were used to define the irradiation target volume.
Patients were treated using a megavoltage linear ac-
celerator with 4—-6 megavolt (MV) photons. Treatment
was delivered with equally weighted right and left
lateral fields, with the dose calculated on the central
ray at mid-separation of the beams.

Of the 71 patients who received PCI, the majority
of patients (52 of 71 [73.2%]) received 25 Gy in 2.5-Gy
fractions daily, 12 patients received 30 Gy in 2-Gy
fractions daily, 6 patients received 24 Gy in 1.5-Gy
fractions twice daily, and 1 patient received 36 Gy in
2-Gy fractions daily. All PCI was performed a total of 5
days per week. The treatment was administered with a
linear accelerator of 6 MV (n = 53 patients) or 4 MV (n
= 18 patients). The median follow-up time after PCl
was 16.3 months (range, 1.4-113.6 months).

Statistical Analysis

The first failure event due to brain metastasis (FBM)
was defined as brain metastasis as a first event after
PCI, and the overall incidence of brain metastasis
(OBM) was defined as the overall incidence of brain
metastasis found throughout the clinical course after
PCI Clinical and laboratory variables before PCI were
chosen by considering possible factors indicated by our
own experience. We determined the predictive factors
for FBM and OBM using both univariate (Pearson chi-
square test/Fisher exact test) and multivariate analysis.

Before PCI, 9 categorized variables for multivari-
ate analysis were selected, as follows: gender (male vs.
female), age (< 60 vs. = 60 years), response to sys-
temic treatment (CR vs. good PR), time between the
start of systemic treatment and the start of PCI (dura-
tion: < 4 months vs. = 4 months), hemoglobin level (<
10 g/dL vs. = 10 g/dL), lactate dehydrogenase level (=
229 UJL vs. > 229 U/L), C-reactive protein (= 0.1
mg/dL vs. > 0.1 mg/dL), neuron-specific enolase
(NSE) (= 10 ng/mL vs. > 10 ng/mL), and pro-gastrin—
releasing peptide (Pro GRP) (= 46 pg/mL vs. > 46
pg/mL).

Time to progressive disease (PD) was measured
from the first day of PCI until PD or the last day of
follow-up without PD, and OS time was measured
from the first day of PCI until death or the last day of
follow-up. Median time to PD and median OS were
estimated using the Kaplan-Meier method. Prognostic
factors were evaluated by multivariate analysis. All
statistical analyses were performed using SPSS version
12.0] (SPSS Inc., Chicago, IL).

RESULTS

Incidence of Brain Metastasis

FBM and OBM were observed in 16.9% (12 of 71; 95%
confidence interval [95% ClJ, 8.2-17.3%) and 26.8% (19
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TABLE 1
Univariate Analyses of Pretreatment Variables for FBM and O0BM
No. of No. of No. of
Variables patients ~ FBM Pvalue O0BM Pvalue
Gender 0.27 0.99
Male 54 11 15
Female 17 1 4
Age (yrs) 071
= 60 38 7 11 0.66
< 60 33 5 8
Energy (MV) 0.99 0.36
4 18 3 3
6 53 9 16
Total dose (Gy) 0.99 0.08
=25 58 10 13
>25 13
Hyperfraction 0.27 033
Twice daily 6 2 3
Once daily 65 0 - 16
Response 0.63 0.70
Good PR 31 6 9
CR 40 6 10
Duration (mos)? 0.61 0.86
=4 25 5
<4 46 7 12
Hemoglobin level (g/dL) 0.75 0.79
<10 43 8 12
=10 28 4
LDH level (U/L) 0.99 0.99
> 229
=229 65 11 18
CRP level 0.75 0.50
> 0.1 mg/mL 42 8 10
= 0.1 mg/dL 29 4
NSE level (ng/mL) 0.63 0.99
>10
=10 59 10 16
Pro GRP level (pg/ml) 0.007 0.029
> 46 12 5 5
=48 37 2 4

FBM: first failure event due to brain metastasis, OBM: overall incidence of brain metastasis, MV:

megavolt; Gy: grays; PR: partial remission, CR: complete remission; LDH: lactate dehydrogenase, CRP:
C-reactive protein; NSE: neuron- specific enolase; Pro GRP: pro-gastrin-releasing peptide.

2 Duration indicates the time between the initiation of systemic induction treatment and the initiation
of prophylactic cranial irradiation.

of 71; 95% CI, 16.5-27.3%) of patients, respectively.
Nine patients with FBM had multiple brain metastases
and the others had solitary lesions. Among these pa-
tients, six weére reirradiated with WBRT or stereotactic
multiarc radiotherapy, five were treated with systemic
chemotherapy, and one received best supportive care.
The median times to FBM and OBM were 9.4 months
(range, 1.1-23.5 months) and 12.0 months (range, 1.1-
92.9 months), respectively. In univariate analysis, an
elevated Pro GRP level was found to be significantly
related to FBM and OBM (Table 1) (P = 0.007 and P
= 0.029, respectively). Using a complete dataset from
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TABLE 2
First Progressive Disease Sites after PCI
Site No. of patients % of all patients
Local failure {inside the thorax) 20 28.2
Distant metastasis® 26 36.6
Abdominal organ 7 9.9
Bone 9 127
Spinal cord 1 14
Brain 12 16.9
Total 46 64.8

PCI: prophylactic cranial irradiation.
2 Three patients had more than one progressive disease site in distant metastasis.

0.8

0.6

0.4

Cumulative proportion

0.2

0.0

0 6 12 18 24

Months

FIGURE 1. Kaplan-Meier analysis of time to disease progression (dotted line)
and overall survival (solid line).

49 patients, a multivariate logistic regression model
disclosed that an elevated Pro GRP level was a signif-
icant predictive factor for both FBM (hazard ratio
[HR}, 12.5; 95% CI, 2.00-77.9 [P = 0.007]) and OBM
(HR, 5.89; 95% CI, 1.25-27.7 [P = 0.025]).

Time to Progressive Disease and Survival

In the current series, the majority of patierits (46 of 71
[64.8%]); 95% CI, 53.7-65.4%) experienced PD in their
clinical courses. The first sites of PD are listed in Table
2. The median time to PD and the median survival
time were 8.4 months ( 95% CI, 3.9-12.8 months) (Fig.
1)and 21.6 months (95% CI, 14.1-29.2 months) (Fig. 1),
respectively. A multivariate Cox regression model in-
dicated that elevated Pro GRP level before PCI was a
prognostic factor (HR, 2.97; 95% CI, 1.31-6.75 [P
= 0.009]).

DISCUSSION
It is suggested that PCI eradicates subclinical brain
metastasis that is protected from cytotoxic drugs by

the blood-brain barrier as a pharmacologic sanctu-
ary.’” A recently reported metaanalysis of seven pro-
spectively randomized trials demonstrated both an OS
and disease-free survival advantage for patients with
limited disease SCLC who received PCI compared with
patients who did not receive PCL!® However, the
metaanalysis included various trials and often insuffi-
cient systemic chemotherapy regimens, different PCI
techniques, and a mixed population of patients with
limited and extensive disease.'?™'® Therefore, Kotalik
et al.'® found there was insufficient evidence to make
a definitive recommendation in terms of the total
dose, fractionation, indication, and timing of PCI ac-
cording to this metaanalysis.

In the current study, 16.9% of patients had brain
metastasis as a first site of failure, which is consistent
with previous reports of 4-24%.%'*'* The salvage
treatment for brain metastasis after PCI would be re-
stricted by the number of brain metastases, patient
condition, and previous irradiation. To our knowl-
edge, no report has described the predictive or prog-
nostic factors for outcomes after PCI. Therefore, our
results could provide useful information concerning
the indication of PCI and close follow-up in patients
with limited disease SCLC with CR or good PR who
received intensive multidisciplinary treatment.

We found that elevated Pro GRP level before PCI
was a significant predictive factor for FBM and for
OBM (P = 0.007 and P = 0.025, respectively). The
other pretreatment variables such as clinical and lab-
oratory parameters had no influence on FBM or OBM.
Among tumor markers, NSE is known to have a high
false-positive rate due to hemolysis, whereas Pro GRP
is a stable and reliable tumor marker for SCLC.'® In
addition Pro GRP is found to have higher specificity
than NSE, and its serum level was frequently elevated
at an earlier stage compared with that of the NSE level
in patients with SCLC at the time of diagnosis.?®*! It is
reported that Pro GRP reflects tumor volume and the
effect of treatment more sensitively than does NSE,
and that it is useful in detecting PD because Pro GRP
levels increase before disease recurrence becomes ev-
ident.’®*"?2 From the results of the current study, the
elevation of Pro GRP before PCI might reflect the
existence of residual viable tumor cells after a series of
induction treatments, even if CR or good PR is indi-
cated by imaging. A PCI would be recommended for
patients with limited and extensive disease SCLC with
CR.'® However, PCI might not be sufficiently benefi-
cial for decreasing the incidence of brain metastasis in
patients with an elevated Pro GRP level. Therefore, by
the completion of whole therapy, we should com-
pletely .eliminate residual subclinical intracranial
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and/or extracranial disease that causes the brain re-
currence. '

Several evidence-based guidelines for limited
disease SCLC described uncertainty in terms of the
optimal regimen, schedule of drug administration, du-
ration of chemotherapy, and maintenance chemo-
therapy.?>?* Although there is a guideline that recom-
mends a maximum of six cycles of chemotherapy,*
the trend in clinical trials and practice, including the
current study, has been to use only four cycles of
cisplatin-based chemotherapy. In patients with CR

'with elevated Pro GRP after four cycles of chemother-
apy, two additional cycles of chemotherapy might be
possible to eliminate tumor cells, to normalize Pro
GRP levels, and to reduce the risk of brain recurrence.

A previous study suggested that there may be a
dose-response relation for PCl, and that higher doses
were more effective in reducing the risk of brain me-
tastasis.'® If currently ongoing trials that compare 25
Gy in 10 fractions with 36 Gy in 18 fractions'® indicate
the superiority of high-dose PCI, this will be another
option to optimize the PCI procedure for controlling
the subclinical disease at pharmacologic sanctuary.

The previous WHO criteria for evaluation of tumor
response’! did not consider the value of turor mark-
ers. However, the Response Evaluation Criteria in
Solid Tumors (RECIST) include tumor markers for as-
sessment of CR.?® Serum laboratory methods more
accurately evaluate the evidence of viable tumor cells,
and have a complementary role to the imaging studies
when macroscopic tumor disappears or residual scar
remains. In SCLC, tumor markers are well correlated
to the response and tumor volume,'®**"?? as was ob-
served with Pro GRP in the current study. Therefore,
CR according to the RECIST guidelines might be more
appropriate in the evaluation of patients with SCLC for
PCIL

Several authors reported many prognostic factors
of clinical and laboratory parameters for patients with
SCLC.?® Almost all the analyses in the previous reports
showed pretreatment factors before the initiation of
systemic therapies. We analyzed pretreatment param-
eters for patients with CR or good PR receiving PCIL In
our study, most of the laboratory parameters fell
within normal limits before PCI, except for Pro GRP as
a prognostic factor.

Local failure occurred in approximately one-half
of the patients with disease recurrence, in addition to
distant failure. The Southwest Oncology Group re-
ported the pattern of failure in 114 patients with lim-
ited disease SCLC treated with cisplatin plus etoposide
and concomitant thoracic radiotherapy followed by
PCI. Local failure and distant metastasis occurred in
49% and 35% of patients, respectively.?” These results
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also suggested that the main cause for disease recur-
rence was local or distant failure. Therefore, it is cru-
cial to develop new drugs or regimens for improving
local and distant control, which achieve a high rate of
CR without elevation of tumor markers such as Pro
GRP before PCI.

The results of the current study demonstrate that
elevation of Pro GRP before PCI is a significant pre-
dictive factor for the first failure event due to brain
metastasis. With regard to the indication of PCI, the
assessment of clinical response according to RECIST
might be evaluated more accurately using Pro GRP
together with conventional imaging studies.
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2 hiEEDEF

Ao AT —EB - EFAT A3k

(& C&IC

B, NRETHEROBRLEZOVR 2 7729 —2RBETELBIC,
ZDEFDOPTEDREZDEEVEIEL T E3rEHN, BAEALTRE
FWRBEMTHB EELS. MEEOZW - BEETIBRICEBVTS, NRE
T BEENZOEHOFTEOREREL, YOL) RBRELE B L)
Ziik, EhOTEELERTHY, Z0OERE L LIEBOBENTONT
WBEVSTHEETIR AR, Thbb, HHEELBHT50IE, &E
WHREHRD S, ZNUCRLEGT IERORVLOZERL T LI EE
B EoTwabiIThHs, ZLTZ2DRDICE, ZORBDOEEDERI
BHThHD, BECH-oTE, BEEOHABBRBICODWTOERVERATH 3.
MEEOREFERRICOVTEREAE? S VAVAERHENLEINT WA, B
FEETDEIA, W O2PDEGHEREMNCIIHABLZERIHBHAL T1E Y
DIFHRVEERB. '

2.1 HESOREER

2.1.1  BETFREZHSERLESR

2.1.1.1 R HIELE (neurofibromatosis)

neurofibromatosis typel (NF1) i, #§@AEEEEEL T 2HKRET, 3,000
~4000 AC L ADFEERL INTE Y, RMEOMBMRMERE, MLRAREH,
café-au-lait spot, RHEBELR L2HHETSE. JKHL, BOTAK LA
DFstk L Eb B neurofibromatosits type 2 (NF2) i, MRIBEHREHEE, 8
s, wRBERCERET 3. MEOEEEGETE 17q11, BE & 22q11-
22q13 bk s L ENTVED,

Epidemiology of brain tumor
Soichiro Shibui, Kazuhiro Nomura
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2.1.1.2  Li-Fraumeni fE{&g

2, BAE gIiR BEEwRBELCoSEEE:REL, BEEERT
ERREMA 17pl3 BI2®H 3 TP53 £ I NnTw 3, TP33 3% OEMIESR & OH
BOEREINTEY, Bl 2EMEECREDRRD 1 2L ENTW3,

2.1.1.3  #EEIERE(LEE (tuberous sclerosis, TS)

FEETPERE(LIE i, BAEIBE, subependymal giant cell astrocytoma, #1885
BBEE 3 EHE L, EREEFIIRER 16pI3 B LU 34 1CH 2 T L%
BHL T\ 3,

2.1.1.4  von Hippel-Lindau #&

von Hippel-Lindau /& 13 B EAEEEER2 L, M - N - SHCHEE
BECIMEEEZREL, B B IBREEER R T 24, SHESE
BoBailiaEr 2 a0 5, BEEEETII3p2S5 LE3NTH3,

2.1.2 TVF—=RICBIZECTFEE

EMAEOREICEVWTOLERTFHLEEMERINTWS, £, #IEKM
fads & BHRIEREICEL T 25 © TPS3 8 X ' PDGF 2 L OEBRBLRETH
L3N, oI 19BFRMBLEHE, RBEFGTFOERI LV EMAEEME
BicaD, 10 BREFRREORELRET, BHFE (glioblastoma) ~ZEfkL
Tl bDEEZoNTVS, Z0Lk5 ICEMBEIERERML CBFE
27 > Ty { —&d secondary glioblastoma & FFIZIL 523, T L, Z
D& REMERELVEBFIE (primary glioblastoma) dFEL, bl
EGFR, MDM2, PTEN, pl16 % &£ HIOBEFEEZM ) L3 ntTtn3 (K
1) [1]. EMiEEIE T, TPS3 DREIX 30 ~40%CRD 5N B DAT,
TP53 DA T EMEEOREIC DWW TOFHERATETH Y, thoERDE
EbEIZoND, ,

TVF—2zEd, MEEORBEREFMOBREIH T, BEWERD

- BETERVY, CLAEREORERTFORESARZVLLEV)IBRLH S
[2,3].
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2 REZOEE

SIEHEMEE F-1E AEME

P53%LEE (>65%) EGFR

1418 (~40%)
PDGF-APDGFR-a
k ' 5 18 (~60%
B 5638 (~60%) BEIFETR (~60%)

' MDM2
ZAiaE 140 (<10%)

BRI FIH (~50%
LOH 19q(~50%) RIS (~80%)
b ~OB0
RBZ R (~25%) P16 % (30~40%)
i@ﬁ?lﬁ'l‘iz'ﬁﬁﬂﬂﬁ LOH 10p & 10q
LOH 10q I 2 (309
PTENZER(G% . PTENZR (~30%)
DCCHIRiH % (~50%) RBZEE
' PDGFR- o H511E (<10%) ]
ZRIEBEFE | —RIEBEFIE
(Kleihues 2000)
1 ZBREEET c kB 7Y A—eDEM (Kleihues 2000 & h HZE) [1]

2.1.3 REREETF

RERT L LT RBEORE OWFERELBEEDSTHIN TV 3 b Didk

WEEZ D, BEOWE BELToOSEERAE, EEH, suve )V

)=, BmH, ARTL, EERYE - EOBMb, ZTL %R%E’J&
Faﬁx_lﬁo)nﬂll_bit;m [4-6]. SHICHL, BEHRBAEHEFZOREL EHD
TR AR, DT, BE 7 R M/E B I 3 L CERRE O B IR IR A
DBRENTREY, BEEHZVIERTRERC /YA —<, WRE 1‘43&%%@72

PMEFELTWA I EBHmEINTS [T, 8] F 7=, /ANEEAO | MR oo
LT ~DEEDS, BOS) A —eHEOFRITE 2TV S k%i%ﬂ’(ua%
[9,10]. —7, RERDMIEL! E{ETZ)?{ﬁk “’EP%’EE{LFZ’)W DLW
S, BRAE L MEBOBFEIEE SNTw3, JHICBERELT, EF
BT DE | WIEEEED SR T 5 B MIEE R LI DR d 5 BlRED
FEINTEY, BRICBLTHBERESERBINTVR S, ZNIZDWBTH
Wl R EEER I TE ST, HRACETENRRBREHL T oH
£hH5 (11 LhLus, SBRETE F PSR EE o fi PR AR S £ P R e
PEEINT B EAICH Y, FraRESLEIC ks WHRELH L.
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JUX—-7 RAEEAE

2.2

2.3

- 10

BEEEDES L

BERIcBT 2 MEBEOREFEEICOVT, EMREFERESNTES T,
KREDHEEME % RAT 3 2 Lh% >, Central Brain Tumor Registry of the
United States (CBTRUS 2004) = khid, REICE T 2 BERERIES O R4
iz A0 10 AN EM 141 A (REIEE 6.8 A, BEEE 73 A) TH
D, BRATIE, BEIBIA TE14IALENTED, ETLERLS L
[12]. KEITIE, T DI Surveillance Epidemiology and End Results (SEER),
National Cancer Data Base (NCDB), The North American Association of
Cancer Registries 74 & DFERE 23D 5, EXFIOKEEE Z LREERIZH D,
ZOEBED 1 2L LT, 1970 ERD CT 2% ¥ % 1980 £D MRI Z DIk
RENREDOERPEZ 6 3 [13]. EEBFCHENEROZEL wOIxEREY
YRETHD, LREMBEEIERSNWLE, SRIENEE L OEHNEEI
BToTw5, Zofl, BRE, HEEE TREREZSOEMIEHINT
W3, i, MRBLURBHEOMEESHEML TWE08, EEOERE L
Tﬁﬂﬁ"@.‘&‘_ﬂﬁ%ﬁ@ 1 >TH 3 [14].

RuRES £E#E (Brain Tumor Registry of Japan)

2.3.1  iERRISERE

E 53 3 MIESHEc o VLTI, 1974 412 7 S v RS A g st
BEAI X VERENT VS, 1977 EDE | HOFEREBELE, BEET
IC I BOWEEBRITINTEY, BHD b DIF 2003 4£ 9 A< Nuerologia

- medico-chirurgica ® supplement & U T THIfTEI NG, ZZiTid, £

E 300 &b DRGrREBIES & D 1969 SELISE, FERIBE X # 4,000 ~ 5,000
TEGI, &FF08,647 INERINTED, RAEME, £HERL LEBENI
ENT0 B [15]. 1984 ~ 1996 E£DEH 51,818 Blic> T, BHHEEDE >
bDFTVA—<D273% T, HEE262%, TEEIRE 152%, HE8E
104% B ZNICHEOT VS (1), i, EESLEERLETS L, »
DTSV A —<DRmSED o8, 1992 LTI, WEBOEENED
B oT0D, EMBICRS &, 15 BRBONETIES Y 4 —<di 57.5%
EREBIER D, Bt CHMIEE 154%, EEWEE.0%, BEE2.0%
ERHOTED, RALEDRYVEENELR>TWS, £, T0BU LS
ECROEEDE D O MEIE423% 7T, HVTS YA —<269%, T&
fRIRIE 10.1%, HIEHEE 7.1% CTH D, THICEEY VRSB 6. 7%\ T 5,
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2 REBDET

%1 MEESEREHC &3 SENIEESOHE (1991~ 1996 EBEEH) [15]

()
| Al - <15 15 ~ 69 70 =
F)FA—= 27.3% 57.7% 24.3% 26.9%
BiEIE 26.2 2.0 26.2 42.3
TEARIE . 15.2 1.9 172 10.1
RiEE 10.4 1T 11.8 7.1
o 25 R 3.5 9.0 3.3 1.6
kY v 8B 2.9 0.4 2.6 6.7
iR 17 0.4 2.0 1.0
JER T - B 16 1.6 v 1.7 0.5
FEAIEE 2.8 154 20 0.0
C Zoft 8.4 10.5 8.9 38
&gt ‘ 100.0 100.0 ©100.0 100.0

(n=51,818) (n=4,070) (n=41,653) (n=6,095)

s i L CBTRUS T, 7V A—<23453% & EbOTHENRS, In
\CBEIERE 20.2%, MHEENE 7.9%, TEAHIESI%MSHE TS,

2 A —TDRTOEER, BEE (glioblastoma) 2SR %C 324% %5
B, FTEMIE (astrocytoma) 27.0%, BHRIEEMIEE17.2%, Z2
HEIESS5% Lo TWwah, INHLERICE>TZOHEERIRECERD,
15 Bk i 0 /N T it BIIIAIES 20.2% % & 5 DX LIBHFEIX 5.4% 10§
g Cnic L 70 U EOBEERE T, 599%NBEFETHD. MlBH
DHPEELTHEREND /A —<DTFRIZELDOTERLI LBFRING
(£&2).

2.3.2 Eaw

1084 1 B 96 EE THOF—F 05, REMNLFERENERDFERIHE
Fr (®2AD). BEEZORREE—7 LT, BRECSVERETHY,
Bt 1.4:1 L BECS G (”24), Zhick U EMEE TR B2 115
1 LIRS E D, 30 mAEELS 40mRICE <, 10 mEIBICD S 12
DE—rhih % (K2B). BUMREEMEER, ZO0ZFD FENEETH D,
Bkt 1271 & BREMT, ERIHETH S0mR25 60 A e
pET D (20). 2hbofss b EMEEy S BRI EMIEEET,
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TJUF—7 FREES

[t

£2 MIEHEERENC L3 &MY A —< OIEE (1991 ~ 1996 FEBEEP) [15]

Ef (%)
245 <15 15~ 69 70 =
JBE 32.4% 5.4% 35.0% 59.9%
EifnianE 27.0 29.2 28.4 14.1
SBFER M 2 AT s 17.2 8.7 18.9 20.4
ZoettEE 5.5 12.7 4.3 1.2
BRI Z SRR E 0.6 0.1 0.8 0.5
ExiE 2.9 6.9 2.3 0.2
SBRZARE L2k I8 0.9 2.7 0.6 0.2
IR#& S PLIENE 1.2 2.9 0.9 0.3
e 4.0 183 0.9 0.1
zZofho 7Y 4 —= 8.3 13.1 7.9 3.1
A&t 100.0 1000 100.0 100.0
(n=14,418) (n=2,650) (n=10,132) (n=1,636)
BB~ L B L T T E mﬁmé ZRERBERX, 0mREL—2 L
LT, ZNEDEETREHRHICE L, ZRUBRTEIRS VO, STl
Hidigizl 1 EkoTws (K2D). BRE HHEEZNLCSVLESTH
L0, LRETRPEDMEICDL ) 1 DO —2%2ET 2 (K2E,F). BEEET1: -
28 LXEICHVIRETH 5. IFRERITSORADS T0RRECELOHT
% (R2G). HREWEED 1:1.3 LLEICETE L, S0 5 60 Bic e —
o353 (M2H), TEERIER, ZO@EICLDFREBDMELR, 3,
EETIETIEEIC > TVn B2, HVEVIEEETEERBIEIZ 50 SRS 60
BRUS L 2DE—=7ZRTOATH Y, 20 %855 0®mRUchiFTcor—2
i, RERERE L7050 F Vv ESETERRIETHS 2 Litbhrs (F
2I-K). BRBRIZ, BIEHEEOHEML T 3E L) Y ABOEBSH2TT (Y
2L). IHBEEEOBEEICS L, BLlii13:10h 5,
2.3.3 Eﬁ%u%@%&ﬁ?ﬂ%
MIEZ B TRMBDOEE AN TV 2 INMABEREGE ST LA
WV, BERZEECTHHEECHIE, MERIBEH T I EOBTIRE L,
HICkoTHRETZ2ZLHS 0, 2RI L, BEEOEAI, »7hhBiic
FRINIELTHOFREPEIBELVES 25, MEETIZ, HB2Wi R

12
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2 hiEBOES

B male

A BEiE B. 2ffEiE O female
UG (rroeemmeeeeeosenmemseemesenessonneoenenes 250
400
350 200
300
250 150
200 100
150
100 50

50
0

180 45

160 40

140 35

120

100 %
80 25
60 20
40 15
20 10

0 :

0 10 20 30 40 50 60 70 80 90

‘| Mmlmn{nn P SO IR TR JRE P P | T |

0 10 20 30 40 50 60 70 80 90

age
5 IMBEEAEREEIC & 5 SMMIESOERIE (1984 ~ 1996 ERERL) [15]
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JUx—7 HmEREAE

B male
G. #EEE ' H. iR isE O female
1600 ' 500
1400 450
1200 400
oo 350
1 300
800 250
600 200
400 150
200 100
50
0 0
0 10 20 30 40 50 &0 70 8 90
140 250
120
, 200
100
80 150
60 100
40
) 50
20 ’
0 0
0 10 20 30 40 50 60 70 80 90
K. TOSOFVEETERRIE
400 pa---eesees B LT E R PP 180
850 b 160
300 L-o... e | e 140
250 ........... Bl ¥ R T T T T T T T U 120
100
200
80
150
60
100 0
50 20
0 0
0 10 20 30 40 50 60 70. 80 90 0 10 20 30 40 5 60 70 8 90
age
2 (o)
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2 REBOEF

®3 H&ﬂ@‘%é%ﬁk kB SHEINES D 5 ERBEFE (1991 ~ 1996 FEBSHEH) [15]

I 1 4 24 3% 45 5%
EilaiE 1,573 89.6% 79.7% 73.8% 70.9% 66.5%
BT BTN 1,066 67.6 43.0 322 26.4 23.4
EIE 2,125 55.2 19.6 114 8.8 7.0
= geaIBE 152 95.3 918 871 83.8 82.0
BRI = s 43 87.5 84.7 75.0 71.7 68.2
B 6,367 97.9 96.6 95.7 94.8 93.7
eV A—=

5,757 73.3 . 519 44.4 40.9 38.1

EIXNTEETTHROMEE 7b>_J§Ett». 75’%7‘13 %3 KEBKER O RBEER
B RT. BMEED 5 EEENBI%THEORKHL, JVA—v&FETHE
38.1%THH, DI, EMIEETIE 66.5%, BFKLEMAZER 23.4%,
BEEEIZ 7.0% TH 5.

BHEIE 7 £ BIEIEE T, HEAR I FTCEE T I L TiREE S
LS TEL, ZhIHNL, 7Y d—wDFRICEHELEZBERT L LT, FM,
BeiHg, 4EE, AT performance status 7% E2SEET 51T % [16-19]. X
Bl AZTFY L RICED, BUHSRIAHEIC nitrosourea R DLFREA]E A "
FT2IET, FROUBBALND c‘: HIFESE X vz [20]. MMIERE£ERE
o kAR ABREANA NS, EFRENOBEEEIB LT, TV
2y 2 LLE UCTIRERAREDEZ T, Level IVBELEZ 525 BT
FlaExEE LE-RETH LD, HRHEEEEREEX 5 [21)

2.3.3.1 %im

FULA—DEERITSORTEES & AMIcETT2EAZL 2TV
s EE Tl 60%RE DT EFREL, 70 RARTIE 40%, 80 RATIx 30%LL
TIETT 3, 2428 () BRETE, S5SHRMHLZAUEOM CEEE

C mabn, BIFE6SEARME TNE, 75 BRI L ZNUL, 85 MR & %

ﬂ%t@zhfﬂbuﬁﬁﬁﬁl% n, BHECTHI0REDILICEREEZ S
TEBEROET AN (M3), Jhid, EffEE ERREEMRE
BHEOTACICRET 2 EATH Y, BHED ) 4 — <3 EERHN B
BLFBRIRTHDEEAS.

15
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JUF—v REEAE

16

100 [’
0T ) — EmE |
60 r — RYF—T
%
. 40 —— BRAEE2MAAE
—e— [BFE
20 -W
0 1 L i 1 1 1 v I 1 L 1 ]

-0 5 10 20 30 40 50 60 70 80 90

age

3 RER, FHAS FEEFR

2.3.3.2 fiiai performance status

RiiiEs "8 & O performance status % 39 L LT, Karnofsky scale &
Eastern Cooperative Oncology Group (ECOG) MER I LT\ 225, WMEE
ZEMETCIHEREEEL SER, BEEROA, BER, EEANELE =
HEE, BIE PRPREED 7EREICHTTEEE L TC\»E, RIREEL
FOBEHAIE TN IBUTOEFATH 570, MAIcIns 2B~ S8
EeoLFiteny. EMEETIE, BEREBEEROMICEZENAS
Nt o7 td, BPRERMIES L CBFE TRz 0BRIRAE, ELEE
TORMFEROEEEZRL T, 7, BEMIES X OB EE S
Tid, HEER L EEROBMICERENSH SN, BERSHRL B0 FH
DEIZRLTNDS,

2.3.3.3 FiliEHE
BIEER T b FMANCEM X UDBETRETH 2, Lo Lidss, (s

LR BEREFMICB T AHRSELOTREVAD, WBIIRRE D -

THHET 5 2 ERTTRETH 3. BHEER E T, CT® MRI i TEEA©
R 3 EE, S B em S E TEEDORENA SN, EIOMOKIEY B
FLEEEMET2 2 LEETH S, BIETIR, EEE=5 ) v /D F 4 —
YavoREILL), BRECLIORRKBICEELZHE T2 L0 TE3 L5
SR> TED, EEPEEOEEL S OERICBE L - EE I 134 e s
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BRAER
BER
BEEARELE

BHEE

4 BEMERCLE VA - DEFR

M2 2 ETERL, S5 A—<OfMBEN0LFlRERT. B
HIECIE 50% M & AR E ORBIICEREA LD, TSBIHIC XD S0%MT
ORI L EEENH S, X5 IHHESEDRICON, ZTRENEEEELLT
EEED FENALNG, BOEEEOECEBFETY, FHNTFRICRIET
EEpL I LAbh 5, SBEREEMRES L CEMRETE, T5%ET
DIEHETIEZNUT EEEENRL, BSUORHMEICE ) TSRUTOMH LR
FEEE LD LY B, SV A—RITEE, ROEERRETH LD, AR
HRRBOMmEEES 2 EBFROWBICOANEODEFTRS.
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JUF—-7 fREREER

SRiaE ' B R 2 i E
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) ¥
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years years
BIE
100
80 EffaL
ERET LS
80 S0%
%
40 75 %
95 %
20 100% Jitt
0
o 1 2 3 4 5
years
5 FiMBEICLZ M) A—<vndkEER
BbHylc

WIEEOFEMTRE LRI T nicid, BERF—IEEDD LT,
ROILETFTVALANDEV T VT AMUBRRBRETo T BERH 2, =
NICR L, BEEOHRENE, BEOBRGIDF— ¥ OFTH S, ZOEEORKE
ZHD, BRBBREEEZROUHZI LI bDTH S, H2BEELEIIEE
DFEEIZHFER DLV I)ERLEHET 21043, KIERAESNEL 2528,
ZIDhoRBONTBRIEIFHEENELZ2HDTHY, ELOTEELEHRE
BrlcBEEL TN EEZ SN S,
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{tmEOBIER & T DMK 297

(L2 EHEDENER & EDRIR

BEEHIH

l Rk GFepEg)

8 Etkan - —REEF (G-CSF)

IR ES I BT, GREBIE, MFE,
FEMERLIEE, B v HER SO L TR
I BLREENTONS. BEOEEIH-TH,
13 E AT RTOMBEIC X o TERBIFIED
bND. ZHTHEFFREFGFT~SHHLE
Wbl EBBIZEA T AR H o T, TR
I EDLOTEETH L. PRI 0= —HEET
(granulocyte colony—stimulating factor ; G-CSF) i
ISR B & OB BRkoR v M BT AR AR 00 BT -
MR REL, TOEFEEIRL, E0ITRMM
~BE R ETEAE Do TWwa Y, G-CSFOEA
Wk oT, FHEKEEMEELIENTELL)
W22 0, R ERBAC R ) REHEDIREESR L,
F - HEEOHMECRSHBOERD TR 2o
mLEZLNTVA,

G-CSEFOEBIEBB RO ONTWVD, i
FRRE 7 LTI ER S 1,000/mm® RitE T 38 CRLE
DOREBHAD b N7 HE GEEMEIFPERIRE) ,
F 72 3 F P BRI 500/mm? SR % o T A KIS
MEENTWAS, 7720, BHREED 5\ id25E
FIER EOMNBETE, FBEERSEENLOME
AXTETHE. WThoHEd, FHRED
5,000/mm* & B2 ST 5. T, HFHERE
| 500/mm R B o 2HE, BB VIFRERE
1,000/mm® Rl CREDV A LNLHEE, KEOD
{LEEFEE D b 13T BREAT 1,000/mm’ R 2 o

- FEETRBS L THERTES.

ZCTEELRTREVWT WO, kR
JARABECHMEE L L O/NRETH > Th, B
L G-CSFRABICEE LTrwITEnE )
L ThHE. KEHICH o THEEOEERZ R

A viEBMEOEE, BOBMEERED
OREETHLDEN, G-CSFILIoTID
MRk EIE R 2K BT B (cell cycle) IZFFE SN,
FSCHBETHBEATLE) L, EHLOTH
B BRI X7 MO TN S,
G-CSFOEAEH L T CHBERSEE DRI
FHZ L L/ESN TS,
G-CSFOREIER B, F&, JEE, Fse
RE 2 Th B, HEEIL R (FEFIEN T
&).

& G-CSFOELSICETDHA Ko1Y

G-CSFOEAIZ X o THEEORKEELHEE
L, #5EmLERT LI LTI Eo/EE
26NTwa. LaLl, iELTENEIFIE
DEEIEUIDWTWAEREI ML) HESD
5. ThiEEs oBECOWTKRES 2T
bR WHETH B, T72, BROBVIFRIRE
DEEICD G-CSFREATIERIDLDHE)
», HILVERBEEH -2 LTH,  G-CSF&R
EXpiE% B EBREE, HAEOEHELZR
BE Lo EEARLILHEOPE I B ED
MELHZ. ThHoOMBERIIOVWTR, G-
CSEDERBEICET AN A FI4 VBBEREINT
WBDOTHELRHEHRT 5.

QMO THEEEZ RS TIRE BV UL, €
DALEFRE & B RHREFPRBRIERBREE D
0% ETHABEIOA, {LFEREZEEDPL
DOF M G-CSFIR SV ELENE P, ZOR
ED, BAEKBWT, RHREEe/HRER S
FLTIHMEFRERA» S 0OHEFBRD LT
HZEORWTHS.

@F BN P BN IE D BHIEAT40 %ARTED
{b3EETh, BREED) A7 PBVRREICH S
BAIIXG-CSFOTFHME S HES NS, T
bbb, BERCKELERE, RELHEREB
7 B & o TR B RIS § TP ERATR
SLTWBEE, AERMETLTWAD, B
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298 BEMHAEHHED T &R

BlZdoTwich, BHBOBRERE S o THL

DT 2HETHEY,

OBl DAL T RERD A0BIE L F B
FRERAED BRI L 5HE, REIOILFERED
Bz, FHIRICG-CSF2HES LTI nhE) »
EWIHRIEN DB, HA FFA4 T, bLEL
BEOFEEEERIILIEFPULETHE LN
SV B, DLATBEOREXHET
RETHHEEBLTWEY, #Hiz, HEENE
RSB TAIEES DD EEZ ONEEEE, G-
CSF2EHLT T bRV,

@O T, RITEFEHRGIZHALTTHH, ¥
¥, WHEAES L CE LV RRERD R VIS
I2b G-CSFRHEETHAUERSH LN EI DL v
HMEND L. bHEIBTAHBEHEETIE, &
At T S IFFEREL 500/mm? R 2 dk S
LTENWZ 2 RoTRAEY, #4F94 10k
i, BEL TV WIFRIRRAMEICBWTY G-
CSFERS§HETHBHLVIHFHRITIR, &
W) &I TnAE>,

®TIE, BEEFPIRBAEIE - B A
EATHAH . ZhiCBELTH, 10HEUE
DFEE, MAPRE, BlIRER, RNE, SRS
e, BEEZEDPZVED, G-CSFOERS D
DEEWEINTHwE, DF D, G-CSFiI
12, BHIICERERBRLSOME T ERET ARED
5% BEEZDLOIHTHEEDREZED T
VB EVIFHEREIFOON LV EWS ZETH
5. —F, VA7 %EbDBREOQRBIEITFPIHA
i, 72& 21 100/mm? LT OFFERE:, BiROIR
BOrBEWEE, Mk, EOE, ZEFA42@m
iE) R EEENRD N EHHEEIL, G-CSFaiks
LTHBhRWVEREBENT LY,

T4 ET4 v OEOERICIE, G-CSFIZE
TERD DR WERITIIH 5%, BRBOESIT 2
LICEHET 2 2 L 3RENZBAIS DEDOh
BNEB)BEDPEINTHE LI THA.

llﬂ&ﬁ

AN 3 L O /MRS I TR ST 5
— %2, HM/REA%20,000/mm’ % 40 - 7235 &12
I0BEMRBERS SNA. /MR O M E /N
R,

BRI/ < BRLEE x 3/2) X 10°
(/mm?) (mL)
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TROLENDB, 22Tt r2HERAE, BS
SNAM/ARD 13 MEE L SICHBENRTLZ
3 W6 ThH D, EEIIE DN M/MURE I,
20mL T0.2 X 10'"MELL L OM/MMEAE F Tn
B, BREZIIAED VI3 TEHEINAS.
7ok 2 AE, fRE60kg D BE M/ MTRIILE 7T -
T /MRS % 50,000 (/mm?) 3N & & 572121

60000 3
X — X 10*+ x 10"
3 S X 10 (0.2 x 10")

50000 X
= 17 (BL4r)
DI MEEERSLECH 2 LHESND. 5
Vi, T OEEIC 10 B0 MAMREERE % Hil
T2, MRS

1
0.2 X 10" X 10 % X b
0 0 60000 3 10°

- | RSN LTS SR (P

— AT, NEZ OV Y (Hb) EA T g/dL T E
5 72 A I AR IMERIRE W (FRILERM - A-P®) % &)
ML, HbfES~ 10g/dL % BiZEL ¢4, FRIMEM-
AP°% 10mL/kg il 9% &, Hbid3g/dLEMT
LZONRHETH L. | BADOKRMEM: A-P® I3
140mLTHh B0 56, KEOkgDEEDOHY &
Jg/dL EF 5121,

600 (mL)/140 (mL) = % 4 (%4
DORMIRM- A-PORNEL 2 5. BN EEDE
BRI EM T,

Wi LEER (g

= HINF & Hb (g/dL) X TERIMIEE (dL)

- THAH. BROKEZ07IL/kg TEHE IR B

B, BIEC & FIERIC60kg DBE D Hb % 3 g/dL HEiN
SEAHDITIE

3x (0.7 x 60) = 126(g)
DEHOALETHY), FRMLHKM-A-P°OHbIX
20g/dL TdH 5 DT, |

126 + 20 + 1.4= 4.5 (BAT)
DOFRMERM- A PPHLELREFETHBY, W%
T4 2 IE LT BB TRV, LEEED B
BABRBEIC L > TEMA D 2680, LLKRE
M & BERERD S L) RBEICE, =Y A0
RLF VX BEEITONGB.



