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Radiation Therapy for Brain Metastases from Pulmonary Carcinoma
—Intensive Course versus High-Dose Course—

Masashi Chatani, Teruki Teshima, Toshihiko Inoue, Takehiro InoueD,
Koshi Harada and Shinichi Horit
Department of Radiation Therapy, The Center for Adult Diseases, Osaka
1) Department of Radiology, Osaka University Medical School

Research Code No. : 602
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Between September 1980 to December 1984, 85 consecutive patients with brain metastases from
pulmonary carcinoma entered on prospective randomized trial in order to investigate the efficacy of
different time-dose fractionation schemes (i.e., an intensive course: 30 Gy/10 fr./2 weeks versus a high-
dose course: 50 Gy/20 fr./4 weeks) and the prognostic factors on the palliation. Treatment results
showed no statistically significant difference of the improvement of neurologic function between two
regimens (an intensive course: 24% vs a high-dose course: 30%). Median survival time was 3 months in
each group. Survival curves of each group showed no statistically significant difference. The most
important factor for predicting poor prognosis in these series, which was shown by stepwise proportional
linear hazard (Cox) model, was lactate dehydrogenase (LDH). In normal LDH group, the most important
factor for predicting poor prognosis was multiplicity of brain metastases. While in high LDH group,
systemic chemothrapy after whole brain irradiation was the most important factor. We conclude that
short course may be advantageous because of better survival for normal LDH group and lesser load for
high LDH group.
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BHERFCI, 19804E 9 B X b iR 4 %
IEROHE L EGOERY AL LT, BBk
BER L OFHRE TR HET 5 o dicprospective
randomized trial % [fA L7z, trial 1X19844E12 A
T L, trial ORI O EETOERY N
HET 5,

SRIED & RS

19804F 9 B »>H19844F12 A ¥ Tzl NiEB ©
LR o PSR & 12 BA 9 % prospective ran-
domized trial %3 Z 72572, 8SIEHIM Z o trial
IR S hic,

R D RWHIEERIER B L XK CT Bic &
hEZigsle, BRFEIAMV ) =7 » 2 X B
(NELAC 1004B) # v, A% 2 Pl 4B
G, RERAH S LOMEEL 7 ey 7 LTS
2HMEASUERECE L, BEEEREFO
F 8 NEIC balanced randomized list™ICf¢ » T A
B . 30Gy/10[1/ 2 ;8 & B#E : 50Gy/20[El/ 4 @ D
2E T, BRPLFliC AT v 1 FHID S
i,

REIEB & H&

BREOMEEROBFEOFE, £FRF IV
SEEMA LAV ETFEREEFORN LS Z ko
o, BEHBXHEREE L LTER, K5, £
S IREE (general performance status®) X ¢
RTOGD W @EEMEEE 2 B2 R L
(Table 1). BEREVEE & L OREER, FERED
ZWH fou LIRIERIIA B o bREB i3 5 1aE
Bt H £ Co B, MEBO SR, MERER,
P BHEEE, BEBERERA LW LBHE» B
RHEAMGE ¥ cofiM, RRERROHME, MEBc
T HHEBEMOEFEEA~DHREDE s X ONiE
B4 5 IR 0 £ 5 is bR R I o T RE
L7z (Table 2), 4:AbZH9TEE & L CHLEEBIASE
B% (LDH), miFEH, MEES X VRRER
(BUN) o &#5 L7 (Table 3). WwFhoHR
Bizk\wTd A, BlBEOEFORRE IR b X
], LEHRRIFTH T,

FHAFIZoWTIE, Cox DEERMITOY A
W, REEBOEE 2 < B33 O RER1TH
BieoHad Lz, ZThBITHEBED Y b, EHH

(42)
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Table 1 Physical Variables

No. Patients

. Chi-square
Group A Group B

Variables

Age (years)

=60 19 14 0.730
60< 25 27 (df=1,NS)
Sex
male 34 32 0.007
female 10 (d.f.=1, NS.)
Performance status
0,1 7 5
2 11 9  0.505
3 20 20 (d.f.=3, N.S.)
4 6 7
N.F.C.
1 2 4
(@ 10 6 1.713
3 25 23 (df.=3, NS
()] 7 8

N.F.C.: Neurologic Function Classification

TR (7, £SRE WEEOBAER 58 N
BBOoSRME, MEBES, RMORHLE, FERE
OHEIE, BB T 2 BEMORRBE OLER
L OB IC %3 % IRtk 0 & F 1Y I b2 5
BE L —ERERRG, ¥, FofiogEEnE
HIEFEN & EYNEFCSTEENERE LT
F3I-EREACKR L, FERRTOZBRII
stepwise ZEx AV, FERT & LTDOELO KX
W DA BIER 5 %DOEME CREIR L7, LR
DEEHL, MRS T 5 RIS D ran-
domization ® B X b #&H L € Kaplan-Meier #?
RV, X OREFEWE B EBIE T logrank
test" & F\ o, SBBEII T RTOEFMNTET L
7219854E 8 AR ETL L, BB TEETH -
o,
% =

1) AEREH
HFEFRIRRERE B35 BRI ERE o B
REHE R o dFE E 12 A $10/42 (24%), B B11/
37 (30%) THotc, MEERDEIIZZ A 5%
iR bhl, MEEROFICIT A, Bl
ElxAxbhith o7 (Table 4). A , BlEOK
R 1F 54ERMR %Y Fig. LIkRT, 50%4:
FHIEAR, BHEL3IDATH-1. WEED

BAERRE $46E H8 5
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Table 2 Clinical Variables
No. Patients
Variables —_— Chi-square
Group A Group B
Histology
Large cell ca. 4 1
Giant cell ca. 0 1 4.044
Small cell ca. 19 16 (df.=4, NS)
Squamous cell ca. 4 2
Adenocarcinoma 17 21
Primary to brain meta.
inter\rg(dayss)
<180 25 21 0.268
180= 19 20 (df.=1, NS)
Brain meta.
single 16 12 0.404
muitiple 28 29 (di.=1, N5.)
Other than brain meta,
absent 9 11 1.387
supraclavicular LN 4 6 (d.f.=2, N.5.)
distant meta. 31 24
Prior brain surgery
Yes 4 1 1.696
No 40 40 (d.f.=2, N.S.)
Onset to RT interval
(days
<30 25 29 1.773
0= 19 12 (df.=1, N.S)
Primary control
Yes 6 4 1.296
No. 38 37 (df.=1, N.S)
Primary treatment
before brain RT
Yes 37 34 0.021
No. . 7 7 (df.=1, N.S)
Systemic chemotherapy
after brain
Yes 15 13 0.055
No 29 28 (df.=1, NS)
meta. : metastasis, ca.: carcinoma, RT : Radiation

therapy, OP: Operation, LN : Lymph node

Table 3 Laboratory Variables

No. Patients

Variables e —— Chi-sguare
Group A Group B

LDH (u/L)

=250 24 27 1.131

250< 20 14 (df.=1, N5)
Total protein (mg/dl)

<6.5 16 20 1.340

6.5= 28 21 (d.f.=1, N.5)
Glucose (mg/dD)

=110 36 34 0.018

110< 8 7 (df.=1, NS.)
BUN (mg/dD

<20 33 35 1.425

20< 11 6 (df.=1, NS.)

614 8 A25H

IES fitl 5%

(43)

1043

Table 4 Improvement of Neurological Symptoms
after Whole Brain Irradiation according to The
Level of Neurologic Function

N.F.C.(2) NFC(@3) NFC.4)
Treatment A B A B A B
Improved 2 2 6 7 2 2
Not Changed [} 3 19 15 5 6
Progressed 2 1 0 1 0 0
N.S. N.S. N.S.

N.F.C: Neurologic Function Classification

Two cases in group A and 4 cases in group B were not
evaluable because of neurologic function classification
.

00 =
—— A: 30 Gv/10 Fr./2 Weeks (n=44)

80 - ====08: 50 Gv/20 Fr./4 Weexs (n=41)
LoGrank TEST
Avs B X'= 1.4022

(0.F.=1, N.5J)

Life table estimate of % survivers

T 1 L
3 12 18 24 30 16
CADO (Aug. 1985) manths

Fig. 1 Whole brain irradiation for brain metas-
tases from pulmonary carcinoma—prospective
randomized trial—(Sep. 1980~Dec. 1984).
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8~ DIEPIC 351} 5 FHRAF DR E-3
BEOBE YRI5 c®, Cox DETEMITE
RAWCTHRE LA, oS, D LDH, 2) &8%
8, 3) BEB TN 5HREERO LI I bk
%, O HIREELRRT L LTE SR (Table
5., ZThbo4RFD 5L LDH ofERE 1 ox
EiEFTHY, T LDH DfEL b0 16HE D
AT EOHBIC 3B RE X b o, *
ZCLDH OfEic X h 2 B TAEER YR
L7, _IDHRE#H L EHEROLFERMEY
Fig. 2Io”, MBOLGERCEEENED LA
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Table 5 A Multivariate Analysis of the Relative
Impact on Survival of Prognostic Factors

Prognostic Factors Beta p value*
LDH
.9943 L0001
(=250 U/L vs 250 U/L<) 0 0000
Performance status
0.422 L0019
0,1vs2vs3vsd) ’ 0-00
Systemic chemotherapy
after brain RT 0.6525 0.0076
(Yes vs No)
Sex 0.6181 0.0309

(male vs female)

Beta represents a parameter of the hazard function
*Cox test, with survival as end point.

———N: NormaL LDH grour (n=51)
======H: Hieh LDH eroup (n=34)
LocRank TEST

NwsH X'= 9.1680
(0.F.=1, pe0.005)

&

= s

1 ]

I

Life table estimate of % survivors

6 1'2 1‘8 2’4 3‘0 ]Iﬁ
CADO (Aug. 1985) months
Fig. 2 Whole brain irradiation for brain metas-
tases from pulmonary camcinoma according to
LDH (Sep. 1980~Dec. 1984).

=1
=1
]

———- At 30 Gv/10 Fr./2 Weexs (n=20)
====B: 50 Gv/20 Fr./d Weexs (n=14)

®
<
I

LoGRANK TEST
Avs B X'= 0.5913
(p.F.=1, N.5.)

o
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-
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I
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1

Life table estimate of % survivors

] 1
T T
12 18 24
CADO (Aug. 1985) months

)
o

Fig. 3 Whole brain irradiation for brain metas-
tases from pulmonary carcinoma: High LDH
group (Sep. 1980--Dec. 1984).
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&ic LDH oA & ¥ 5 5l 0 £ 77 R i §7 % Figs.
3, 4it/”"d, LDH BEFH TR A BEEOARF
REeBFREIEDbhRd 572, —F, LDH IE
FEFHTILA BABOAFERICAEELELAY,
Lo iefRBAE 1808 B 0 &R T ARES8% (+

—— A: 30 Gv/10 Fr./2 Weeks (n=24)
==== B: 50 Gr/20 Fr./4 Weexs (n=27)
LogRANK TEST
Avs B X'- 5.7869
(p.F.=1, p<0.05)

Life table estimate of % survivers

T—
iy I e
1 1
T T T T T
12 1% 24 0 6
CADO (Aug. 1985) months

Fig. 4 Whole brain irradiation for brain metas-
tases from pulmonary carcinorna : Normal LDH
group (Sep. 1980~Dec. 1984).

£ ——— A VITH CHEMOTHERAPY  ( we 11 )
E g fY —— — B: WITHUT CHEMOTHERAPY ( n= 23 )
El 1
4
S I LoGRANK TEST
60 4 1
el L Avs B X' 4.8637
20 - (0.F.u1, <0.05)
-
2 20+ '
N
= & 12 18 24
CADO (Aug. 14985) months

Fig. 5 Survival curves of patients treated with
whole brain irradiation for brain metastases
from pulmonary carcinoma according to sy-
stemic chemotherapy: High LDH group (Sep.
1980~Dec. 1984).

20%), BH#15% (+13%) THbh, 95%f= R A
(RBEEFRL]. 96X EAERE) THEELRD
ro,

3 b LDH &ER, LDH EEERO 4 4 imo
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BT 5 I8RE 0 2 H I LERE, 2) &5k
f& 3) flfEBRoHEENETELREFCH -1,
CO5HE 1 0EERRNETFTHHHEBCHT S
BERO 2 HM I LEREORE B Ic k13 5 £
R % Fig. 5ioind, 2BOEERMBCIEE
RS, L L, {LE¥Ii&#E 2 performance
status 0~2 OFEFTIE1LFIF 5 FhiciThiico
=X} L performance status 3 Ll Lo £ & REEZD
B IRWEGITIR23615 5 4 & A TeEA AR B
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——— S5:5INGLE BRAIN METASTASIS (N=16)
==+== M:MULTIPLE BRAIN METASTASES (N=35)

Losrank TesT
Svs M X% 7.5374
(0.F.=1, p<0.01)

100 -
13
!
80 4 i,
H
H
i

40 -

Life table estimate of % survivers

L
e —
T T T +
18 24 3o 36
CADO (Aug. 1985) months

Fig. 6 Survival curves of patients treated with
whole brain irradiation for brain metastases
from pulmonary carcinoma according to multi-
plicity of brain metastases: Normal LDH group
(Sep. 1980~Dec. 1984).
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