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Single-Center Real-Word Experience with
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Background/Aims: In Korea, the incidence of primary diffuse large B-cell lymphoma of the central nervous system (PCNSL) is increas-
ing and autologous stem cell transplantation (ASCT) has improved the survival of younger patients. We explored our real-world experi-
ence with PCNSL at Asan Medical Center (AMC).

Methods: We used the AMC lymphoma registry to collect patient data prospectively. We analyzed 279 patients diagnosed from 2002
until August 2019.

Results: The PCNSL incidence at AMC increased progressively and comprised 7.4-8.9% of new non-Hodgkin lymphoma patients
annually during the most recent 4 years. The median age was 60 years (range, 17-85) and males comprised 55%. Patients under 65
years of age (n = 183) had no significant differences in characteristics compared to those aged 65 years or over, with the exception
of less occipital lobe involvement and lower beta-2 microglobulin levels. Rituximab, methotrexate, procarbazine, and vincristine
(R-MPV) combination induction had the best overall response, of 95%. The median overall survival was 3.8 years with 5- and 10-year
survival rates of 41.5% and 30.2%, respectively. Survival was better in younger patients and those treated with ASCT. Thiotepa, bu-
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sulfan, and cytoxan (TBC) conditioning chemotherapy had better survival than other combinations. The International Extranodal

Lymphoma Study Group and Memorial Sloan Kettering Cancer Center prognostic score systems were valid in this cohort. Age and

performance status were independent prognostic factors. Exclusive extra-central nervous system failure occurred in six patients (5.6%)

among 107 failures.

Conclusions: The incidence of PCNSL is rising. R-MPV induction therapy followed by ASCT with TBC has improved the survival

of young, fit PCNSL patients. (Korean J Med 2024;99:37-49)
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Figure 1. Annual incidence of primary central nervous system lymphoma.
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Table 1. Patient characteristics
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o] ktof| Al o] H4d2- 10378(56%), 654 o) d=toll A= 51
(53%)°] 9t} ECOG =8 = 654 u|qbztol| 4] 0-10] 1407
(77%), 654 ol/d=tell A= 6778(70%) 0] et HA| &4t 5

All patients

Age < 65 years Age > 65 years

Characteristic (n=279) (n=183) (n=96) p-value®

Age at diagnosis, years 60 (17-85)

Male 154 (55) 103 (56) 51(53) 0.615

ECOG PS
0-1 207 (74) 140 (77) 67 (70) 0.250
>2 72 (26) 43 (23) 29 (30)

Cortical site involved 177 (63) 118 (65) 59 (62) 0.695
Frontal lobe 91 (33) 66 (36) 25 (26) 0.107
Parietal lobe 65 (23) 43 (24) 22 (23) 1.000
Temporal lobe 56 (20) 34 (19) 22(23) 0.432
Occipital lobe 19 (7) 74) 12 (13) 0.011

Deep brain region involved 153 (55) 98 (54) 55(57) 0.613
Thalamus 29 (10) 14 (8) 15 (16) 0.061
Hypothalamus 3(1) 3(2) 0 0.554
Basal ganglia 52(19) 36 (20) 16 (17) 0.628
Corpus callosum 35(13) 22 (12) 13(14) 0.708
Brain stem 33(12) 19 (10) 14 (15) 0.332
Cerebellum 39 (14) 24 (13) 15(16) 0.588
Ventricle 17 (6) 13(7) 4(4) 0.434

Vitreoretinal 14 (5) 12 (7) 2(2) 0.149

Multifocal involve 126 (45) 84 (46) 42 (44) 0.800

LD > 250 IU/L 101/275 (37) 68/180 (38) 33/95 (35) 0.693

CSF protein > 50 mg/dL 121/207 (59) 79/141 (56) 42/66 (64) 0.364

B2MG > 2.0 mg/L 51/264 (19) 21/173 (12) 30/91 (33) <0.001

Hans algorithm
GCB 55/228 (24) 41/146 (28) 14/82 (17) 0.076
Non-GCB 173/228 (76) 105/146 (72) 68/82 (83)

EBYV in-situ hybridization
Positive 8/186 (4) 6/119 (5) 2/67 (3) 0.713

Plasma EBV quantitative PCR
Positive 52/246 (21) 33/161 (21) 19/85 (22) 0.745

Values are presented as median (range) or number (%).

ECOG PS, Eastern Cooperative Oncology Group performance status; LD, lactate dehydrogenase; CSF, cerebrospinal fluid; B2MG, beta
2-microglobulin; GCB, germinal center B-cell; EBV, Epstein-Barr virus; PCR, polymerase chain reaction.

"Between two age groups.
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Characteristic MA MPV R-MPV MTX Others None p-value
All patients (n =279) 161 (58) 44 (16) 42 (15) 18 (6) 7(3) 73)
Age < 65 years (n = 183) 110 (60) 20(11) 33 (18) 13(7) 53) 2(1) 0.006
Age > 65 years (n = 96) 51(53) 24 (25) 9(9) 5(5) 2(2) 5(5)
Response
Complete response 75 (47) 24 (55) 21 (50) 1(6) 3(43) <0.001
Partial response 53 (33) 16 (36) 19 (45) 5(28) 2(29)
Stable disease 3(2) 0(0) 0(0) 0(0) 1(14)
Progressive disease 18 (11) 3 1(2) 5(28) 0(0)
Not evaluated 12 (8) 1(2) 1(2) 7(39) 1(14)

Values are presented as number (%).

MA, methotrexate + cytarabine; MPV, methotrexate + procarbazine + vincristine; R-MPV, rituximab + methotrexate + procarbazine +

vincristine; MTX, methotrexate.

Table 3. Salvage therapy

Response ICE-d MA MTX MPV Temozolomide Others
(n=48) (n=14) (n=06) n=2) (n=3) n=7)
Complete response 5(10) 4 (29) 2 (33) 0(0) 2(67) 2(29)
Partial response 26 (55) 1(7) 2(33) 1(50) 0(0) 4 (57)
Stable disease 1(2) 0(0) 0(0) 0(0) 0(0) 1(14)
Progressive disease 15 (31) 7 (50) 2 (33) 0(0) 1(33) 0(0)
Not evaluated 1(2) 2(14) 0(0) 1 (50) 0(0) 0(0)

Values are presented as number (%).

ICE-d, ifosfamide + carboplatin + etoposide + dexamethasone; MA, methotrexate + cytarabine; MTX, methotrexate; MPV, methotrexate

+ procarbazine + vincristine.
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Figure 2. Overall survival (OS) of all patients (A) and of patients grouped by age at diagnosis of <35, 35-44, 45-54, 55-64, 65-74, and

> 75 years (B).
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Figure 3. Overall survival of patients grouped by induction regimen. R-MPV, MA, MPV or MTX in those treated with (A) or without (B)
autologous stem cell transplantation (ASCT); of patients treated with or without ASCT (C); and of patients grouped by high-dose conditioning
regimen. BEAM, TBC, or BuCy(Mel)E for ASCT (D). R-MPV, rituximab, methotrexate, procarbazine, and vincristine; MPV, methotrexate,
procarbazine and vincristine; MA, methotrexate and cytarabine; MTX, methotrexate; BEAM, BCNU, etoposide, cytarabine, and melphalan;

TBC, thiotepa, busulfan, and cyclophosphamide; BuCy(Mel)E, busulfan, cyclophosphamide or melphalan, and etoposide.
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Table 4. Univariate Cox regression analysis of overall survival

Variable All patients Age < 65 years Age > 65 years
HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value

Age < 65 years 0.47 (0.34-0.64) <0.001

ECOG PS 0-1 0.40 (0.29-0.55) <0.001 0.39 (0.26-0.60) <0.001 0.42 (0.25-0.70) 0.001
LD <250 IU/L 0.76 (0.55-1.03) 0.077 0.67 (0.44-0.97) 0.035 0.90 (0.53-1.53) 0.698
CSF protein (normal) 0.81 (0.56-1.16) 0.242 0.88 (0.56-1.37) 0.559 0.75 (0.41-1.38) 0.352
Deep lesion (none) 0.94 (0.69-1.27) 0.684 1.08 (0.73-1.58) 0.704 0.76 (0.46-1.25) 0.277
Lesion (single) 0.93 (0.68-1.25) 0.615 0.99 (0.67-1.46) 0.965 0.72 (0.44-1.18) 0.190
IELSG PS 0-3 0.31 (0.18-0.54) <0.001

MSKCC PS 1-2 0.28 (0.18-0.44) <0.001

B2MG <2.0 mg/L 0.57 (0.39-0.82) 0.002 0.64 (0.36-1.13) 0.125 0.77 (0.46-1.28) 0.308

HR, hazard ratio; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; LD, lactate dehydrogenase;
CSF, cerebrospinal fluid; IELSG PS, International Extranodal Lymphoma Study Group prognostic score; MSKCC PS, Memorial
Sloan-Kettering Cancer Center prognostic score; B2MG, beta 2-microglobulin.

Table 5. Multivariate Cox regression analysis of overall survival

. All patients Age <65 years
Variable
HR (95% CI) p-value HR (95% CI) p-value

Age < 65 years 0.42 (0.27-0.64) <0.001

ECOG PS 0-1 0.39 (0.24-0.63) <0.001 0.40 (0.26-0.61) <0.001
LD <250 IU/L 0.63 (0.42-0.95) 0.027
IELSG PS 0-3 0.90 (0.51-1.62) 0.735

MSKCC PS 1-2 1.44 (0.67-3.09) 0.346

B2MG < 2.0 mg/L 0.82 (0.51-1.30) 0.392

HR, hazard ratio; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; LD, lactate
dehydrogenase; IELSG PS, International Extranodal Lymphoma Study Group prognostic score; MSKCC PS, Memorial Sloan-Kettering
Cancer Center prognostic score; B2MG, beta 2-microglobulin.
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Cancer Center (B) prognostic score systems.
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