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The improvements in survival probability of children with
hematologic malignancies observed in the last three de-
cades represent one of the most remarkable successes
of modern medicine. Nowadays, almost 90% of children
with acute lymphoblastic leukemia (ALL) and more than
70% of those with acute myeloid leukemia (AML) are cured
with multiagent chemotherapy protocols, together with,
in some selected subsets of patients, allogeneic hemato-
poietic stem cell transplantation.'? However, despite these
impressive results, there is still a proportion of patients
with acute leukemia for whom innovative approaches are
desperately needed to rescue them from their relapsed/
refractory malignancies. In addition, there is growing ev-
idence that the optimization of conventional treatments
has reached its limit and we cannot further increase the
intensity of chemo/radiotherapy in children with either
ALL or AML, also considering that a relevant proportion
of patients experience both acute and long-term severe
toxicities, including life-threatening infections, pancreatitis,
osteonecrosis, cardiomyopathy, neurocognitive defects,
loss of fertility and endocrinopathies.?*®

Immunotherapy has emerged in the last decade as one of
the most promising approaches for treating patients with
relapsed/refractory hematologic malignancies and for sparing
severe toxicities related to intense chemo/radiation therapy.
The new immunotherapy agents that have been developed
include antibodies targeting checkpoint inhibitors, naked
antibodies directed against antigens expressed on tumor
cells, antibody-drug conjugates,’” bispecific T-cell engagers®®
and T cells re-directed against the tumor elements through
the use of chimeric antigen receptors (CAR).”

In this issue of Haematologica, five different contributions
prepared by experts in the field analyze the current use
and the future prospective applications of different types
of immunotherapies in pediatric patients with either ALL
or AML (Figure 1)."®

Some of these immunotherapies, such as blinatumomab
(the prototype of bispecific T-cell engagers) and CD19-tar-
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geting CAR T cells (tisagenlecleucel) have already been
approved by the Food and Drug Administration in the USA
and the European Medicines Agency in the European Union
for clinical use in children with relapsed/refractory B-ALL,
while others are under investigation and/or early clinical
development (e.g., inotuzumab, CAR T cells for T-ALL or
for AML). The studies so far conducted have clearly docu-
mented that these therapies are characterized by selective
mechanisms of action, thus potentially sparing the acute
and chronic toxicities associated with intensive, multi-
agent chemotherapy courses, which may have a particu-
larly detrimental effect in subjects with a long expectancy
of life. However, novel treatment-related toxicities have
also emerged, such as the cytokine release syndrome
and immune cell-associated neurotoxicity, which were
unknown before the development and implementation
of these treatments. Efforts aimed at properly managing
these specific complications with targeted treatments,
without jeopardizing the therapeutic effects of immune
treatments are key to optimizing the benefit-to-risk ratio
for the patients. In addition, we are still in the learning
curve for already approved therapies with regard to the
role played by factors influencing clinical efficacy (e.g.,
leukemia burden, T-cell function, downregulation or loss
of the target antigen, manufacturing processes, cell doses,
extramedullary leukemia relapse).’®® Future studies will
have to elucidate the best place in which these novel ap-
proaches should be inserted in the patient’s therapeutic
journey and how these therapies influence each other.?°
We also still have to further elaborate and refine strate-
gies to optimize the benefit deriving from the application
of these therapies, including, for example, administration
of blinatumomab subcutaneously instead of by contin-
uous intravenous infusion or the use of humanized CAR
constructs potentially able to lead to longer persistence
and greater efficacy.

What is certain is that, in the forthcoming years, the ther-
apeutic scenario of childhood ALL and, it is to be hoped,
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Figure 1. Schematic representation of different immunotherapy approaches for the treatment of childhood hemato-
logic malignancies. Bispecific, CD3-CD19, T-cell engager: blinatumomab. Antibody-drug conjugate targeting CD22 and

carrying calicheamicin: inotuzumab. Autologous chimeric

antigen receptor (CAR) T cells directed towards CD19, CD7,

CD33 or CD123. Allogeneic CAR T cells directed towards CD19. Figure created with BioRender.

AML will be marked by the introduction of several immu-
notherapy approaches not only in patients with relapsed/
refractory disease, but also in the treatment strategy of
newly diagnosed patients, as recently demonstrated in
infants with B-ALL.?" The five contributions published in
this issue of Hoematologica will offer readers the most
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