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Abstract The role of prophylactic intrathecal chemo-

therapy in the treatment of primary central nervous system

lymphoma remains controversial. We report a retrospective

single center study of a cohort of 69 patients with primary

central nervous system lymphoma who had been treated

with a regimen that combined high intravenous doses of

Methotrexate, CCNU, procarbazine and methylpredniso-

lone. Before 2000, patients systematically received intra-

thecal prophylaxis including Methotrexate, cytarabine, and

hydrocortisone delivered either by intraventricular or

lumbar injection along with the systemic chemotherapy

(group A, n = 39). After this date, the procedure was

changed and intrathecal chemotherapy was withdrawn

from the protocol (group B, n = 30). The median age and

Karnofsky index were comparable in both groups. At the

time of analysis, we found no significant difference

between patients with and without intrathecal prophylaxis

in terms of objective response rate, patterns of relapse,

progression-free survival or overall survival. In our study,

intrathecal prophylaxis withdrawal from a high dose

intravenous Methotrexate-based chemotherapy regimen did

not influence disease control and outcome of primary

central nervous system lymphoma. Further studies pro-

spectively investigating the role of intrathecal chemopro-

phylaxis are warranted for this disease.
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Introduction

Primary central nervous system lymphoma (PCNSL) is a

rare non-Hodgkin’s lymphoma that involves the brain, and

also the eyes, spinal cord, leptomeninges or any combi-

nation of these sites. It accounts approximately for 1–3%

of primary CNS tumors. The optimal treatment for

PCNSL remains to be determined [1]. The addition of

intravenous high dose methotrexate (HD-MTX) chemo-

therapy to whole brain radiotherapy (WBRT) has clearly

improved the prognosis compared to WBRT alone [2].

Encouraging results using chemotherapy alone with

deferment of WBRT have been reported by some authors,

both in term of efficacy and reduced neurotoxicity [3–8],

and the value of radiotherapy as consolidation treatment

after chemotherapy is therefore currently being
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investigated using randomized trials [9, 10]. Because

leptomeningeal relapse may occur in up to 20% of cases

in the course of the disease [11, 12], another important

concern is the role of intrathecal (IT) chemoprophylaxis as

part of the initial treatment. Studies addressing the impact

of IT prophylaxis on PCNSL outcome are scarce and have

led to contradictory results [13, 14]. In the present study,

we report our retrospective single center study of patients

uniformly treated by a HD-MTX-based polychemotherapy

(Anocef regimen), either combined with IT prophylaxis or

not.

Patients and methods

Chemotherapy regimen

Until recently, immunocompetent patients with PCNSL

were treated in our institution with a chemotherapy regi-

men alone (without radiotherapy) as initial treatment

(Anocef regimen). The regimen included intravenous HD-

MTX (1 g m2 for patients aged over 60 or 3 g m2 for

younger patients), CCNU, procarbazine and methylpred-

nisolone. Before 2000, patients systematically received IT

prophylaxis along with systemic chemotherapy including

Methotrexate (15 mg), Cytarabine (40 mg), and Metil-

prednisolone (40 mg) delivered as described [7] either by

intraventricular or lumbar injection for up to nine injec-

tions as soon they could tolerate it (group A). After this

date, the procedure was changed, IT prophylaxis was

withdrawn from the protocol, and all patients received

intravenous HD-MTX (3 g m2) in addition to CCNU,

Procarbazine and Methylprednisolone without IT prophy-

laxis (group B).

Eligibility criteria

We retrospectively reviewed the patients from our database

of 1996–2007 and included the patients who fulfilled the

following criteria: (1) pathologically confirmed PCNSL,

(2) age[16 years, (3) Karnofsky index[40, (4) absence of

positive or suspicious cytology at the CSF analysis at

diagnosis, (5) initial treatment according to the Anocef

chemotherapy regimen, and (6) no WBRT as part of the

initial treatment.

Statistics

Progression-free survival (PFS) was calculated from the

date of first treatment to progression or recurrence. Overall

survival (OS) was calculated from the date of first treat-

ment to death or last follow-up. Follow-up was conducted

up to December 2009.

The proportion of patients with CR or PR defined

the objective response rate (ORR)

The two groups were compared using the Student’s t test

and chi-square test. Kaplan–Meier survival curves were

constructed and compared between the two groups using

the log rank test. A p value less than 0.05 was considered

statistically significant.

Results

A total of 69 patients were eligible for the study. The main

clinical characteristics of the patients are summarized in

Table 1. Thirty-nine patients received IT prophylaxis

(Group A) and 30 did not (Group B). The median age was

55 years (range 24–74) and 60 years (range 17–82) for

groups A and B, respectively. Median Karnofsky perfor-

mance status (KPS) was 70 in both groups (range 40–90).

In group A, all the patients but one received an IT pro-

phylaxis and Methotrexate, Cytarabine and Metilpredn-

isolone with a median number of five injections (range

1–9); one patient received cytarabine only. IT chemother-

apy was delivered by Ommaya reservoir and lumbar

puncture in 3 and 36 patients, respectively. The ORR to

upfront chemotherapy of the whole population was 64.5%.

No significant statistical difference in gender, age, KPS and

ORR to first line chemotherapy was observed between both

groups.

After the first treatment and with a median follow-up of

136.2 months (CI: 69.9–153.8) for group A and a median

follow-up of 47 months (CI: 42–87.5) for group B, the

median PFS was 28.7 months (CI: 11.1–40.1) in group A

and 9.9 months (CI: 5.6–27.4) in group B (p = 0.0518).

The 2-year PFS rate was 53.8% in group A and 36.6% in

group B (Fig. 1). The median OS did not differ signifi-

cantly between patients in groups A and B (47.9 months vs

35.4 months; p = 0.4281) (Table 2). At the time of anal-

ysis, 53 patients had relapsed (30 in group A and 23 in

Table 1 Characteristics of patients

Group A, ITC Group B, no ITC p

n (total = 69) 39 30

Gender

Men 20 14

Women 19 16

Age (years)

Mean (SD) 55 (14) 60 (15) 0.1960

KPS

Mean (SD) 70 (14) 66 (11) 0.1463

ITC Intrathecal chemotherapy, KPS Karnofsky performance scale

144 J Neurooncol (2012) 106:143–146

123



group B), with four meningeal relapses in group A and two

in group B evaluated by CSF cytology. Delayed neuro-

toxicity associated with diffuse leukoencephalopathy on

MRI was reported in 5 patients (7%), including 3 patients

from group A and 2 patients from group B (of 67, 74,

48 years old from group A and 65 and 64 years old from

group B).

Discussion

In systemic diffuse large B cell non-Hodgkin’s lymphoma,

several studies have demonstrated that IT chemoprophy-

laxis may reduce the risk of CNS recurrence [15, 16].

However, patients of these studies did not receive systemic

cytotoxic drugs known to cross the blood–brain barrier.

Because intravenous HD-MTX, the key drug of the che-

motherapy for PCNSL, is suspected to yield cytotoxic

doses in the CSF when used at doses higher than 3 g m2,

the addition of IT chemoprophylaxis is questionable. In

addition, IT MTX chemotherapy delivery is not exempt

from potential morbidity. It exposes the patients to an

increased risk of treatment-related neurotoxicity. More-

over, it is recommended to be delivered intraventricularly

through an Ommaya reservoir for an optimal diffusion

within the leptomeningeal spaces and better efficacy, but

Ommaya reservoir infection may occur in up to 19% of

cases during chemotherapy, resulting in interruption and

delay in the treatment schedule [8].

In the present study, we did not observe negative impact

after IT prophylaxis withdrawal from our HD-MTX-based

polychemotherapy regimen either on disease control or OS

when intravenous MTX was delivered at high doses (1 or

3 g m2). However, our study had several limitations

regarding its retrospective design: the fact that the patients

who received an intrathecal chemoprophylaxis were almost

exclusively treated by the lumbar route which could be

suboptimal in comparison with the intraventricular

administration efficacy [17], and the absence of systematic

analysis of the CSF at relapse. Our results are in accor-

dance with those reported in a case-controlled retrospective

study from the MSKKC [13]. In this study, the authors

compared patients treated with HD-MTX (intravenous dose

of [3.5 g m2) without IT-MTX chemotherapy (n = 14)

with a series of patients matched for age, KPS, CSF

cytology and cranial radiotherapy who received IT Meth-

otrexate (n = 28). No difference was found in survival,

disease control or neurotoxicity. Interestingly, our cohort

of patients differs from that of the latter study by several

aspects: all patients had to be free of detectable leptome-

ningeal involvement on CSF analysis at diagnosis; in

addition, they all received the same systemic chemotherapy

regimen without WBRT as part of the initial treatment. In

contrast, a recent German study reported an increased early

relapse rate in a small series of 18 patients when intra-

ventricular chemotherapy was omitted from their initial

chemotherapy regimen. This latter polychemotherapy

included intravenous HD-MTX at the dose of 5 g m2

combined with cytarabine, ifosfamide, vinka-alkaloids and

cyclophosphamide [14]. MRI re-evaluation suggested a

higher rate of leptomeningeal relapse in the patients

without IT chemotherapy, but the authors acknowledged

the limits of their conclusion included the fact that sys-

tematic CSF analysis was not performed in all patients at

relapse.

The benefit to risk ratio of IT prophylaxis in the treat-

ment of PCNSL warrants further clarification by a pro-

spective study.

Table 2 Outcome

Group A,

ITC

Group B,

no ITC

p value

n (total = 69) 39 30

Response (%)

Complete response 27 (69%) 17 (57%)

Partial response 0 (0%) 1 (3%)

Progression disease 12 (31%) 11 (37%)

Stability 0 (0%) 1 (3%)

Median PFS months

(CI)

28.7

(11.1–40.1)

9.9 (5.6–27.4) 0.0518

24-months PFS 53.8% 36.6%

Median OS months

(CI)

47.9

(35.8–64.3)

35.4

(24.8–99.7)

0.4281

24-months OS 76.9% 70%

Neurotoxicity % 15.3% 13%

Median follow-up

months

136.2

(69.9–153.8)

47 (42–87.5)

ITC Intrathecal chemotherapy, OS overall survival, PFS progression-

free survival
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