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AGENDA

Primary CNS lymphoma

CNS prophylaxis in DLBCL

Secondary CNS lymphoma



PCNSL - epidemiology

Rising incidence
– ~4 per million/year in Europe

– 4.8 per million/year in US 
• Not solely explained by improved diagnostics

2-5% of brain tumours / 2% of all extra-nodal NHL

Immunocompetent patients

Median age at diagnosis >60yrs
– Median age in recent large French study = 68 years

– Median age at diagnosis in East Midlands, UK = 70 years



PCNSL – increasing age at diagnosis

Kaji, F et al BJHaem 2021



▪ Unique clinical sequelae of this aggressive lymphoma entity

▪ Challenges with drug delivery to the CNS

▪ Surrounding brain tissue is highly vulnerable to treatment toxicities

Particular considerations in PCNSL
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Consecutive patients 
treated

1982-2010
CHOD BVAM/BVAM +WBRT 

2011 onwards
MTX+Arac / MATRix

+TT/BCNU ASCT 

RMP/PRIMAIN for less fit 
older patients

1982-2010 2011-2020

Kaji, F et al BJHaem 2021

Population-based survival data – era by era analysis from Nottingham, UK

- Quicker route to treatment
- Improved remission induction therapy

- Introduction of TT/BCNU ASCT 
- Improved supportive care and delivery of therapy 



Treatment paradigm for PCNSL

Ferreri et al Lancet Haematology 2016 Hoillier et al JCO 2019

Rubenstein et al JCO 2013

A ’two-phase’ treatment strategy (remission induction & consolidation) is widely adopted internationally 



Choice of treatment
Intensive treatment Fit for HD-MTX, no ASCT Unfit for intensive chemo*

MATRIX -> ASCT
R-MTX/AraC -> ASCT

R-MBVP -> AraC

MTR -> RT or

R-MP
RMVP-A

R-TMZ
PCZ

WBRT
BSC

R-TMZ
PCZ

WBRT
BSC

* ECOG, renal function, LVEF 

HD AraC/Etoposide

MTR -> RT

WBRT

WBRT







IELSG32 Initial publications









IELSG32: dose intensity of MATRIX

Schorb et al, BJH, 2020

Delivery of 4 cycles in 62% of patients (3-4 in 75%)

How we treat…
1) Delivery of MTX is key (Cummulative dose + schedule)
2) Biggest issue is haematological toxicity + neutropenic sepsis (MTX not implicated)

Dose intensity is tailored by modifying AraC doses (agent with highest Haem Tox) -> Thiotepa
Admission for neutropenic care



Age limit for HD-ASCT consolidation

Schorb E, Fox CP et al BMT 2017

Median 69 years (65-77)

38% first-line

62% for relapsed disease

2 yr PFS 62%

TRM 3.8%

IELSG32

Below 65y PS 1-3

65-70y PS1



Older patients with PCNSL (non ASCT candidates)



Slide 21

German PRIMAIN protocol (older, HDT-ineligible patients)

From Gerard Illerhaus

Median age 75yrs (65-83)



PRIMAIN PFS
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Leukemia. 2017 Apr;31(4):846-852German PRIMAIN protocol (older, HDT-ineligible patients)

Fritsch K et al Leukemia 2011



MVP-A
Houillier et al, Neuro Oncology, 2017

Median age 68
CR rate 55%
40% discontinued (PD or death)
Median PFS 10m, 4-yr PFS 22%

MTR

MVP x3 -> AraC x3 Pts Above 60y

Any age
PS 1-2

R + MTX 8gr/m2 x7 -> Etoposide/AraC

Median Age 61, Max 76
CR rate (66% CR after MTR, 55%
20% discontinued PD
Median PFS 2.4Yr , 2-yr 57%



UK real-world study >65 years PCNSL 
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Martinez-Calle et al – BJHaem 2020



Early treatment failure despite modern intensive PCNSL therapy 

Ferreri et al Lancet 
Haematology 2016

Hoillier et al JCO 2019

Rubenstein et al JCO 2013

Early progression/toxicity remains the biggest unmet need
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The majority (70%) of deaths in IELSG32 (≡ other PCNSL studies) were due to lymphoma

1. Failure of remission induction

▪ High ORR with MATRix, yet significant rates of early treatment failure

▪ 62% of MATRix arm proceeded to consolidation

▪ TRM and lymphoma progression

▪ Outcomes may vary according to clinician/centre experience

2. Early relapses after consolidation

▪ ~20% of patients

▪ Difficult to predict -> Advanced MR techniques

▪ Achieving a second durable remission very challenging

▪ Consolidation questions being investigated in two active RCTs
▪ MATRix/IELSG43 and Alliance NCT01511562

Early treatment failure despite modern intensive PCNSL therapy 
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Relapsed & refractory PCNSL – French population-based data 

Langner-Lemercier et al NeuroOncology 2017 



TIER phase I/II study for r/r PCNSL

▪ Median PFS = 2.9 months (95% CI 2.34, 8.02)

▪ Median OS = 5 month (95% CI 2.86, 15.58)

PFS OS

Fox et al Blood Advances 2021



New agents in development for PCNSL

• BTK inhibitors
– MYD88 and CD79 mutations very common in PCNSL
– Ibrutinib crosses BBB in meaningful concentrations  
– High responses to ibrutinib but short PFS

• IMIDs/PPMs
– Evidence of Lenalidomide activity in PCNSL in early phase studies

• Parenchymal and CSF responses

– T cell compartment (CD4: CD8 ratio) may be important
– Role in the maintenance setting under evaluation in older patients

• Checkpoint inhibition
– PD1 disruption common in PCNSL (copy number gain or rearrangement)
– (very) preliminary evidence of clinical activity with Nivolumab
– Global phase 2 trial results awaited..



CNS Prophylaxis for High-grade B-NHL



The matter of CNS prophylaxis in DLBCL

An estimated risk 3-4% of CNS relapse is generally accepted for DLBCL across 
all risk groups.

– 9-10% for High-risk group (CNS-IPI 4-6), 15%-18% for CNS-IPI 5-6 + high-risk sites 
included

Variable practice: Use of HD-MTX +/- IT MTX (Health care resources)

Retrospective data has set doubts on HD-MTX efficacy

Risk stratification is far from ideal (CNS-IPI, Schmitz et al)

– Not on rituximab and PET era

– Selection bias: True denominator of high-risk patients remains unknown



Who? Utility and limitations of the CNS-IPI

CNS-IPI score 4-6 263 (12.3%) 344 (23%)

~1 in 5 patients fall into the high-risk group by CNS-IPI.
CT staging: NB EN sites & renal/adrenal underestimated

Concepts & patterns of CNS relapseThe matter of CNS prophylaxis
Imperfect risk stratification

CNS-IPI score 5-6 75 (3.4%)



Concepts & patterns of CNS relapse

CNS seeded at 

diagnosis or early 

during therapy

Sub-clones destined 

or selected to invade 

CNS at relapse

Driver or acquired 

mutations?

Early 

events

Isolated 

CNS

relapse

Late 

events

Concurrent 

CNS and 

systemic 

disease

parenchymal

leptomeningeal

The matter of CNS prophylaxis
Imperfect risk stratification

Disease Burden
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Pattern of relapse

Isolated CNS

Systemic & CNS

Concepts & patterns of CNS relapse10000 DLBCL patients (1100 High-risk)

300 CNS relapse events
(120 High-risk, 150 Int-risk, 30 Low-risk)

72 Isolated CNS relapses (7% of High-risk)

40

50

10

Patients destined to CNS relapse

High Risk CNS-
IPI

Intermediate
Risk CNS-IPI

Low Risk CNS-IPI

Number of relapses higher in Intermediate-risk group -> No prophylaxis
PPV of High-Risk CNS-IPI is 7% for parenchymal relapse -> NNT 

No studies segregate by systemic/isolated CNS relapse

NNT=28!

The matter of CNS prophylaxis



Who? Cell of origin by GEP to inform CNS risk 

Klanova et al, Blood 2019 Fox CP Blood 2019

Can CNS-IPI be improved?



How to give CNS prophylaxis

HD-MTX

• At least 2 doses of HD-MTX (3gr/m2 or above)

• Rapid infusion MTX 2-4h

Holmboe et al, BJCP, 2011     
Kawatkatsu et al, Canc Chemother Pharmacol, 2019

Rapid Infusion

24-h infusion



Intrathecal chemotherapy

How to give CNS prophylaxis

N=2002 (585 High Risk)
N CNS events (5y)

290/50% (No prophylaxis) 7.1%

253/43% (IT prophylaxis) 5.6%

42/7% (HD-MTX) 5.2%

N=690 (277 High Risk)

N CNS events (5y)

559/81% (No prophylaxis) 2.7%

99/14% (IT prophylaxis) 5.5%

31/4.4% (HD-MTX) 3.9%

*aHR for IT prophylaxis: 1.34 (0.8 – 5.5)



When to give HD-MTX prophylaxis

409 Cycles HD-MTX 
intercalated with R-CHOP

82 (20%) associated with 
delay in next R-CHOP
Median delay 7 days 

(range 2-150)

56 (14%) delays directly 
attributed to MTX (clinician 

judgement) Decreased delays Increased delays

Odds Ratio (95% CI)

1.74 (1.03-2.93)

1.00 (0.99-1.01)

1.00 (0.76-1.33)

0.98 (0.52-1.84)

0.56 (0.26-1.21)

1.50 (0.88-2.56)

1.02 (0.99-1.05)

0.1 1 10

Age

Male sex

Advanced stage

PS>1

No. EN sites

CrCl

i-HD-MTX given day 10 
post R-CHOP

Multivariable analysis: factors influencing delay of 
R-CHOP after intercalated HD-MTXWilson M et al, Blood Advances 2020

N=1324



Wilson M et al, Blood Advances 2020

When? Toxicity of intercalated HD-MTX vs EOT HD-MTX

All (n=729)
Intercalated 

(n=409)

End of 

treatment 

(n=320)

P value

Number inpatient days (median, range) 5 (2-60) 5 (2-60) 4 (3-80) <0.001

Toxicity:

Renal (any) 38 (5%) 21 (5%) 17 (5%) 0.92

Grade 1 (Creat 1.5-1.9 x baseline) 22 (3%) 12 (3%) 10 (3%)

Grade 2 (Creat 2-2.9 x baseline) 6 (1%) 3 (1%) 3 (1%)

Grade 3 (Creat >3 x baseline) 10 (1%) 6 (1%) 4 (1%)

Liver (grade 2 or worse) 17 (2%) 7 (2%) 10 (3%) 0.21

Mucositis 54 (7%) 42 (10%) 12 (4%) 0.001

Neutropenic fever 49 (7%) 42 (10%) 7 (2%) <0.001

When to give HD-MTX prophylaxis



Wilson M et al, Blood Advances 2020

When? Intercalated HD-MTX vs EOT HD-MTX

Group CNS 
relapses

3 year 
cumulative 
incidence

95% CI P-value

All (n=334) 19 (5.7%) 5.9% 3.0-8.8

Intercalated 
(n=204)

12 (5.9%) 6.8% 2.9-10.7

0.69
EOT
(n=130)

7 (5.4%) 4.7% 1.0-8.4

Number at risk
Intercalated:            204                 158                 101                  58                    33               15            
End of treatment:   130                 111                  82                   45                    30                   15

10%

5%

When to give HD-MTX prophylaxis

No benefit if IT MTX
3-yr rate 4.4% no IT / 5.2% for IT MTX.



Secondary CNS lymphoma

Kaji et al. BJH 2021



Hodgkin´s lymphoma

Median onset 45y

Parenchymal disease

Associated with immunosuppressive states (EBV)

Incidentally Excision +RT -> 90% PFS at 28m (N=16)

CNS penetrating chemo -> ICE



Marginal Zone Lymphoma
Rarely true parenchymal, most of times leptomeningeal/dural disease

Frequently mistaken as meningioma

Remains an indolent disease

Treatment:
Can you wait?
RT most frequently used

High rates of response and long remission



Mantle Cell lymphoma
Typically relapse disease (Median time from diagnosis >12m)

IBR and AraC have CNS activity

Blastoid, high LDH, B-symptoms

R-HyperCVAD; HDMTX/AraC; HR 0.42 for TT based ASCT (N=57; Cheah et al, 
Ann Oncol, 2013)

Role of BTKi is promising, CNS activity is widely recognised (Rusconi et all, 
Blood, 2022)

N=29 in both IBR and CIT group. CNS involvement at relapse
PFS 13 vs 3m; OS 17 vs 4m



Follicular Lymphoma
Never assume low grade disease – biopsy

True FL has frequent dural involvement

Treatment 
RCHOP-like/HD-MTX alternating regimens
Bendamustine-based regimens
Rituximab-Lenalidomide

66% 5-year OS (N=4000, Chihara et al, Oncotarget, 2018).



Waldenstrom´s
Bing-neel syndrome: Clonal LPL cells in tissue biopsy or CSF

Typically diffuse infiltration (brain/meninges), less common as mass

Treatment (71% OS at 5 years, 70% ORR)

Simon et al, Haematologica 2015.
HD-MTX based treatment
Bendamustine

ASCT 13/14 long term remission (Simon et al Am J Hematol, 2019)

Ibrutinib (N=28, 2-year EFS 80% - Castillo et al, BJH, 2019)



CNS lymphoma: future pospects

• Optimisation of current therapies (Early efficacy/Toxicity)

• Novel agents: Comprehensive understanding of disease biology

• Minimally invasive diagnosis (ctDNA)

• Application of advanced imaging technologies to measure disease 
response, detect early relapse.

• CAR-T therapy
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