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Trials and tribulations
in primary CNS lymphoma

� Stephen Ansell and Vincent Rajkumar

A minority of patients with primary central nervous system lymphoma achieve a complete

response to therapy and most patients have a poor prognosis.A recent randomised phase II trial

demonstrated that the addition of high-dose cytarabine to high-dose methotrexate increases the

complete response rate and improves patient outcome.

Primary central nervous system
lymphoma (PCNSL) is an
uncommon extranodal B-cell

non-Hodgkin lymphoma confined to
the central nervous system (CNS)
that represents approximately 1% of
all non-Hodgkin lymphomas.
Although this disease has been
observed in patients with immune
deficiency, the incidence in immuno-
competent patients has increased,
particularly among elderly patients.1

Due to the rarity of PCNSL, ran-
domised studies have been very diffi-
cult to conduct. Patients with this
disease have not benefitted from the
progress made in systemic B-cell lym-
phoma, in that standard treatment

approaches such as cyclophos-
phamide, doxorubicin, vincristine and
prednisolone (CHOP) chemotherapy
have not been effective in PCNSL
because of poor drug penetration into
the CNS.2 The use of therapies that
are considered effective – high-dose
methotrexate, autologous stem-cell
transplantation and whole-brain radi-
ation therapy (WBRT) – has proved
challenging because many patients
are elderly and more susceptible to
the toxic effects associated with these
treatments.

The initial treatment for patients
with PCNSL was to use WBRT. While
PCNSL tumours are very radiosensi-
tive, local disease relapses are frequent

and there are virtually no long-term sur-
vivors.3 Based on its ability to penetrate
the CNS, methotrexate was subse-
quently used in clinical trials, and high
doses with folinic acid rescue were
found to improve patient outcome.4

While there is no consensus as to the
exact dose that should be used, it is
generally accepted that ‘high-dose’
methotrexate regimens utilise between
1 g/m2 to 8 g/m2 administered every two
to three weeks. Other agents, including
cytarabine, procarbazine, temozolomide
and rituximab, have since been added to
high-dose methotrexate and have
produced higher response rates and
potentially improved progression-free
survival.5 However, a higher instance of
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toxic effects have been seen in studies
testing chemotherapy combinations,
resulting in higher rates of treatment-
related mortality compared with high-
dose methotrexate alone.

In most of these studies, chemother-
apy formed part of a combined modal-
ity approach and WBRT was given as
consolidation after induction therapy.A
high incidence of neurotoxicity was
seen, particularly in patients older than
60 years who received combined modal-
ity treatment.6 Recent studies have
attempted to limit neurotoxicity, either
by omitting radiation therapy7 and in
some studies consolidating the response
to initial therapy using autologous stem-
cell transplantation,8 or by use of lower
doses of radiation therapy.9 In studies in
which autologous stem-cell transplan-
tation was added and radiation therapy
omitted, it was evident that patients
who benefitted most were those who
had a complete response to initial
induction therapy. Similarly, lowering
the dose of WBRT to diminish potential
long-term neurotoxicity might only be
feasible in patients who have a complete
response to treatment. Therefore, to
utilise these approaches we need to
identify treatment regimens that result
in high complete response rates.

High-dose methotrexate has
become a standard approach for many
groups treating patients with PCNSL,
and doses of up to 8 g/m2 are given
every two weeks. A recent study by
Ferreri et al.10 suggests that the addi-
tion of high-dose cytarabine to high-
dose methotrexate results in a
superior complete response rate and
overall response rate when compared
with methotrexate alone. In this ran-
domised phase II trial, 79 patients
were randomly assigned to receive
methotrexate 3.5 g/m2 alone or in
combination with cytarabine 2 g/m2

twice daily on two days for four cycles
as primary therapy for CNS lym-

phoma. The primary endpoint of the
study was complete response rate. In
total, 46% of patients receiving both
high-dose methotrexate and high-
dose cytarabine had a complete
response to treatment compared with
18% of patients receiving high-dose
methotrexate alone. The overall
response rate and subsequent out-
comes of patients were improved with
the addition of high-dose cytarabine
to high-dose methotrexate. Although
significant haematological toxic
effects were seen, this was managed
with growth factor administration and
adverse effects were felt to be accept-
able. These findings suggest that
intensification of induction therapy as
demonstrated by this study might
improve long-term patient results.

Although the findings are persuasive,
certain caveats need to be kept in
mind when interpreting these results.
First, as in most CNS tumours, radi-
ographic assessment of response is
not always easy, and has limitations as
a surrogate for clinical benefit. This is
further exacerbated in non-blinded
studies. Second, although studies of
combination chemotherapy and com-
bined modality therapy in this disease
have used varying doses of ‘high-dose’
methotrexate, the trials that use high-
dose methotrexate as a single agent
have employed a dose of 8 mg/m2

every two weeks. This dose results in
a high response rate, is well toler-
ated, and can be administered repeat-
edly until progression in most
patients. The study by Ferreri et al.10
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TREATMENT OF NEWLY DIAGNOSED PCNSL PATIENTS

Transplant-eligible patients receive high-dose chemotherapy followed by an autologous stem-
cell transplant, in patients who respond to treatment. Elderly patients are treated with a
chemotherapy-only approach to avoid neurological toxicity associated with WBRT. Younger
patients who are not eligible for an autologous stem-cell transplant could be treated with high-
dose chemotherapy followed by WBRT (as per the data from the clinical trial of Ferreri et al.10

(highlighted in the figure).

ASCT – autologous stem-cell transplantation; HD AraC – high-dose cytarabine; HDMTX – high-dose methotrexate;
MTX – methotrexate; PCNSL – primary central nervous system lymphoma; WBRT – whole-brain radiation therapy
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used a lower dose of methotrexate,
3.5 g/m2 delivered every three weeks,
which might account for a lower
response rate than has been reported
in other studies. Third, the vast
majority of patients (77%) received
WBRT as consolidation after the ini-
tial induction chemotherapy. Many
groups favour consolidation with
autologous stem-cell transplantation
rather than administering WBRT,
because of the increased neurotoxic-
ity seen with WBRT. Finally, dose
reductions were necessary in 44% of
patients treated with the combination
approach (compared with 3% of
patients treated with methotrexate
alone), suggesting that it might be
easier to intensify therapy by increas-
ing the dose of methotrexate than by
adding a second drug, such as high-
dose cytarabine.

The data presented by Ferreri et
al.10 could be particularly relevant in
patients or practices where high-dose
therapy with autologous stem-cell
transplantation is not employed. For
many groups, the initial decision
might be to define which patients are
eligible for transplantation. In eligible
patients, high-dose methotrexate at a
dose of 8 g/m2 could be considered
with autologous stem-cell transplan-
tation performed in patients who
respond to this therapy.

Nonresponders are commonly
managed with salvage chemotherapy
including temozolomide, rituximab
and other treatment approaches, or
alternatively receive WBRT (see algo-
rithm). In patients where an autolo-
gous transplant is not considered or at
centres which do not employ this
approach, the data presented by Fer-
reri et al. could be of value. In view of
the fact that patients aged over 60

years receiving WBRT might have sig-
nificant neurotoxicity, these patients
could be managed with chemotherapy
alone and could receive methotrex-
ate with or without other chemother-
apy agents. Alternatively, younger
patients might benefit from the
results presented by Ferreri et al.10

and these patients could be treated
with high-dose methotrexate in com-
bination with high-dose cytarabine
and then receive consolidation treat-
ment with WBRT.

Primary CNS lymphoma remains
a challenging disease and further
trials are needed to provide informa-
tion to further optimise the care of
patients with this devastating illness.
The use of drugs that penetrate the
blood–brain barrier at increased
doses seems to be the best approach.
Patients responding to this therapy
might further benefit from consoli-
dation approaches, including autolo-
gous stem-cell transplantation or
lower dose WBRT.
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Practice point
The use of high-dose cytarabine in
combination with high-dose metho-
trexate followed by whole-brain radi-
ation therapy could be effective in
younger patients with primary cen-
tral nervous system lymphoma for
whom autologous stem-cell trans-
plantation is not planned.


