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Primary central nervous system lymphoma with clonal bone

marrow B cells: 16 cases and literature review
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(Department of Hematology , Huashan Hospital , Fudan University ,Shanghai 200040, China)

[ Abstract] Objective To summarize the clinical features, treatment and prognosis of patients with
primary central nervous system lymphoma (PCNSL) with clonal bone marrow B cells, and to explore the
influence on clinical diagnosis and treatment. Methods PCNSL patients with clonal bone marrow B cells
diagnosed by flow cytometry between Jan 2020 and Jul 2023 at Huashan Hospital of Fudan University were
enrolled. The auxiliary examination data of these patients were collected, including complete blood count,
routine biochemistry, bone marrow aspiration and biopsy, contrast-enhanced brain MRI, and whole-body
PET-CT. Kaplan-Meier was used to draw the survival curve, and relevant literature was reviewed.
Results A total of 223 newly diagnosed PCNSL patients were included, 187 of whom completed bone

marrow puncture and biopsy evaluation. We found clonal bone marrow B cells in 16 of 187 cases (8.56 %)
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by flow cytometry. 2 patients showed B lymphoma involving the bone marrow. All patients received a high-

dose methotrexate based chemotherapy. The median progression free survival (PES) of 16 patients with

clonal bone marrow B cells was 11.1 months, and the median PFS of 171 patients with normal bone

marrow was 12.6 months. There was no significant difference in the PFS between the two groups.

Conclusion

PCNSL with clonal bone marrow B cells had no specific clinical features, but bone marrow

flow cytometry showed clonal B cells. High-dose methotrexate treatment regimen is effective. There was

no significant difference in PFS for PCNSL patients with clonal B cells and normal findings in bone

marrow. Clonal B cells in bone marrow may be caused by monoclonal B-cell lymphocytosis (MBL) ,

lymphoma involves the bone marrow and the presence of common precursor cells. Bone marrow

examination should be performed in the initial evaluation of suspected PCNSL.
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Tab 1 Clinical characteristics of 16 PCNSL patients with clonal bone marrow B cells

1 Male 34 4 Biopsy

2 Male 52 3 CSF cytology
3 Male 54 3 Biopsy

4 Female 59 3 Biopsy

5 Male 62 3 Biopsy

6 Male 64 3 Biopsy

7 Male 65 3 Biopsy

8 Female 66 3 Biopsy

9 Male 66 4 Biopsy

10 Male 67 2 Biopsy

11 Female 68 3 Vitreous biopsy
12 Female 69 4 Biopsy

13 Male 71 4 Biopsy

14 Female 72 3 Biopsy

15 Male 75 2 Biopsy

16 Female 75 3 Biopsy

Multiple lesions 0.44 272 2.67
Spinal cord 1.65 143 2.74
Callosum 1.36 130 1.16
Ventricle 0.83 151 1.78
Cerebellum 3.69 308 1.73
Frontal lobe 2.32 245 1.77
Callosum 3.02 208 1.47
Basal ganglia 1.42 175 1.61
Multiple lesions 0.41 315 1.12
Frontal lobe 2.00 149 1.37
Vitreous body 2.03 177 2.24
Multiple lesions 1.42 193 0.91
Temporal lobe 0.79 187 1.03
Ventricle 1.23 204 0.75
Callosum 0.35 170 1.65
Frontal lobe 1.63 139 2.16

ECOG PS: Eastern Cooperative Oncology Group performance status; ALC: Absolute lymphocyte count; LDH: Lactate dehydrogenase; [32-

MG : B2 microglobuling CSF: Cercbrospinal fluid.
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Tab 2 Bone marrow examination results of 16 PCNSL patients with clonal bone marrow B cells

1 Plasmacytoid lymphocyte CD19+ CD20— CD23+ CD10— CD5-X+(1.64)

2 Normal CD19+ CD20+dim CD23+ CD10— CD5+partk+ (4.2)
3 Abnormal small lymphocytes  CD19+ CD20+CD10-CD5—k+ (1.23)
4 Abnormal small lymphocytes  CD19+dim CD20+ CD10-CD5—k+ (0.77)

Abnormal small lymphocytes

. S CD19+ CD20+ CD23— CD5+ CD10-A+ (2.4)
with abnormal microvilli

6 Naive lymphocyte CD19+dim CD20+ CD23— CD5— CD10—k+ (1.07)

7 Plasmacytoid lymphocyte CD19+ CD20+,k/A=4 (5.6)

8  Naive lymphocyte CD19+ CD20+dim CD23+ CD5+ CD10—-A+dim (0.6)
9  Abnormal small lymphocytes  CD19+ CD20+ CD23+part CD5+part CD10—k+dim (0.28)

iﬁr}io:ﬁ errsnn;illi};gi}iﬁcytes CD19+ CD20+ CD23+part CD5+part CD10—k+(9.9)
11 Abnormal small lymphocytes  CD19+ CD20+ CD23— CD5- CD10-A+(3.09)
CD19+ CD20+ CD23+ CD5— CD10+dimk+(5.83)
CD19+ CD20+ CD23— CD5+ CD10-A+(0.33)

CD19+ CD20+ CD23+part CD5+part CD10—k+dim(2.3)

12 Naive lymphocyte
13 Normal

14 Naive lymphocyte
15 Abnormal small lymphocytes CD19+ CD20+ CD23+part CD5— CD10—k+(2.1)

16 Naive lymphocyte CD19+ CD20+ CD23— CD5— CD10—k+(1.87)
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“B-cell lymphoma: unclassified; " Typical brain lesions, CSF immunophenotype showed light chain restricted B cells; ¢ Diffuse large B-cell

lymphoma; ¢ Typical brain lesions, malignant large B cells in vitreous aspiration.

Bone marrow with 1 000X light, Wright staining. The red arrow shows abnormal small lymphocyte.
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Fig 1 Cytological results of bone marrow result of PCNSL patients with clone B cell
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Tab 3 Treatment and prognosis of 16 PCNSL Patients with

clonal bone marrow B cells

1 MTX+RTX+BTK PD 3.1 Survival
2 MTX+RTX+Ara-C PR 18.5 Survival
3 MTX+RTX PR 7.4 Survival
4 MTX+RTX PR 7.7 Survival
5 MTX+RTX CR 33.6 Survival
6 MTX+RTX PR 4.6 Survival
7 MTX+RTX PR 24.2 Survival
8 MTX+RTX PD 2.0 Survival
9 MTX+RTX PD 0.8 Death

10 MTX+RTX CR 25.8 Survival
11 MTX+RTX PR 8.6 Survival
12 MTX+RTX PD 1.1 Survival
13 MTX+RTX PD 4.2 Death

14 MTX+RTX CR 3.6 Survival
15  MTX+RTX PD 1.0 Death

16  MTX+RTX+BTK PD 1.9 Survival

OS: Overall survival; MTX: Methotrexate; RTX: Rituximab;
BTK: Zanubrutinib; Ara-C: Cytarabine; PD: Progressive disease;

PR: Partial remission; CR: Complete remission.

PCNSL P 86 v e vk B 40 0/ 0L, % T & AR 1
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PCNSL f8 & o B 1 B 240 i ] 8 04 Ji N S X T2
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Tab 4 Prognostic factors for PFS in PCNSL by univariate

Cox’s regression analysis

Age =60y 1.072 (0.736-1.560)  0.718
ECOG-PS=2
Elevated LDH
Elevated B2MG

3.778 (0.932-15.317) 0.063
1.343 (0.81-2.228)  0.253
0.855 (0.271-2.694)  0.789
Involvement of deep brain structures® 0.824 (0.566—1.201)  0.315

Clonal bone marrow B cells 1.522 (0.725-3.196)  0.180

HR: Hazard ratio; CI: Confidence interval; ECOG-PS: Eastern
Cooperative Oncology Group performance status; “Involvement of
deep brain structures: Tumor affecting in deep brain tissues included
the basal ganglia, corpus callosum, brainstem, periventricular regions

and cerebellum.
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Fig 2 Kaplan-Meier curves of PCNSL patients with clonal

bone marrow B cells and normal findings
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