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Chimeric Antigen Receptor (CAR) T-cell therapy has improved outcomes in multiple 
hematological malignancies, such as multiple myeloma and non-Hodgkin lymphoma. 
CD-19 targeting CAR T-cells have improved outcomes in both aggressive and indolent 
types of non-Hodgkin lymphoma. Four CAR T-cell products have been approved by the 
United States (U.S.) Food and Drug Administration (FDA) for the management of 
non-Hodgkin lymphoma. This article reviews the currently available commercial CAR 
T-cells products’ role in managing diffuse large B-cell lymphoma, follicular lymphoma, 
and mantle cell lymphoma. We summarize pivotal clinical trials and real-world data on 
their efficacy and safety. 

INTRODUCTION 

Chimeric Antigen Receptor (CAR) T-cell therapy has trans-
formed the treatment landscape of hematological malig-
nancies. Autologous CAR T-cell therapy is a form of per-
sonalized immunotherapy in which a patient’s T-cells are 
genetically engineered to contain a CAR that recognizes a 
specific antigen in tumor cells. Several targets were identi-
fied for various cancers, but the two targets that showed the 
most success in clinical trials were CD19 and BCMA.1 Two 
BCMA targeting CAR T-cells are approved by the United 
States (U.S.) Food and Drug Administration (FDA) for treat-
ing multiple myeloma and four CD19 targeting CAR T-cells 
are approved for treating some lymphoproliferative dis-
eases.2 Other targets are being investigated in various dis-
eases, including T-cell and Hodgkin’s lymphoma, solid tu-
mors, and autoimmune diseases.3‑5 

The evidence of improved outcomes in several hemato-
logical malignancies with CAR T-cells makes it a promising 
and rapidly evolving immunotherapeutic agent. However, 
two important toxicities associated with CAR T-cell ther-
apy include cytokine release syndrome (CRS) and immune 
effector cell-associated neurotoxicity syndrome (ICANS).1,

6 CRS typically manifests shortly after CAR T-cell infusion 
with fevers, hypotension, and hypoxia in severe cases. 
Recognition of the target antigen by the CAR T-cells leads 
to a significant release of cytokines. It is typically treated 
with IL-6-directed therapy such as tocilizumab.1,6 

Similarly, ICANS develops soon after infusion and can 
present with confusion, writing difficulty, motor deficits, 
seizures, and cerebral edema. It is treated supportively with 
corticosteroids.1,6 Additionally, CAR T-cell therapy’s long-
term effects are still poorly understood, including the risk 
of subsequent malignancies.7,8 

In this review, we summarize the current role of CAR T-
cell therapy in the treatment of non-Hodgkin lymphoma, 
focusing on diffuse large B-cell, follicular, and mantle-cell 
lymphoma. 

ROLE OF CD-19 CAR T-CELLS IN LARGE B-CELL 
LYMPHOMA 

Diffuse large B-cell lymphoma (DLBCL) is the most com-
mon subtype of non-Hodgkin lymphoma (NHL).9 For newly 
diagnosed DLBCL, chemoimmunotherapy remains the 
mainstay of treatment, with R-CHOP (Rituximab, Cy-
clophosphamide, Doxorubicin, Vincristine, and Pred-
nisone) and Pola-CHP (Polatuzumab vedotin, Cyclophos-
phamide, Doxorubicin, and Prednisone) as the standard 
regimens, achieving complete responses in majority of pa-
tients.10‑12 However, despite these therapies, a significant 
number of patients relapse or become refractory (R/R), 
which negatively impact their prognosis.13 

Currently, three CD-19 CAR T-cell therapies are FDA-
approved in the United States for the treatment of R/R 
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DLBCL: Axicabtagene ciloleucel (axi-cel), Tisagenlecleucel 
(tisa-cel) and Lisocabtagene maraleucel (liso-cel).2 Several 
landmark trials have evaluated the efficacy of these CD-19 
CAR T-cell therapies in R/R DLBCL (see supplementary 
table 1). ZUMA-1 demonstrated an overall response rate 
(ORR) of 83% and a complete response (CR) rate of 58%, 
with a median OS of 25.8 months and a 5-year OS rate of 
43%.14,15 On the other hand, the JULIET trial and its follow 
up analysis evaluated tisa-cel in R/R DLBCL.16,17 The pri-
mary study demonstrated an ORR of 52% and a CR rate of 
40%. At a median follow-up of 40.3 months, 53% of patients 
maintained their response and 39% achieved a CR.16,17 

Furthermore, the TRANSCEND-NHL-001 and PILOT tri-
als evaluated liso-cel in R/R DLBCL patients across differ-
ent settings. In the TRANSCEND trial, liso-cel achieved an 
ORR of 73% and a CR rate of 53% with a median OS of 27.3 
months. The PILOT study, focusing on patients not eligible 
for HSCT, showed an ORR of 80% and a CR rate of 48%.18‑20 

Despite these promising results, CAR T-cell therapies are 
associated with significant toxicities, particularly CRS and 
ICANS. CRS is triggered by rapid immune activation and cy-
tokine release, which can lead to hypotension and multi-
organ failure in severe cases. In the ZUMA-1 trial, grade 3 
or higher CRS was reported in 13%, while grade 3 or higher 
ICANS occurred in 28% of patients.14 In the JULIET trial 
for tisa-cel, grade 3 or higher CRS occurred in 22% of pa-
tients, and neurological events occurred in 12%.16 Liso-cel 
demonstrated a more favorable safety profile in the TRAN-
SCEND NHL 001 trial, with grade 3 or higher CRS and 
ICANS rates of 2% and 10%, respectively.19 

Additionally, multiple trial have investigated the role of 
CAR T-cell therapy in the second line setting, leading to 
two approvals for liso-cel and axi-cel after the Transform 
and ZUMA-7 trials.21‑23 ZUMA-7 evaluated axi-cel in the 
second-line setting in patients who had a primary refrac-
tory disease or relapsed within 12 months of their remis-
sion. It showed a significant improvement in event-free sur-
vival (EFS) compared to standard care, with a median EFS of 
8.3 months vs 2.0 months, and higher ORR and CR rates.21,

22 

Real-world studies have demonstrated the effectiveness 
and challenges of CAR T-cell therapy in R/R DLBCL, in-
cluding among older patients.24‑26 For instance, in a mul-
ticenter analysis by Berning et al,24 172 patients were com-
pared by age group (<70 vs. ≥70 years). The study found 
similar ORR (77.7% vs. 78.3%) and progression-free survival 
(PFS-10.2 vs. 11.1 months), with no significant difference in 
grade ≥3 CRS or neurotoxicity. Additionally, Bethge et al25 

conducted a real-world analysis of 356 patients from the 
German Registry for Stem Cell Transplantation, highlight-
ing the impact of bridging therapy and CAR T-cell prod-
uct selection on outcomes. Infections from prolonged neu-
tropenia were identified as the main driver of non-relapse 
mortality (NRM), with higher NRM observed in patients 
treated with axi-cel. Elevated LDH, failed bridging therapy, 
and older age were significant risk factors for poor out-
comes, emphasizing the importance of infection manage-
ment and careful patient selection. 

CD-19 CAR T-cell therapies have significantly impacted 
the treatment landscape for R/R DLBCL, offering new hope 
to a population with limited options. While the three main 
therapies—axi-cel, tisa-cel, and liso-cel—have shown ro-
bust efficacy in clinical trials, real-world data highlight the 
importance of infection management and long-term mon-
itoring. Future research will be key in addressing current 
limitations and expanding the role of CAR-T cells in DLBCL 
treatment. 

ROLE OF CD-19 CAR T-CELLS IN FOLLICULAR 
LYMPHOMA 

Follicular lymphoma (FL) is considered an incurable, indo-
lent type of non-Hodgkin lymphoma with a relapsing and 
remitting course.27 FL is the second most diagnosed B-
cell lymphoproliferative disease in the United States and 
Western Europe that is commonly detected at an advanced 
stage. Despite being highly responsive to early lines of 
treatment, approximately 20% of patients with FL experi-
ence relapse within 2 years of treatment.28 In the past two 
decades, there have been many advancements in treatment 
options that have improved the median overall survival of 
patients with FL. 

CAR T-cells have increased the treatment options partic-
ularly for FL patients with relapsed/refractory (r/r) disease 
after >2 lines of treatment. Currently, there are several CAR 
T-cells approved by the U.S. FDA for the treatment of r/r FL 
including: Axi-cel, tisa-cel and liso-cel (see supplementary 
table 2). 

In the phase 2, multicenter, single-arm, ZUMA-5 
study,29 124 adult patients with histologically confirmed 
r/r FL received axi-cel. In the primary analysis by Jacobson 
et al., out of 127 patients, axi-cel resulted in an ORR in 
119 (94%) patients and CR rate in 100 (79%) patients. At 
the three-year follow-up analysis, the median PFS was 40.2 
months and the median overall survival (OS) was not 
reached.30 Grade 3 or worse CRS occurred in eight (6%) pa-
tients and grade 3 or 4 neurological events occurred in 19 
(15%) patients.29 This trial indicated a favorable response 
in patients that were overall considered high risk (failed >2 
prior lines of therapy). 

The ELARA trial was a single-arm phase 2, multinational 
trial that used tisa-cel, another autologous anti-CD19 CAR 
T-cell therapy.31,32 The study enrolled 97 patients with r/r 
FL who had undergone two or more lines of therapy. In the 
primary analysis, ORR was 86% with a CR rate 69%. With a 
median follow-up of 17 months, median PFS and OS were 
not reached. Longer-term analysis revealed that an esti-
mated 24-month PFS rate in all patients was 57.4% and OS 
rate was 87.7%. Rates of Grade 3 CRS was 0% and grade >3 
ICANS was 1%.31,32 These studies showed tisa-cel has com-
parable efficacy with favorable safety outcomes than axi-
cel33 and can be administered in an outpatient setting.31,32 

Liso-cel is the third approved CD19.CAR T-cell after the 
phase 2 TRANSCEND FL trial.34 It evaluated the use of liso-
cel as second line treatment in 23 patients with r/r FL who 
had high-risk disease features such as progression of dis-
ease within 24 months and 107 patients as third line treat-
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ment or later (3L+). The TRANSCEND FL trial evaluated 
CAR-T in the largest population to date and revealed a sim-
ilar efficacy profile with median PFS and OS not reached at 
a median follow-up of 17.8 months. The 12-month PFS rate 
was 91%, and 12- month OS rate was 96%.34 It also had a 
similar safety profile as Grade 3 CRS occurred in 1% of pa-
tients and neurological events grade 3 or greater occurred 
in 2% of patients. 

ROLE OF CD-19 CAR T-CELLS IN MANTLE CELL 
LYMPHOMA 

Mantle cell lymphoma (MCL) is a less common type of 
NHL, with clinical manifestations ranging from asympto-
matic cases to extra-nodal involvement, affecting numer-
ous organ systems, such as the gastrointestinal tract and 
central nervous system.35 The role of CD-19 CAR T-cells 
in the treatment of refractory or relapsed Mantle cell lym-
phoma was established by the ZUMA-2 and TRANSCEND 
NHL 001 early phase trials leading to the approval of two 
CAR T-cell products by the U.S. FDA (refer to supplemen-
tary table 3).36,37 

ZUMA-2 is a multi-center, single-arm phase 2 clinical 
trial that evaluated the efficacy and safety of Brexucabta-
gene autoleucel (Brexu-cel) in patients with relapsed/re-
fractory MCL.35 Brexu-cel is a second-generation CD-19 
targeting CAR T-cell. The trial enrolled 74 patients, but 
brexu-cel was administered to 68 heavily pretreated MCL 
patients, 37% of whom received bridging therapy. Patients 
received a median of 3 (range, 1-5) prior lines of therapy 
with 81% of patients receiving 3 or more lines of therapy. 
The primary endpoint of the trial was ORR. There were 
multiple additional secondary endpoints including DOR, 
PFS and OS.36 In the most recent analysis of ZUMA-2 with 
a median follow-up of 35.6, ORR of 91%, with 68% achiev-
ing a CR. The median duration of response was reported to 
be 28.2 months with a reported median PFS of 25.8 months 
and median OS of 46.6 months. The 24 months PFS was 
53% and the 30 months OS was 60%.38 Most patients (91%) 
experienced CRS; grade 3 or higher CRS occurred in 15% 
of patients. ICANS events were reported in 63% of patients 
with 31% of patients with grade 3 or higher. Most adverse 
events were effectively managed with tocilizumab and glu-
cocorticoids. The median time to adverse event resolution 
was 11 days. The most frequently reported grade > 3 ad-
verse event was cytopenia.36 

More recently, results of the analysis of the MCL cohort 
of the TRANSCEND NHL 001 trial were published. TRAN-
SCEND NHL 001 is a phase 1 open-label trial evaluating the 
safety and efficacy of lisocabtagene maraleucel (liso-cel) in 
different NHL patients.37 The study recruited 104 MCL pa-
tients, who had been exposed to ≥ 2 prior lines of therapy, 
including BTK inhibitors; 88 received liso-cel infusion.37 

The efficacy set of 83 patients reported an ORR of 83.1%, 
with 72.3% achieving a CR. Patients with high-risk features 
had similar responses. CR rates were higher when com-
pared to the ZUMA-2 study. Median DOR was 15.7 months 
(28.2 in the ZUMA-2 study). Median PFS and OS were 15.3 
and 18.2 months, respectively. Adverse events of grade 3 

or higher were observed in 86% of patients, mostly cytope-
nia. CRS of all grades occurred in 61% of patients; only 
1% experienced a grade 3 or higher CRS, grade 4 specifi-
cally. ICANS occurred in 31% of patients; 9% had grade 3 or 
higher. Approaches to manage toxicities were the same in 
both trials.37 

Additionally, real-world data confirms the notable effi-
cacy and safety of CD-19 targeting CAR T-cell therapy in 
relapsed/refractory MCL. However, all currently published 
studies are utilizing brexu-cel. The largest real-world study 
results investigating brexu-cel, which included a distinct 
population that wasn’t included in ZUMA-2, were pub-
lished by the US Lymphoma CAR T Consortium, affirming 
the treatment’s efficacy and safety.39 168 r/r MCL patients 
received brexu-cel. ORR was 90%, with 82% achieving CR. 
With a median follow-up of 14.3 months, Median DOR was 
17.2 months, whereas median PFS was 16.4 months. Median 
OS wasn’t reached but at 1-year estimation it was 75%. 
High risk features were common, as 68% received bridging 
therapy (compared to 37% in ZUMA-2) and 10% had CNS 
involvement. Similar safety profile was observed compared 
to the ZUMA-2 study, CRS and ICANS of grade 3 or higher 
occurred in 8% and 32%, respectively.38 These results were 
supported by smaller studies. For instance, Lacoboni et 
al.40 reported the results of 33 r/r MCL patients who re-
ceived brexu-cel, at a median follow-up of 10.1 months. 
Similar efficacy and safety results were observed.39 Fur-
thermore, in a multi-center study in the UK,41 83 r/r MCL 
patients, who had been exposed to a median of 2 previous 
lines of therapy, received brexu-cel. 90% of patients re-
ceived bridging therapy after leukapheresis, reflecting a 
population at a higher risk than the ones seen in the other 
real-world studies. Following a median follow-up of 13.3 
months, ORR was 87%, with 81% achieving CR, while these 
rates are slightly lower compared to other studies, this em-
phasized the efficacy of brexu-cel in high-risk populations. 
The median PFS was 21 months. Median OS was not 
reached but, 1-year estimated OS was 74%. High-risk factor 
subgroups were associated with less favorable survival out-
comes. Grade >3 CRS and ICANS were reported in 12% and 
22%, respectively.41 

Ahmed et al.42 reported on brexu-cel use in a population 
of 12 r/r MCL patients with CNS involvement, a charac-
teristic that was also present in the US Consortium study 
but excluded from landmark trials. Eleven of these patients 
received brexu-cel, while one patient received an investi-
gational therapy targeting both CD-19 and CD-20. Among 
those, eight had active CNS disease at the time of lym-
phodepletion, and the rest did not have active CNS disease 
at the time of infusion. Six (50%) patients received bridging 
therapy; 2 patients had cranial radiation as bridging ther-
apy to help control CNS disease, an approach that is not ob-
served in other RWE studies.42 Promising efficacy was ob-
served; at 3 months, CNS response and ORR were the same, 
as 92% achieved CR. PFS and OS at 1 year for patients with 
active CNS disease were 25% and 63%, respectively. Al-
though these outcomes were lower compared to other stud-
ies, patients in this study were at a higher risk. No grade 
3 or higher CRS was reported. ICANS of grade 3 or higher 
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occurred in 58%, which is higher compared to the ZUMA-2 
study.42 

Submitted: November 20, 2024 AST, Accepted: November 24, 
2024 AST 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom-

mons.org/licenses/by/4.0/legalcode for more information. 

The Role of CD-19 Targeting Chimeric Antigen Receptor (CAR) T-cell Therapy in Non-Hodgkin Lymphoma.

High Yield Medical Reviews 4



REFERENCES 

1. Lu J, Jiang G. The journey of CAR-T therapy in 
hematological malignancies. Mol Cancer. 
2022;21(1):194. doi:10.1186/s12943-022-01663-0 

2. Haydu JE, Abramson JS. The rules of T-cell 
engagement: current state of CAR T cells and 
bispecific antibodies in B-cell lymphomas. Blood Adv. 
2024;8(17):4700-4710. doi:10.1182/
bloodadvances.2021004535 

3. Muhsen IN, Hill LC, Ramos CA. Chimeric Antigen 
Receptor T Cells in Hodgkin and T-Cell Lymphomas. 
Hematol Oncol Clin North Am. 2023;37(6):1107-1124. 
doi:10.1016/j.hoc.2023.05.017 

4. Edeline J, Houot R, Marabelle A, Alcantara M. CAR-
T cells and BiTEs in solid tumors: challenges and 
perspectives. J Hematol Oncol. 2021;14(1):65. 
doi:10.1186/s13045-021-01067-5 

5. Müller F, Taubmann J, Bucci L, Wilhelm A, 
Bergmann C, Völkl S, et al. CD19 CAR T-Cell Therapy 
in Autoimmune Disease - A Case Series with Follow-
up. N Engl J Med. 2024;390(8):687-700. doi:10.1056/
NEJMoa2308917 

6. Jain MD, Smith M, Shah NN. How I treat refractory 
CRS and ICANS after CAR T-cell therapy. Blood. 
2023;141(20):2430-2442. doi:10.1182/
blood.2022017414 

7. Steffin DHM, Muhsen IN, Hill LC, et al. Long-term 
follow-up for the development of subsequent 
malignancies in patients treated with genetically 
modified IECs. Blood. 2022;140(1):16-24. doi:10.1182/
blood.2022015728 

8. Tix T, Alhomoud M, Shouval R, et al. Second 
Primary Malignancies after CAR T-Cell Therapy: A 
Systematic Review and Meta-analysis of 5,517 
Lymphoma and Myeloma Patients. Clin Cancer Res. 
2024;30(20):4690-4700. doi:10.1158/
1078-0432.CCR-24-1798 

9. Sant M, Allemani C, Tereanu C, De Angelis R, 
Capocaccia R, Visser O, et al. Incidence of 
hematologic malignancies in Europe by morphologic 
subtype: results of the HAEMACARE project. Blood. 
2010;116(19):3724-3734. doi:10.1182/
blood-2010-05-282632 

10. Abrisqueta P. New Insights into First-Line 
Therapy in Diffuse Large B-Cell Lymphoma: Are We 
Improving Outcomes? J Clin Med. 2024;13(7). 
doi:10.3390/jcm13071929 

11. Coiffier B, Lepage E, Briere J, Herbrecht R, Tilly H, 
Bouabdallah R, et al. CHOP chemotherapy plus 
rituximab compared with CHOP alone in elderly 
patients with diffuse large-B-cell lymphoma. N Engl J 
Med. 2002;346(4):235-242. doi:10.1056/
NEJMoa011795 

12. Pfreundschuh M, Kuhnt E, Trümper L, Osterborg 
A, Trneny M, Shepherd L, et al. CHOP-like 
chemotherapy with or without rituximab in young 
patients with good-prognosis diffuse large-B-cell 
lymphoma: 6-year results of an open-label 
randomised study of the MabThera International 
Trial (MInT) Group. Lancet Oncol. 
2011;12(11):1013-1022. doi:10.1016/
S1470-2045(11)70235-2 

13. Kesireddy M, Lunning M. Relapsed or Refractory 
Diffuse Large B-Cell Lymphoma: “Dazed and 
Confused.” Oncology (Williston Park). 
2022;36(6):366-375. 

14. Neelapu SS, Locke LF, Bartlett LN, Lekakis JL, 
Miklos BD, Jacobson AC, et al. Axicabtagene 
Ciloleucel CAR T-Cell Therapy in Refractory Large B-
Cell Lymphoma. New England Journal of Medicine. 
2017;377(26):2531-2544. doi:10.1056/
NEJMoa1707447 

15. Neelapu SS, Jacobson CA, Ghobadi A, et al. Five-
year follow-up of ZUMA-1 supports the curative 
potential of axicabtagene ciloleucel in refractory 
large B-cell lymphoma. Blood. 
2023;141(19):2307-2315. 

16. Schuster JS, Bishop RM, Tam SC, Waller KE, 
Borchmann P, Mcguirk PJ, et al. Tisagenlecleucel in 
Adult Relapsed or Refractory Diffuse Large B-Cell 
Lymphoma. New England Journal of Medicine. 
2019;380(1):45-56. doi:10.1056/NEJMoa1804980 

17. Schuster JS, Tam SC, Borchmann P, Worel N, 
Mcguirk PJ, Holte H, et al. Long-term clinical 
outcomes of tisagenlecleucel in patients with 
relapsed or refractory aggressive B-cell lymphomas 
(JULIET): a multicentre, open-label, single-arm, 
phase 2 study. The Lancet Oncology. 
2021;22(10):1403-1415. doi:10.1016/
S1470-2045(21)00375-2 

18. Sehgal A, Hoda D, Riedell AP, Ghosh N, Hamadani 
M, Hildebrandt CG, et al. Lisocabtagene maraleucel 
as second-line therapy in adults with relapsed or 
refractory large B-cell lymphoma who were not 
intended for haematopoietic stem cell 
transplantation (PILOT): an open-label, phase 2 
study. The Lancet Oncology. 2022;23(8):1066-1077. 
doi:10.1016/S1470-2045(22)00339-4 

The Role of CD-19 Targeting Chimeric Antigen Receptor (CAR) T-cell Therapy in Non-Hodgkin Lymphoma.

High Yield Medical Reviews 5

https://doi.org/10.1186/s12943-022-01663-0
https://doi.org/10.1182/bloodadvances.2021004535
https://doi.org/10.1182/bloodadvances.2021004535
https://doi.org/10.1016/j.hoc.2023.05.017
https://doi.org/10.1186/s13045-021-01067-5
https://doi.org/10.1056/NEJMoa2308917
https://doi.org/10.1056/NEJMoa2308917
https://doi.org/10.1182/blood.2022017414
https://doi.org/10.1182/blood.2022017414
https://doi.org/10.1182/blood.2022015728
https://doi.org/10.1182/blood.2022015728
https://doi.org/10.1158/1078-0432.CCR-24-1798
https://doi.org/10.1158/1078-0432.CCR-24-1798
https://doi.org/10.1182/blood-2010-05-282632
https://doi.org/10.1182/blood-2010-05-282632
https://doi.org/10.3390/jcm13071929
https://doi.org/10.1056/NEJMoa011795
https://doi.org/10.1056/NEJMoa011795
https://doi.org/10.1016/S1470-2045(11)70235-2
https://doi.org/10.1016/S1470-2045(11)70235-2
https://doi.org/10.1056/NEJMoa1707447
https://doi.org/10.1056/NEJMoa1707447
https://doi.org/10.1056/NEJMoa1804980
https://doi.org/10.1016/S1470-2045(21)00375-2
https://doi.org/10.1016/S1470-2045(21)00375-2
https://doi.org/10.1016/S1470-2045(22)00339-4


19. Abramson JS, Palomba ML, Gordon LI, et al. 
Lisocabtagene maraleucel for patients with relapsed 
or refractory large B-cell lymphomas (TRANSCEND 
NHL 001): a multicentre seamless design study. 
Lancet. 2020;396(10254):839-852. doi:10.1016/
S0140-6736(20)31366-0 

20. Abramson SJ, Palomba LM, Gordon IL, Lunning 
M, Wang M, Arnason J, et al. Two-year follow-up of 
lisocabtagene maraleucel in relapsed or refractory 
large B-cell lymphoma in TRANSCEND NHL 001. 
Blood. 2024;143(5):404-416. doi:10.1182/
blood.2023020854 

21. Locke LF, Miklos BD, Jacobson AC, Perales MA, 
Kersten MJ, Oluwole OO, et al. Axicabtagene 
Ciloleucel as Second-Line Therapy for Large B-Cell 
Lymphoma. New England Journal of Medicine. 
2022;386(7):640-654. doi:10.1056/NEJMoa2116133 

22. Westin RJ, Oluwole OO, Kersten JM, Miklos BD, 
Perales MA, Ghobadi A, et al. Survival with 
Axicabtagene Ciloleucel in Large B-Cell Lymphoma. 
New England Journal of Medicine. 
2023;389(2):148-157. doi:10.1056/NEJMoa2301665 

23. Abramson JS, Solomon SR, Arnason J, et al. 
Lisocabtagene maraleucel as second-line therapy for 
large B-cell lymphoma: primary analysis of the phase 
3 TRANSFORM study. Blood. 
2023;141(14):1675-1684. doi:10.1182/
blood.2022018730 

24. Berning P, Shumilov E, Maulhardt M, Boyadzhiev 
H, Kerkhoff A, Call S, et al. Chimeric antigen 
receptor-T cell therapy shows similar efficacy and 
toxicity in patients with diffuse large B-cell 
lymphoma aged 70 and older compared to younger 
patients: A multicenter cohort study. HemaSphere. 
2024;8(3). doi:10.1002/hem3.54 

25. Bethge AW, Martus P, Schmitt M, Holtick U, 
Subklewe M, Tresckow VB, et al. GLA/DRST real-
world outcome analysis of CAR-T cell therapies for 
large B-cell lymphoma in Germany. Blood. Published 
online 2022. doi:10.1182/blood.2021015209 

26. Lemoine J, Bachy E, Cartron G, Beauvais D, 
Gastinne T, Blasi DR, et al. Nonrelapse mortality after 
CAR T-cell therapy for large B-cell lymphoma: a LYSA 
study from the DESCAR-T registry. Blood Advances. 
2023;7(21):6589-6598. doi:10.1182/
bloodadvances.2023010624 

27. Friedberg JW. Update on follicular lymphoma. 
Hematol Oncol. 2023;41(S1):43-47. doi:10.1002/
hon.3138 

28. Kanters S, Ball G, Kahl B, et al. Clinical outcomes 
in patients relapsed/refractory after ≥2 prior lines of 
therapy for follicular lymphoma: a systematic 
literature review and meta-analysis. BMC Cancer. 
2023;23(1):74. doi:10.1186/s12885-023-10546-6 

29. Jacobson CA, Chavez JC, Sehgal AR, et al. 
Axicabtagene ciloleucel in relapsed or refractory 
indolent non-Hodgkin lymphoma (ZUMA-5): a 
single-arm, multicentre, phase 2 trial. Lancet Oncol. 
2022;23(1):91-103. doi:10.1016/
S1470-2045(21)00591-X 

30. Neelapu SS, Chavez JC, Sehgal AR, et al. Three-
year follow-up analysis of axicabtagene ciloleucel in 
relapsed/refractory indolent non-Hodgkin lymphoma 
(ZUMA-5). Blood. 2024;143(6):496-506. doi:10.1182/
blood.2023021243 

31. Fowler NH, Dickinson M, Dreyling M, et al. 
Tisagenlecleucel in adult relapsed or refractory 
follicular lymphoma: the phase 2 ELARA trial. Nat 
Med. 2022;28(2):325-332. doi:10.1038/
s41591-021-01622-0 

32. Dreyling M, Fowler NH, Dickinson M, et al. 
Durable response after tisagenlecleucel in adults with 
relapsed/refractory follicular lymphoma: ELARA trial 
update. Blood. 2024;143(17):1713-1725. doi:10.1182/
blood.2023021567 

33. Dickinson M, Martinez-Lopez J, Jousseaume E, et 
al. Comparative efficacy and safety of 
tisagenlecleucel and axicabtagene ciloleucel among 
adults with r/r follicular lymphoma. Leuk Lymphoma. 
2024;65(3):323-332. doi:10.1080/
10428194.2023.2289854 

34. Morschhauser F, Dahiya S, Palomba ML, et al. 
Lisocabtagene maraleucel in follicular lymphoma: the 
phase 2 TRANSCEND FL study [published correction 
appears in Nat Med. 2024 Aug;30(8):2374. doi: 
10.1038/s41591-024-03175-4]. Nat Med. 
2024;30(8):2199-2207. doi:10.1038/
s41591-024-03175-4 

35. Jain P, Wang M. Mantle cell lymphoma: 2019 
update on the diagnosis, pathogenesis, 
prognostication, and management. Am J Hematol. 
2019;94(6):710-725. doi:10.1002/ajh.25487 

36. Wang M, Munoz J, Goy A, Locke FL, Jacobson CA, 
Hill BT, et al. KTE-X19 CAR T-Cell Therapy in 
Relapsed or Refractory Mantle-Cell Lymphoma. N 
Engl J Med. 2020;382(14):1331-1342. doi:10.1056/
NEJMoa1914347 

The Role of CD-19 Targeting Chimeric Antigen Receptor (CAR) T-cell Therapy in Non-Hodgkin Lymphoma.

High Yield Medical Reviews 6

https://doi.org/10.1016/S0140-6736(20)31366-0
https://doi.org/10.1016/S0140-6736(20)31366-0
https://doi.org/10.1182/blood.2023020854
https://doi.org/10.1182/blood.2023020854
https://doi.org/10.1056/NEJMoa2116133
https://doi.org/10.1056/NEJMoa2301665
https://doi.org/10.1182/blood.2022018730
https://doi.org/10.1182/blood.2022018730
https://doi.org/10.1002/hem3.54
https://doi.org/10.1182/blood.2021015209
https://doi.org/10.1182/bloodadvances.2023010624
https://doi.org/10.1182/bloodadvances.2023010624
https://doi.org/10.1002/hon.3138
https://doi.org/10.1002/hon.3138
https://doi.org/10.1186/s12885-023-10546-6
https://doi.org/10.1016/S1470-2045(21)00591-X
https://doi.org/10.1016/S1470-2045(21)00591-X
https://doi.org/10.1182/blood.2023021243
https://doi.org/10.1182/blood.2023021243
https://doi.org/10.1038/s41591-021-01622-0
https://doi.org/10.1038/s41591-021-01622-0
https://doi.org/10.1182/blood.2023021567
https://doi.org/10.1182/blood.2023021567
https://doi.org/10.1080/10428194.2023.2289854
https://doi.org/10.1080/10428194.2023.2289854
https://doi.org/10.1038/s41591-024-03175-4
https://doi.org/10.1038/s41591-024-03175-4
https://doi.org/10.1002/ajh.25487
https://doi.org/10.1056/NEJMoa1914347
https://doi.org/10.1056/NEJMoa1914347


37. Wang M, Siddiqi T, Gordon LI, Kamdar M, 
Lunning M, Hirayama AV, et al. Lisocabtagene 
Maraleucel in Relapsed/Refractory Mantle Cell 
Lymphoma: Primary Analysis of the Mantle Cell 
Lymphoma Cohort From TRANSCEND NHL 001, a 
Phase I Multicenter Seamless Design Study. J Clin 
Oncol. 2023;42(10):1146-1157. doi:10.1200/
JCO.23.02214 

38. Wang M, Munoz J, Goy A, Locke FL, Jacobson CA, 
Hill BT, et al. Three-Year Follow-Up of KTE-X19 in 
Patients With Relapsed/Refractory Mantle Cell 
Lymphoma, Including High-Risk Subgroups, in the 
ZUMA-2 Study. J Clin Oncol. 2022;41(3):555-567. 
doi:10.1200/JCO.21.02370 

39. Wang Y, Jain P, Locke FL, Maurer MJ, Frank MJ, 
Munoz JL, et al. Brexucabtagene Autoleucel for 
Relapsed or Refractory Mantle Cell Lymphoma in 
Standard-of-Care Practice: Results From the US 
Lymphoma CAR T Consortium. J Clin Oncol. 
2023;41(14):2594-2606. doi:10.1200/JCO.22.01797 

40. Iacoboni G, Rejeski K, Villacampa G, van Doesum 
JA, Chiappella A, Bonifazi F, et al. Real-world 
evidence of brexucabtagene autoleucel for the 
treatment of relapsed or refractory mantle cell 
lymphoma. Blood Adv. 2022;6(12):3606-3610. 
doi:10.1182/bloodadvances.2021006922 

41. O’Reilly MA, Wilson W, Burns D, Kuhnl A, 
Seymour F, Uttenthal B, et al. Brexucabtagene 
autoleucel for relapsed or refractory mantle cell 
lymphoma in the United Kingdom: A real-world 
intention-to-treat analysis. HemaSphere. 2024;8. 
doi:10.1002/hem3.87 

42. Ahmed G, Alsouqi A, Szabo A, Samples L, 
Shadman M, Awan FT, et al. CAR T-cell therapy in 
mantle cell lymphoma with secondary CNS 
involvement: a multicenter experience. Blood Adv. 
2024;8(13):3528-3531. doi:10.1182/
bloodadvances.2023012255 

The Role of CD-19 Targeting Chimeric Antigen Receptor (CAR) T-cell Therapy in Non-Hodgkin Lymphoma.

High Yield Medical Reviews 7

https://doi.org/10.1200/JCO.23.02214
https://doi.org/10.1200/JCO.23.02214
https://doi.org/10.1200/JCO.21.02370
https://doi.org/10.1200/JCO.22.01797
https://doi.org/10.1182/bloodadvances.2021006922
https://doi.org/10.1002/hem3.87
https://doi.org/10.1182/bloodadvances.2023012255
https://doi.org/10.1182/bloodadvances.2023012255


SUPPLEMENTARY MATERIALS 

Supplementary material   
Download: https://hymr.scholasticahq.com/article/126486-the-role-of-cd-19-targeting-chimeric-antigen-receptor-
car-t-cell-therapy-in-non-hodgkin-lymphoma/attachment/255487.docx?auth_token=EB1WhxL47UqQFs2lmF7V 

The Role of CD-19 Targeting Chimeric Antigen Receptor (CAR) T-cell Therapy in Non-Hodgkin Lymphoma.

High Yield Medical Reviews 8

https://hymr.scholasticahq.com/article/126486-the-role-of-cd-19-targeting-chimeric-antigen-receptor-car-t-cell-therapy-in-non-hodgkin-lymphoma/attachment/255487.docx?auth_token=EB1WhxL47UqQFs2lmF7V
https://hymr.scholasticahq.com/article/126486-the-role-of-cd-19-targeting-chimeric-antigen-receptor-car-t-cell-therapy-in-non-hodgkin-lymphoma/attachment/255487.docx?auth_token=EB1WhxL47UqQFs2lmF7V

	The Role of CD-19 Targeting Chimeric Antigen Receptor (CAR) T-cell Therapy in Non-Hodgkin Lymphoma.
	Introduction
	Role of CD-19 CAR T-Cells in Large B-Cell Lymphoma
	Role of CD-19 CAR T-Cells in Follicular Lymphoma
	Role of CD-19 CAR T-Cells in Mantle Cell Lymphoma
	References
	Supplementary Materials


