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Acute lymphoblastic leukemia (ALL) is a malignancy that affects a category of blood
cells known as lymphocytes. ALL affects two types of lymphocytes: B cells and T
cells. B cells protect the body by making antibodies against invaders, and T cells can
directly attack cancer cells as well as help B cells do their job.

T-cell ALL (T-ALL) accounts for about 15% of pediatric patients with ALL, and it is
more common in older adolescents and African American children and adolescents.
Unfortunately, T-ALL is associated with shorter event-free survival (the time from
treatment to disease progression or the development of certain symptoms) and overall
survival compared with the more common B-cell disease.

Methotrexate is an anticancer drug that has been a mainstay of treatment of ALL for
decades. Nevertheless, the most effective and least toxic schedule and dosing of
methotrexate for T-ALL in pediatric patients has been unclear.

Two different approaches are commonly used to reach therapeutic levels (levels high
enough to achieve effective treatment) of methotrexate in young patients with ALL;
however, these have not been evaluated in the treatment of T-ALL. The first strategy
is called Capizzi-style methotrexate (C-methotrexate, or C-MTX). It involves starting
with a lower dose of methotrexate and increasing it over time. C-MTX is often
coupled with PEG-asparaginase, another drug used to treat ALL. With high-dose
methotrexate (HDMTX) therapy, patients receive the same high dose of methotrexate
throughout treatment. HDMTX is often associated with kidney damage and other
adverse events. For this reason, leucovorin (folinic acid) is started after treatment with
HDMTX, to help mitigate toxicity.

The toxicity of HDMTX and the success seen with C-MTX in other cancers
(including B-ALL) led researchers to examine which one was optimal in T-ALL. In
the phase III AALL0434 trial led by the Children’s Oncology Group, 1,000 patients
were randomly assigned to receive C-MTX or HDMTX (with or without nelarabine).
C-MTX treatment was superior in terms of 5-year disease-free survival and overall
survival. Disease free survival was 91.5% and 85.3% for C-MTX and HDMTX,
respectively. Overall survival was 93.7% and 89.4%. Patients assigned to C-MTX had
32 relapses, six involving the central nervous system. Those assigned to HDMTX had
59 relapses, 23 involving the central nervous system. Grade 3 and 4 adverse events
during an interim maintenance phase were comparable and included febrile
neutropenia and seizures. It is important to note, however, that cranial radiation was
administered earlier for patients receiving C-MTX than for those receiving HDMTX,
which could have influenced the outcomes.

Thus, the federally funded AALL0434 trial established that chemotherapy with



C-MTX is superior to HDMTX for T-ALL as administered in the protocol.
Furthermore, the trial showed the best outcomes ever reported for children and
adolescents with T-ALL. It showed a 5-year disease-free survival rate of 91.5% and
overall survival rate of 93.7%. In comparison, the historical overall survival rate for
T-ALL was approximately 81% based on earlier clinical trials in this patient
population.
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