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Abstract

Recent progress in comprehensive genomic analysis and well-designed clinical trials has dramatically improved the treat-
ment strategies for pediatric leukemia, resulting in better prognosis and reducing acute and late adverse events. This review
series describes successes and challenges for the future in the management of pediatric leukemia.
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Recent advances in basic and clinical studies have deliv-
ered great progress in the treatment of pediatric leukemia. In
terms of basic studies, comprehensive genomic analysis of
pediatric leukemia has provided insights into leukemogenic
mechanisms to enable the development of better therapeutic
options, such as molecular targeting therapies [1]. It is also
important to understand the role of genetic variations in the
host, not only in leukemia susceptibility but also in opti-
mal treatment interventions [2]. In terms of clinical studies,
clinical trials conducted by international collaborative study
groups have had great success in establishing better treat-
ment strategies for pediatric leukemia. The Japan Children’s
Cancer Group (JCCG, http://jccg.jp) has conducted national
multicenter clinical trials to answer clinical questions to
establish better treatment for pediatric leukemia. Currently,
JCCG collaborates with the Japan Adult Leukemia Study
Group (JALSG, http://jalsg.jp) to conduct clinical trials
for pediatric and adult acute lymphoblastic leukemia. This
issue of ‘‘Progress in Hematology’’ includes four excellent
review articles that summarize the recent progress in basic
and clinical studies of pediatric leukemia. These reviews
highlight the contribution of comprehensive genomic stud-
ies and well-designed clinical trials to progress made in the
management of pediatric leukemia.
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The review by Motohiro Kato discusses recent progress
in pediatric acute lymphoblastic leukemia. He reviews the
recent progress in molecular genomics of leukemic cells,
molecular genomics in inherited germline variations, risk
stratification based on minimal residual disease, and immu-
notherapy for B-ALL. The author’s group demonstrated that
NUDTI5 variants affect the tolerability of 6-mercaptopurine
(6-MP) and the optimal duration of maintenance therapy
for B-ALL [3, 4]. Based on their data, dose modification of
6-MP based on NUDT15 genotype, randomization of main-
tenance therapy, and risk stratification based on PCR-MRD
kinetics have been incorporated in the current clinical trial,
ALL B-19.

Infant ALL with KMT2A rearrangement is a subtype of
pediatric ALL with a dismal prognosis. To improve the prog-
nosis of this subtype, clinical trials have been conducted by
international collaborative study groups, such as the Inter-
fant group, in recent decades. However, none of these clini-
cal trials led to an improvement in prognosis [5]. A series
of clinical trials for infant ALL has been also conducted in
Japan [6]. Finally, the MLL-10 clinical trial achieved a great
improvement in the prognosis of infant ALL with KMT2A
rearrangement [7]. Daisuke Tomizawa, principal investiga-
tor of the MLL-10 clinical trial, reviews the history of the
evolution and optimization of therapies for infant ALL.

JCCQG established a banking system of clinical samples
to perform basic studies. Comprehensive genomic analysis
of pediatric acute myeloid leukemia (AML) revealed genetic
alterations that were useful as prognostic markers or thera-
peutic targets [8]. Norio Shiba reviews the achievement of
comprehensive genomic analysis of pediatric AML using
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leukemic cells of the patients participating in clinical tri-
als conducted by JCCG. He also describes how to combine
these data with the current clinical trial of pediatric AML,
AML20.

Finally, the review article from Haruko Shima et al. cov-
ers the management of pediatric chronic myeloid leukemia
(CML). As in adult CML, tyrosine kinase inhibitors (TKIs)
are first-line treatment for pediatric CML. However, as the
authors’ group demonstrated, it is essential to pay attention
to the considerable adverse events related to TKIs, such
as growth impairment, in pediatric patients [9]. Thus, the
authors discuss proper management of TKI therapy for pedi-
atric CML in this review.

In summary, this review series describes the recent pro-
gress in the management of pediatric leukemia based on
the results of recent comprehensive genomic analysis and
clinical trials conducted by international collaborative study
groups and JCCG.

Each review discusses many clinical questions and hope-
fully will help physicians improve the management of pedi-
atric, adolescent, and young adult leukemia.
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