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JUVENILE MYELOMONOCYTIC LEUKEMIA
(JMML)

It is a clonal hematopoietic disorder that usually oc-
curs in early childhood, characterized by hyperacti-
vation of the RAS signaling pathway. About 90% of
patients have mutations in 1 of 5 genes (PTPN11,
NRAS, KRAS, NF1, CBL) that define genetically and
clinically distinct subtypes of the disease, with a
highly variable clinical course.'?

Patients with somatic PTPN11 mutations generally
have a rapidly fatal outcome if they are not submit-
ted to allogeneic hematopoietic stem cell transplan-
tation (HSCT). The relapse rate after HSCT is signifi-
cantly higher in these patients, when compared to
other genetic subtypes. Likewise, JMML is also fatal
in the absence of HSCT in patients with neurofibro-
matosis type 1 (NF1). Patients with somatic mutation
in KRAS generally present clinically very aggressive
disease, promptly requiring HSCT, but the relapse
rate after HSCT is relatively low. JMML associated
with somatic NRAS mutation shows great clinical di-
versity, some patients have a disease that slowly re-
gresses in the absence of HSCT, while others have an
aggressive disease, with a high rate of relapse after
HSCT (usually older children, with high levels HbF).
Most children with CBL germline mutation have
self-limiting disease and observation without thera-
py is generally recommended. In children with JMML
phenotype without an identified mutation of the
RAS pathway, HSCT is indicated, but it is necessary to
exclude other rare myeloproliferative diseases, acute
leukemia and non-malignant diseases. '

Patients with Noonan Syndrome (PTPN11 germline
mutation or another gene in the RAS pathway) may
have a transient myeloproliferative disorder, usually
in the first months of life, with clinical characteristics

indistinguishable from LMMJ. In these cases, HSCT is
not indicated.’*

The results of HSCT in patients with JMML have pro-
gressively improved over time. In the study including
the largest number of JMML patients undergoing re-
lated and unrelated allogeneic HSCT, the probability
of disease-free survival was 52%. Relapse was the
main cause of treatment failure, with an incidence of
35%.'” The use of umbilical cord blood proved to be
a viable option.6 Although still experimental in the
treatment of JMML, haploidentical HSCT can be con-
sidered for patients without a compatible donor."’

The classic conditioning regimen consists of busul-
fan, cyclophosphamide and melphalan.”® The Jap-
anese group uses busulfan, fludarabine and mel-
phalan, with similar results.’

In order to optimize the effect of the graft against
leukemia, a less intensive GvHD prophylaxis is rec-
ommended for patients with a higher risk of relapse
(patients with NF1, somatic mutation of PTPN11 and
NRAS, minimum 4 years of age or > 20% blasts in the
bone marrow).'

Pre-transplant therapy is still a matter of controversy.
Conventional chemotherapy is generally not asso-
ciated with durable responses, but the use of low-
dose 6-mercaptopurine and/or cytarabine can be ef-
fective in reducing leukocytosis and spleen size.1,10
Azacitidine as a bridge until transplantation has
been shown to be a promising option."""*The Euro-
pean group (EWOG-MDS) is currently conducting a
multicenter phase Il study that aims to prospective-
ly assess the rate of complete or partial clinical re-
mission after three cycles of pre-HSCT azacitidine in
newly diagnosed JMML patients."
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A second HSCT can rescue more than a third of chil-
dren who experience relapse after the first trans-
plantation, while donor lymphocyte infusion (DLI)
appears to be ineffective.’

Chronic Myelomonocytic Leukemia (CMML) and Atypi-
cal Chronic Myeloid Leukemia (negative Bcr-Abl aCML)

CMML is extremely rare in children. In the pediatric
classification proposed by Hasle, in 2003, the term

CMML was included only for cases secondary to pre-
vious chemotherapy. '* ¢

Atypical CML is even more rare in children than in
adults. Of the few cases reported in childhood, some
have failed to meet the diagnostic criteria. Due to its
rarity and heterogeneity, there is no consensus on
treatment, however, due to the unfavorable progno-
sis, HSCT is recommended.'*'"""?

s Allogeneic Autologous
HSCT indication HSCT HSCT Notes
In some patients with germline mutation
JMML (patients with NF1, somatic PTPN11 of NRAS, mainly with normal fetal
mutation, KRAS, most patients with somatic S N hemoglobin and without significant
NRAS mutation and patients with no identified thrombocytopenia, long-term survival
mutation) without HSCT has been observed.
Most patients have spontaneous
JMML (patients with CBL germline mutation) N N resolutlon.. Allogeneic HSCT should be
assessed if chromosomal changes or
disease progression occur.

S: Standard of care

C: Standard of care, clinical evidence available
R: Standard of care, rare indication

D: Developmental

N: Not generally recommended
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