 (34)

7
15

aCRS was graded per Lee, et al. 2014.8 Symptoms of CRS and all other AEs were graded per National Cancer Institute’s Common Terminology Criteria for Adverse Events version 4.03. 
AE, adverse event; CRS, cytokine release syndrome; with POD24, progression of disease <24 months after initial diagnosis; without POD24, progression of disease ≥24 months after initial diagnosis.

•	Incidences of Grade ≥3 adverse events were generally similar in patients with and without POD24 (Table 2)
	– Incidence of thrombocytopenia and neutropenia appeared higher in patients with POD24 than those without POD24
	– Incidences of infection appeared lower among patients with POD24 than those without POD24

•	There were no cases of Grade 5 cytokine release syndrome, KTE-X19–related secondary malignancies, or replication-competent 
retrovirus in either group

Figure 4. CAR T-Cell Expansion Appeared Lower in Patients With POD24
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CAR T-cell levels peaked within 14 days posttreatment.
aCAR T-cell levels assessed for Days 0 to 28.
AUC, area under the curve; CAR, chimeric antigen receptor; with POD24, progression of disease <24 months after initial diagnosis; without POD24, progression of disease ≥24 months after initial diagnosis.

•	In patients with POD24, median peak CAR T-cell levels and median area under the curve (AUC) were 53.4 cells/μL 
(range, 0.2–2566.0) and 583.4 cells/μL × days (range, 1.8–27,743.6; Figure 4) 

	– Patients without POD24 had median peak CAR T-cell levels and median AUC of 112.4 cells/μL (range, 0.2–2589.0) and 
1588.3 cells/μL × days (range, 3.8–27,238.7)

Figure 5. Detectable B Cells Over Time Among Patients With and Without POD24
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•	Among efficacy-evaluable patients with available data, B cells were detectable by 12 months in 8/11 (73%) patients with POD24 
and 7/15 patients (47%) without POD24 (Figure 5) 

Table 3. KTE-X19 Product Characteristics by POD24 Status

Median characteristic (range)
With POD24 

(n=33)
Without POD24 

(n=35)

Transduction rate, % 59.0 (34.0−82.4) 57.2 (32.0−77.1)

CD4/CD8 ratio 0.7 (0.04−3.7) 0.7 (0.3−2.7)

CCR7+CD45RA+ T cells, % 26.4 (0.3−80.7) 20.3 (3.2−78.1)

CCR7+ T cells, % 41.3 (2.6−88.5) 37.1 (16.0−88.8)

CCR7− effector + effector memory T cells, % 58.9 (11.4−97.4) 62.9 (11.1−84.1)

(CCR7+ T cells)/(CCR7− effector + effector memory T cells) ratio 0.7 (0.03−7.8) 0.6 (0.2−8.0)

IFN-γ by coculture, pg/mL 6291.0 (492.0−1.8×104) 7120.0 (424.0−2.0×104)
IFN, interferon; with POD24, progression of disease <24 months after initial diagnosis; without POD24, progression of disease ≥24 months after initial diagnosis. 

•	KTE-X19 product characteristics were similar among patients with and without POD24 (Table 3)

CONCLUSIONS

•	 After a median of 17.5 months of follow-up, KTE-X19 provided 
a high CR rate in patients with and without POD24, with 
median DOR and OS not reached in either group

	– Median PFS appeared to be shorter among patients with 
POD24, compared with those without POD24

•	 At baseline, patients with POD24 were more likely to have 
high-risk disease characteristics (high tumor burden, high LDH 
levels, and blastoid MCL) than those without POD24

•	 Safety profiles and product characteristics of patients with and 
without POD24 were generally similar

•	 Patients with POD24 appeared to have lower CAR T-cell 
expansion than those without POD24

•	 Earlier intervention with CD19-directed CAR T-cell therapy may 
benefit patients with MCL with known high-risk factors1
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