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Pediatric MLBL: challenges remain
----------------------------------------------------------------------------------------------------------------

John T. Sandlund1 and John Kim Choi1 1ST JUDE CHILDREN�S RESEARCH HOSPITAL

In this issue of Blood, Gerrard et al report the outcome and histologic classification
of children and adolescents with mediastinal large B-cell lymphoma (MLBL), and
highlight the need for new treatment strategies.1

Improvement in the treatment outcome for
children and adolescents with high-grade

mature B-cell lymphomas (eg, Burkitt lym-
phoma [BL]; diffuse large B-cell lymphoma
[DLBCL]) is one of the undisputed success
stories in pediatric oncology.2-5 However, in
contrast to the other B-cell histologic sub-
types, MLBL remains a significant challenge.
Despite receiving intensive multiagent che-
motherapy, approximately one-third of chil-
dren and adolescents have either recurrent or
refractory disease. This point is clearly made
by Gerrard and colleagues, who report a
5-year event-free survival (EFS) rate of
66% for stage III patients with MLBL com-
pared with 85% for those with stage III non-
MLBL DLBCL, treated with the same
regimen.1 As the authors point out, there is
clearly a need to consider a new paradigm in
our therapeutic approach to this disease, par-
ticularly with respect to younger patients.

What strategies should be considered to
improve outcome for children and adolescents
with MLBL? As Gerrard et al indicate, there
are 2 general challenges that have to be ad-
dressed (see figure). First, there is clearly a
need for refinement in establishing the accu-
rate histologic diagnosis. Second, there is a
need for refinement in therapeutic approach.
The term mediastinal large B-cell lymphoma
is somewhat nonspecific, referring to a spec-
trum of large B-cell lymphomas arising in the
mediastinum. In the pediatric population,
MLBL may comprise primary mediastinal
large B-cell lymphoma (PMBL), diffuse large
B-cell lymphoma (DLBCL), and potentially
“grey zone” lymphomas. In this regard, the
distinction between PMBL and either Hodg-
kin lymphoma (HL) or DLBCL can be chal-
lenging in some cases; less frequently the dis-
tinction between HL and DLBCL is difficult
(see figure). Gerrard and colleagues emphasize
this dilemma and note that in some cases there
was insufficient tissue available for the com-
prehensive immunophenotyping needed to
distinguish between these subtypes in their
retrospective review of pathology.1 Does this

(A) Refinement in diagnosis. Among cases of MLBL, the histologic distinction between PMBL, DLBCL and
HL may be difficult. (B) Refinement in therapy may include the incorporation of novel biologic targeting agents,
involved field radiation, and improved methods of measurement of early response to therapy. MLBL indicates
mediastinal large B-cell lymphoma; PMBL, primary mediastinal large B-cell lymphoma; HL, Hodgkin lymphoma;
DLBCL, diffuse large B-cell lymphoma; IFRT, involved field radiation therapy; MDD, minimal disseminated
disease; and MRD, minimal residual disease.
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matter? It does if biologic subsets have differ-
ent responses to current therapy. Moreover, if
therapy is to be enhanced by the addition of
novel biologic “targeting” agents, one usually
needs to know the target. More comprehen-
sive and standardized immunphenotyping
with immunohistochemistry panels and flow
cytometric screening is required. Gene ex-
pression profiling studies may also be very
helpful if done routinely. Improvement in
therapeutic approach may be accomplished in
a number of different ways, including the in-
corporation of novel targeting agents, involved
field radiation therapy (IFRT) for poor re-
sponders, and treatment modifications based
on early response to therapy. As these options
are considered, it is important to take into ac-
count both the acute and late effects of therapy
in the pediatric population. Side effects
thought to be acceptable in an adult may be
unacceptable in a child or adolescent.

There are various novel targeting agents
that can be considered. The incorporation of
anti-CD20 antibodies into conventional cyto-
toxic therapy has improved outcome for adults
with CD20� lymphomas. Among adults with
PMBL, the addition of rituximab to dose-
adjusted EPOCH (etoposide, prednisone,
vincristine, cyclophosphamide, and doxorubi-
cin; DA-EPOCH-R) produced a superior out-
come compared with that achieved with
DA-EPOCH without rituximab.6 This en-
couraging result has prompted international
investigators to pilot this approach in children
and adolescents with PMBL (NCT01516580).
Of some concern with this strategy, however,
is the potentially high total cumulative anthra-
cycline dosage that patients may receive if dos-
age escalation is needed; close long-term fol-
lowup will be required in these patients to
determine the degree of late cardiotoxicity asso-
ciated with this regimen in young patients.
CD30 is frequently detected in PMBL, and is
therefore another immunotherapeutic target for
which antibody or antibody-drug conjugates
may have a therapeutic role.7 Gerrard et al point
out in their discussion that NFkB and JAK/
STAT pathways are other potential targets.

The incorporation of IFRT is another mo-
dality that may improve outcome, particularly
with respect to local control. Its use in adults is
somewhat controversial and generally consid-
ered for patients with poor early response or
residual disease at the end of induction. Its use
in children would have to be weighed against
the associated RT-related risks, including

cardiotoxicity and second malignancies
(eg, breast cancer in young females).

A final strategy for improved outcomes is a
more routine and accurate method for deter-
mining early response to therapy. Poor re-
sponders may be candidates for novel agents or
further intensification of therapy, which may
include hematopoietic stem cell transplanta-
tion. What will be the best method for deter-
mining early response in children and adoles-
cents with MLBL? The use of functional
imaging with fluorodeoxyglucose positron
emission tomography (FDG-PET) is certainly
one consideration, as is now commonly used in
adults. In the study by Gerrard and colleagues,
FDG-PET was not required and results for
those who may have had this imaging were not
reported.1 In the context of a research study,
the effectiveness of treatment modifications
based on FDG-PET findings should be inves-
tigated in future trials. Early response to
therapy may also be determined through re-
cent advances in the development of technol-
ogy to measure minimal disseminated disease
(MDD) and minimal residual disease
(MRD).8-10 In this regard, flow cytometric
measurement of the level of MDD in children
with lymphoblastic lymphoma has prognostic
significance and is the basis for clinical trials at
both St Jude Children’s Research Hospital
and the Children’s Oncology Group. The fea-
sibility and prognostic significance of MDD/
MRD as determined by PCR in children with
high grade mature B-cell lymphomas has also
been described.9,10

Although challenges remain in our ap-
proach to the management of MLBL in the
pediatric and adolescent population, there are
clearly exciting opportunities for advance-
ment. Determining the impact of refinements
in both establishing the accurate histologic diag-
nosis and in therapeutic approach will require
large multicenter and international trials.
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A shot in the arm for radiotherapy
----------------------------------------------------------------------------------------------------------------
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In this issue of Blood, Dovedi et al demonstrate convincing evidence for the thera-
peutic efficacy of a new systemic immunostimulatory agent, the toll-like
receptor-7 (TLR7) agonist R848, to augment radiotherapy-induced anticancer
immunity.1
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