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AXI-CEL, ZUMA-1 Study

ZUMA-1 study design

Neelapu S.S, ASH 2018

Characteristic
Phase 1 
and 2

N = 108

Median (range) age, y 58 (23 –
76)

≥ 65 y, n (%) 25%

Disease stage III/IV, n (%) 83%

IPI score 3-4, n (%) 44%

≥ 3 prior therapies, n (%) 70%

Chemorefractory (no response to 
prior therapy or relapse < 1 year from 
ASCT)

100%

Relapse post-ASCT, n (%) 23%



Objective Responce and DOR (ZUMA-1)

Neelapu S.S, ASH 2018



Locke F. et al Lancet Oncology 2019

CR or PR at 3 Months and Long Term Response 

In a post-hoc analysis, the estimated 
proportion of patients with PFS at 24 months:

72% among those in CR at 3 months
75% among those with PR at 3 months

22.2% among those with SD at 3 months



Figure 1: Kaplan-Meier estimates of investigator-assessed duration of response (A), progression-
free survival (B), and overall survival (C)
All 101 patients assessable for activity in phase 2 are shown. The x-axis shows time since 
infusion of chimeric antigen receptor T cells. NE=not estimable.
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Overall Survival  (ZUMA-1 vs SCHOLAR-1)

SCHOLAR-1 study - OS

Crump M. et al; Blood 2017
Locke F. et al Lancet Oncology 2019/ Neelapu SS, et al. ASH 2019 Abstract 203 oral

Zuma -1: Axi-cell:
60% of patients alive at 1 years
51% of patients alive at 2 years
47% of patients alive at 3 years
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abstract

PURPOSE Axicabtagene ciloleucel (axi-cel) is an autologous CD19-directed chimeric antigen receptor (CAR)
T-cell therapy approved for relapsed/refractory large B-cell lymphoma (LBCL) on the basis of the single-arm
phase II ZUMA-1 trial, which showed best overall and complete response rates in infused patients of 83% and
58%, respectively. We report clinical outcomes with axi-cel in the standard-of-care (SOC) setting for the ap-
proved indication.

PATIENTS AND METHODS Data were collected retrospectively from all patients with relapsed/refractory LBCL who
underwent leukapheresis as of September 30, 2018, at 17 US institutions with the intent to receive SOC axi-cel.
Toxicities were graded andmanaged according to each institution’s guidelines. Responses were assessed as per
Lugano 2014 classification.

RESULTSOf 298 patients who underwent leukapheresis, 275 (92%) received axi-cel therapy. Compared with the
registrational ZUMA-1 trial, 129 patients (43%) in this SOC study would not have met ZUMA-1 eligibility criteria
because of comorbidities at the time of leukapheresis. Among the axi-cel–treated patients, grade $ 3 cytokine
release syndrome and neurotoxicity occurred in 7% and 31%, respectively. Nonrelapse mortality was 4.4%.
Best overall and complete response rates in infused patients were 82% (95% CI, 77% to 86%) and
64% (95% CI, 58% to 69%), respectively. At a median follow-up of 12.9 months from the time of CAR T-cell
infusion, median progression-free survival was 8.3 months (95% CI, 6.0 to15.1 months), and median overall
survival was not reached. Patients with poor Eastern Cooperative Oncology Group performance status of 2-4 and
elevated lactate dehydrogenase had shorter progression-free and overall survival on univariable and multi-
variable analysis.

CONCLUSION The safety and efficacy of axi-cel in the SOC setting in patients with relapsed/refractory LBCL was
comparable to the registrational ZUMA-1 trial.

J Clin Oncol 38. © 2020 by American Society of Clinical Oncology

INTRODUCTION

Diffuse large B-cell lymphoma (DLBCL) is the most
common subtype of non-Hodgkin lymphoma in the
United States.1 Patients with chemorefractory DLBCL
face dismal outcomes, with most succumbing to their
disease. In the SCHOLAR-1 international multicohort
retrospective analysis, median overall survival (OS) was
6.3months among patients with refractory DLBCL, and
only 20% of patients were alive at 2 years.2 Although
frontline anthracycline-based chemoimmunotherapy
is curative for many patients,3,4 only a small fraction
with relapsed disease achieve prolonged disease-free
survival with salvage chemotherapy and autologous
stem-cell transplantation (ASCT).2,4,5

Chimeric antigen receptor (CAR) T-cell therapy,
a gene-modified cellular therapy, has demonstrated
substantial efficacy in patients with chemorefractory
aggressive B-cell lymphomas.6-8 Axicabtagene cil-
oleucel (axi-cel) is an autologous anti-CD19 CAR T-cell
therapy approved for the treatment of relapsed or
refractory (R/R) large B-cell lymphomas (LBCLs), in-
cluding DLBCL, primary mediastinal B-cell lymphoma,
high-grade B-cell lymphoma, and transformed follic-
ular lymphoma, after at least 2 prior lines of systemic
therapy.9 In the multicenter ZUMA-1 registrational trial
that tested axi-cel in patients with R/R LBCL, the
objective response rate (ORR) and complete response
(CR) rate were 83% and 58%, respectively.6,7 Grade
$ 3 cytokine release syndrome (CRS) and neurologic
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events were observed in 11% and 32% of the patients,
respectively.7 With a median follow-up of 27.1 months, the
median duration of response was 11.1 months (95% CI,
4.1 months to not estimable), 39% of patients remained in
ongoing response, and the median OS was not reached.7

These 2-year follow-up data suggested that axi-cel can
induce durable remissions and meaningful OS benefit in
patients with R/R aggressive B-cell lymphoma.

Clinical trials often have stringent eligibility criteria, and the
outcomes observed in clinical trials may or may not be
observed in real-life clinical practice because the study
population in the clinical trials may not be representative of
those treated in clinical practice. Therefore, we set out to
delineate the characteristics of patients treated with
commercially available axi-cel and to evaluate its safety and
effectiveness outside the confines of a clinical trial.

PATIENTS AND METHODS

Study Design and Participants

Seventeen US centers obtained independent institutional
review board approval for this retrospective study con-
ducted in accordance with the International Conference on
Harmonization guidelines. All patients, at all centers, who
underwent leukapheresis as of September 30, 2018, with
the intent to manufacture commercial axi-cel for the
treatment of R/R LBCL were included (Fig 1; Appendix Fig
A1, online only). If the CAR T-cell product did not meet
commercial release criteria, patients were offered treatment
with the manufactured product in the ZUMA-9 expanded
access study (ClinicalTrials.gov identifier: NCT03153462),
and their results were included.

Treatment and Clinical Assessment

Disease status at leukapheresis was defined as primary
refractory, never achieving end-of-treatment CR; refractory,
not primary refractory and no response to the most recent
therapy; or relapsed, responded to the most recent therapy
and either relapsed or progressed. Bridging therapy was
defined as any lymphoma-specific therapy administered

after leukapheresis and before conditioning chemotherapy.
Cyclophosphamide and fludarabine conditioning followed
by axi-cel infusion were performed as in ZUMA-1.6 Path-
ologic diagnoses and molecular classification of patients
with DLBCL by Hans algorithm were determined locally.10

Toxicity grading and management were according to each
institution’s guidelines. CRS was graded according to the
Lee et al11 or CAR T-Cell Therapy–Associated Toxicity
(CARTOX) criteria. Neurotoxicity was graded by CARTOX
CAR-T-cell–related encephalopathy syndrome criteria in 7
centers12 and Common Terminology Criteria for Adverse
Events (version 4.03; CTCAE) in 10 centers. Severe CRS
and neurotoxicity were defined as grade $ 3. Tumor re-
sponse assessments were performed locally per Lugano
2014 classification.13

Axi-cel CAR T infusion
  Axi-cel standard of care 
  Expanded access program
  ZUMA-9

(n = 275)
(n = 268)

(n = 7)

Leukapheresis for planned standard-
of-care axi-cel CAR T-cell
therapy as of 9/30/2018

(N = 298)

Evaluable for
   PFS/OS, leukapheresis (n = 298)

(n = 275)
(n = 275)

infused
   CRS and neurotoxicity

Did not proceed to CAR T infusion
  Lymphoma progression/death
  Infection
  Attained CR with bridging therapy
  Renal failure

(n = 23)
(n =  20)

(n = 1)
(n = 1)
 (n = 1)

FIG 1. Patient flow diagram. Axi-cel, axicabtagene ciloleucel; CAR,
chimeric antigen receptor; CR, complete response; CRS, cytokine
release syndrome; OS, overall survival; PFS, progression-free survival.

CONTEXT

Key Objective
Seventeen US centers set out to delineate the characteristics and outcomes of 298 patients apheresed with intention to be

treated with commercially available axicabtagene ciloleucel, an autologous anti-CD19 CAR T-cell.
Knowledge Generated
Practice patterns varied from the registrational ZUMA-1 trial. 43% of patients had comorbidities or characteristics that would

have deemed them ineligible. Despite this, safety and efficacy outcomes were comparable to ZUMA-1. We identified
patient and disease characteristics associated with outcomes.

Relevance
Our findings suggest favorable outcomes reported in prospective trials with axicabtagene ciloleucel can be achieved across

multiple centers in the United States using commercial product as a standard of care.

2 © 2020 by American Society of Clinical Oncology
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Statistical Methods

Descriptive statistics, including mean, standard deviation,
median, and range for continuous variables, and per-
centages for categorical variables, are provided. Fisher’s
exact test or x2 test was used to evaluate the association
between two categorical variables. Multivariable logistic
regression model was fitted to assess the effect of important
covariates on response. Wilcoxon rank sum test or Kruskal-
Wallis test was used to evaluate the difference in a con-
tinuous variable between/among patient groups. Kaplan-
Meier method was used to estimate PFS and OS rates, and
log-rank test was used to evaluate the difference in PFS
or OS between/among patient groups. For all patients who
underwent leukapheresis, and alternatively for all that
underwent axi-cel infusion, PFS and OS were computed
since the procedure. The median follow-up time, in months,
was calculated among patients still alive. Rates of toxicity
and safety data were calculated in patients who received
axi-cel.

TABLE 1. Baseline Patient Characteristics
Characteristic No. (%)

No. of patients 298

Age, years

, 60 144 (48.3)

$ 60 154 (51.7)

Median (range) 60 (21-83)

Sex (male) 192 (64.0)

ECOG PS

0 76 (25.5)

1 164 (55.0)

2 46 (15.4)

3 11 (3.7)

4 1 (, 1.0)

Disease stage

I or II 52 (17.6)

III or IV 244 (82.4)

International Prognostic Index scorea

0-2 136 (45.6)

3-5 162 (54.4)

Disease type

DLBCL 203 (68.1)

PMBCL 19 (6.4)

TFL 76 (25.5)

GCB-likeb 158 (59.8)

Non-GCBb 106 (40.1)

Double/triple-hitc 64 (22.8)

Double expressorc 98 (37.4)

CD19 statusd

Positive by flow cytometry 137 (92.6)

Positive by IHC 57 (87.7)

LDH . ULN at leukapheresise 157 (60.6)

LDH . ULN at conditioninge chemotherapy 155 (59.4)

Bulky disease ($ 10 cm) 68 (22.7)

Prior therapies

$ 3 prior lines of therapy 222 (74.5)

Median No. of prior lines (range) 3 (2-11)

History of primary refractory disease 101 (33.9)

Refractory to most recent therapy 125 (42.0)

Relapsed 72 (24.0)

Prior ASCT 98 (32.9)

Prior allogeneic SCT 7 (2.4)

Prior CD-19–directed therapyf 5 (1.7)

ZUMA-1 comorbidity exclusion criteria at
the time of leukapheresis

No. of patients with exclusion criteria 129 (43.0)

(continued in next column)

TABLE 1. Baseline Patient Characteristics (continued)
Characteristic No. (%)

1 criterion 76 (58.9)

$ 2 criteria 53 (41.1)

ECOG PS . 1 58 (19.0)

Platelets , 75,000/mL 34 (11.4)

DVT/PE within 6 months 31 (10.4)

History of CNS disease 21 (7.0)

Renal insufficiency
(GFR , 60 mL/min/1.73 m2)

21 (7.0)

Prior checkpoint inhibitor therapy 17 (5.7)

LVEF , 50% 10 (3.4)

Symptomatic pleural effusion 10 (3.4)

Bilirubin . 1.5 g/dL 7 (2.4)

Prior CD19-directed therapy 5 (1.7)

Abbreviations: ASCT, autologous stem-cell transplantation; DLBCL,
diffuse large B-cell lymphoma; DVT, deep vein thrombosis; ECOG PS,
Eastern Cooperative Oncology Group performance status; GCB,
germinal center B cell; GFR, glomerular filtration rate; IHC,
immunohistochemistry; LDH, lactate dehydrogenase; LVEF, left
ventricular ejection fraction; PE, pulmonary embolism; PMBCL,
primary mediastinal B-cell lymphoma; SCT, stem-cell transplantation;
TFL, transformed follicular lymphoma; ULN, upper limit of normal.

aAt the time of relapse.
bPercentages do not include 34 patients in whom cell of origin was

unavailable.
cPercentages do not include 18 patients in whom fluorescence

in situ hybridization results were unavailable and 36 patients in whom
IHC to determine double expression was unavailable.

dPercentages do not include 150 patients in whom CD19 status by
flow cytometry or 233 patients by IHC was unknown.

ePercentages do not include 39 patients in whom LDH at
leukapheresis or 37 patients before conditioning was unknown.

fPrior CD19 chimeric antigen receptor T cells (n 5 3), CD19
bispecific antibody (n 5 1), or CD19 antibody (n 5 1).
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Characteristics Differentiating Patients in the 
Real World from ZUMA-1

Baseline Characteristics

129 (43%) 
patients with 

exclusion criteria
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Safety of Axi-Cel in the Real World

SOC Axi-cel
N = 275 (mITT)

ZUMA-11

N = 108

All Grades of CRS*, N (%) 251 (91.2%) 100 (93%)

Grade ≥ 3 CRS, N (%) 18 (7%) 14 (13%)

Median time to onset of CRS 3 days 2 days

All Grades of NT**, N (%) 189 (68.7%) 70 (65%)

Grade ≥ 3 NT, N (%) 85 (31%) 33 (31%)

Median time to onset of NT 6 days 5 days

1Neelapu, Locke et al. NEJM. 2017 Dec 28;377(26):2531-2544
Nastoupil L.J. et al. JCO 2020  

* Lee criteria used for grading CRS
** CTCAE or CARTOX criteria used for grading neurotoxicity



Efficacy of Axi-Cel in the Real World

SOC Axi-cel 
Evaluable SOC Axi-Cel ZUMA-11

N=108

Median follow up, months 3.9 15.4

Best ORR at Day 90, N (%)
275

201 (82) 89 (82)

Best CR at Day 90, N (%) 142 (64) 63 (58)

1Neelapu, Locke et al. NEJM. 2017 Dec 28;377(26):2531-2544
Nastoupil L.J. et al. JCO 2020  



females had significantly better outcomes than males after
axi-cel, which has also been observed in patients with
DLBCL treated with chemotherapy.18 Finally, we found that
patients who required bridging therapy had worse OS. To
fully understand these findings, a more focused and in-
depth analysis of the contributions and interactions among
baseline risk factors, specific bridging interventions, and
disease biology is needed.

Our results suggest that patients need not meet ZUMA-1
eligibility criteria to benefit from axi-cel, nor should there
be an upper age limit. We found that PFS and OS for
patients who did not have comorbidities was particularly
favorable compared with the ZUMA-1 study. It is possible
that this may be a result of differences in certain baseline
characteristics in this study versus ZUMA-1. In the current
study, there was a higher proportion of patients with
transformed follicular lymphoma and prior ASCT and
a lower proportion of patients with disease refractory to
most recent therapy. These subgroups were associated

with improved outcomes in the ZUMA-1 study.7,18a

Moreover, it is likely that in the SOC setting, because of
increased availability of manufacturing slots, patients are
being treated earlier after referral when they may have
lower tumor burden, another factor associated with im-
proved outcome.19 Although patients who would have
been ineligible for ZUMA-1 because of comorbidities at
the time of leukapheresis had worse PFS and OS (Ap-
pendix Fig A2), the 12-month PFS rate of 34% fell within
the 95% CI of the 12-month PFS rate from ZUMA-1
(Appendix Table A5, online only). Some specific baseline
features, in particular ECOG PS 2-4, a ZUMA-1 exclusion
criterion, were associated with higher risk for severe
toxicity and worse efficacy: Careful consideration before
selecting these patients for axi-cel is warranted. Never-
theless, given our findings, broadening the eligibility cri-
teria of prospective studies would improve access to more
patients and help us to better characterize the risk factors
for safety and efficacy.
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FIG 3. Progression-free survival (PFS) and overall survival (OS) estimates from axicabtagene ciloleucel (axi-cel) infusion, stratified by Eastern Cooperative
Oncology Group performance status (ECOG PS) or baseline lactate dehydrogenase (LDH). (A) PFS by ECOG PS at baseline. (B) OS by ECOG PS at baseline.
(C) PFS by LDH at conditioning. (D) OS by LDH at conditioning. E, events in a group; N, number of patients in a group.
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FIG 2. Duration of response, progression-free survival (PFS), and overall survival (OS) estimates. (A) PFS from leukapheresis. (B) OS from leukapheresis.
(C) PFS from axi-cel infusion. (D) OS from axi-cel infusion. (E) Duration of response in axicabtagene ciloleucel (axicel) responders.
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a group; N, number of patients in a group.
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Univariate Analysis for Response

Day 0 CRP

ALC at apheresis

Peak CRP

Peak ALC

Peak FerritinNo correlation with:
– IPI

– Cell of origin

– Double/triple hit cytogenetics

– Prior lines of therapy

– Bridging therapy

– Eligibility for ZUMA-1

– High grade CRS or NT

– Tociliuzumab or steroid use

Inferior outcomes in patients with:
– Poor performance status (ECOG PS 2-

4)* 

– Increased tumor bulk 

* Denotes statistical significance

Jacobson C.A. et al ASH 2018, Abstract 627



Univariate Analysis for Toxicity: Grade 3+ CRS and NT

No correlation with:

– PS

– Tumor bulk

– IPI

– Prior lines of therapy

– Bridging therapy

– Eligibility for ZUMA-1

Day 0 CRP

ALC at pheresis

Peak CRP

Peak ALC

Peak Ferritin

Jacobson C.A. et al ASH 2018, Abstract 627



Time of Progression Biopsies Highlight Different Mechanisms of 
Resistance 

PAX5 KIP-1 CD3 DAPI

50µm

CD19

PDL1 PAX5 CD19 CD3 DAPI

CD19

PDL1

50µ
m

Patient 1, Primary refractory, 
Day 37 post-treatment biopsy

Patient 2, Primary refractory
Day 58 post-treatment biopsy
Courtesy of Mikel Lipschitz, Kyle Wright, and Scott Rodig



Conclusions: Axi-cell avaiable data

» Commercial axi-cel in a real world setting results in similar ORR, DOR, PFS, and OS compared to ZUMA-1, with 
a comparable toxicity profile

» Predictors of response: low day 0 CRP and high ALC at apheresis

» Associations with toxicity: high peak CRP (NT) and high peak ferritin (NT and CRS)

» Low day 0 CRP and low peak ferritin defined groups with significantly superior survival

» The use of bridging therapy for otherwise ZUMA-1 eligible patients did not appear to improve outcomes or 
impact high grade toxicity

» Results support the use of axi-cel outside of strict clinical trial criteria, although the outcomes may be slightly 
inferior

» Characterization of the tumor and peripheral blood immunophenotype highlights potential mechanisms and 
markers of response and resistance



JULIET STUDY: 
Tisagenlecleucel in Adult Relapsed or Refractory Diffuse Large B-Cell Lymphoma

Schuster et al, N Engl J Med. 2019 Jan 3;380(1):45-56.

Median time from enrollment to infusion: 54 days
92% of patients received bridging therapy

JULIET: Demographics and Baseline 
Disease Status

7

auto-SCT, autologous stem cell transplant;  
ECOG, Eastern Cooperative Oncology Group.

a CMYC + BCL2, n = 10; CMYC + BCL2 + BCL6, n = 5; CMYC + BCL6, n = 4.
b Determined by the Choi algorithm.

Patients (N = 111)
Age, median (range), years 56 (22-76)

≥ 65 years, % 23

ECOG performance status 0/1, % 55/45

Central histology review

Diffuse large B-cell lymphoma, % 79

Transformed follicular lymphoma, % 19

Double/triple hits in CMYC/BCL2/BCL6 genes, % 17a

Cell of originb

Germinal/Nongerminal center B-cell type, % 57/41

Number of prior lines of antineoplastic therapy, %

2/3/4-6 44/31/21

IPI ≥ 2 at study entry, % 72

Refractory/relapsed to last therapy, % 55/45

Prior auto-SCT, % 49

Bridging chemotherapy, n 102
Lymphodepleting chemotherapy, n 103

Schuster, Bishop, Tam et al, N Engl J Med. 2019 Jan 3;380(1):45-56.



JULIET: Primary Endpoint Was Met, ORR 52%

a P < .0001; (95% CI, 42%-64%). Null hypothesis of ORR ≤ 20%.

Response Rate, %

Best Overall 
Response Rate

(N = 93)

Response 
at 3 Months 

(N = 93 )

Response 
at 6 Months 

(n = 93)
ORR (CR + PR) 52 38 33

CR 40 32 29

PR 12 5 3

a

• Durability of responses is shown by the stability between 3 and 6 
month response rates

• Response at 3 months is indicative of the long term benefit of this 
treatment

• No differences in outcomes based on lymphodepleting therapy used
CR, complete response; 

ORR, overall response rate; PR, partial response.

Schuster  et al, N Engl J Med. 2019 Jan 3;380(1):45-56.



JULIET: At 14 Months Median Follow-up,  Median DOR Not Reached

• Median DOR has not been reached

• 12-mo relapse-free survival rate
− 78.5% (95% CI, 60%-89%) among CR patients
− 65% (95% CI, 49%-78%) among all responders

• 54% (13/24) of patients converted from PR to CR,  
including 2 patients 9-12 mo after initial response

• Tisagenlecleucel transgene was detected in peripheral  
blood for up to 2 years in responding patients

• No patients proceeded to transplant while in response

CR, complete response; DOR, duration of response; NE, not evaluable; NR,not  
reached; ORR, overall response rate; PR, partial response; SCT, stem cell transplant.

Median (95% CI)
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4

CIBMTR Cellular Therapy Registry
2016 - 2019

N=1,603

Tisagenlecleucel
infused set, NHL

N=116 

Safety Set
N=83

Efficacy Set
N=80

First Disease-
specific follow 
up form reported

Median follow-up 
4.5 months 

(<1-10.5 mo)

Overview of Patient Data

Manufacturing 
Set*
N=77

39 U.S. centers 
contributed 
patient data

Manufacturing 
Set*
N=75

First follow 
up form 
reported

*Identifiable batches with available product characteristics

Tisagenlecleucel
Pediatric ALL

N=195 
Manufacturing set*

N=102 

Jaglowsky S. et al C.A. et al ASH 2019, Abstract 614

Tisagenlecleucel Chimeric Antigen Receptor (CAR) T-Cell Therapy for Adults with 
Diffuse Large B-Cell Lymphoma (DLBCL): Real World Experience from the 
Center for International Blood & Marrow Transplant Research (CIBMTR) Cellular 
Therapy Registry



Baseline Characteristics

Characteristic NHL (N=116) 
n (%)

Median Age (range) 65 (15-89)
Male / Female 70 (60) / 46 (40)
Double/triple hit lymphoma 48 (41)
Transformed lymphoma 31 (27)
Disease status prior to tisagenlecleucel

Refractory/Relapsed 37 (32) / 71 (61)
Prior autologous / allogeneic HCT 28 (24) / 5 (4)
Time from diagnosis to CAR T therapy (median) 15 months
Time from manufacturing start to infusion (median) 32 days

Jaglowsky S. et al C.A. et al ASH 2019, Abstract 614



Comparison to JULIET Pivotal Trial

CIBMTR Registry 
N=83a (%)

JULIETb

N=115 (%)
ORR 58 52
CR 40 38
DOR at 3 months 75 76
PFS at 3 and 6 months 62 / 33 46 / 39
OS at 3 and 6 months 80 / 67 83 / 61
CRS (Gr. > 3) 4c 23e

Neurotoxicity (Gr. > 3) 5d 11f

aEfficacy set N=80; safety set N=83 
bBachanova V, et. al. Clin Lymphoma Myeloma Leuk 2019 Sep. Vol 19; (Suppl 1); S251-S252 
c ASTCT grading
d ICANS Grading
e UPenn grading
f MedDRA SMQ: non-infectious encephalopathy/delirium

Jaglowsky S. et al C.A. et al ASH 2019, Abstract 614



Conclusion Tisa-cell Therapy  

Tisagenlecleucel therapy real-world evidence confirms the efficacy data reported in the pivotal
JULIET trial.  

Safety profile appears more favorable in the registry compared to the pivotal JULIET trial

The association between lower cell dose and lower overall response needs to be further studied 
with a larger number of patients. 

The CIBMTR cellular therapy registry provides critical insights about CAR-T therapy

Registry participation is highly encouraged to further advance insights

Jaglowsky S. et al C.A. et al ASH 2019, Abstract 614
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Phase 2

Primary Endpoint
• ORR (IRRC-assessed 

per the Lugano 
classification1)

Key Secondary Endpoints
• DOR
• PFS
• OS
• AEs

• ORR (Investigator-assessed 
per revised IWG criteria2) 

• EQ-5D

• Levels of CAR T cells in 
blood and cytokines in 
serum

ZUMA-2 Study Design

Optional Bridging 
Therapya

Dexamethasone 20 ʹ 40 mg 
or equivalent PO or IV daily 

for 1 ʹ 4 days, or ibrutinib 560 
mg PO daily, or acalabrutinib 

100 mg PO twice daily

Conditioning 
Chemotherapy

Fludarabine 
30 mg/m2 IV and 

cyclophosphamide 
500 mg/m2 IV 

ŽŶ DaǇƐ оϱ͕ оϰ͕ оϯ

CAR T Cell Dose

2 × 106

KTE-X19 cells/kg
single IV infusion 

on Day 0 

Enrollment/
Leukapheresis

R/R MCL

Follow-Up 
Period

First tumor 
assessment on 

Day 28b

a AdŵiŶiƐƚeƌed afƚeƌ ůeƵkaƉheƌeƐiƐ aŶd cŽŵƉůeƚed ч ϱ daǇƐ befŽƌe iŶiƚiaƚiŶg cŽŶdiƚiŽŶiŶg cheŵŽƚheƌaƉǇ͖ PET-CT was required post-bridging.
b Bone marrow biopsy was done at screening and if positive, not done, or indeterminate, a biopsy was needed to confirm CR. 
AE, adverse event; CAR, chimeric antigen receptor, DOR, duration of response; EQ-5D, European Quality of Life-5 Dimensions; IRRC, Independent Radiology Review Committee; IWG, International Working Group; 
MCL, mantle cell lymphoma; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; PO, oral; R/R, relapsed/refractory.
1. Cheson BD, et al. J Clin Oncol. 2014;32:3059-3068. 2. Cheson BD, et al. J Clin Oncol. 2007;25:579-586.
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Zuma-2 Study: Axi-cell in R/R Mantle-cell Lymphoma

Wang et al ASH 2019 Abstract 754 



Wang et al ASH 2019            Abstract 754

ZUMA-2 Patient Eligibility

CAR, chimeric antigen receptor; CNS, central nervous system; CR, complete response; ECOG, Eastern Cooperative Oncology Group performance status; MCL, mantle cell lymphoma; PR, partial response; R/R, relapsed/refractory; 

SCT, stem-cell transplant.

4

• R/R MCL defined as

- Disease progression after last regimen or

- Failure to exhibit a CR or PR to the last regimen

• 1 ʹ 5 Prior therapies that must have included

- An anthracycline- or bendamustine-containing 

chemotherapy and 

- Anti-CD20 monoclonal antibody therapy and 

- Ibrutinib or acalabrutinib

• ш ϭ MeaƐƵƌabůe ůeƐŝŽŶ
• AŐe ш ϭϴ ǇeaƌƐ
• ECOG of 0 or 1

• Adequate bone marrow, renal, hepatic, pulmonary, 

and cardiac function

• ALC ш ϭϬϬͬʅL

• Prior allogeneic SCT

• Prior CD19-targeted therapy

• Prior CAR T cell therapy

• Clinically significant infection

• History of or current CNS involvement by MCL or 

other CNS disorders

Key Inclusion Criteria Key Exclusion Criteria

Zuma-2 Study: Patient Eligibility

Wang et al ASH 2019 Abstract 754 
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Baseline Disease Characteristics

a Ki-67 data were available for 49 patients at diagnosis. b Excludes bone marrow and splenic involvement. C Morphology was unknown for 10 patients.
BTKi, Bruton tyrosine kinase inhibitor; ECOG, Eastern Cooperative Oncology Group performance status; MCL, mantle cell lymphoma; MIPI, Mantle Cell Lymphoma International Prognostic Index.

6

Characteristic N = 68
Median age (range), years 65 (38 ʹ 79)

ш ϲϱ ǇeaƌƐ͕ n ;йͿ 39 (57)
Male, n (%) 57 (84)
Stage IV disease, n (%) 58 (85)
ECOG 0/1, n (%) 100 (100)
Intermediate/high-risk MIPI, n (%) 38 (56)
Ki-67 ƉƌŽlifeƌaƚiŽn indeǆ ш ϱϬй͕ nͬn ;йͿa 34/49 (69)
TP53 mutation, n/n (%) 6/36 (17)
Bone marrow involvement, n (%) 37 (54)
Extranodal disease, n (%)b 38 (56)
MCL morphology, n (%)c

Classical 40 (59)
Pleomorphic 4 (6)

Blastoid 17 (25)

Wang et al ASH 2019 Abstract 754 
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ORR by IRRC Assessment Was 93% (95% CI, 84 – 98) and CR Rate Was 
67% (95% CI, 53 – 78) 

Investigator-assessed ORR in N = 60 was 88% (CR rate 70%), with 95% and 90% concordance between IRRC- and investigator-assessed ORR and CR rate, respectively. IRRC-assessed ORR in ITT (N = 74) was 85% (CR Rate 59%).

CR, complete response; IRRC, Independent Radiology Review Committee; ORR, objective response rate; PD, progressive disease; PR, partial response; SD, stable disease.

9

Efficacy-
Evaluable

N = 60
Median follow-up (range), mo 12.3 (7.0 ʹ 32.3)

PaƚieŶƚƐ ǁiƚh ш Ϯϰ ŵŽ fŽllŽǁ-up, n (%) 28 (47)

Median time to response (range), mo

Initial response 1.0 (0.8 ʹ 3.1)

CR 3.0 (0.9 ʹ 9.3)

Patients converted from PR/SD to CR, n (%) 24 (40)

PR to CR 21 (35)

SD to CR 3 (5)
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93% ORR

67% CR
(n = 40)

27% PR
(n = 16)

3%
(n = 2)

3%
(n = 2)

ORR by IRRC Assessment Was 93% (95% CI, 84 – 98) and CR Rate Was 67% 
(95% CI, 53 – 78) 
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Progression-Free Survival and Overall Survival

• Median PFS and median OS were not reached after a median follow-up of 12.3 months

OS, overall survival; PFS, progression-free survival.

13
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Conclusions

• KTE-X19, in a single infusion, demonstrates high rates of durable responses in R/R MCL

- The 93% ORR, which includes a 67% CR rate, is the highest reported rate of disease response in 
patients with prior BTKi failure

- Of ƚhe iŶiƚiaů Ϯϴ ƉaƚieŶƚƐ ƚƌeaƚed͕ ϰϯй aƌe iŶ ƌeŵiƐƐiŽŶ afƚeƌ ш Ϯ ǇeaƌƐ Žf fŽůůŽǁ-up

• The safety profile is consistent with that reported in prior studies of anti-CD19 CAR T cell 
therapies in aggressive NHL

- No deaths due to CRS or neurologic events; most symptoms occurred early and were generally 
reversible

• The efficacy, reliable and rapid manufacturing, and manageable toxicities identify an 
important and promising role for KTE-X19 in treating patients with R/R MCL who have an 
urgent unmet medical need

BTKi, Bruton tyrosine kinase inhibitor; CAR, chimeric antigen receptor; CR, complete response; CRS, cytokine release syndrome; MCL, mantle cell lymphoma; NHL, non-Hodgkin lymphoma; ORR, objective response rate; 
R/R, relapsed/refractory.

20

Conclusions
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