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Background

• Axi-cel is an autologous anti-CD19 CAR T cell therapy approved for the treatment of adult patients with relapsed/refractory LBCL
after ≥ 2 prior lines of systemic therapy1

• ZUMA-1 (NCT02348216) is the multicenter, single-arm, registrational Phase 1/2 study of axi‐cel in patients with refractory LBCL

• In a 2-year analysis of ZUMA-1 (median follow-up, 27.1 months; n = 101)2:

- 83% ORR (58% CR rate) with 39% ongoing response rate at the data cutoff date

- Grade ≥ 3 CRS (11%) and NEs (32%) were manageable and largely reversible 

• In a 3-year follow-up analysis of ZUMA-1 (median follow-up, 39.1 months), median OS was 25.8 months, and the KM estimate 
of the 3-year OS rate was 47%3

• Data from ZUMA-1 Cohort 4 suggested that earlier use of corticosteroids for immune system suppression in patients with 
mild NEs (Grade < 2) and low-grade CRS (Grade 1) may reduce the incidence of Grade ≥ 2 NEs without significant impact on 
efficacy (73% ORR; 51% CR; reactive strategy)4

• The ZUMA-1 Cohort 6 primary analysis (median follow-up, 8.9 months) showed that prophylactic steroids reduced the rate of 
Grade ≥ 3 CRS to 0% and Grade ≥ 3 NEs to 13%, while achieving an ORR of 95% and a CR rate of 80% (proactive strategy)5

• Here, we present additional survival findings with ≥ 4 years of follow-up and recovery of polyclonal B cells from ongoing 
responders in ZUMA-1

1. YESCARTA® (axicabtagene ciloleucel) [prescribing information]. Santa Monica, CA: Kite Pharma, Inc; 2020. 2. Locke FL, et al. Lancet Oncol. 2019;20:31-42. 3. Neelapu SS, et al. Oral presentation at ASH 2019. #203. 
4. Topp MS, et al. Blood. 2019;134(suppl, abstr):243. 5. Oluwole OO, et al. Manuscript in preparation. 
Axi-cel, axicabtagene ciloleucel; CAR, chimeric antigen receptor; CR, complete response; CRS, cytokine release syndrome; KM, Kaplan-Meier; LBCL, large B cell lymphoma; ORR, objective response rate; NE, neurologic 
event.
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ZUMA-1 Treatment Schema

Axi-cel, axicabtagene ciloleucel; ASCT, autologous stem cell transplantation; axi-cel, axicabtagene ciloleucel; CAR, chimeric antigen receptor; DLBCL, diffuse large B cell lymphoma; LBCL, large B cell lymphoma; 
PMBCL, primary mediastinal B cell lymphoma; TFL, transformed follicular lymphoma.

3
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Key eligibility criteria for ZUMA-1
• Refractory LBCL (DLBCL, PMBCL, TFL)
• No response to last chemotherapy or 

relapse ≤ 12 months post ASCT
• Prior anti-CD20 monoclonal antibody and 

anthracycline

Conditioning regimen

• Cyclophosphamide 500 mg/m2 and 
fludarabine 30 mg/m2 for 3 days

Axi-Cel

• 2 × 106 CAR+ cells/kg
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Methods

• The primary endpoint was ORR, and the first response assessment occurred 4 weeks after infusion 

• Response assessments were performed, per protocol, up to 24 months or until disease progression, 
whichever occurred first

• For patients in ongoing response beyond Month 24, response assessments were performed per 
institutional SOC

• Time to next therapy was defined as time from axi-cel infusion to initiation of new anticancer therapy, 
including CAR T cell retreatment and excluding stem cell transplantation, or death from any cause

• Median OS, 4-year survival rates, and time to next therapy were estimated using Kaplan-Meier 
methodology

• Blood levels of CAR T cells were quantified using a validated polymerase chain reaction, and B cells were 
phenotyped using flow cytometry

- Data are presented for patients with ongoing responses at ≥ 3 years of follow-up who also had evaluable samples

4

Axi-cel, axicabtagene ciloleucel; CAR, chimeric antigen receptor; ORR, objective response rate; OS, overall survival; SOC, standard of care. 
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ZUMA-1 Phase 2 Patient Disposition and Axi-Cel 
Manufacturing

5

Conditioning
n = 103

Enrolled
N = 111

Axi-Cel
n = 101

Patients not treated:
• Adverse event (n = 4)
• No measurable disease (n = 2)
• Death due to disease progression 

(n = 1)
• Manufacturing failure (n = 1)

Patients not treated:
• Adverse event (n = 1)
• Death (n = 1)

• Data cutoff: August 11, 2020 (4-year update)
• Median follow-up for Phase 2: 51.1 months

Patient populations
• Enrolled patients: N = 111 (ITT) 
• Axi-cel–treated patients: n = 101 (mITT)

• Among the 111 patients who were enrolled (ITT population), the median manufacturing time was 
17 days (range, 14 – 51; n = 110 [manufacturing was not feasible for 1 patient]), with an overall 
manufacturing success rate of 99% 

Axi-cel, axicabtagene ciloleucel; ITT, intent-to-treat; mITT, modified intent-to-treat. 
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Time to Response and Next Therapy

• As previously reported in the 2-year ZUMA-1 analysis,1 among patients who received axi-cel 
(mITT, n = 101), the median time from axi-cel infusion to both objective response and CR 
was 1.0 month (range, 1 – 12)

• Among the 111 patients who constituted the ITT population, the median time from 
enrollment/leukapheresis to objective response and CR was 1.7 months (range, 0.7 – 12.9) 
and 1.9 months (range, 0.7 – 13.3), respectively

- 76% of enrolled patients had an objective response, and 53% had a CR1

• Median time to next anticancer therapy was 8.7 months (range, 0.3 – 53.8) after axi-cel 
infusion (mITT population)

• Two patients in axi-cel–induced remission underwent alloSCT

1. Locke FL, et al. Lancet Oncol. 2019;20:31-42.
Axi-cel, axicabtagene ciloleucel; alloSCT, allogeneic stem cell transplantation; CR, complete response; ITT, intent-to-treat; mITT, modified intent-to-treat.
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Overall Survival At 4 Years (mITT, n = 101)

7

Axi-cel, axicabtagene ciloleucel; KM, Kaplan-Meier; mITT, modified intent-to-treat; NE, not estimable; OS, overall survival.

• Among axi-cel–treated patients (mITT, n = 101), with ≥ 4 years of follow-up (median, 51.1 months), 
median OS was 25.8 months, and the KM estimate of the 4-year OS rate was 44%

• Among the entire enrolled population (ITT, n = 111), median OS was 17.4 months, and the KM estimate 
of the 4‐year OS rate was 41%
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n (%) N = 111

Patients who died 66 (59)
Primary cause of death

Progressive disease 52 (47)
Other 8a (7)
Adverse event 5b (5)
Secondary malignancy 1 (1)

• Since study initiation, 59% of patients in the ITT 
population have died (Table)

• Since the 2-year data cutoff date1:

- Eight patients have died (progressive disease [n = 5]; 
secondary malignancy [MDS, unrelated to axi-cel], 
cardiac arrest, and unknown [n = 1 each]) 

- No new axi-cel–related SAEs have been reported

- Four patients received IVIG therapy

8

a Three events had no causal relationship (MDS [n = 1, patient was enrolled but not treated]; cardiac arrest [n = 2]), 4 events occurred post subsequent therapy (sepsis [n = 1], infection [n = 2], and pulmonary 
nocardiosis [n = 1]), and 1 event was unknown. b One event was related to conditioning chemotherapy (tumor lysis syndrome; patient was enrolled but not treated), 2 events had no causal relationship (sepsis, 
pulmonary embolism), and 2 events were related to axi-cel (brain injury and hemophagocytic lymphohistiocytosis [also considered to be Grade 5 cytokine release syndrome]).  
1. Locke FL, et al. Lancet Oncol. 2019;20:31-42. 2. Neelapu SS, et al. N Engl J Med. 2017;377:2531-2544.
Axi-cel, axicabtagene ciloleucel; ITT, intent-to-treat; IVIG, intravenous immunoglobulin; MDS, myelodysplastic syndrome; RCR, replication-competent retrovirus; SAE, serious adverse event.

Safety

• Importantly, as of this 4-year data cutoff date, and similar to previous reports1,2: 

- No axi-cel–related secondary malignancies have been reported 

- No confirmed cases of RCR have been reported
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CAR T Cell and B Cell Detection in Blood

• As previously reported, patients in ongoing response after 2 years had significantly 
greater peak CAR T cell expansion in blood 7 – 14 days after axi-cel infusion than 
did patients with relapse (P = .014) or no response (P = .0003)1

• Blood samples from 21 patients in ongoing response (per institutional SOC) at 
≥ 3 years were available for analysis of CAR T cells and evaluation of B cell presence 

- All evaluable patients had detectable B cells in blood at 3 years after axi-cel treatment

- 67% of patients (n = 14/21) had detectable CAR gene-marked cells and polyclonal B cells 
in blood at 3 years

1. Locke FL, et al. Lancet Oncol. 2019;20:31-42. 
Axi-cel, axicabtagene ciloleucel; CAR, chimeric antigen receptor; SOC, standard of care.

9
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B cells were characterized in cryopreserved PBMCs using multicolor flow cytometry. Viable cells were calculated as a percentage of the total number of viable CD45+ leukocytes. B cell subsets were defined as 
CD45+CD3−CD14−CD16−CD56−CD19+ and/or CD20+ and further phenotyped as follows: Ig kappa, Ig lambda, class-switched memory (CD20+CD27+IgD−), non–class-switched memory (CD20+CD27+IgD+), 
naïve (CD20+CD27−IgD+CD24lowCD38low), plasmablasts (CD38highCD20−), and transitional (CD20+CD27−IgD+CD24+CD38mid).
a n = 21 patients because 2 patients had lambda value equal to 0.  
Ig, immunoglobulin; PBMC, peripheral blood mononuclear cell.

Most Patients With Evaluable B Cells in Ongoing Response at 3‐Year 
Follow‐Up Demonstrated Polyclonal B Cell Recovery and Diversity

• 91% of patients (n = 21/23) demonstrated 
polyclonal B cell recovery

• The median Ig kappa-lambda ratio was 1.6a

B Cell Recovery B Cell Diversity
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Conclusions

• Axi-cel produced rapid responses, robust CAR T cell expansion, and long-term disease control in patients with 
refractory LBCL

- Most responses, including CRs, occurred by the first assessment (Day 28)

- The ORR in the mITT was 83%, with a CR rate of 58%1

- With ≥ 4 years of follow-up, axi-cel treatment produced deep and durable responses, with a 4-year OS rate (KM estimate) of 
44% among axi-cel–treated patients

• The brief time elapsed between enrollment/leukapheresis and objective response supports both the speed, 
success, and reliability of manufacturing

- Among enrolled patients (N = 111), 53% achieved a CR1

• ZUMA-1 patients with ongoing responses at ≥ 3 years showed evidence of restoration of a polyclonal B cell 
compartment and clearance of functional CAR T cells, a key component of the long‐term safety of CD19-directed 
CAR T cell therapies

- The median kappa-lambda ratio and relative levels of key B cell subsets, including memory and naive B cell immunophenotypes, 
suggest reconstitution of the B cell repertoire, which is consistent with published data in healthy individuals2,3

• Altogether, these findings support the hypothesis that persistence of functional CAR T cells is not necessary for 
deep and durable remissions in LBCL while allowing for gradual recovery and reconstitution of the humoral 
immune system 

11

1. Locke FL, et al. Lancet Oncol. 2019;20:31-42. 2. Deneys V, et al. J Immunol Methods. 2001;253:23-36. 3. Scott GD, et al. J Clin Pathol. 2018;71:174-179.
Axi-cel, axicabtagene ciloleucel; CAR, chimeric antigen receptor; CR, complete response; KM, Kaplan-Meier; LBCL, large B cell lymphoma; mITT, modified intent-to-treat; ORR, objective response rate.
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