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Study schema and best overall response. Among the patients who were not evaluable, 9 (17%) died before the first
assessment, 2 (3.7%) received subsequent anti-cancer therapy before the first assessmenet and 1 (1.9%) was not
assessed. Image created with biorender.com.
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As this trial firmly establishes the role for
checkpoint inhibition in third-line treat-
ment for PMBCL, the next big question in
PMBCL is the role for checkpoint inhibi-
tion in the second-line and even front-line
settings. Standard approaches to second-
line therapy include chemotherapy fol-
lowed by autologous stem cell transplant
and/or radiation for cases with disease
confined to the mediastinum.7 CD19
chimeric antigen receptor (CAR)-T cell
therapy has also shown activity in
relapsed/refractory PMCBL; however, the
landmark trials of CAR-T in B-cell lym-
phoma have only included a small num-
ber of patients with PMCBL,8 leaving the
role for CAR-T in relapsed/refractory
PMBCL undefined. Where checkpoint
inhibitors fit into second-line treatment
options for PMBCL remains unseen and
will require future studies. The integration
of checkpoint inhibition into frontline
chemoimmunotherapy is also of great
interest as it may improve outcomes and
reduce the number of patients requiring
radiation therapy. Our team is leading a
randomized phase 3 trial that is investi-
gating the addition of nivolumab to
standard therapy for patients with previ-
ously untreated PMCBL (NCT04759586).
This trial, which is currently open to
enrollment, should define the role for
checkpoint inhibition in the frontline
management of PMBCL.

In summary, the data presented by Zin-
zani and colleagues in this issue of Blood
provide the strongest evidence available
to date supporting the use of checkpoint
122 13 JULY 2023 | VOLUME 142, NUMBE
inhibitors in PMBCL. This work estab-
lishes the role for checkpoint inhibition
in the third-line setting and paves the
way for studies to investigate checkpoint
inhibitors in earlier settings.
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Allo or auto CAR-T cells for
refractory BCP-ALL?
Peter Bader | University Children’s Hospital Frankfurt

Autologous CD19-chimeric antigen receptor (CAR) T-cell therapy has revo-
lutionized the treatment of pediatric relapsed/refractory B-cell precursor
acute lymphoblastic leukemia (R/R BCP-ALL). In this issue of Blood, del Bufalo
et al report their experience of using donor derived CAR-T cells in patients
unsuitable for an autologous approach, opening up a potential alternative
route to cure for such children.1
T cells from either the initial stem cell
donor or, in exceptional cases, from a
designated stem cell donor were trans-
duced with a second-generation (4.1BB)
CD19 CAR. The treatments were per-
formed under hospital exemption. Eleven
pediatric and young adult patients with
R/R BCP-ALL after allogeneic hemato-
poietic stem cell transplantation (HSCT)
and 2 patients with extremely refractory
BCP-ALL with low CD3+ cells without
prior allogeneic HSCT received alloge-
neic CAR-T cells. In all patients, expan-
sion and persistence of the transfused

http://refhub.elsevier.com/S0006-4971(23)01224-7/sref1
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref1
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref1
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref1
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref1
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref2
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref2
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref2
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref2
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref2
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref3
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref3
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref3
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref3
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref3
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref4
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref4
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref4
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref4
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-pembrolizumab-treatment-relapsed-or-refractory-pmbcl
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-pembrolizumab-treatment-relapsed-or-refractory-pmbcl
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-pembrolizumab-treatment-relapsed-or-refractory-pmbcl
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-pembrolizumab-treatment-relapsed-or-refractory-pmbcl
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref6
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref6
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref6
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref6
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref6
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref6
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref7
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref7
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref8
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref8
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref8
http://refhub.elsevier.com/S0006-4971(23)01224-7/sref8
https://doi.org/10.1182/blood.2023020814
http://www.bloodjournal.org/content/142/2/146
http://www.bloodjournal.org/content/142/2/146
http://www.bloodjournal.org/content/142/2/146
http://biorender.com
https://crossmark.crossref.org/dialog/?doi=10.1182/blood.2023020814&domain=pdf&date_stamp=2023-07-13


CAR-T cells after relapse post-HSCT: time from HSCT to relapse
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Treatment with autologous CAR-T cells in patients who relapsed >6 months from HSCT led to superior survival compared with patients who relapsed <6 months from
transplant. In patients with early relapse, B-cell persistence was shorter than in patients who relapsed >6 months post-HSCT.8 Early after HSCT the composition of the T-cell
repertoire in patients is skewed and normalizes with time. The ability of these T cells to proliferate is reduced compared with a later time after HSCT and compared with T cells
of healthy individuals. This might cause the diminished persistence of autologous CAR-T cells when given early after HSCT and demonstrates the importance of the report
from del Bufalo et al in which CAR-T cells were generated from healthy donors. TCM, central memory T cell; TEM, effector memory T cell; TEMRA, effector memory T cell
reexpressing CD45RA; TNaiv, naive T cell; Vbeta, V beta T cell repertoire.

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/142/2/122/2067068/blood_bld-2023-020814-c-m

ain.pdf by guest on 18 M
ay 2024
CAR-T cells and complete remission with
measurable residual disease negativity
were achieved. Remarkably, not only was
allogeneic CAR T-cell therapy effective,
but it did not come at the cost of
increased toxicity or increased risk for
severe graft-versus-host disease (GVHD)
compared with the rates observed in
studies of autologous CAR T-cell therapy.
13 JULY 2023 | VOLUME 142, NUMBER 2 123
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During recent decades, tremendous
progress has been made in the treat-
ment of children, adolescents, and
young adults with BCP-ALL using multi-
modal chemotherapy protocols and
allogeneic HSCT, providing cure in many
cases.2,3 However, some patients remain
refractory to induction therapy or
relapse after HSCT. For these children,
prognosis was poor, with survival not
exceeding 10% to 30%.4,5 The intro-
duction of autologous CD19-directed
second-generation (4.1BB) CAR T-cell
therapy in 2012 was game changer,
bringing new hope for these previously
incurable children and their families.6

Based on a global phase 2 study,
second-generation CAR-T cells directed
against CD19 were licensed for the
treatment of patients with BCP-ALL who
have refractory disease after second
relapse or who relapse after allogeneic
HSCT.7 The success of CAR-T cells is
strongly influenced by their design: the
optimization of costimulatory elements
and vector composition are pivotal to
achieving in vivo expansion and persis-
tence of transfused CAR-T cells. The
composition of each patient’s T-cell
repertoire also substantially impacts on
the success of this powerful therapy.

Several studies and analyses of real-
world data have convincingly shown
that approximately 50% of theses
highest-risk patients with R/R BCP-ALL
could be rescued with second-
generation 4.1BB CAR-T cells as stand-
alone therapy. Most recently, real-world
data from Germany revealed that 53%
of patients with BCP-ALL who relapsed
after HSCT were successfully treated
with CAR-T cells. Probability of overall
survival at 2 years was 74% in patients
who relapsed ≥6 months post-HSCT but
only 16% for patients who relapsed <6
months post-HSCT.8 As can be seen in
the figure, persistence of CAR-T cells
was far shorter in those patients who
relapsed early after allogeneic HSCT. In
general, the composition of the T-cell
repertoire in patients is skewed imme-
diately after allogeneic HSCT. The ability
of these T cells to proliferate is reduced
compared with a later time after HSCT
and compared with T cells of healthy
individuals. It is of great importance to
understand whether patients who
relapse early after HSCT can benefit
from autologous CAR T-cell treatment at
124 13 JULY 2023 | VOLUME 142, NUMBE
all or whether these patients might need
CAR-T cells from alternative sources with
different compositions.9

The strength of the approach reported
by del Bufalo and colleagues is to offer
an alternative route to cure for patients
who relapse early after allogeneic HSCT
or for those with hypoplastic hemato-
poiesis lacking sufficient T-cell numbers
for an autologous approach. In these
patients, use of T cells from the original
stem cell donor offers theoretical bene-
fits for the successful generation of
CAR-T cells. This might contribute to
successful transduction, in vivo prolifer-
ation, expansion, and functional effec-
tiveness of the T cells. Although no
severe cases were reported, the high
proportion of naive T cells and the high
plasticity of healthy donor T cells theo-
retically might increase the risk of severe
cytokine release syndrome and severe
immune-cell associated neurotoxicity
syndromes postallogeneic CAR T-cell
therapy. In addition, as potential allor-
eactive T cells remain present in the
CAR-T product, a risk for severe and life-
threatening GVHD remains. GVHD was
only reported in 1 patient in the study,
and this was controllable with immu-
nosuppressive treatment; however, this
risk remains an important concern. As
a consequence, the important and
compelling findings reported here need
to be investigated in a prospective,
controlled, multicenter trial.
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Challenging T-ALL to
IL-7Rp dual inhibition
Carol Fries1 and Michelle L. Hermiston2 | 1University of Rochester and
2University of California San Francisco

In this issue of Blood, Courtois et al identify interleukin-7 receptor (IL-7R)
expression as a potential biomarker for predicting sensitivity to JAK
pathway inhibition in T-cell acute lymphoblastic leukemia (T-ALL).1
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