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To determine the recommended phase Il dose of vinorelbine in
combination with cisplatin and thoracic radiotherapy (TRT) in pa-
tients with unresectable stage Il non-small cell lung cancer
: (NSCLC), 18 patients received cisplatin (80 mg/m?) on day 1 and
vinorelbine (20 mg/m? in level 1, and 25 mg/m? in level 2) on
days 1 and 8 every 4 weeks for 4 cycles. TRT consisted of a single
dose of 2 Gy once dally for 3 weeks followed by a rest of 4 days,
and then the same TRT for 3 weeks to a total dose of 60 Gy. Fif-
teen (83%) patients received 60 Gy of TRT and 14 (78%) patients

received 4 cycles of chemotherapy. Ten (77%) of 13 patients at

level 1 and all 5 patients at level 2 developed grade 3—4 neutro-
penia. Four (31%) patients at level 1 and 3 (60%) patients at level
2 developed grade 3-4 infection. None developed xgrade 3
esophagitis or lung toxicity. Dose-limiting toxicity was noted in
33% of the patients in level 1 and in 60% of the patients in level
2. The overall response rate (95% confidence interval) was 83%

(59-96%) with 15 partial responses. The median survival time °

was 30.4 months, and the 1-year, 2-year, and 3-year survival rates
were 72%, 61%, and 50%, respectively. In condusion, the recom-

mended dose is the level 1 dose, and this regimen is feasible and-

promising in patients with stage 1l NSCLC. (Cancer Sci 2004; 95:
691—695) .

tage I locally advanced non-small cell lung cancer

(NSCLC) accounts for about 25% of all lung cancer cases.?
Successful treatment of this disease rests on the control of both
clinically apparent intrathoracic disease and occult systemic mi-
crometastases, and therefore a combination of systemic chemo-
therapy and thoracic radiotherapy is indicated in many patients
with good performance status and no pleural effusion.? Concur-

"rent chemoradiotherapy is superior to the sequential approach,’
ds shown by recent phase III trials in unresectable stage II

NSCLC, in which the median survival time was 15.0 to 17.0
months in the concurrent arm and 13.3 to 14.6 months in the
sequential arm, although acute esophagitis was more severe in
* the concurrent arm.>~9 Chemotherapy regimens combined with

simultaneous thoracic radiotherapy have consisted of cisplatin |

" plus etoposide and cisplatin plus vinca alkaloids,>® and a com-
bination of cisplatin plus vindesine, with or wnhout mitomycin,
has been widely used in Japan.5-®
.~ Vinorelbine, 2 new semisynthetic vinca alkaloid. with a sub-
stitution in the catharanthine ring, interacts with tubulin and mi-
crotubule-associated- proteins in a manner different from the
older vinca alkaloids, and it more selectively depolymerizes mi-
crotubules in mitotic spindles.” Several randomized trials. have
- shown vinorelbine to be more active against advanced or meta-
static NSCLC than vindesine as a single agent or in combina-
‘tion with cisplatin.’' Thus, incorporation of vinorelbine into
concurrent chemoradiotherapy instead of vindesine is an impor-
tant strategy for the treatment of locally advanced NSCLC. The
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‘objective of this study was to determine the maximum tolerated

dose (MTD) and recommended dose of vinorelbine for phase I
studies in combination with cisplatin, with or without mitomy-
cin, and thoracic radiotherapy for patients’ with unresectable -
stage III NSCLC. We planned to start with the msplatm and vi- -
norelbine combination and then add mitomycin.

Patients and Mothods.

- Patient selection. The eligibility criteria were: histologically or
cytologically proven NSCLC; unrésectable stage IIIA or IIB
disease; no previous treatment;. measurable chsease, tumor
within an estimated irradiation field no larger than half the-
hémithorax; age between 20 years and 74 years; Eastern Coop-
erative Oncology Group (ECOG) performance status 0 ‘or 1';
adequate bone marrow function (12.0x10%/liter >white blood
cell [WBC] count =4.0x10%/liter, neutrophil count >2.0x10%/

" liter, hemoglobin >10.0 g/dl, and platelet count =100x10°/

liter), Liver f(mcnon (total bilirubin <1.5 mg/dl and transami-
nase <twice the upper limit. of the normal value), and renal
function (serum creatinine <1.5 mg/dl and creatinine clearance
260 ml/min); and a PaO, of 70 Torr or more. Patients were ex-
cluded if they had malignant pleural or pericardial effusion, ac-
tive double cancer, a concomitant serious illness, such as
uncontrolled angina pectoris, myocardial infarction in the pre-

- vious 3 months, heart failure, uncontrolled diabetes mellitus,

uncontrolled hypertension, interstitial pneumonia or lung fibro-
sis identified by a chest X-ray, chromc obstrictive lung disease,
infection or other diseases contraindicating chemotherapy or ra-
dlotherapy, pregnancy, or breast- fecdmg All patients gave their
written informed consent.,

Pretreatment ‘evaluation. The prct:rcatmcnt assessment in--
cluded a complete blood cell count and differential count, rou-
tine chemistry determinations, creatinine clearance, blood gas
analysis, electrocardiogram, lung function testing, chest X-rays,
chest computed: tomographlc (CT) scan, brain CT scan or mag-
netic resonance imaging, abdominal CT scan or ultrasonogra-
phy, and radionuclide bone scan. .

Treatment schedule. The dose levels and doses of each anti-
cancer agent are shown in Table ‘1. Cisplatin and vinorelbine
were administered at dose levels 1 and 2. It was planned to give
cisplatin, vmorelbme, and mitomycin at dose levels 3-5, but
because the MTD was determined to be dose level 2, dose lev-
els 3—5 were not used. Cisplatin was administered on day 1 by
intravenous infusion over 60 min together with 2500 to 3000.
ml of fluid for hydration. Vinorelbine diluted in 40 ml of nor-
mal saline was administered by bolus intravenous injection on.
days 1 and 8. All patients received prophylactic antlemeuc ther-
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apy consiéti’ng ofa SHTS;antagonist and a steroid.. This chemo-
therapy regimen was repeated every 4 weeks for 4 cycles. =

Thoracic' radiotherapy- with photon beanis from a liniac or-

microtron accelerator with energy between 6 and ‘10 MV at a
single dose of 2 Gy once daily given 15 times over 3 weeks

was begun on day 2 of the first cycle of cisplatin and vinorel- -

bine. chemotherapy, and followed by a short rest period of 4
days. The same radiotherapy was begun on day 1 of the second
cycle of chemotherapy to a total dose of 60 Gy, The clinical tar-
get volume (CTV) was based on conventional chest X-ray and
CT scans, and included the primary lesion (CTV1), involved
lymph nodes whose short diameter was 1 cm or larger (CTV2),
and the ipsilateral pulmonary hilum and bilateral mediastinum
area (CTV3). Anterior and posterior parallel opposed fields en-
compassed the initial planned target volume (PTV), consisting
of CTV1-3. with the superior and inferior field margins ex-

tended to 1 to 2 cm and the lateral field margins extended to 0.5.

cm for respiratory. variation' and fixation error. The boost PTV

* included only CTV1-2 based on the second CT scans with the

- same margins. The spinal cord dose was limited to 40 Gy by
using oblique parallel opposed fields. ’ .

Toxicity assessment and treatment modification. Complete blood

cell counts and differential counts, routine chemistry determina- -

tions, and a chest X-ray were performed once a week during the

course of treatment. Acute toxicity was graded according to the .

NCI Common Toxicity Criteria version. 2.0 issued in 1998, and
late toxicity associated with thoracic radiotherapy was graded
dccording to the RTOG Late Radiation Morbidity Scoring
Schema.! Vinorelbine administration on day 8 was omitted if
any of the following toxicities ‘was noted:: WBC count

<3.0x10%/liter, neutrophil count <1.5x10%/liter; platelet count -
<100x10%/liter, elevated hepatic transamirase level or total se- -

rum bilirubin >grade 2, fever 238°C, or performance status >2.
Subsequent cycles of chemotherapy were delayed if any of the
following toxicities was noted on. day 1:" WBC count
<3.0x10%/liter, neutrophil count <1.5%10%/liter, platelet count
<100x10°/liter, serum creatinine level 21.6 mg/dl, elevated
hepatic transaminase level or total serum bilirubin >grade 2, fe-

ver 238°C, or performance status >2. The doses of cisplatin’

and vinorelbine were reduced by 25% in all subsequent cycles
if any of the. following toxicities was noted: WBC count
<1.0x10%/liter, platelet count <20x10%/liter, or grade 3 or se-
verer non-hematological toxicity, except for nausea and vomit-

- ing. The dose of cisplatin was reduced by 25% in all

subsequent cycles if the serum creatinine level was:elevated to

2.0 mg/dl or higher. Thoracic radiotherapy was suspended if -

any of the following toxicities was noted: WBC count
<1.0x10%/liter, platelet count <20x10%liter,
2grade 3, fever 238°C, performance status >3, or Pa0, <70
" Torr. Thoracic radiotherapy was terminated if this toxicity per-
sisted for more than 2 weeks. Granulocyte colony-stimulating
factor support was used if the neutrophil count was <0.5x10%/
liter for more than 4 days, the WBC count was <1.0x10%/liter,
or, febrile neutropenia >grade 3 was noted. o ‘
Dose-limiting toxicity, MTD, and recommended dose for phase I
studies. The dose-limiting toxicity (DLT) was defined as a neu-

Table 1. Dose level and the dose of each anticancer agent

. Cisplatin Vinorelbine Mitomycin -
* Dose level (mg/mz) (mg/m?)" - (mger’)
~1- 80 15 —_
1 80 20 —
2 80 25 —_
3 80 15 8
4 80 20 8
5 © 80 25 8

" 692

esophagitis-

trophil count <0.5x10°%/liter lasting 4 days or longer, febrile
neutropenia >grade 3, platelet count <20X 10%/liter, grade 3 or
more severe non-hematological toxicity other than nausea and
vomiting, and patient’s refusal to receive subsequent treatment.”
Doses were escalated according to the frequency of DLT evalu- -
ated during the first and second cycles of chemotherapy and

" thoracic radiation. Six patients were initially énrolied at each

dose level. If one or none of them experienced DLT, the next
cohort of patients was treated at the next higher dose level. If 2
of the 6 patients experienced DLT, then 6 additional patients
were enrolled at the same dose level to make a total of 12 pa-
tients.. If 4 or fewer patients experienced DLT, the next cohort
of patients was treated at the next higher dose level. If 5 or
more of the 12 patients experiericed DLT, that level was consid-
ered to be the MTD. If 3 of the initial 6 patients experienced
DLT, that level was considered to be the MTD. The recom-
mended dose for phase II trials was defined as the dose preced-
ing the MTD. ~ ' ’ :
Response evaluation. Objective tumor response was evaluated |
according to the WHO criteria issued in 1979.'9 A complete re-

.sponse (CR) was defined as the disappearance of all known dis-
- ease for at least 4 weeks with no new lesions appearing. ‘A .

partial response (PR) was definéd as an at least 50% decrease
in total tumor size for at least 4 weeks without the appearance
of new lesions. No change (NC) was defined as the absence of
a partial or complete response with no progressive or new le-
sions observed for at least 4 weeks. Progressive disease was de-

. fined as a 25% or greater increase in the size of any measurable

lesion or the appearance of new lesions.

" Study design, data management, and statistical considerations.
This study was designed as a phase I study at two institutions,
the National Cancer. Center Hospital and Kanagawa Cancer-
Center. The protocol and consent form were approved by the
Institutional Review Board of each institution. Registration was
conducted. at the Registration Center. Data management, peri-
odic monitoring, and the final analysis were performed by the
Study Coordinator. A patient accrual period of 24 months and a
follow-up period of 18 months were planned. Overall survival
time and progression-free survival time were estimated by the -
Kaplan-Meier method.'” Survival time was measured from the
date of registration to the date of death due to any cause. Pro-

* gression-free survival time was measured from the date of reg-

istration to the date of disease progression or death. Patients
who were lost to. follow-up without event were censored at the
date of their last known follow-up.

Results ‘

Registration and characteristics of the patients. From October
1999 to August 2000, 13 patients were registered at dose level
1 and 5 patients at dose level 2. The detailed demographic char-
acteristics of the patients are listed in Table 2. All patients had
unresectable IIIA-N2 or IIB disease. One of the 6 patients en-
rolled at dose level 1 developed bacterial meningitis during the

- second cycle of chemotherapy, and that case is described in de-

tail elsewhere.'® We did not include it in the assessment of.
DLT, because the bacterial meningitis was not specifically re-
lated to treatment. We registered another patient at the same
dose level, and 2 cases of DLT were noted among the initial 6
patients evaluable for DLT. We added another 6 patients, and
DLT was noted in 4 of the 12 patients registered at the dose
level 1. Of the 5 patients registered at level 2, 3 patients devel-
oped DLT. This dose level was determined to be the MTD, and
patient accrual to this study was terminated. ' '
.Treatment delivery. Treatment delivery was generally well
maintained, and it did not differ between the two dose levels
(Table 3). Full dose (60 Gy) thoracic radiotherapy was com-
pleted in 77% and 100% of the patients at dose levels 1 and 2,
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Table 2. Patients’ characteristics

o Median (range) N (%)
Number of patients - ’ 18
Gender male 16 (89)

female ) 2 (1)
Age median (range) 59 (48-69).
PS 0 4(22)
. 1 14 (78)
Body weight loss <5% 12 (67)
: 5-9% 4 (22)
) 210% 2 {(11)
T-factor 1 1 (6)
’ 2 6 (33)
3 7 (39) -
. 4 422)
N-factor 2 11 (61)
: 3 7 (39)
Clinical stage mA 9 (50)
B . 9 (50) -
Histology adenocarcinoma 14 (78)
’ : " squamous cell carcinoma 3(17)

adenosquamous carcinoma .

1 (6)

Table 3.. Treatment delivery

Dose level 1 (N=13)

Dose level 2 (N=5)

N (%) N (%)

Initial irradiation field (cm?)
median (range)

Total dose of radlotherapy (Gy) -
60 :
50-59 -
<50

Delay of radlotherapy (days)"
<5
5< ; :

Number of chemotherapy cycles
4 -

3

>

1 .

Omission of vinorelbine

administration on day 8

o !

1

3

171 (128-529) -

10 (77)

182 (128-248)

5 (100)
1(8) 0
2 (15) 0
6 (60) 3 (60)
4 (40) 2 (40)
10 (77) . 4 (80)
0 . . 1(20)
2 (15) o
1 (8) 0.
9 (69) 2 (40) -
431 2 (40)

o . 1(0)

1) Evaluated in patients who received 60 Gy radiotherapy (N=15).

respccuvely Delays in radiotherapy evaluated in patients who
completed the full course of radiotherapy amounted to less than
5 days in 60% of the patients at both levels. Full cycles (4 cy-
cles). of chemotherapy were administered to 77% and 80% of
the patients at dose levels 1 and 2, respectively, but vinorelbine
administration on day 8 was more frequently omitted at dose
level 2 (Table 3).

Toxicity, MTD, and the recommended dose for phase Hl trials.
Acute severe.toxicity. was mainly hematological (Table 4).
Grade 34 leukopenia and neutropenia were noted in 77% and
_ 100% of the patients at dose levels.1 and 2, respectively. Grade
3 anemia was observed in 23% and 20% of the patients at dose
levels 1 and 2, respectively, but no blood transfusions were re-
quired. Thrombocytopenia was mild. Grade 4 transaminase ele-
vation was observed in 1 patient during the first cycle of
chemotherapy, but no subjective manifestations associated with

Sekine et al.

liver dysﬁmcuon were noted. Chemotherapy was dlscontmued
and the transaminases quickly decreased to within their normal
ranges. Transient asymptomatic grade 3 hyponatremla was
noted in 1 patient. Grade 3—4 infection was noted in 7 patients.

Bacterial meningitis unassociated with neutropenia developed
on day 6 of the second cycle of chemotherapy in 1 patient.'®.
The other grade 3—4 infections were all associated with neutro-
penia. Esophagitis was mild in this study, and no. grade 3—4

" esophagitis was noted. No deaths occurred during or within 30
" days-of therapy.-

DLT was noted ini 4 of the 12 (33%) evaluablc patients at
dose level 1, and in 3 of the 5 (60%) at dose level 2. Six of
these 7 DLTs were grade 3—4 infection associated with neutro-
penia, and the-other 1 was grade 4 transaminase elevation..
Thus, we determined that dose level 2. was the MTD, and dose
level 1 was recommended as thie dose for phase I trials.

CancerSd | ‘August2004 1 vol.95 | no.8 I 683



Table 4. Acute toxicity

Dose level 1 (N=13), Grade_

Dose level 2 (N=S), Grade

Toxicity - = -
1. 2 3 4 " 3-4(%) 1 2 3 4 3-4(%)

Hematological ‘ .

- Leukopenia 0 2 9 1 7 0 0 4 1 (100)
Neutropenia 1 1 7 3 @7 0 1] 1 4 (100)
Anemia 4 6 3 0 (23) . 2 2. 1 0 (20)
Thrombocytopenia 1 .2 0 0 0y 1 0 0 0 0y

Non-hematological :

- AST 2 0 0 1 (8) 1 0 0 0 0)
ALT 7 0 0 1 (8) 0 1 0 0 (0)
Total bilirubin 2 1 0 - 1] (0) 2 0 0 0 ©)
Creatinine 2. 2 0 0 © 1 o 0 0 (0)
Hyponatremia 6 1] 1 0 (8) 1 0 0 0 . {0)
Infection 1 3 2. 2 (31) 0 0 3 0 (60) -
Nausea - 4 1 0 0 (0) 3 0 0. 0 (0)
Diarrhea 0 1 0 0 (0) 0 0 0 -0 {0)
Stomatitis 2 0 0 0 (0) 0 2 0 0 (0)
Esophagitis 6 1 0 0 (0) 4 0 0 0 {0)
Sensory neuropathy =~ 2 0 0 0 (0) 0 0 0 . 0

(©
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o
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" Fig. 1. Overall survival in 18 patients. The median (range) follow-up
period of censored cases has been 35.4 (32.0-43.4) months, and the
median overall survival time has not yet been reached.

Late lung toxicity associated with thoracic radiotherapy was

grade 3 in 1 (6%) patient, grade 2 in 4 (22%) patients, and -
grade 1 in 8 (44%) patients. No late esophageal toxicity was
noted. N »
" Objective responses, relapse pattern, and survival. All patients
were included in the analyses of tumor response and survival.
No CR, 15 PRs; and 1 NC were noted, and the overall response
rate (95% confidence interval) was 83% (59-96%). Relapse
was noted in 12 (67%) of 18 patients. Initial relapse sites were
locoregional alone in 5 (28%) patients; locoregional and distant
in 3 (17%) patients, and distant alone in 4 (22%) patients. Brain
metastasis was detected in 5 patients, and the brain was the
most frequent site of distant metastasis. The median progres-
sion-free survival time was 15.6 months, and the median over-
all survival time was 30.4 months. The I-year, 2-year, and 3-
year survival rates were 72%, 61%, and 50%, respectively (Fig.
1. : ,

Discussion

The combination of cisplatin, vindesine, and mitomycin with

" 694

concurrent thoracic rédiothcrapy has been shown to yield an en-
couraging survival outcome, a median survival time of 1719
months, and a 5-year survival rate of 16% in patients with unre-

_ sectable stage Il NSCLC.5%® A Japanese randomized trial re-

vealed . that replacement of vindesine by vinorelbine in
combination with cisplatin and mitomycin yielded a promising
response rate (57% versus 38%, P=0.025) and median survival
time (15 months. versus 11 months, P<0.01) in patients with
stage IIIB or IV NSCLC.'® Thus, the combination of cisplatin,
vinorelbine, and mitomycin is a chemotherapy regimen with
potential for combination with concurrent thoracic radiother-
apy. The present study, however, showed that a DLT developed
in 60% of patients who received cisplatin and vinorelbine 25
mg/m? days 1 and 8 (level 2), and since the DLTs were associ-
ated with myelosuppression, which is the major critical toxicity
of mitomycin, we concluded that it wounld be impossible to in-
corporate mitomycin into this regimen. .

The recommended doses of vinorelbine of 20 mg/m? on days
1 and 8 and cisplatin of 80 mg/m? on day 1 repeated every 4
weeks in this stndy are comparable to the doses used in the
CALGB (vinorelbine 15 mg/m? on days 1 and 8 and cisplatin
80 mg/m? on day 1 repeated every 3 weeks),’?? and the Czech
Lung Cancer Cooperative Group (vinorelbine 12.5 mg/m? on’
days 1, 8, and 15 and cisplatin 80 mg/m? on day 1, repeated ev-
ery 4 weeks),?" but lower than in 2 Mexican study (vinorelbine
at 25 mg/m? on days 1 and 8 and cisplatin 100 mg/m? on day
1, repeated every 3 weeks).”® These recommended doses are
also lower than expected when compared with the recom-
mended vinorelbine dose combined with cisplatin for metastatic
NSCLC (vinorelbine 30 mg/m? on days 1 and 8 and cisplatin
80 mg/m? on day 1, repeated every 3 weeks), and when com-
pared with the results of vindesine, cisplatin, and mitomycin
combined with thoracic radiotherapy, where the full doses can -
be administered concurrently.® Thus, vinorelbine can be safely
administered with. cisplatin and concurrent thoracic radiother-
apy at a maximum dose of two-thirds the optimal dose without
radiotherapy. - - :

The results for response and stirvival in this study, however,
were very encouraging. This may have been attributable to pa-
tient selection bias, but the percentage of patients who had
stage ITIB disease in this study was similar to the percentage in
the CALGB randomized phase II study.®® In addition, 33% of
the patients in this study had >5% body weight loss, whereas-
only 7% of the patients did in that study.2? The median survival
time was 30.4 months and exceeded the results of concurrent.

Sekine et al.



chemoradiotherapy with old drig combinations that yielded a

" median survival time of 15~19 months.3-® Thus, it could be ar-.
gued that the combination. of cisplatin and vinorelbine is more

active for locally advanced NSCLC than the older drug combi-
nations, although there have not been any randomized trials
comparing this regimen with old drug combinations in combi-

nation with thoracic radiotherapy in patients with stage II-

NSCLC. Our results also seem better-than those of other trials
using concurrent cisplatin, vinorelbine, and théracic radiother-
apy, in- which the median. survival time was 13 to. 18
months.?>?? Those trials used induction’ chemotherapy fol-
lowed by chemoradiotherapy. Since the response rate to induc-
tion chémotherapy is' no more than 40%, induction

: chemotherapy may be disadvantageous. This issue 1s bemg '

evaluated in an on-going CALGB phase I trial.

Severe esophagitis and pneumonitis have been DLTs in many
trials of concurrent chemoradiotherapy, but neither was ob-
served in this study. Nevertheless, since the occurrence of these
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Abstract Purpose: Prev10usly, we conducted a nation-
- wide survey of primary central nervous system lym-
phoma (PCNSL) treated between 1985 and 1994 in
Japan. In the present . study,  we conducted further
investigations of PCINSL patients treated. between 1995
and 1999 to clarify possible changes with time in the
clinical features, treatment, and outcome of this disease.
Methods: Thlrteen Japanese institutions were surveyed,
and data on 101 patients with histologically-confirmed
PCNSL were collected. These data were compared with
those of 167 patients treated at the same institutions
between 1985 and 1994. Results: Regarding patient and
tumor characteristics, the proportion of patients with
good performance status (PS) was significantly higher in
the group treated .during 1995-1999 than in that treated
during 19851994, but other characteristics were not
s1gmﬁcant1y different. Regarding treatment,  more
patients in the more recent penod (66%) received sys-
temic chemotherapy than those in the preceding period
(53%, P = 0.049). For all patients, including those who
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did not complete radiotherapy, the median survival time
was 17 months and 30 months in patients treated .
between: 1985 and 1994 and those treated between 1995
and 1999, respectively, and the 5-year survival rate was
15% versus 31% (P = 0.0003). In both patient groups,
higher age and tumor multiplicity were associated with-
poor prognosis in multivariate analysis. In patients
treated between 1995 and 1999, those who  received
systemic chemotherapy showed significantly better-
prognosis than those who did not (P = 0.0049), but the

.difference was not significant in multivariate analysis (P

= 0.23). Conclusions: The high survival rates observed"
in the present survey are comparable with those of recent
prospective studies employing intensive chemoradio-
therapy. The improvement in prognosis appeared to
result, at least in part, from the increase in the propor-
tion of patients with better PS. Since the clinical feature
and treatment outcome of patients with PCNSL can
thus change with the era, historical control data should
not be used in comparing different treatment modalities.

Keywords Brain neopiésm - Lymphoma - Primary CNS-
Iymphoma - Radiotherapy - Chemotherapy

Introduction

" Primary central nervous system lymphoma (PCNSL) is

increasing and is becoming one of the most important
tumors’ in neuro-oncology. Radiation therapy has been
the standard treatment for PCNSL until recently, but
the outcome of patients treated by radiation alone has
not necessarily been satisfactory (Shibamoto et al. 1990;

" Reni et al. 1997; Hayabuchi et al. 1998; Nelson-1999).

More recently, the use of high-dose -methotrexate
(MTX)-containing ' chemotherapy. before radiation
appeared to have gained some success in obtaining .
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long—term survival (Glass et al. 1994 Blay et al 1998;.

Brada et al. 1998; Abrey et al. 2000; Ferreri et al.-2000;
O’Brien et al. 2000; Reni et al. 2001 Bessel et al. 2001;
Caldoni & Aebi 2002; DeAngelis et al '2002). However
there has been no randomized trial suggesting the
superiority of the combined modality treatment over

radiation therapy alone, and a recent study by a German-

group suggested a high rate of pro%resswe disease during
treatment with 6 courses of 8 g/m* of MTX (Herrlinger
et al. 2002). Therefore, the benefit of high-dose MTX

appears to remain uncertain. Since the clinical features

of PCNSL appear to be changing with time, it may not
be reasonable to consider that combined  MTX-con-
taining chemotherapy and radiation is superior to radi-
ation alone, by comparing the results of combined
* treatment with the historical control data in patients
treated by radiation therapy alone.- ,
. Previously, Hayabuchi et al. (Hayabuchi et al. 1998)
conducted a nationwide survey of PCNSL in Japan

treated between 1985 and 1994. The findings on 466:

"pauents were previously ‘published. Considering the
increasing importance of this disease, we organized a
research group eons1stmg of 13 institutions to carry out

both retrospective and prospective studies on PCNSL..

As a first study of-this- group, we collected data on
PCNSL patients treated between 1995 and 1999 at these
institutions. In addition to analyzing these data on 101
patients, we compared the data with those on 167
patients from the previous survey treated between 1985
and 1994 at the same institutions, to investigate changes
in the clinical feature, treatment modality, and outcome
between these eras. ,

Materials‘ and methods

Subjects of the present survey were patients with hxstolog1ca11y~
proven PCNSL who received radiation therapy between- 1995 and
1999.. Those who did not complete the planned radiotherapy were

. Table 1 Patient, tumor, and treatment characteristics

mcluded. Clinical characteristics, treatment a.nd progn031s of each
panent shown in the Results section were asked using a detailed

) questlonna;re Data on 101 pat:ents were -collected ffom 13 insti-

tutions. For companson data on 167 patients treated in the pre-
cedmg 10 years; ie., between. 1985 and 1994, at the- same
institutions were obtmned from the data source of the previous
nationwide survey (Hayabuchx et al. 1998) and were analyzed. Data
regarding tumor size (maximum diameter at diagnosis and before
radiation therapy) was asked for in the present survey, which had -

-not been done in the previous survey. As often happens with such a

survey, a number of . the items were unanswered by the investiga-
tors. Various chemotherapy regimens had been used, and were
categorized as: follows: (A) cyclophosphamide, vincristine, and
prednisolone (COP) or COP plus doxorubicin (CHOP/VEPA), ®)
intravenous methotrexate (MTX) alone or MTX-contaJmng regl-
mens.- The drugs included in regxmcn A had often been used in
combination with MTX, and such regimens were categorized into
this group; (C) cytarabine plus procarbazine; (D) nitrosourea-
containing regimens. Some of the drugs in regimen A had been
used in combination with nitrosoureas, and such regimens were
included in this group. When MTX had been used in combination,

“the regimien was categorized into group B; (E) cisplatin plus

etoposide; and (F) Single use or combmanon of ‘miscellaneous
other agents not included in the above groups. For analysis of
treatment results, regimens C—F were grouped together. Differences
in patient, tumor, and treatment characteristics between groups
were examined by Fisher’s ‘exact test.

Survival rates were calculated from the daté of startmg radlo-
therapy using the Kaplan-Meier method, and differences in pairs of
survival curves were examined by’ the log-rank test. Multivariate
analysis of prognostic factors was carried out using the Cox pro-
portional hazards model. In doing multivariate analysis, patients

" were divided into two groups, and all the parameters were entered

as dichotomous variables. All statistical analyses were carried out
using a computer program, Stat View Version 5 (SAS institute,

. Cary, NC, USA).

Results

Table 1 shows patient, tumor, and treatment charac-
teristics in the two groups treated between 1985 and
1994 and between 1995 and 1999. There were more -
patients with better WHO performance status (PS) score
in the group treated between 1995 and 1999 than in the

- .
1

Characteristic '1985-1994 1995-1999 P
Gender . Male/female 97/70 67/34 0.20
Age (years) <60/ 60 - 83/34 53/48 0.71
, Median (range) 60 (15-84) 59(15-84)
Performance status 0-2/34 - 69/95 - 60/41 0.0078
Lactate dehydrogenase Normal/high 49/34 50/30 0.75
B symptom . Yes/no 16/133" 11/81 0.83
Phenotype B/T 75/8 79/6 0.59
Tumor number Single/multiple- 103/63 56/43 0.44
Maximum tumor diameter At diagnosis’ - 3159
Median (range) (cm) . Before radiation - 3 (09
Radiotherapy” Completed/not completed 158/9 97/4 - 0.77
Radiation field ‘Whole brain/partial brain 146/21 . 92/9 043
. Spinal radiation Yes/no 15/152. 4/97 - -, 015 .
- Total dose (Gy) <50/=50 " 54/113 28/73 0.49
o : Median (range)- 50 (2-70) 50 (6-80) T
‘Whole-brain dose (Gy) <40/240 70/97 - 42/59 . 1.0
‘ - Median (range) 40 (0-54) 40 (0-60) '
Chemotherapy Yes [/ no 78/70 65/34 0.049




Table 2‘Chemother'apy regimens (COP cyclophasbhamidc, vin-

- cristine and prednisone, CHOP/VEPA. COP plus doxorubicin)

Regimen . 1985-1994

COP, CHOP/VEPA 35 (45%) 25 (38%) "
Methotrcxatc-contmmng regimens 18 23%) . 27 (42%)
Cytarabine and procarbazine 0 7(11%) " -
Nitrosourea-containing regimens 13 (17%) - 2(3%)
Cisplatin and etoposide 8 (10%), "4 (6%)
Miscellaneous drugs 4 (5%) 0

"group. treated in the preceding 10 years, but the other

patient and tumor characteristics did not differ signifi-
cantly between the two groups. Radiotherapy charac-
" teristics were similar between the two groups. During
both study periods, more than 85% of the patients were
treated with whole-brain irradiation with or without
focal boost, and the median total and whole brain doses
were 50 Gy and 40 Gy, respectively. Whole spinal irra~
diation was employed in less than 10% of the patients.
On the other hand, more patients seen between 1995 and
1999 received systemic chemotherapy than those seen

between 1985 and 1994 (66% vs 53%, P = 0.049)..

Table 2 shows chémotherapy regimens used in the two
groups. The use of MTX-containing regimens appeared
to be i mcreasmg recently. However, a h1gh dose of MTX
(>2 g/m? per administration) was used in only 14 pa-
tients (14% of all patients) treated between 1995 and
1999.

Figure 1 shows overall survival curves for all patients
in the two groups. Patients in the present survey had
s1gmﬁcant1y better survival rates than those in the pre-
vious survey (P = 0.0003); median survival time was 30

'vs 17 months, and the 3-year survival rate was 46% vs
24%. The 5-year survival was 31% and 15%, respec-
tively. Table 3 summarizes survival data in the two
- groups according to potential prognostic factors. In
. both study periods, patients with ages <60 years, PS 0—
2, or a single tumor showed significantly higher survival
rates. .Patients with normal lactate dehydrogenase
(LDH) levels or without B symptom had better prog-

noses than those-with high LDH level or with B symp-

tom, respec‘uvely, in the group treated between 1995 and
1999, but not in those treated during 1985-1994.

To analyze the influence of treatment-related factors
on outcome, patients who did not complete radiother-
" apy (and died sogn) were excludéd. In patients treated
~ between 1985 and 1994, those who received partial-brain
radiation, spinal radiation, or whole-brain dose <40 Gy

* showed better prognoses, but these phenomena were not |

observed in patients treated between 1995 and 1999.
Figure 2 shows survival curves according to the treat-

ment modality, i.e., radiation alone vs radiation plus

chemotherapy. In patlents treated between 1985 and
1994, 'the two groups showed similar prognoses. In pa-
tients -treated between 1995 and 1999, however, those
who received radiation plius’ chemotherapy showed
s1gn1ﬁcant1y better survival than those who received

" radiation alone.  Among these patients, 61% of the

1995-1999
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Fig. 1 Survival curves for patients with primary central nervous
system lymphoma treated between 1985 and 1994 (- - -e- - -) and for
those treated between 1995 and 1999 ( O ). The
difference was “significant (P = Q. 0003)

" patients who reéeiVed radiochemotherapy,were younger

than 60 years, but 39% of those treated with radiation
alone weré younger than 60 yedrs (P = 0.050). Similarly,
64% of the patients who received radiochemotherapy
had a PS 0-2, but 55% of those treated with radiation
had a PS 0-2 (P = 0.50). Figure 3 shows survival curves
according to the chemotherapy regimens. In patients
treated between 1985 and 1994, there was no significant
difference in survival curves according to the regimens.
On the other hand, there was an overall difference
in those treated between 1995 and 1999 (P = 0.018).
Patients receiving MTX—contammg regimens showed
better survival than those treated with CHOP/VEPA or

“COP (P = 0.0071).

Multivariate analyses were performed for potential
prognostic factors, which were signiﬁéant in univariate
analyses (Table 4). Factors concerning the radiation
field ‘and spinal radiation were not included because of
the small number of patients in one of the groups. In
both patient groups treated during 1985-1994 and 1995
1999, age and tumor number were suggested to be sig-

nificant prognostic factors. PS and LDH level did not

reach statistical significance. The radiation dose to the
whole brain and chemotherapy did not prove significant
in patients treated between 1985 and 1994, and in those
treated between 1995 and 1999, respectively.

Discussion

The most significant finding of this study appears to.be
that patients treated between 1995 and 1999 showed &
significantly better prognosis than those treated between
1985 and 1994. Comparison of the patient and tumor
characteristics revealed: that theré were more patients

" with better PS between 1995 and 1999 than between

1985 and 1994. This may be due to the earlier d1agn051s
of the disease in recent years and improvement in gen-
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Tablé 3 Survival data according to potential prognostic factors (MST median survival time in months, 5-YSR S-year survival rate).

o . ) 24 48 .
Months-

72

-Fig. 2 Survival curves acpor&ing to the treatment modality.

®) : patients treated with radiation alone, - - -e- - - :

o patients treated with radiation and chemotherapy. The difference
was significant in the group of patients treated between 1995 and

1999 (upper panel, P = 0.63; lower panel, P = 0.0049)

J

1985-1994. . . 1995-1999
Prognostic factor~ - ‘ n MST 5-YSR(%) ‘P -n - MST 5-YSR(%) P
Gender- Male 97 15° 8.7 0.13 67 32" - 31 062
- Female 70 22 23 - 34 28 - 33
Age (years) <60 83 20 22 0.0057 = .53 44 45 .0.0052°
_ =60 ' 84 13 6.8 48 23 15
Performance status 02 . . 69 24 18 . 0.0015 60 37 32 . 0.024
34 95 11 13 - 41 12 30
B symptom Yes 16 . 10 75 0.30 11 14 18 0.027
‘ No~ , 133 18 17 81 - 36 35 :
Lactate Normal 49 22 31 - 0.17 50 55.5 43 0.0084
dehyrdogenase High 34 21 58 .30 205 (0)°®
Tumor number - Single 103 22 19 0.0021 56 - 555 43 0.0083
Multiple 63. - 11 7.9 43 26 17 )
~ Tumor size (cm)* £ 3cem - - - - : 51 32 33 095
' >3 cm - - - 41 37 31
Radiation field ‘Whole brain 139 17 12 0.026 8 - 30 31 0.99
) - Partial brain 19 35 38 .8 35 . (33)
Spinal radiation Yes B &1 31 37 0.042 4 - (50) 0.69
: No 143 17 13 - 93 30 30
. Total dose (Gy) - <50 45 16 22 - 0.79° 24 295 26 0.16
=50 T O 18 - 13 73 36 32
‘Whole-brain dose <40 61 24 22 - 0.025 383 .32 26 0.83
Gy) : 240 ’ 97 14 .11 59 30 32
Chemotherapy Yes: 65 18" 19 0.63 64 38 40 0.0049 -
' No - 74019 14 31 25 14 -
* Maximum tumor diameter before radiation
® Figures in parentheses are 4-year survival rate
, I 1985-1994
1% - 1985-1994 -
5
yo—
yomaand
3 Sl — i
.2 0 r SV E— . . = o 24 48 96 120
E o 24 48 72 96 120 g 14 1995-1999
2 1995-1999 “

e

o 24

Months

72

Fig. 3 Survival curves according to chcmothcrépy -regimens.

: cyclophosphamide, vincristine, prednisolone =+

doxorubicin, - - -e- - - : methotrexate-containing regimens, - - ~A- - -
: other regimens. The difference among the curves was significant in
the group of patients treated between 1995 and 1999 (upper panel, )

P = 0.32; Jower panel, P = 0.018)
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Table 4 Multivariate anayses for potential prognostic factors that were significant in univariate analysis

Factor 19851994 (n= 154) . 1995-1999 (n= 72)
. P Relative risk~ . ' P " Relative risk °

Asge (<60 vs > 60 years) 0.036 1.48 (1.03-2.15)% 0.047 207 (1.01-4.22)

Performance status (0-2 vs 3,4) 0.13 1.36 (0.92-2.01) 0.13 1.77 (0.85-3.68)

Lactite dehydrogenase (normal vs high) - - 0.13 1.70 (0.86-3.34)
- Tumor number (single vs multiple) 0.0093 " 1.67 (1.13-2.45) 0.0032 2.82 (1.42-5.62)

‘Whole-brain dose (<40 vs 2 40 Gy) 0.22 1.28.(0.86-1.91). -

Chemotherapy (yes vs no)’ - - 0.23. 1.53 (0.32-1.31)

Flgures in-parentheses are 95% confidence intervals

eral care mcludmg oomcostermd thcrapy and less
aggresswe surgery. Since PS was a significant prognos’ac
factor in univariate analysis, it is suggested that the in-
crease in the proportion of better PS patients may, at
least in part, have contributed to the improvement in
prognosis in patients treated between 1995 and 1999.
Age, PS, and tumor multiplicity are well-known

proguostic factors for PCNSL (Corry et al. 1998; Hay-

abuchi et al. 1998; O’Brien et al. 2000). The present re-
sults of univariate analyses agree with these previous
observations, although the influence of PS did not reach
a significant level in multivariate analysis. Patients with
a high LDH level treated between 1995 and 1999 showed
a poorer prognosis than those with a normal LDH level
in univariate analysis. However, LDH was not a sig-
nificant factor in patients treated between 1985 and
1994, as also shown in the multivariate analysis of pa-
tients treated between 1995 and 1999.° The previous
‘analysis of 466 patients in the nationwide survey sug-
gested an association of high LDH level- and poor
prognosis in both univariate and multivariate analyses
(Hayabuchl et al. 1998), so LDH may be.a potential
prognostic factor which is certainly weaker than age, PS,
and tumor multiplicity. A similar finding was obtained
regarding B symptom. In the newer survey, we investi-
gated the influerice of tumor size, but it did not appear to
have a significant influence on patient outcome.
Regarding the method of radiation therapy, patients
“who were treated with' a partial-brain field showed a
- better prognosis than those treated with a whole-brain
field in the group treated between 1985 and 1994. Shi-
_bamoto et al. (Shibamoto et al. 2003) recently discussed
the possible benefit of using partial-brain irradiation,
especially in patients with a single lesion. Due to the
retrospective nature of the present study and the small

* number of patients who received partial-brain irradia-

tion, no conclusion should be drawn regarding radiation
field, but avoiding whole-brain radiation may. be a
future topic in the treatment of PCNSL. The observa-
‘tion in the. earlier period that patients who received
spinal radiation. and those who :eceived_whole—brain
doses of less than 40 Gy had a better prognosis are
paradoxical, and it is suggested that these observations
would represent patient selection bias, which is often
seen in retrospective analysis. As has been suggested by

prcwous findings (Nelson et al. 1992; Hayabuchi et al.
1998), a higher dose of radiation did not appear to be
associated with survival improvement.

In patients treated between 1985 and 1994 those who
received radiation alone and those who received
radiation plus chemotherapy showed a: similar progno-
sis. On the other hand, in patients treated between 1995
and 1999, those who received radiation plus chemo-
therapy had a significantly better prognosis than those
who received radiation alone. However, the effect of

chemotherapy was not significant in multivariate anal- . ~

ysis. Since younger patients were more often treated with
combined radiation and chemotherapy, this may be one
of the reasons why the effect of chemotherapy was not
supported by multivariate analysis. Analysis according
to chemotherapy regimens suggested a possible advan-

.tage of M'IX—contaioing' regimens over conventional .

CHOP or similar regimens. Several studies have
suggested ‘the ineffectiveness of CHOP or similar regi-

_mens, espemally when given before radiation (Schultz

et al. 1996; O’Neill 1999; Mead et al. 2000), although
post-radiation CHOP requires further investigation
(Shibamoto et al. 1999). The present findings suggest
that systemic chemotherapy with weak or moderate
intensity may not be beneficial in PCNSL. :
The findings of the present study revealed that the
treatment outcome for PCNSL varies greatly with the
erd. Although most of the chemotherapy regimens used
were of mild or moderate intensity and only 14% of .
the patients received. high-dose-MTX-containing -che-
motherapy, the 5-year survival rate of 31%: for all
patients treated between 1995 and 1999 (including
those who did not complete radiotherapy) were equal

‘to that recently reported by the Radiation Therapy

Oncology Group (DeAngelis et al. 2002) or those of
other series using intensive combined modality treat-
ment including high-dose MTX (Brada 1998; Bessell
et al. 2001). Therefore, it appears to be inappropriate
to discuss the usefulness of treatment modality by
comparing with the- historical control data. There have
been no major randomized studies, except for a small
one (Mead et al. 2000), regarding the benefit of com-
bining chemotherapy with radiation, but to confirm the
efficacy of chemotherapy, randomized studies appear to
be necessary. -
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