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CAR T-cell therapy: which
product for which patient?
Paolo Strati | The University of Texas MD Anderson Cancer Center

In this issue of Blood, Gauthier et al1 demonstrate that different chimeric
antigen receptor (CAR) T-cell products independently associate with toxicity
and efficacy outcomes in patients with relapsed or refractory large B-cell
lymphoma (LBCL).

Three autologous anti-CD19 CAR T-cell
products are currently approved by the
US Food and Drug Administration (FDA)
as third-line treatment and beyond for
patients with relapsed or refractory LBCL:
axicabtagene ciloleucel (axicel), tisagen-
lecleucel (tisacel), and lisocabtagene
maraleucel (lisocel). In the 3 registration
studies that resulted in their approval,
ZUMA-1, JULIET, and TRANSCEND, the
complete response (CR) rate was 58%,
40%, and 59%, respectively; the rate of
grade $3 cytokine release syndrome
(CRS) was 13%, 22%, and 1%, respec-
tively; and the rate of grade $3 immune
effector cell–associated neurotoxicity syn-
drome (ICANS) was 31%, 12%, and 13%,
respectively.2-4 Of course, no interstudy
comparison can be performed in regard
to these toxicity and efficacy outcomes.
In addition, there were significant

differences in eligibility criteria and study
design, such as the lack of bridging ther-
apy in the ZUMA-1 study and the exclu-
sion of primary mediastinal B-cell
lymphoma from the JULIET study, to
name just a few.

Because a randomized phase 2 or 3
study is very unlikely to ever happen,
given the currently high financial stakes,
only wisely designed retrospective stud-
ies can inform decision-making for the
practicing clinician who has 3 good
options available. Therefore, novel and
robust statistical comparative methodolo-
gies need to be investigated. By using a
matching-adjusted indirect comparison
(MAIC), Schuster et al5 compared 106
patients from the JULIET study to 256
patients from the TRANSCEND study
and observed higher response rates but

comparable CR rates for patients treated
with lisocel. No toxicity outcomes were
assessed in this comparative analysis.
Cartron et al6 have performed a very sim-
ilar analysis, using summary level (rather
than individual patient level) data from
the JULIET study, and in addition to
superior efficacy, they also observed
inferior toxicity (in terms of CRS and per-
sistent cytopenia) for lisocel as compared
with tisacel.

The study by Gauthier et al used a
directed diacyclic graph to account for
confounding factors in a nonrandomized
observational setting and compared 68
patients treated with commercial axicel
to 31 patients treated with commercial
tisacel and 30 patients treated with
JCAR014. The latter has the same CAR
design as lisocel (JCAR017) but signifi-
cant differences in dosing, cell formula-
tion, and manufacturing process. In this
analysis, use of axicel independently
associated with higher efficacy measured
as CR rate, but also higher toxicity mea-
sured as CRS and ICANS rate. Of note,
the comparison with tisacel was limited
by sample size and statistical power.
This study has some major limitations
that greatly affect its applicability to clini-
cal practice and emphasize the need
for confirmation in larger datasets, such
as small sample size, comparison of
real-world to clinical trial setting,
retrospective toxicity grading, and use of
preleukapheresis (rather than preinfusion)
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clinical variables. Still, the study remains
provocative and hypothesis-generating.

Data from the Gauthier et al study sup-
port the already common practice of
avoiding the use of axicel in older and
frail patients who may be at higher risk
for toxicity-related mortality (see figure).
It is important to note, however, that
real-world data have not shown signifi-
cantly worse outcomes for these patients,
and novel strategies aimed at mitigating
toxicity, especially ICANS, associated
with the use of axicel are on the horizon.7

This study also supports the use of axicel
for patients with more aggressive dis-
ease, as high lactate dehydrogenase and
largest diameter size associated with a
lower chance of CR (see figure). The lat-
ter 2 represent surrogate markers for
tumor burden, one of the strongest pre-
dictors of response to CAR T-cell ther-
apy.8 It is important to highlight that,
despite these encouraging data, even
the activity observed with axicel is subop-
timal for patients with high tumor bur-
den, and experimental combination
strategies are under development for this
very high-risk population.

Yet practicing clinicians sometimes have
only limited options not addressed in this
study (see figure). The manufacturing
time for axicel is about 17 days, but it
can be 30 days or longer for tisacel and
lisocel, which frequently determines pro-
duct selection that favors axicel, indepen-
dently of safety concerns. Although it
was not included in the FDA label,
patients with active secondary central
nervous system involvement are some-
times treated with CAR T-cell therapy in
real-world practice, and encouraging effi-
cacy data are currently available mainly
for tisacel.9 Finally, conclusions regarding
the comparative safety and efficacy of
lisocel cannot be extrapolated from this
analysis, despite the potential allusion
and the similarities with JCAR014.

Although it is tempting to think that the
costimulatory domain (CD28 for axicel
and 4-1BB for tisacel and JCAR014) may
be solely responsible for the superior effi-
cacy and toxicity data reported for axicel
in this study, it is also important to
acknowledge the heterogeneity of the
infusion product and its potential impact.
These include a central memory T-cell
phenotype associated with better efficacy
and the presence of a monocyte-like pop-
ulation associated with a higher risk of

ICANS.10 Ongoing research aimed at
manipulating and better controlling the
composition of the infusion product may
help overcome some of the limitations
observed in this study, and increase the
number of available options for the prac-
ticing clinician in the near future.
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Mechanisms of resistance to
mogamulizumab
Christiane Querfeld | City of Hope National Medical Center

In this issue of Blood, Beygi et al1 expanded our understanding of resistance
to mogamulizumab in cutaneous T-cell lymphoma (CTCL) from loss or
decreased CC chemokine receptor type 4 (CCR4) protein expression and
impaired antibody-dependent cell-mediated cytotoxicity (ADCC).

Chemokines and their receptors facilitate
cell migration and homing into peripheral
tissues. CCR4 has been identified as a
skin-homing receptor that is preferenti-
ally expressed on memory T helper 2
(Th2) cells, cutaneous lymphocyte anti-
gen–positive Th1 and Th2 cells, and
T regulatory cells (Tregs).2 In response to
its chemokine ligands, CCL17 (thymus
and activation-regulated chemokine) and
CCL22 (macrophage-derived chemokine)
produced by monocytes or macrophages

and dendritic cells, CCR4 expression pro-
motes T-cell migration to the skin.

CTCLs are a group of rare and incurable
non-Hodgkin lymphomas that arise from
clonal proliferation of skin-homing T lym-
phocytes.3 Mycosis fungoides (MF), the
most common form, and S�ezary syn-
drome (SS), the leukemic variant, make
up 70% of CTCL cases worldwide.4

Advanced-stage CTCL remains difficult
to manage because of the relatively
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