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&+8�GH�4XpEHF�8ࡳ�QLYHUVLWp�/DYDO��/DYDO��4XpEHF

CELLULAR THERAPY IN CLL/iNHL:
THERAPEUTIC AGENTS IN THE PIPELINE
Introduction 
$GYDQFHG�FHOOXODU�WKHUDSLHV�KDYH�EHHQ�LQWURGXFHG�LQ�
Canada over the past two years. Chimeric antigen receptor 
�&$5��7�FHOO�WKHUDS\�LV�WKH�FXUUHQW�VWDQGDUG�RI�FDUH�IRU�
WKLUG�OLQH�ODUJH�%�FHOO�O\PSKRPD��/%&/���UHODSVHG�
UHIUDFWRU\��55��DFXWH�O\PSKREODVWLF�OHXNHPLD��$//��LQ�
SDWLHQWVޒ����\HDUV�ROG3 and, more recently, in third-line 
mantle cell lymphoma.4 These novel therapies are now 
gaining more prominence in the treatment of LBCL with 
UHFHQW�)'$�DSSURYDO�IRU�WKH�VHFRQG�OLQH�LQ�SDWLHQWV�HOLJLEOH�
IRU�VWHP�FHOO�WUDQVSODQW��EDVHG�RQ�UHFHQW�3KDVH���WULDOV�����
$QRWKHU�FODVV�RI�QRYHO�LPPXQRWKHUDS\�DJHQWV�DUH�ELVSHFL¿F�
7�FHOO�HQJDJHUV��%L7(V��ZKLFK�KDYH�EHHQ�VWXGLHG�LQ�PDQ\�
B-cell malignancies but are not yet approved in Canada. 

7KH�LQGROHQW�QRQ�+RGJNLQ¶V�O\PSKRPD��L1+/��DQG�
FKURQLF�O\PSKRF\WLF�OHXNHPLD��&//��ODQGVFDSH�KDYH�EHHQ�
evolving over the past few years with many novel therapies 
being studied and becoming available. However, patients 
ZLWK�55�L1+/��DV�ZHOO�DV�SDWLHQWV�XVLQJ�%UXWRQ�W\URVLQH�
NLQDVH��%7.��DQG�%�FHOO�O\PSKRPD����%&/���LQKLELWRUV�
for refractory CLL continue to have an unmet need for 
treatment. This article will focus on cellular therapy that 
will likely be available for use by Canadian clinicians in the 
near future to treat patients with iNHL and CLL.

Cellular Therapy in Indolent NHL
L1+/�UHSUHVHQWV�DW�OHDVW�����RI�QHZ�FDVHV�RI�QRQ�
+RGJNLQ¶V�O\PSKRPD�LQ�WKH�8QLWHG�6WDWHV��IROOLFXODU�
lymphoma represents the most common of these cases. 
iNHLs are likely underdiagnosed and their incidence may 
EH�HYHQ�KLJKHU��JLYHQ�WKDW�D�VLJQL¿FDQW�QXPEHU�RI�SDWLHQWV�

with the disease are asymptomatic.7 The clinical course 
of the majority of iNHLs is very heterogeneous and many 
patients experience extended survival.� However, many 
patients will likely need treatment at some point based 
RQ�WKH�FOLQLFDO�HYROXWLRQ�RI�WKH�GLVHDVH��3DUWLFXODUO\�LQ�
follicular lymphoma, it is well known that progressive 
GLVHDVH�LQ�WKH�¿UVW����PRQWKV��32'����IROORZLQJ�VWDQGDUG�
chemoimmunotherapy is associated with a poor prognosis.�

$[LFDEWDJHQH�FLOROHXFHO��D[L�FHO��DQG�WLVDJHQOHFOHXFHO��WLVD�
FHO��DUH�FXUUHQWO\�DYDLODEOH�LQ�WKH�8QLWHG�6WDWHV�DQG�(XURSH�
and will likely be available in Canada in the near future. 
$[L�FHO�ZDV�DSSURYHG�EDVHG�RQ�=80$����D�VLQJOH�DUP��
3KDVH���FOLQLFDO�WULDO����,Q�WKLV�WULDO��ERWK�IROOLFXODU��Q �����
DQG�PDUJLQDO�]RQH��Q �����O\PSKRPDV�ZHUH�LQFOXGHG�DIWHU�
KDYLQJ�IDLOHG�DW�OHDVW�WZR�SULRU�OLQHV�RI�WKHUDS\��PHGLDQ�
RI�WKUHH���7KH�PDMRULW\�RI�WKH�FRKRUW�������KDG�32'����
'HVSLWH�WKLV��WKH�RYHUDOO�UHVSRQVH�UDWH��255��ZDV������
ZLWK�D�����FRPSOHWH�UHVSRQVH��&5��UDWH��,Q�WKH�XSGDWHG�
DQDO\VLV��WKH����PRQWK�SURJUHVVLRQ�IUHH�VXUYLYDO��3)6��DQG�
RYHUDOO�VXUYLYDO��26��ZHUH�����DQG������UHVSHFWLYHO\��7LVD�
FHO�ZDV�DSSURYHG�RXWVLGH�RI�&DQDGD�EDVHG�RQ�WKH�(/$5$�
study.���(/$5$�ZDV�DOVR�D�3KDVH����VLQJOH�DUP�FOLQLFDO�VWXG\�
investigating patients having received at least two prior 
OLQHV�RI�WKHUDS\��PHGLDQ�RI�����KRZHYHU��LW�LQFOXGHG�RQO\�
IROOLFXODU�O\PSKRPD��7KH�PDMRULW\�RI�WKH�FRKRUW�������DOVR�
H[SHULHQFHG�32'���DQG�����ZHUH�UHIUDFWRU\�WR�WKHLU�ODVW�
OLQH�RI�WUHDWPHQW��7KH�255�ZDV�LPSUHVVLYH�DW������ZLWK�D�
����&5�UDWH��7KH�UHSRUWHG����PRQWK�3)6�ZDV������

5DSLG�DFFHVV�WR�WUHDWPHQW�IRU�WKH�KLJK�ULVN�GLVHDVH�
population is the area requiring the greatest advocacy. For 
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WKH�KLJK�ULVN�SRSXODWLRQ�ZLWK�32'����$[L�FHO�ZDV�DVVRFLDWHG�
ZLWK�DQ�LPSUHVVLYH�255�RI�����ZLWK�D�����&5�UDWH�DQG�DQ�
���PRQWK�GXUDWLRQ�RI�UHVSRQVH�RI��������:LWK�7LVD�FHO��WKH�
&5�UDWH�ZDV�����DQG�WKH����PRQWK�3)6�ZDV�������

7KH�SULPDU\�DGYDQWDJH�RI�&$5�7�FHOO�WKHUDS\�LV�LWV�VLQJOH�
LQIXVLRQ�WUHDWPHQW��+RZHYHU��LW�KDV�D�XQLTXH�WR[LFLW\�SUR¿OH�
as compared with other therapies; the two initial side 
HIIHFWV�DUH�F\WRNLQH�UHOHDVH�V\QGURPH��&56��DQG�LPPXQH�
HIIHFWRU�FHOO�DVVRFLDWHG�QHXURWR[LFLW\�V\QGURPH��,&$16���
,Q�/%&/��&56�ZDV�UHSRUWHG�LQ���������SDWLHQWV��ZLWK�
��������*UDGH�����DQG�,&$16�LQ���������RI�SDWLHQWV��
ZLWK���������*UDGH������������,Q�L1+/��WKH�&56�UDWH�
ZDV�ORZHU��DW���������DQG�������*UDGH�����,&$16�
ZDV�QR�GLIIHUHQW��ZLWK�D�UDWH�RI����������DQG��������
*UDGH����������Cytopenias, B-cell aplasia and infections are 
additional moderate to long-term side effects that must be 
FRQVLGHUHG�DIWHU�&$5�7�FHOO�WKHUDS\�LQIXVLRQ�

BiTEs are another novel form of immunotherapy. The 
mechanism of action of these antibody therapies is 
EDVHG�RQ�UHFRJQLWLRQ�RI�D�VSHFL¿F�WDUJHW�RQ�WXPRU�FHOOV�
with another binding site for engaging T-cells.�� Current 
%L7(V�WDUJHW�&'���DQG�&'���PRVXQHWX]XPDE�LV�WKH�PRVW�
advanced in terms of access process.���2WKHU�%L7(V�KDYH�
been investigated in B-cell malignancies, in recently- 
SXEOLVKHG�3KDVH���FOLQLFDO�VWXGLHV�HYDOXDWLQJ�JOR¿WDPDE��
epcoritamab and odronextamab.����� BiTEs have the 
DGYDQWDJH�RI�EHLQJ�UDSLGO\�DYDLODEOH�FRPSDUHG�WR�&$5�
T-cell therapy which requires apheresis of a fresh product, 
and a manufacturing time which reduces the time to 
WKHUDS\�IURP�����ZHHNV�WR�RQO\�����ZHHNV�DW�WKH�PRVW�

$�3KDVH����VLQJOH�DUP�PRVXQHWX]XPDE�WULDO�ZDV�UHFHQWO\�
published.���2QO\�IROOLFXODU�O\PSKRPDV�ZLWK�DW�OHDVW�WZR�
SULRU�OLQHV�RI�WKHUDS\��PHGLDQ����ZHUH�LQFOXGHG��3ULRU�&$5�

T-cell treatment was not excluded, but represented only 
���RI�WKH�FRKRUW��)LIW\�WZR�SHUFHQW�RI�WKH�VWXG\�FRKRUW�KDG�
32'����$V�ZLWK�WKH�PDMRULW\�RI�%L7(V��&56�LV�WKH�PRVW�
common adverse event; however, it can be mitigated by 
WKH�XVH�RI�VFKHGXOHG�WLWUDWLRQ��0RVXQHWX]XPDE�UHTXLUHV�
an infusion every three weeks until progression. In this 
FOLQLFDO�WULDO��255�ZDV������ZLWK�D�����&5�UDWH��&56�ZDV�
FRQ¿QHG�SULPDULO\�WR�F\FOH���ZLWK�D�����LQFLGHQFH�LQ�DOO�
JUDGHV�EXW�RQO\����*UDGHV������'HVSLWH�D�VKRUW�IROORZ�XS��
no unexpected major adverse events have been reported. 
7KH�NH\�FKDUDFWHULVWLFV�RI�WKH�DYDLODEOH�3KDVH���FOLQLFDO�
WULDOV�DUH�VXPPDUL]HG�LQ�Table 1.

Cellular Therapy in Chronic Lymphocytic Leukemia 
(CLL)
&HOOXODU�WKHUDS\�LQ�&//�LV�VWLOO�LQ�LWV�HDUO\�SKDVH��&$5�
T-cell and BiTEs therapy are emerging as promising 
treatment strategies for patients who are refractory to both 
%7.�DQG�%&/��LQKLELWRUV�

$OWKRXJK�FXUUHQWO\�WKHUH�LV�QR�SURGXFW�DSSURYHG�IRU�
FRPPHUFLDO�XVH�LQ�&DQDGD��WKH�8QLWHG�6WDWHV�RU�(XURSH��
several patients with CLL have been treated with cellular 
WKHUDS\�IRU�PRUH�WKDQ����\HDUV��$�UHFHQW�UHSRUW�GHVFULEHG�WKH�
characteristics of two patients who have been in remission 
VLQFH�WKH�LQIXVLRQ�RI�WKHLU�&'����GLUHFWHG�&$5�7�FHOO�
WKHUDS\��'DWD�RQ�OLVRFDEWDJHQH�PDUDOHXFHO��OLVR�FHO���D�
&'����GLUHFWHG�&$5�7�FHOO�WKHUDS\�ZKLFK�KDV�SXEOLVKHG�
data on LBCL, but is not currently available in Canada in 
any indication, has recently been published for patients 
ZLWK�&//��7KLV�3KDVH���VWXG\��75$16&(1'�&//�������
LQYROYLQJ����SDWLHQWV�ZLWK�VWDQGDUG�DQG�KLJK�ULVN�GLVHDVH�
DQG�����SULRU�OLQHV�RI�WKHUDS\��LQFOXGLQJ�D�%7.�LQKLELWRU��
VKRZHG�DQ�����255�DQG�D�����&5�RU�&5�ZLWK�LQFRPSOHWH�
PDUURZ�UHFRYHU\��&5L��UDWH��,Q�WKH�FRKRUW�RI�SDWLHQWV�ZKR�
SURJUHVVHG�RQ�ERWK�%7.�DQG�%&/��LQKLELWRUV��WKH�KLJKHVW�

Therapy Phase Histology N ORR (%) CRR (%) Median 
DOR 
(months)

Median 
PFS 
(months)

Median 
OS 
(months)

Axicabtagene 
ciloleucel10

II )/�0=/ ��� �� �� 15
���PRQWKV�'25�

ZDV����

15
���PRQWK�3)6�

ZDV����

15
���PRQWK�26�

ZDV����

Tisagenlecleucel11 II FL �� �� �� 15
$PRQJ�SDWLHQWV�

ZLWK�&5���PRQWK�

'25�ZDV����

15
���PRQWK�3)6�

ZDV����

15

Mosunetuzumab16 II FL �� �� �� �� �� 15
���PRQWK�26�

ZDV����

Table 1��3KDVH���VWXGLHV�RI�FHOOXODU�WKHUDSLHV�LQ�L1+/��FRXUWHV\�RI�&KULVWRSKHU�/HPLHX[��0' 
'25��'XUDWLRQ�RI�UHVSRQVH��)/��)ROOLFXODU�O\PSKRPD��0=/��0DUJLQDO�]RQH�O\PSKRPD��15��QRW�UHDFKHG��3)6��
SURJUHVVLRQ�IUHH�VXUYLYDO��26��2YHUDOO�VXUYLYDO�
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255�ZDV����������&5�&5L��������DFKLHYHG�XQGHWHFWDEOH�
PLQLPDO�UHVLGXDO�GLVHDVH�LQ�WKH�EORRG�DQG�����LQ�WKH�
marrow, which appears to be promising for those patients 
with a current unmet need.���,Q�WHUPV�RI�WR[LFLW\��&56�
RFFXUUHG�LQ���������*UDGH����RI�WKH�FRKRUW�DQG�,&$16�
RFFXUUHG�LQ����������*UDGHV�������ZKLFK�LV�KLJKHU�WKDQ�
that seen in the LBCL cohort.���5HVXOWV�RI�WKH�3KDVH���WULDO�
ZLOO�KDYH�WR�EH�IROORZHG��1&7�����������2WKHU�HDUO\�SKDVH�
trials have shown comparable results in this population.������
7KH�XVHIXOQHVV�RI�XVLQJ�D�%7.�LQKLELWRU�WKURXJKRXW�WKH�&$5�
T-cell treatment process remains to be determined. 

The development of BiTEs in CLL currently focuses on 
&'��&'���GXDO�WDUJHWLQJ��(SFRULWDPDE��1&7����������
DQG�PRVXQHWX]XPDE��1&7����������VWXGLHV�DUH�RQJRLQJ��
3UHOLPLQDU\�UHVXOWV�IURP�WKH�(3&25(�&//���WULDO�KDYH�
EHHQ�SUHYLRXVO\�SUHVHQWHG��KRZHYHU��RQO\�¿YH�SDWLHQWV�ZHUH�
assessed for responses.��

Conclusion
Cellular therapy has been emerging in B-cell malignancy, 
iNHL and CLL over the past decade. It is hoped that these 
novel therapies will become available for Canadian patients 
in the near future. Despite showing high response rates, 
longer-term follow up of these trial cohorts will elucidate 
the durability of response of these novel agents. In addition, 
GH¿QLQJ�WKH�SDWLHQW�SRSXODWLRQ�IRU�ZKLFK�WKHVH�WKHUDSLHV�
should be available in the future might become a factor in 
SD\RUV¶�GHFLVLRQ�PDNLQJ�SURFHVV�
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