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PCNSL 

SCNSL 



PCNSL vs. SCNSL 
PCNSL SCNSL 

Median age 65 Variable 
PS poor good 
Time to diagnosis months weeks 
Steroids Long-term Less common 
Need for biopsy Near always Less common 
Histotype DLBCL HA-NHL 
Meningeal involv. 16% 35% 
Ocular involv. 10% <1% 
Systemic disease 0% 35% 
Systemic relapse 7% 50% 



 

 

Modern Approach 

Ferreri AJM, ASCO 2012 

INDUCTION CONSOLIDATION 

HD-MTX poly 

WBRT 

Others 

Age & PS 

Comorbidity 

Prognostic score 

Histotype (DLBCL) 



CHOP regimen 

Mead GM, et al. Cancer 2000 

WBRT 40 + 14 Gy; n=15 

WBRT + CHOP; n=38 



Pharmacokinetics Triphasic plasmatic clearance 
Good BBB penetration at HD 

Schedule Infusion duration    3 hours 
Infusion timing    every 2 wks = 3 wks 
Dose     ³ 3 g/m2 

HD-MTX 

CNS availability ³ 1 g/m2       tumoricidal levels in the brain 
³ 3 g/m2     tumoricidal levels in the CSF 
24-hr inf.   tumoricidal levels in the CSF 

Tolerability 8 g/m2   45% dose reductions 
3.5 g/m2  good compromise 

Ferreri AJM. Blood 2011 



 

 

IELSG #20 trial: MTX + ARAC 

Ferreri AJ, et al. Lancet 2009 

Median f-up: 30 months 



 

 

MTX + Alkylator + Rituximab 

INDUCTION CONSOLIDATION N° ORR 2-year PFS 

Rituximab 
Methotrexate 
Procarbazine 
Vincristine1 

low-dose WBRT  52 79% 57% 

Rituximab 
Methotrexate 
Procarbazine 
Vincristine2 

TBC - ASCT 33 
(≤ 65 ys) 

94% 79% 

Rituximab 
Methotrexate 
Temozolomide3 

Non-myeloablative 
HD-cytarabine 
HD-etoposide  

44 77% 59% 

1Morris PG, et al. JCO 2013; 2Omuro A, et al. Blood 2015; 3Rubenstein JL, et al. JCO 2013 



 

 

The IELSG #32 trial 

Ferreri AJM, et al. 13-ICML, Lugano 2015 

WBRT 40 Gy 
± boost 9 Gy 

CR – PR - SD PD – tox 
ê SC harvest 

® 
WBRT 36 Gy 
± boost 9 Gy 

BCNU 400 mg/m2 d.1        
Thiotepa 5 mg/Kg x 2/d; d.2-3 
+ APBSCT 

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

® 
4 c. MTX 3.5 g/m2 d.1 
 araC 2 g/m2 x 2/d, d. 2-3 
 every 3 weeks 

4 c. rituximab 375 mg/m2 d-5 & 0 
 MTX 3.5 g/m2 d.1 
 araC 2 g/m2 x 2/d, d. 2-3 
 every 3 weeks 

4 c. rituximab 375 mg/m2 d-5 & 0 
 MTX 3.5 g/m2 d.1 
 araC 2 g/m2 x 2/d, d. 2-3 
 Thiotepa 30 mg/m2 d.4 
 every 3 weeks 



Arms Activity 

Ferreri AJM, et al. Lancet Haematol 2016 



PFS and OS 

median follow-up: 30 months (12-66) 

Ferreri AJM, et al. Lancet Haematol 2016 



 

 

Elderly Pts: PHRC 2006 Trial 

Omuro A, et al. Lancet Haematol 2015 
 

Arm A    M-PVA 

Arm  B   M-TMZ 

3 cycles/ 28 d 

 MTX 3,5 g/m2  d1 
Vincristine 1,4 mg/m2 D1 

Procarbazine 100 mg/m2/d D1-
7 

D
7 

D
1 

D14 D21 D28 

Vincristine 1,4 mg/m2 D1 

Méthylprednisolone 
60 mg/j en in D1-5 

Cytarabine 3 g/m2/d1-2 
After 3rd Cycle 

 MTX 3,5 g/m2 d1 

TMZ 150 mg/m2/d  D1-5 If no tox= TMZ  150 mg/m2/d  D15-19 , cycle 2 & 3 

  

D
7 

D
1 

D14 D21 D28 

  

Méthylprednisolone 
60 mg/d en in D1-5 

 MTX 3,5 g/m2 d1  MTX 3,5 g/m2 d1 

3 cycles/28 d 



 

 

PHRC 2006 Trial 

Omuro A, et al. Lancet Haematol 2015 
 

 MPV-A 
(n= 47) 

M-TMZ 
(n= 48) 

p 

CR  
PR  
SD 
PD  

62% 
20% 
2% 

16% 

45% 
26% 
7% 

22% 

0.11 

ORR 82%  71%  0.23 



Sanctuaries 
h CSF and eyes (intrathecal and intravitreal chemo). 

 
h IT/IV chemo efficacy has not been prospectively confirmed. 

Most trials do not include IT/IV drug delivery.  
 

h IT is associated with additional risk of infective 
complications, neurotoxicity and chemical meningitis.  
 

h HD-MTX (³ 3 g/m2) treats adequately meninges.  
 

h IVi: is active, but toxic (visual acuity deterioration in 27%). 
 

h Impact on OS??? 
Ferreri AJM, et al. Neurology 2002 
Ferreri AJM, et al. J Clin Oncol 2003 
Pels H, et al. J Clin Oncol 2003 

Weigel R, et al. Clin Neurol Neurosurg 2004 
Batchelor T, et al. Clin Cancer Res 2003 

Smith JR, et al. Ophthalmology 2002 



Chia-Ching W, et al. BJH 2014 

Ponzoni M, et al. Ann Oncol 2014 



 

 

Modern Approach 

Ferreri AJM, ASCO 2012 

INDUCTION CONSOLIDATION 

HD-MTX poly 

WBRT 

Others 

Age & PS 

Comorbidity 

Prognostic score 

Histotype (DLBCL) 

Response 

Quality response 

Induction 

Observation 
WBRT 
HDC/ASCT 
Non-myeloablative 
Maintenance 



Radiation Field 



18  

 
18 

Neurotoxicity 

Correa D, et al. Neuro-Oncol 2009 

Deficits interfere with QoL 
 
>50% were not working 
due to illness  



Consolidation RT withdrawal? 

Thiel E, et al. Lancet Oncol 2011 

G-PCNSL-SG-1 trial 

551 pts with newly diagnosed PCNSL were enrolled from 75 German 
Centers and treated between 2000 and 2009 



G-PCNSL-SG-1 trial: results 





 

 

Low-dose WBRT 

Morris PG, et al. JCO 2013; Correa DD, et al. JNO 2009; Kim BH, et al. Cancer Res Treat. 2014  



 

 

High-dose Chemo + ASCT 

Rationale Higher doses to cross the BBB. 
… to achieve therapeutic concentrations in “sanctuaries”. 
… to overcome drug resistance.  

Concerns Feasible only in fit and young patients. 

Facts Encouraging results both as upfront & salvage treatment. 
Excellent neurotolerability when RT is avoided. 
High activity in pts with residual disease after induction. 



 

 

Consolidative HDC/ASCT 

MTX 
± others 

Thiotepa 
Bus, CTX 

60 72 14 21 

Alimohamed N, et al. L&L 2012 

56 (34-69) 
PS>1: 70% 

24  100 

MTX 
araC, TTP 

Thiotepa 
BCNU + RT 

140 81 3 30 

Kasenda B, et al. Ann Oncol 2012 

54 (27-64) 
70 (30-100) 

37 77 

MTX 
araC 

BEAM 28 20 0 28 
Abrey L, et al. JCO 2003 

53 (25-71) 
70 (30-100) 

18 50 

MVpBP 
+itx/araC 

BEAM + RT 34 60 4 25 
Colombat P, et al. BMT  2006 

51 (21-60) 
PS3-4: 32% 

44 68 

MTX 
araC, TTP 

Thiotepa 
BCNU ± RT 

72 77 0 13 

Kasenda B, et al. Ann Oncol 2012 

54 (38-67) 
90 (30-100) 

54 85 

MTX 
araC 

Bus, CTX 
VP16 ± RT 

25 30 0 11 
Yoon DH, et al. BMT 2011 

52 (33-65) 
PS1: 91% 

73 100 

MTX Thiotepa 
Busulfan 

13 15 45 13 23 

Montemurro M, et al. Ann Oncol 2007 

55 (18-70) 
70 (30-100) 

70 

TRM 
(%) 

Induction Conditioning F-up 
(mo) 

2-yr EFS 
(%) 

N° Age m(r) 
PS m(r) 

CRR 
(%) 

ASCT 
(%) 



 

 

Non-Myeloablative Chemo 

Rubenstein J, et al. JCO 2013 

Alliance/CALGB 50202 trial 
MTX (8) 
Rituximab 
TMZ x 8 c. 

44 pts 
(age: 12-76) 

CR (66%) araC (8) 
96-hr VP16 

No neurotox 

Median f-up: 4.9 ys 
21 failures 17 deaths 

TRM (sepsis) 2% 



 

 

ASCT vs. Alternatives 

Ferreri AJM & Illerhaus G. Blood 2016 

IELSG32:    WBRT vs. ASCT 
 
PRECIS:   WBRT vs. ASCT 
 
IELSG43 (MATRix): ASCT vs. NMC 
 
ALLIANCE:  ASCT vs. NMC 



 

 

Nordic Trial: TMZ maintenance 

Pulczynski EJ, et al. Haematologica 2015 
 



Secondary CNS Lymphoma 

• Rare 

• Early  

• Fatal 

• Preventable 



CNS recurrence 

van Besien K, et al. Blood 1998; Zinzani PL, et al. Leuk Lymphoma 1999  

CNS recurrence 
indolent lymphomas     <3% 
MCL           4% - 13%  
DLBCL & PTCL          5% 
highly aggressive lymphomas     19% - 78% 

4-yr CNS relapse risk (all NHL)    17% 
1-yr CNS relapse risk (DLBCL)      5% 
1-yr CNS risk (DLBCL w/ HD-MTX + it cht)  <2%  



CNS recurrence 

Levitt, Cancer 1980;  Litam, Blood 1979; Bollen, Arch Neurol 1997;  
Hollender, Ann Oncol 2002; van Besien, Blood 1998; Haioun, Ann Oncol 2000 

Median NHL diagnosis - CNS recurrence 3-6 m (0-44) 
MCL 17 m (6-96) 
CNS relapses occuring in the first year 96% 
MCL 35% 
one-yr SAR 25% 
median SAR 3 - 5 m 

Isolated CNS recurrence 1 - 5% 
Concurrent CNS and systemic recurrences 20 - 35% 
CNS relapse à systemic progression 30 - 50% 
MCL (CNS + systemic) > 90% 



Risk of prophylaxis 

WBRT Leucoencephalopathy 
  Myelotoxicity 

    
Intrathecal chemotherapy Chemical meningitis 

  Leucoencephalopathy 
  Headache, Hemorrhage  

 
Intraventricular chemo (Ommaya) Septic complications 
 
Intravenous high-dose chemo Leucoencephalopathy 
  Myelotoxicity  
  Nephrotoxicity 
  Hepatotoxicity  



Risk Factors 

• Hystotype  
– Burkitt, lymphoblastic lymphoma 

 
• Extranodal organs  

– testis, breast, ovary, paranasal s., skin, soft tissue, BM 
 

• Regions near to the base of the skull 
– oral cavity, cavum, tongue, salivary glands, orbita 

 
• Others (DLBCL) 

– High IPI, high LDH, E sites >1, B symptoms, c-myc 

Feugier P et al. Ann Oncol 2004 
Avilés A  e al. Oncology 2005 

Boehme V  et al Ann Oncol 2007 

Laskin JJ et al. Leuk Lymphoma 2005 
Zucca E et al. J Clin Oncol 2003 

Savage K et al JCO 2009 



“High-risk” Extranodal DLBCL 

• Areas adjacent to the CNS  
 - epidural space 
 - orbit 
 - nasal cavity & paranasal sinuses 
• Not explained by anatomical reasons  
 - adrenal glands 
 - kidney 
 - testis 
 - breast 
• Only as part of advanced disease  
 - Waldeyer’s ring (nasopharynx) 
 - ovary 
 - bladder ? 

Ferreri AJM. Lancet Oncol 2014 



CNS Prophylaxis in the Rituximab Era 

Ferreri AJ, et al. BJH 2015 



Ferreri AJ, et al. BJH 2015 

LR Low risk no CNS prophylaxis 89 
HR High risk no CNS prophylaxis 65 
HR-Pro High risk CNS prophylaxis 40 

► INVOLVEMENT of: testis, spine, base of skull, kidney, breast  

► IPI score ≥2 (including E >1, stage III-IV and high serum LDH level).  

3-4 c.  MTX 3 g/mq ev ± liposomial ARAC it 33 (82%) 
Intrathecal MTX + araC + steroid alone   7 (18%) 

LW (93)  HR (67) HR Pro (40) 
CNS relapses   1 (  1%) 8 (12%) 1 (  3%) 
I.V. prophylaxis (n=33) - - 0 (  0%) 
I.T. prophylaxis  (n= 7) - - 1 (14%) 



CNS Recurrence in the Rituximab era 
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CRR= 23% 
ORR= 67% 

CRR= 50% 
ORR= 57% 
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DLBCL, FL G3 or blastoid MCL  
CNS involvement 
Age 18 - 70 years 
ECOG PS 0 – 3 



®: Rituximab 
@: Depocyte 

£: Leukapheresis 

PD 

CR, PR 

CCR, CR, PR, SD 

Phase V: Conditioning 

CCR, CR, PR 

® ® 
Phase III: HD-araC 

£ 
CCR, CR, PR, SD 

® ® 
Phase II: HD-CTX 

@ £ 

Phase IV: HD-VP16 

@ 

Phase VI: WBRT + boost 

WBRT 40 Gy + 
Boost 10 Gy 

Off study 

SD, PD 

CR, PR SD, PD 

Phase I: HD-MTX + HD-araC (2 courses) 

@ ® ® 



SCNSL1: Toxicity & Activity 







Efficacy Median follow-up: 48 months 



R – HD-MTX – HD-araC + it CHT 

R – HD-MTX – HD-araC + it CHT 

R – HD-MTX – HD-araC + it CHT 

R – HD-ITX – VP16 - CBDCA + it CHT 

R – HD-ITX – VP16 - CBDCA + it CHT 

R – HD-ITX – VP16 - CBDCA + it CHT 

HDC/ASCT 

CR < CR 

Follow-up WBRT or it CHT 

((R–CHOP x 1-2 c.)) 

IELSG #42 (MARIETTA) TRIAL 



 

 

EPCG trials 

PCNSL 
Young pts 
First line 

PCNSL 
Elderly pts 
First line 

SCNSL 
Young pts 
First line 

PCNSL 
Young pts 
Salvage 

PCNSL 
Elderly pts 
Salvage 

SCNSL 
Young pts 
Salvage 

IELSG #32 trial MATRIX trial 

MARIETTA trial 
SCNSL1 Trial 

FIORELLA trial 
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