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PCNSL:  An  Exciting  Challenge   

!   Even   if   it   exhibits   one   of   the  worst   prognoses   among  NHL,   it   is   a  
curable  brain  tumor.  	

!   Progressively  increasing  incidence.	

!   Peculiar  clinical  behavior.  	

!   It  arises  in  an  anatomical  site  with  certain  structural,  biological  and  
immunological  characteristics.  	

!   Poorly  known  molecular  profile.	

!   It  arises  in  organs  where  structured  lymphoid  tissue  is  not  normally  
present.  	



	  

	  

Management  difficulties	
- High proportion of elderly pts 

-  Poor PS at presentation 

-  Biopsy not performed 

-  Palliative treatment 

-  Therapeutic consensus is lacking 

-  A few centers with adequate expertise 

-  Many pts can not be referred to other centers 



	  

	  

•  Several  patients  receive  steoids  for  months  before  biopsy:	
–  Confounding  effect  on  neuroimaging	
–  Delayed  and  unsuitable  biopsy  (52%  inter-‐‑observer  variability)	
–  Diabetes  and  other  metabolic  disorders	
–  Immunodepression	
–  Severe  infections  with  intensified  therapies	
–  Half  of  cases  of  early  PD  are  related  to  interruptions  due  to  toxicity	

•  CNS  tissues  exposed  to  lymphoma  infiltration  by  months:  	
–  Tissue  damage  results  in  poor  PS  and  disabling  symptoms	
–  Loss  of  autonomy  and  poor  treatment  tolerability	
–  CR  and  cure  do  not  result  in  neurological  and  PS  improvement	
–  Therapeutic  interruptions  due  to  poor,  irreversible  conditions	
–  Negative  effects  on  trials  accrual  	

Early  Diagnosis  is  the  Best  Therapy	

Onder E, et al. Int J Clin Exp Pathol 2015  



PCNSL  suspicion	

Current  strategy=  low  diagnosis  sensitivity	

• Neuroimaging:  T1,  T2,  flair,  DWI,  enhancement,  
spectroscopy	

• Site:  corpus  callosum  ,  basal  ganglia,  
periventricular  areas,  …	

• Response  to  steroids	



PCNSL GBM 



Response  to  steroids	Lymphoma	

Response  to  Steroids	

Bp:  Glioblastoma  multiforme	Bp:  no  tumor	



Early  Reliable  Suspicion	
ü  Reliable  molecular  and  biological  parameters  that  can  be  easily  

incorporated  in  routine  practice.  	

ü  Some  chemokines  (CXCL13)  can  be  used  as  diagnostic  &  prognostic  tools.  	

ü  IL-‐‑10  concentration  in  the  CSF  is  a  useful  diagnostic  and  prognostic  
biomarker.	

ü  Some  miRNA  (21,  19b,  92a)  are  expressed  in  the  CSF  of  PCNSL  patients,  
with  a  diagnosis  sensitivy  and  specificity  >95%	

ü  Recurrent  mutations  of  CD79B  (83%)  and  MYD88  (76%)  in  tissue  samples.	

ü  MYD88  mutations  can  be  detected  in  the  vitreous  and  PB  (CSF?).	

ü  The  combined  use  of  ADC,  CSF  CXCL13,  and  IL-‐‑10  results  in  increased  
diagnostic  performance  in  CNSL.	
Rubenstein  J,  et  al.  Blood  2013;  Fisher  L,  et  al.  CCR  2009;  Nguyen-‐‑Them  L,  et  al.  EJH  2016;  Baraniskin  A,  et  al.  Blood  2011;  	

Nakamura  T,  et  al.  Neuropathol  Appl  Neurobiol  2016;  Bonzheim  I,  et  al.  Blood  2015;  Mabray  MC,  et  al.  AJNR  2016	



	  

	  

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	



Chemotherapy	
Its  efficacy  is  limited  by  several  factors  including  the  
biology  and  microenvironment  of  this  malignancy,  which  is  
“protected”  by  the  BBB.  	

BBB  
penetration	

Doses	 CNS  
availability	

Examples	

Good	 conventional	 good	 steroids,  
alkylating  ag.	

Low  to  
moderate	

high	 good	 MTX,  araC	

Poor	 conventional	
(-‐‑limiting  tox)	

low	 anthracyclines,  
vinca-‐‑alkaloids	



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  g/m2	

HD-‐‑MTX	

CNS  availability	 ≥  1  g/m2              tumoricidal  levels  in  the  brain	
≥  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	





	  

	  

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%	

Rituximab	
Methotrexate	
Temozolomide4	

Hyperfract  WBRT  	
+  TMZ  maintenance	

53	
(<60  yo:  62%)	

57%	 64%	

1Morris  PG,  et  al.  JCO  2013;  2Omuro  A,  et  al.  Blood  2015;  3Rubenstein  JL,  et  al.  JCO  2013;  4Glass  J,  et  al.  JCO  2016	



	  

	  

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	



Activity:  Arm  and  IELSG  risk	

Logit CR OR 

IELSG risk score 0,13 0,09 

Arm 0,0004 0,000004 



PFS  and  OS	

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

Ferreri  AJM,  et  al.  Lancet  Haematol  2016	



Chemotherapy:  Elderly  Patients	

ü  HD-‐‑MTX  improved  outcome  in  selected  pts  (biased  results).  	

The  age  upper  limit  to  define  elderly  pts  remains  uncertain.  	

Ferreri  AJM.  Blood  2011	



	  

	  

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 



	  

	  

Elderly  pts:  PRIMAIN  Trial  (N=  108)	

Kindly  provided  by  G.  Illerhaus  and  B.  Kasenda	
 

TABLE 1: Best response from 4 MRI examinations as per protocol. 108 patients. 

Best response Values 
CR 46 (42.6%) 
PR 34 (31.5%) 
PD 12 (11.1%) 
SD 1 (0.9%) 
Missing 15 (13.9%) 

 



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  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	



New  Drugs	
Regimen N ORR m TTP G3-4 N G3-4 T TD 
Rituximab 
Batchelor T, et al. Neurology 2011 

12 42% 8   0%   0% 0% 

Temozolomide 
Reni M, et al. Br J Cancer 2007 

36 31%     7+   6%   3% 0% 

Temozolomide (Upfront - old) 
Kurzwelly D, et al. JNO 2010 

17 53%   21+ 12% 12% 0% 

Temozolomide + Rituximab 
Enting RH, et al. Neurology 2004 

15 53% 14 20% 27% 0% 

Temozolomide + Rituximab 
Wong ET, et al.  Cancer 2004 

7 100%   6 0% 

Topotecan 
Voloschin A, et al. JNO 2008 

15 40%   3 73% 20% 0% 

Topotecan 
Fischer L, et al. Ann Oncol 2006  

27 33%   9 25% 11% 13% 

Pemetrexed 
Raizer JJ, et al. Cancer 2012 

11 55%   6 63% 50% 13% 

Temsirolimus 
Korfel A, et al. JCO 2016 

37 54%   2 20% 22% 14% 



Chia-‐‑Ching  W,  et  al.  BJH  2014	

Ponzoni  M,  et  al.  Ann  Oncol  2014	



Radiation  Field	



Radiation  Doses	

+	
+	

RESPONSE	

COMPLETE  REMISSION	

30-‐‑36  Gy	
10  Gy	

PARTIAL  RESPONSE	

36-‐‑40  Gy	
10  Gy	

PROGRESSIVE  DISEASE	

40-‐‑45  Gy	
10  Gy	

30  Gy	



28	  	  

	  
28 

Neurotoxicity	

Correa D, et al. Neuro-Oncol 2009 

Poor QoL and  
>50% were not working due to illness  



	  

	  

Reducing  Neurotoxicity  Risk	

Ferreri AJM, et al. Blood 2011 

ü   To  avoid  consolidation  RT  (only  CRs).	

ü   To  improve  radiation  parameters.	

ü   To  replace  RT  with  other  strategies.  	



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  

N= 60 Korean pts 
MPV without rituximab 
WBRT 27 Gy + TB boost 23 Gy 



	  

	  

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	
(%)	



	  

	  

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	



Schorb E, et al. BMC Cancer 2016 



	  

	  

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%	



	  

	  

Nordic  Trial:  TMZ  maintenance	

Pulczynski EJ, et al. Haematologica 2015 
 



Strategies  for  Future  Studies	

h  To  potentiate  early  diagnosis	

h  To  identify  new  active  drugs  	

h  To  amply  our  biological  and  molecular  knowledge  	

h  To  establish  reliable  prognostic  factors  &  potential  targets	

h  To  enhance  drug  bioavailability  	

h  To  improve  radiation  therapy	

h  To  reduce  neurotoxicity  and  improve  patients’  QoL	

h  To  improve  international  cooperation	



	  

	  
Ferreri AJM, et al. JCO 2013 



	  

	  

Trends  in  Survival	

Shields MS, et al. BJH 2016    Zeremski V, et al. Ann Hematol 2016 



	  

	  

European  PCNSL  Collaborative  Group	

14  participants  of  11  Countries	

Shared  Ideas  ð    Facts	



	  

	  

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 #42 (MARIETTA) trial 

IELSG #32 trial IELSG #43 (MATRIX) trial 

SCNSL1 Trial 

IELSG #XX  
(FIORELLA) trial 

TIER trial 



	  

	  

•  Our  patients  and  their  families	

•  National  Coordinators  and  DMSC  Offices  	

•  Hematologists,  oncologists,  neuro-‐‑radiologists,  radiation  oncologists,  pathologists,  
researchers,  psychologists,  data  managers  and  research  nurses  of  participating  centers	

•  Colleagues,  data  managers,  co-‐‑chairs    and  friends  of  the  International  Extranodal  
Lymphoma  Study  Group  (IELSG)	

•  Institutions  supporting  our  trials:  Agenzia  Italiana  del  Farmaco,  Cancer  Research  UK,  
Oncosuisse  and  Swiss  National  Foundation	
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