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PRIMARY MALIGNANT LYMPHOMA OF THE CENTRAL NERVOUS SYSTEM:
TREATMENT RESULTS OF 544 PATIENTS AT 62 JAPANESE INSTITUTES.
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Abstract:Purpose: To clarify the clinical aspects and results of treatment of primary CNS
lymphoma, which has been relatively rare but increasing recently.

Materials: 544 patients with primary CNS lymphoma proven histologically and treated at 62
Japanese hospitals between 1985 and 1994 were analyzed. No patient with evident cause of
immunosuppression was seen.

Results: Median age was 61 years. About half of the patients were distributed to 3 or 4 by
performance status. Most of the patients received a combination of radiation of the whole brain
and a boost. Average radiation dose to the whole brain, a boost and total were 37.0 Gy, 10.9 Gy
and 47.9 Gy, respectively. Although systemic chemotherapy was administered to 46 % of the
patients, more than half received 2 cycles or less of their chemotherapy protocol. Fifty-eight
percent of the patients had a CR, but about half experienced a relapse. The prevalent relapse site
was within the irradiated area. Overall median survival was 19.0 months and the 5-year survival
rate was 16.9%. Age, performancestatus, multiplicity of the tumor, dissemination, LDH level, B-
symptom and radiation dose were correlated to the final outcome. By multivariate analyses, age
was the only significant prognostic factor.

Conclusion: To improve the treatment results of primary CNS lymphoma, a prospective study
using combination of systemic chemotherapy and radiotherapy is necessary.
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Fig. I Age and sex distribution
Table |. Histologic distribution
No %
LSG Classification
All Follicular 2 0.4
Diffuse Small 18 33
Medium 85 15.6
Mixed 21 3.9
Large 164 30.1
Pleomorphic 3 0.1
Lymphoblastic 3 0.1
Burkitt 2 0.0
Unclassified 246 452
Working Formulation
Low Grade 19 3.5
Intermediate 271 49.8
High Grade 8 L5
Unclassified 246 45.2
Surface Marker
T-Cell 27 5.0
B-Celi 246 452
Unclassified 93 17.0
Unknown 178 32.7
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Table 2. Patient characteristics

No %

Multiplicity

Unifocal 334 61.4

Multifocal 200 36.8

Unknown 10 1.8
Dissemination

Yes 70 12.9

No 421 774

Unknown 53 9.7
Other Organ Involvement

Yes 20 3.6

No 478 87.9

Unknown 46 8.5
B Symptom

Yes 4] 7.5

No 444 81.6

Unknown 59 10.9
HIV Virus

Positive 0 0

Negative 55 10.1

Unknown 489 89.9
LDH

Elevated 123 22.6

Normal 188 34.6

Unknown 233 42.8
Performance Status

0 28 5.1

I 121 222

2 115 21.1

3 144 26.4

4 104 19.1

Unknown 32 5.9
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Table 3. Radiation treatment method

No %

1. Radiation Field

Brain Irradiation
Whole Brain 395 72.6
(Including Orbit 17 3
(Excluding Orbit 378 69.5)
Extended Local 28 5.1
Unknown 121 222

Whole Spinal Cord Irradiation

Yes 40 7.4
No 481 88.4
Unknown 121 22.2

2. Radiation Dose

Whole Brain or Extended Local (Mean : 37.0 Gy)

- 19 Gy 52 9.5
20-39 290 533
40- 59 202 37.1

Local Boost (Mean : 10.9 Gy)

0 Gy 224 41.2
1-19 257 47.2
20 - 63 11.6

Total (Mean :47.9 Gy)

-19 Gy 21 3.9
20-39 103 18.9
40 - 49 21 40.6
50 - 69 192 353

70 - 7 1.3
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Table 4. Chemotherapy treatment method

No %
Intrathecal Chemotherapy
Yes 49 9.0
No 432 794
Unknown 63 11.6
Systemic Chemotherapy
Yes 214 393
(1cycle 68 12.5)
(2 52 9.6)
(3 37 6.8)
(4 25 46)
(3 9 1.7)
( 6 or more 23 4.2)
No 253 46.5
Unknown 77 [4.1
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Table 6. Treatment effects measured by
performance status

Table 5. Response to initial therapy and relapse

Improved 278 (595 %)
Unchanged 136 (29.1%)
Deteriorated 53 (114 %)

No %

1. Response

Complete Remission 315 579

Imcomplete Remission 203 373

Unknown 26 48
2 . Relapse

Not Relapsed 113 359

Relapsed 162 514

Unknown 40 12.7
3 . Location of Relapse

Within Boosted RT Area 26 16.0

Within WB RT Area 89 55.0

Outside RT but Within CNS 15 9.3

Outside CNS 19 11.7

Unknown 13 8.0

RT : Radiation Therapy WB : Whole Brain
CNS : Central Nervous System

Relapse-Free Survival

YEAR

Fig. 2 Actuarial survival and relapse-free survival for
all patients
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Table 7. Prognostic factors and patient survival

Patients Median 5-Year Significance
at risk survival survival

Age
—60 233 22 months 257 % P<0.005
60— 285 17 7.7

Sex
Male 309 19 19.9 N.S
Female 208 22 12.8

Histology
Low Grade 20 17 33.0
Intermediate 271 20 17.7 N.S
High Grade 8 10 -

Cell Surface Marker
B-cell 237 21 12.5 N.S
T-cell 26 21 -

Performance Status
0—2 254 26 23.6 P<0.001
3—4 235 13 10.6

Multiplicity
Solitary 315 24 20.6 P<0.001
Multiple 193 14 10.8

Dissemination
Yes 68 10 11.9 P<0.001
No 403 22 18.8

B Symptom
Yes 41 10 - P<0.005
No 444 20 18.6

LDH
Elevated 120 17 3.7 P<0.01
Normal 180 25 29.8

Unknown patients for each prognostic factor were excluded from this table.
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Table 8. Treatment methods and patient survival

Patients Median 5-Year Significance
at risk survival survival
Radiation Field
Whole Brain 395 20 months 18.5 % N.S
Extended Local 28 16 13.6
Radiation Dose to Whole Brain
-29Gy 128 4 — ] P<0.001
30Gy-39Gy 214 22 21.2
40Gy- 202 20 16.0 ] P<0.001
Total Dose to the Primary Lesion
-39Gy 124 6 12.2 | P<0.001
40Gy-49Gy 221 25 214
50Gy- 199 20 17.1 ] P<0.001
Whole Spinal Cord Irradiation
Yes 39 24 12.3 N.S
No 457 19 16.8
Intrathecal Chemotherapy
Yes 47 14 1.3 N.S
No 416 18 18.6
Systemic Chemotherapy
Yes 208 20 16.4 N.S
No 240 19 19.3
Unknown patients for each prognostic factor were excluded from this table
Table 9. Multivariate analysis of 435 patients with complete data
¥ 2 P-Value
1. Age (-59. 60-) 16.7042 0.0001
2. Total Dose (-39,40-49,50-) 2.1487 0.1427
3. PS* (0,1,23.4) 1.7612 0.1845
4. Systemic Chemo ( Yes, No) 1.6968 0.1927
5. Tumor (Mutiple, Solitary) 0.8205 0.3650
Sex (Male. Female) - -

Dissemination ( Yes, No )

*Performance Status
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