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Primary CNS Lymphoma 
Management in North Carolina: 

Updates for 2022 

Christopher Dittus, DO, MPH
Associate Professor of Medicine

University of North Carolina at Chapel Hill
July 27, 2022
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Outline
• Case Presentation

• Background

• Diagnosis & Workup

• Treatment
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Case Presentation
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PCNSL Case
• 72y M with h/o HTN presents with confusion 

and left-sided weakness. 

• ECOG: 2

• Decreased motor function in RUE/RLE

• Normal CBC, CMP, LDH; HIV/HBV neg

• Brain imaging obtained for further evaluation

14
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MRI Brain

3.5 x 3.5 cm
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PCNSL Case
• Had right frontal lobe brain biopsy: DLBCL 

• The patient was discharged after biopsy.

• Presented to hematology clinic and was 
obtunded.

• Admitted to Neuro ICU and found to have 
subfalcine herniation.

• New ECOG PS: 4

16
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MRI Brain
Subfalcine 
Herniation 5 x 5.6 cm
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Further Workup
• Patient started on Dexamethasone

• Evaluation for systemic disease:
– PET-CT negative

• CSF: not obtained due to herniation

• Slit Lamp Exam: negative

• Plan to start chemotherapy once workup 
complete

18
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Background
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What is Lymphoma?
Adaptive Immune System:
• B Cells (Humoral immunity)

• T Cells (Cell-mediated 
immunity)

Lymphoma = Cancer of 
mature B-cells and T-cells

Often in Lymph Nodes

Extranodal=disease outside 
the lymph nodes

20
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Lymphoma Classification
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Lymphoma Epidemiology

SEER Cancer Statistics Factsheets: Non-Hodgkin Lymphoma. NCI. Bethesda, 
MD, http://seer.cancer.gov/statfacts/html/nhl.html
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Non-Hodgkin Lymphoma: SEER

SEER Cancer Statistics Factsheets: Non-Hodgkin Lymphoma. NCI. Bethesda, 
MD, http://seer.cancer.gov/statfacts/html/nhl.html
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PCNSL Background
• Aggressive lymphoma

• Rare disease: 
– 3-4% of CNS cancer
– Incidence: 0.3 cases/100,000 pop
– 1100 cases/year in US

• Median Age: 66 (immunocompetent)

• Increasing in pts >60 yrs

• Decreasing in HIV+

• HIV+ has worse survival

Teras, Ca Cancer J Clin, 2016
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PCNSL: HIV vs non-HIV

N=158 total (26 with HIV)
3 Centers: UNC, Emory, Vanderbilt
Dates: 2004-2020
DLBCL histology (no secondary CNS included)

Dittus, eJHaem, 2022
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PCNSL: HIV vs non-HIV (MTX-only)

Dittus, eJHaem, 2022

MVA: Age, HIV and HD MTX 
all significant for OS
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Diagnosis and Workup
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PCNSL Workup 
1. Brain MRI w/ and w/o contrast

2. If symptomatic, START DEX (even if no biopsy)

3. PET-CT or CT CAP to r/o systemic involvement

4. NSGY Consult for Biopsy
– Not always possible given sensitive location
– Sometimes have to treat without pathological confirmation

5. LP w/ CSF sampling (send for flow cytometry)

6. Slit-Lamp Eye Exam (ophthalmology consult)

28
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Prognostic Score: IELSG 

Ferreri, JCO, 2003

2-year Survival

Low: 80%

Int: 48%

High: 15%
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Diagnosis
Morphology:
• Atypical cells w/ medium to 

large centroblasts or 
immunoblasts.

Flow/IHC:
• B-cell Markers: CD19, CD20, 

PAX5
• CD10<10%
• BCL6 (70%); MUM1 (90%)
• BCL2/MYC+: 82%

30
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B-cell Maturation

Follicular
Burkitt
DLBCL-GC
PCNSL

Marginal Zone
Waldenstrom
DLBCL-ABC
PCNSL
Plasmablastic

Mantle Cell
CLL

Myeloma
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Ann Arbor/Lugano Staging

Cheson et al, JCO, 2014
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PCNSL Response Criteria

Abrey, JCO, 2005

33

34



UNC Lineberger Cancer Network Presented on July 27, 2022

For Educational Use Only 18

Treatment of PCNSL
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Approach to PCNSL Treatment
• Initiate Dexamethasone

– Often requires a slow taper over 1-2 months
– Improves ECOG PS

• Methotrexate-based Induction:
– R-MPV (Rituximab, Methotrexate, Procarbazine, 

Vincristine)

– MATRix (Methotrexate, Cytarabine, Thiotepa, Rituximab)

• Consolidation:
– Autologous SCT (BCNU/TT vs. TBC)

– Reduced dose WBRT (23.4Gy)

– Clinical Trial

36
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Morris, JCO, 2013

N=52
-mAge: 60 (30-79)
-R-MPV x5-7 then rdWBRT
(23.4Gy if in CR)
-Consolidation with cytarabine

R-MPV Approach:
• R-MPV q14d x5 à MRI
• MRI=PR: R-MPV x2 (7 

total)
• MRI=CR:

• rdWBRT + Cytarabine
• AutoSCT

37

Morris, JCO, 2013
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Survival in the Whole Cohort

2-year PFS: 57%
2-year OS: 81%
5-year OS: 70%

2-year PFS <60: 64%

2-year PFS >60: 47%

Morris, JCO, 2013

N=52
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Survival in Patients with a CR and rdWBRT

2-year PFS: 77%
2-year OS: 90%
5-year OS: 80%

2-year PFS <60: 94%

2-year PFS >60: 60%

Morris, JCO, 2013

N=31
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R-MPV with AutoSCT Consolidation

Omuro, Blood, 2015

TBC:
-Thiotepa 250 mg/m2 IV on D -9, -8, and -7
-Busulfan 3.2 mg/kg IV on D -6, -5, and -4
-Cyclophosphamide 60 mg/kg IV on D -3 
and -2

41

Response Rate

Omuro, Blood, 2015

42



UNC Lineberger Cancer Network Presented on July 27, 2022

For Educational Use Only 22

PFS and OS

Omuro, Blood, 2015

2-year PFS: 79% 2-year OS: 81%

43

Ferreri, Lancet Haematol, 2016

Rand. Ph 2
-N=227
-HIV-neg 
-Age: 18-72
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Ferreri, Lancet 
Haematol, 2016
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Overall Survival

2-yr OS:
C (MATRix): 69%

B (MA-R): 56%
A (MA):  42%

Ferreri, Lancet Haematol, 2016
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PCNSL Case
• Pt started on R-MPV chemotherapy

• He completed 5 cycles of R-MPV and 
had a Complete Response on MRI

• ECOG PS improved to a 2
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PCNSL Case: Response

Pre Post
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Ferrari, Lancet Haematol, 2017

N=118
-Rand. to WBRT (36Gy) or 
AutoSCT
-Age: 18-70

AutoSCT:
-Carmustine 400 mg/m2 on day –6
-Thiotepa 5 mg/kg every 12 h on D –5 
and –4
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WBRT vs. ASCT: No Survival Difference

Ferrari, Lancet Haematol, 2017

2-yr PFS WBRT: 76%
2-yr PFS Auto: 75%

2-yr OS WBRT: 82%
2-yr OS Auto: 77%
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Neurotoxicity at 2 Years

Ferrari, Lancet Haematol, 2017

Wisconsin Card 
Sorting Test:
-Working memory
-Hard to interpret
-Longer Follow-up
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• Background: Nivolumab had a 78% ORR in 7 of 8 pts w/ R/R 
PCNSL (Gavrilenko, ASH, 2020)

• Primary Site: Levine Cancer Institute 

• PI: Steven Park

• N =20 patients

• Avoids WBRT consolidation in older patients (who are highest risk 
for cognitive dysfunction)

• UNC: 4 patients enrolled

53

Study Schema
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PCNSL Case
• The patient is 72 yrs old with a poor PS at 

diagnosis.

• His PS improved with induction therapy, but he is 
still frail.

• Options for consolidation included:
– Reduced dose WBRT
– Clinical trial for elderly patients with PCNSL

• Patient decided to proceed with LCI Clinical Trial 
evaluating Nivolumab consolidation.

56



UNC Lineberger Cancer Network Presented on July 27, 2022

For Educational Use Only 29

What about Relapsed PCNSL?
• Re-treat with HD-MTX (if initial response >12mo)

• Ibrutinib (N=52)* 
– DC: 70%; ORR: 52%; CR: 19%
– PFS: 4.8mo; OS: 19.2mo

• Lenalidomide/Ritux (N=50)** 
– x8C; if response, x12C maintenance
– ORR: 39%; CR: 30% 
– OS: 15.3mo; PFS: 8.1mo

*Soussain, European J Ca, 2019
**Ghesquieres, Ann, 2019
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Relapsed PCNSL
• PD-1 Inhibition

– Nivolumab:
• Nayak et al (2017): 5 pts, ORR 100%
• Gavrilenko et al (2020): 8 pts, ORR 78%

– Pembrolizumab:
• Hoang-Xuan et al (2020): 50 pts, ORR 26%

• CD19 CAR-T Cell Therapy
– Siddiqi et al (2021): 5 pts, CR 60%
– Frigault et al (2022): 12 pts, CR 50%

• Low grade ICANS 41.6%; Gr 3 in 1 pt
• CRS: 58.3% (Gr 1 only)

– LCCC 1813 (CD19 CAR-T trial at UNC)

58
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Poor outcomes for early relapses

Langner-Lemercier, Neuro-Onc, 2016

59

Soussain, European J Ca, 2019
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Survival with Ibrutinib

Soussain, European J Ca, 2019

ORR: 52%
CR: 19%
2 w/ Pulm 
Aspergillosis

PFS: 4.8mo OS: 
19.2mo

61

• N=16 patients

• Up to 50% SCNSL

• Acalabrutinib 100mg BID

• Aspergillosis ppx: Isavuconazole 200mg daily (after loading 
dose) 

– Moderate CYP3A4 Inhibitor

• Open at Wake Forest; will open at Moffitt Cancer Center

62
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• Primary Objectives
– Determine overall response rate (ORR)

• Secondary Objectives 
– Toxicity, CR rate, PFS, OS

• Exploratory Objectives
– 82Rb PET efficacy for response assessment
– Assess pharmacokinetic parameters (plasma and CSF)
– MYD88 and CXCR4 mutational status and response
– Evaluate mental status and cognitive function

63
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Clinical Trials at UNC

• Frontline Consolidation:
– LCI Trial: A Phase 1B Trial Nivolumab Consolidation Following 

Completion of High-Dose Methotrexate Containing Induction 
Chemotherapy in Older (≥ 65) Patients With Primary CNS 
Lymphoma

• Relapsed:
– LCCC1841: A Pilot Study of Acalabrutinib in Relapsed/Refractory 

Primary and Secondary CNS Lymphomas

– LCCC1813: A Phase I Study of Autologous Activated T-cells 
Targeting the CD19 Antigen and Containing the Inducible Caspase 9 
Safety Switch in Subjects With Relapsed/Refractory B-cell 
Lymphoma
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THANK YOU!
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