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Primary Central Nervous System Lymphoma (PCNSL)

1-2% of brain tumors
4-6% of Extranodal Non-Hodgkin Lymphoma (NHL)

PCNSL incidence varies globally, with 0.3 to 0.6 cases per 100,000 individuals reported in population-based studies 

PCNSL is a rare sub-type of non-Hodgkin lymphoma. It is a diffuse large B-cell type (DLBCL), involving the
brain, leptomeninges, eyes,  or spinal cord, without involvement of other organs at initial diagnosis 

and with anecdotal cases of systemic dissemination at relapse 

Brain Parenchima
(100%)

Eyes
(15-25%) 

Leptomeninges
CSF (∼15%)

Spinal cord 
(<1%)



The median age of presentation has 
generally been reported at around 60 
years although recent real-world data 

suggests this may be higher

Houillier C et al. Neurology. 2020 

Mendez JS et al. Neuro Oncol. 2018

PCNSL Epidemiology



Mendez JS et al. Neuro Oncol. 2018

Outcome increased over time and by 
age groups

(with the Elderly left behind)

Kasenda B et al. Ann Oncol 2015

PCNSL Epidemiology 



Gestione PCNSL: multidisciplinare

Ematologo

Neurochirurgo

Neurologo-neuro-oncologo

Radioterapisti Psicologi Fisiatri/Fisioterapisti

Patologo

Neuroradiologo Oculista

Medico Nucleare



Esami per diagnosi e stadiazione da PSDTA

❖ Biopsia diagnostica stereotassica

❖RM encefalo (+ RM colonna se sintomi)

❖rachicentesi consigliata (se fattibile) (con ricerca MYD88 
se disponibile)

❖visita oculistica con lampada a fessura

❖ecografia testicolare se uomo > 60 anni



Diagnostic algorithm for PCNSL in immunocompetent patients

Ferreri et al. Ann Oncol. 2024

Volume 35 - Issue 6 -
2024



MYD88 L265P pathogenic variant:
✔MYD88 is the most commonly mutated gene in PCNSL and other lymphomas of the
immune-privileged sites.

✔It has been found that up to 92% of CSF and up to 83% of ocular fluids from patients with
PCNSL carry the MYD88 p.Leu265Pro pathogenic variant.

IL-10 levels:
✔IL-10 is an autocrine growth factor secreted by neoplastic large B lymphocytes (receptor
expressed by PCNSL neoplastic cells).

✔ High levels of IL-10 have been detected in both CSF and ocular fluids, and they are
statistically significantly higher in patients with PCNSL than in non-neoplastic controls.



Baraniskin A. and Roland Schroers R. 
Cancers 2021

Several independent studies 
have shown that MYD88p.Leu265Pro 

and IL-10 concentrations can 
distinguish PCNSL with high 

sensitivity and specificity from 
other neurological (neoplastic 
and non-neoplastic) disorders



Ferreri A et al. The Lancet Haematology 2016, Leukemia 2022

Eligibility:
< 65 yrs & PS < 3 OR < 70 yrs & PS <2

IELSG32: Addition of (cytarabine) thiotepa and rituximab 
(MATRix) induction is associated with improved outcome

Median follow up: 88 months (IQR 77-99)

A vs C, p=0.00001



Terapia di I linea PSDTA

Pazienti FIT < 70 anni:
1) MATRIX (R-HDMTX + R-HDARAC + Thiotepa) x 4 cicli + consolidamento con ASCT
(condizionamento TT-BCNU) o RT (nei pz poor mobilizers o se tossicità durante induzione) 
(23,4 Gy se risposta completa dopo MATRIX, 30-36 Gy se risposta parziale ed eventuali 
45 Gy su residuo) (whole brain + prime 2 vertebre cervicali + 2/3 posteriori dell'orbita)

2) Inserimento in protocolli clinici



Optimal Consolidation? MATRix/IELSG43 <70yrs

Illerhaus G et al ASH 2022, ICML 2023

Median follow-up: 45 months (0.2-86)

>

2# MATRix

2 cycles R-DeVIC
Rituximab 375 mg/m2/d i.v. (d0)

Dexamethasone 40 mg/d i.v. (d1-3)
Etoposide 100 mg/m2/d i.v. (d1-3)

Ifosfamide 1500 mg/m2/d i.v. (d1-3)
Carboplatin 300 mg/m2i.v. (d1)

High-dose chemotherapy
BCNU 400 mg/m2 i.v. (d-6) or

Busulfan, 2x3.2mg/kg 
TT 2 x 5mg/kg/d i.v. (d-5-(-4))

ASCT

Randomization
n=230

(Strata: response)

PD: off Study

SD/PD: off Study

Induction
n=346

Consolidation

Harvest

>20% >65yrs
>20% >PS1

2# MATRix

TT-ASCTCHEMO



Illerhaus G et al ASH 2022, ICML 2023

Superior PFS and OS (ITT) after BCNU-TT ASCT
Despite Similar Response Rates

Progression Free Survival Overall Survival



Optimizing MATRix as induction in newly 
diagnosed PCNSL:

Randomized phase III trial 
De-escalated induction treatment

Multicentre international trial: 
Germany, Austria, Italy, UK

Primary Objective: 2yr EFS (superiority)

OptiMATe

MATRix

<65 yr or 66-70yr with ECOG <2

Randomised 1:1

R-MTX

MATRix

MATRix

Follow up

Control arm
n=163

MATRix

MATRix

MATRix

Response assessment 1

Experimental arm
n=163

Stem cell harvest

Stem cell harvest

Response assessment 1

Response assessment 2

Clinical 
progression: 

salvage

SD/PD: 
salvage

SD/PD: 
salvage

CRu/PR: imaging control after 60 days

Signs of disease activity: treatment 
according to investigator

HCT-ASCT

CRResponse assessment 3

n=32
6

SD/PD: 
salvage



Pazienti FIT > 70 anni:
1) R-Metotrexate ad alte dosi (1.5-3 g/mq in base a fitness e funzionalità renale) + AraC o +
vincristina/procarbazina (MPV) x 4 cicli + eventuale mantenimento con alchilanti orali
(temozolamide o procarbazina) + se localizzazione meningea e MTX < 3 g/mq eseguire 
MTX-AraC IT, nei casi di RC o RP possibile consolidamento con RT 23,4 Gy

2) Inserimento in protocolli clinici

Terapia di I linea PSDTA



Batchelor T et al. Blood Advances 2024

In 1st line treatment, elderly 
patients are more often untreated 

or less vigorously treated than 
younger patients.

Morales-Martinez A. et al Cancers 2021



FIORELLA 
Trial

PCNSL age ≥ 70 yo 
ECOG-PS ≤3



Fritsch et al. Leukemia 2017

Alternative treatment options for ‘older (non-ASCT) patients’

PRIMAIN approach: R-MTX-Procarbazine and Procarbazine maintenance

Median age 75yr (65-83)



MARTA 
Trial

Median age 71y

Schorb et al. BMC Cancer 2019 Schorb et al. Lancet Haematology 2024

1y-OS: 80.6% 

1y-PFS: 58.8% 



Ineligible for HD-MTX-based 
therapy: palliative treatment 

(a minority of patients)

Eligible for intensive combination 
immuno-chemotherapy 
incorporating HDT-ASCT

Ineligible for HDT-ASCT, but 
eligible for HD-MTX-based 

immuno-chemotherapy 

Martinez-Calle N et al. Annals of Lymphoma 2021
Calimeri T et al .ESMO Open 2021

Stratification of ‘Elderly’ 

Chronological age, on its own, should not be a barrier for delivery of HD-MTX

• GFR>50 ml/min
• Adequate bone marrow reserve 
• Preserved cardiac function (ventricular ejection fraction ≥45%, no recent acute coronary artery 

disease or uncontrolled arrhythmias)
• Pre-morbid PS 

Longitudinal stratification 



Ferreri et al. Ann Oncol. 2024



Pazienti UNFIT:
1) R-Metotrexate (1.5 g/mq) ogni 15 gg +/- vincristina +/- procarbazina (MPV) + consolidamento
con WBRT(se < 60 anni) o mantenimento con alchilanti orali (temozolamide o procarbazina) + se
localizzazione meningea MTX-AraC IT
2) Inserimento in protocolli clinici

Pazienti FRAIL:
1)WBRT (24-36 Gy + boost 45 Gy su residuo) o palliazione
2) se localizzazione meningea: MTX-AraC IT
3) se localizzazione oculare: trattamento intravitreale con Rituximab o MTX
4)inserimento in protocolli clinici

Terapia di I linea PSDTA



Survival after Relapse on the Whole Series
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Survival after Relapse in Patients who received Salvage treatment
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Salvage Treatment in Refractory Patients
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Survival after Late Relapse in Patients Re-treated with HD-MTX 
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Unfavourable Prognosis of rrPCNSL

Ferreri et al. ASH (2021) – Abstract #1417

French LOC network National Registry
Median OS 3.5 months

TREATMENT OF PATIENTS ENROLLED 
IN THE RANDOMIZED TRIALS OF THE IELSG

Langner-Lemercier et al. Neuro Oncol (2016)

The prognosis is disastrous, especially 
in refractory/early relapse pts 

median overall survival of 3.5-6 months



Pazienti FIT eleggibili a terapia ad alte dosi:
o se recidiva > 24 mesi dopo HD-MTX: considerare retreatment con HD-MTX
o se recidiva < 24 mesi: R-ICE, R-chemio + ASCT (se non eseguito precedentemente;
condizionamento TT-BCNU)

Pazienti non eleggibili a terapia ad alte dosi:
o ibrutinib (uso compassionevole)
o lenalidomide L.648
o WBRT
o Palliazione (temozolamide, altro procarbazina, steroidi)
o Inserimento in protocolli clinici

Terapia di II linea PSDTA



Ibrutinib in rrCNSL

Median PFS from 4.5 months (mono) 
to 15.3 months (combo)

Lionakis MS Cancer Cell. 2017



• Lenalidomide has shown activity as single agent or in combination in ABC-DLBCL

• Lenalidomide was associated with significantly improved PFS and acceptable toxicity in pts
with relapsed DLBCL
Ferreri AJM, et al. ASH 2015

• Lenalidomide was associated with long-lasting remission in 2 out of 6 highly pretreated pts
with recurrent PCNSL, and was well tolerated in elderly pts. Related phase II trial.

Houillier C, et al. Neurology 2015

• Lenalidomide (5-10 mg) maintenance was associated with durable response in 5/10 pts with
rrPCNSL after salvage therapy. Good lenalidomide penetration in ventricular CSF 2-15h after
dosing at 20 mg.

Rubenstein JL et al. 13-ICML, 2015

Lenalidomide Maintenance

Vu K et al. BJH 20219



Unmet Clinical Need:

Standard Treatment

Vitreoretinal 
Lymphoma

Perspective

Therapy

Images courtesy of PROF. Elisabetta Miserocchi

(Ophthalmology Unit,

IRCCS San Raffaele Scientific Institute, Milan, Italy)



Soussain C et al. Blood. 2021

Intravitreal injection of methotrexate or 

rituximab or local radiotherapy is effective at 

clearing tumor cells within the eyes but does not 

prevent CNS relapse. 

Systemic treatment based on high-dose 

methotrexate chemotherapy, with or without 

local treatment, might reduce this risk.

Very low level of evidence 

Small and heterogeneous series

Varied treatment

Several years of collection

Biased analysis 



PVRL: 
treatment

ASCT, autologous stem cell transplantion; CR, complete response; HD-MTX, high-dose methotrexate; MTX, methotrexate; PCNSL, primary CNS lymphoma; 
PR, partial response; R-DHAP, rituximab–dexamethasone–cytarabine–cisplatin; R-ICE, rituximab–ifosfamide–carboplatin–etoposide; SD, stable disease

The 2024 ESMO guidelines for 

PVRL provide recommendations 

with evidence levels IV-C or III-B 

ASCT???
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