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The role of Chemotherapy



Trials and tribulations in PCNSL

�Uncommon extranodal B cell lymphoma

�Poor drug penetration into the CNS�Poor drug penetration into the CNS

�Elderly age of the majority of patients

SM Ansell and SV Rajkumar, Nature Reviews Clinical Oncology, 2010; 7: 125



A multicenter study of treatment of 
PCNSL
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A multicenter study of treatment of 
PCNSL

HDHD--MTX + Cytarabine + anthracyclineMTX + Cytarabine + anthracycline

Ferreri AJM et al, Neurology 2002;58:1513Ferreri AJM et al, Neurology 2002;58:1513
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Randomized phase II trial on primary 
chemotherapy with high-dose methotrexate, 

alone or
associated with high -dose cytarabine, followed associated with high -dose cytarabine, followed 
by response- and age-tailored radiotherapy for

immunocompetent patients with newly 
diagnosed primary central nervous system 

lymphoma

Andrès J M Ferreri et al., Lancet 2009, 374: 1512-20



PCNSL age 18-75
®

4 c. MTX 3.5 g/m 2 d.1
every 3 weeks

4 c. MTX 3.5 g/m 2 d.1
araC 2 g/m 2 x 2/d, d. 2-3
every 3 weeks

Response assessment

Two coursesTwo courses

WBRT 36 Gy
± boost 9 Gy

Response assessment

CR – PR - SD PD

Off study
Salvage
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PRPR CRCR

WBRT 36 Gy*

Two coursesTwo courses

* * At the discretion of the participant center in patients older than 60 yearsAt the discretion of the participant center in patients older than 60 years

SD SD -- PDPD

Ferreri et al, Lancet 2009;374:1512Ferreri et al, Lancet 2009;374:1512



ResultsResults



FFSFFS

38%38%

P 0.01P 0.01

21%21%

Ferreri et al, Lancet 2009;374:1512Ferreri et al, Lancet 2009;374:1512



Grade 3–4 toxic effects per treatment group

Ferreri et al, Lancet 2009;374:1512Ferreri et al, Lancet 2009;374:1512



OSOS

46%46%

P 0.07P 0.07

32%32%

Ferreri et al, Lancet 2009;374:1512Ferreri et al, Lancet 2009;374:1512



Freiburg experience
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Freiburg experience

77%77%

Illerhaus et al , Haematologica. 2008 Jan;93(1):147Illerhaus et al , Haematologica. 2008 Jan;93(1):147--88

Median follow up of 25 monthsMedian follow up of 25 months



ASCT as first-line treatment 
in PCNSL

Authors Induction 
treatment

Conditioning 2yrs OS WBRT

Abrey et al.
JCO 2003

HD-MTX BEAM 55% Only 
refractory

Cheng et al.
BMT 2003

HD-MTX Thiotepa 
Bus CTX

50% Only 
refractoryBMT 2003 Bus CTX

Brevet et al.
EJH 2005

MVPB BEAM 50% 30 Gy 
+10boost

Illerhaus et al. 
JCO 2006

HD-MTX BCNU 
Thiotepa

69% Hyper
fractionated

Colombat et al.
BMT 2006

MVPB BEAM 64% 30 Gy 
+10boost

Montemurro et al
Ann Oncol 2007

HD-MTX Thiotepa
Bus

61% Only PR



A multicenter study of treatment of 
PCNSL

All Patients 
(N=57)

Patients < 60 
Chemo / WBRT* 

(n=19)

Patients ≥ 60 
Chemo / WBRT 

(n=12)

Chemo Alone 
(n=26)

Outcome No.             % No.             % No.             % No.             %

Median
Survival 51 NR 29 29

Gavrilovic et al, JCO 2006; 24:1470Gavrilovic et al, JCO 2006; 24:1470

Survival
(months)

51 NR 29 29

PFS, months 129 NR NR 7

Relapse 25             44 7               27 3               25 15              58

Neurotoxicity 17              30 5               26 9               75 3*

Alive 17              30 13              68 0 4               15

*45 Gy*45 Gy
** 2 pts developed neurotoxicity only after** 2 pts developed neurotoxicity only after

receiving WBRT for recurrent PCNSLreceiving WBRT for recurrent PCNSL



RANDOMIZED PHASE II TRIAL
on primary chemotherapy with HD-MTX + HD-araC

with or without THIOTEPA, 
and with or without RITUXIMAB, and with or without RITUXIMAB, 

followed by BRAIN IRRADIATION versus
HIGH-DOSE CHEMOTHERAPY supported by ASCT 

for IMMUNOCOMPETENT PATIENTS 
with NEWLY DIAGNOSED PCNSL



PCNSL [≤ 65 ys. + PS 0-3] or [65-70 ys. + PS ≤2]

®
4 c. MTX 3.5 g/m 2 d.1

araC 2 g/m 2 x 2/d, d. 2-3
every 3 weeks

4 c. rituximab 375 mg/m 2 d-5 & 0
MTX 3.5 g/m 2 d.1
araC 2 g/m 2 x 2/d, d. 2-3
every 3 weeks

4 c. rituximab 375 mg/m 2 d-5 & 0
MTX 3.5 g/m 2 d.1
araC 2 g/m 2 x 2/d, d. 2-3
Thiotepa 30 mg/m 2 d.4
every 3 weeks

Response assessment

®
WBRT 36 Gy
± boost 9 Gy

BCNU 400 mg/m 2 d.1       
Thiotepa 5 mg/Kg x 2/d; d.2-3

+ APBSCT

Response assessment

CR – PR - SD PD – tox
���� SC harvest

WBRT 40 Gy
± boost 9 Gy



Transplant 
candidate?

HD-MTX
< 60 years > 60 years

yesyes nono

Approach to the treatment of 
PCNSL

?+ other CHT

responders Non responders

ASCT WBRT

HDMTX 3.5 g/m2

+ AraC

WBRT

HDMTX

MTX maintenance

SM Ansell and SV Rajkumar, Nature Reviews Clinical Oncology, 2010; 7: 125

? Low dose WBRT

PR PR ?CR?CR







Aims of the study

� Primary objective at first randomisation

� To compare different CHT combinations

Endpoint: CR rate after CHT

� Primary objective at second randomisation

� To compare two different consolidation strategies (WBRT vs ASCT)

Primary endpoint: 2 years PFS

Secondary endpoints. OS, meningeal relapse rate and late neurotoxicity



Abrey et al. JCO 2005Abrey et al. JCO 2005





•Age (<60 vs > 60 years) 

•ECOG PS (0 to 1 vs 2 to 4)

IELSG score

00--1 low1 low
22--3 intermediate3 intermediate
44--5 high5 high

•LDH serum level (normal vs elevated)

•Protein CSF concentration (normal vs elevated) 

•Involvement of the deep structures of the brain (no vs yes) 

Ferreri et al, JCO, 2003Ferreri et al, JCO, 2003



Why MTX + Ara-C?Why MTX + Ara-C?

Why MTX + araC + rituximab?Why MTX + araC + rituximab?

IELSG 20 trial

R-MPV study Abrey et al.JCO 2007

Why MTX + araC + rituximab + TTP?Why MTX + araC + rituximab + TTP?

MATILDE study and Freiburg experience

Why ASCT vs WBRTWhy ASCT vs WBRT

Freiburg experience
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Freiburg experience
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Illerhaus et al, Haematologica 2008; 93: 147Illerhaus et al, Haematologica 2008; 93: 147



PCNSL [≤ 65 ys. + PS 0-3] or [65-70 ys. + PS ≤2]

®
4 c. MTX 3.5 g/m 2 d.1

araC 2 g/m 2 x 2/d, d. 2-3
every 3 weeks

4 c. rituximab 375 mg/m 2 d-5 & 0
MTX 3.5 g/m 2 d.1
araC 2 g/m 2 x 2/d, d. 2-3
every 3 weeks

4 c. rituximab 375 mg/m 2 d-5 & 0
MTX 3.5 g/m 2 d.1
araC 2 g/m 2 x 2/d, d. 2-3
Thiotepa 30 mg/m 2 d.4
every 3 weeks
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