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Radiation Therapy for Brain
Metastases from Lung Carcinoma :
The Second Prospective
Randomized Trial

Masashi Chatani", Yoshinobu Matayoshi”
Norie, Masaki” and Toshihiko Inoue?

Since September 1980 we have been conducting a
prospective randomized trial to determine the best
treatment schedule for radiation therapy (XRT) of
brain metastasis from lung carcinoma. The first
trial (September 1980 to December 1984) used ran-
dom allocation of two different time-dose radiother-
apy schemes: 30 Gy/10 fractions/2 weeks versus 50
Gy/20 fr./4 wks. Treatment results showed no sig-
nificant difference in neurological improvement or
survival between the two arms or in lactate dehy-
drogenase (LDH) as the most important prognostic
factor. The current study (January 1985 to April
1992) examined two sequential trials stratified
according to the level of LDH and included 162
patients with brain metastasis from lung car-
cinoma. Whole brain doses were 30 Gy/10 fr./2 wks
(group A, n=46) or 50 Gy/20 fr./4 wks. (group B, n
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=46) in the normal LDH group and 30 Gy/10 fr./?
wks. (group C, n = 35) or 20 Gy/5 fr./1 wk. (group D,
n = 35) in the high LDH group, while the treatment
field was lessened to 30 Gy in group B if possible.
The final results showed that 1) the most important
prognostic factor as determined by Cox’s multivar-
iate analysis was also LDH in the second trial ; 2)
the incidence of acute side effects tended to depend
upon a single dose, i.e., group A (3 Gy) 35% versus
group B (2.5 Gy) 21% (p = 0.165), and group C (3 Gy)
23% versus group D (4 Gy) 46% (p=10.044); 3)
median survival time and 1-year survival rates were
5.4 months and 21% in group A, 4.8 months and 17%
in group B ; 3.4 months and 6% in group C; and 2.
4 months and 49 in group D, respectively, and
survival curves showed no statistically significant
difference between the two treatment groups in
each LDH group; 4) improvement in neurological
function appeared to increase with total dosage
escalation, i.e., 41% in group A versus 45% in group
B, and 359 in group C versus 21% in group D (not
significant). In conclusion, a short intensive course
(30 Gy/10 fr./2 wks.) is advantageous for XRT
because of the short treatment time and minor
acute toxicity in spite of stratification by the level
of LDH.

1) Department of Radiation Therapy, The Center for Adult Diseases, Osaka,~2) Department of Radiation Oncology, Biomedical

Research Center, Osaka University, Medical School
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WRIETH Y, HEAERRE L L TOBEHBIEHRD
I kEW, LaL, BEERicNd 2R
BFRICLNSZTEETHY, BATHEoBRPFIIEE
FERDYEEIZH» ) Th L, FRICRITTHEL K
EnEEZLNHNY,

KB SL AN & > 2 - U ARG BER T
1980 4£ 9 H LIk, Wiz i ok 3 5 @40 74 b
R A AT 2 728, WA HEICE 3 % pro-
spective randomized trial # 47 - T & 7z, 1984
EI12H F T LRI T, 1) 30Gy/10
[/ 2 38 & 50Gy/20 [/ 4 B4 A I BT 5
REFOFER, MR O SEEE- RIS (2 A
CHEDOERZRS N -T2, 2) THRETFE
L TSk #K®EE (LUF, LDH) o fEh B
TH Y, LDH EEf Cla ERWMEIc i L <F
BIZTHIARTH -7, %72, LDH &l T
i & 33X e h - 72 h%, LDH IEH i
T3 30Gy/10 [Bl/ 2 BOFETHEFRIIFEICEL
THh-729 40EOE 2 KMETIEFELTFHE
FTCdh 4 LDH ofiic & 5 E#EORMAILEIT-
2. AT, % OBRRE ORI X Hi
T 5,

(D) o #2471 - 72, v 4 randomized
trial T, fEHOEERIEIC balanced randomized
list i2ff > TENFN 2 BEICHT 727, BB Hik
12 AMV ) =7 7 X # (NELAC 1004B) #H
v, AR 2 Flof RS ©, RERATE B Lo
W% 70y 7 L TRk e 2 Sk 2 S e L
2. HBMEEOZWMIZEEERS X
CTiz kAT, FhfpflicaTof Frds s
NnNTna,

BRERAECFE

MBREELUFE

X3 1985 4F 1 A 6 1992 42 5 A F Tl
BB RE B 162 Th B, WEHEA 72 2 — Ll
LDHo fi iz & Y Jg 516 L, LDH 1E % il i
(210U/L LLF) T3 30Gy/10 [al/ 2 8 (A &)
L 50Gy/20 [ml/ 4 8 (BE) ot 247 -
fo. 72771, B 1KkWFZEo LDH IEHEE: T
0Gy BED T A 50GY BEL D RIFTH - 1245,
WU kX ST ET 2R L £ 2 b
Niztzed, 52 K% T3 50Gy A 2 WT
I3 30Gy 447, boost therapy o ] i 7 5 B 12
DWTIEEEAT - 72, —7%, LDH @E#ETIEF
BARTH ) REMLERIKOLENT WS
&, 30Gy/10 [/ 2 # (CH#) & 20Gy/5 [/ 18

FHE64E 12 H25H

IR DSERE, GRS RO UGEER, E
HEE LU TFRRATICOEME 217> 72, F1&K
T & L THERIET, BRHTB L o b
Wr&EDHiFiz, $4hbb, HERMETELT
MR, 4Ef, 45 IkhE (performance status),
MR EIOBSRERE Y, BEERIYIR T & L CIR LM
eI (s IR i iasE), B EOZNA
& B\ IFiEEBLE H f’)ﬂl!lﬂmﬁﬂhﬂ@— it G
HZ Tofif (180 H kit 180 HLL L), Wiz
B L5, MESEROAME, MAERGHROE
G, RIER R B E 2 L R2WT H 2 S BT B G
T TOWM (30 H A& 30 HLLE), FEFEED
e, & BRI T SRR S0 2l
RO, F o EERET S L TmiEE
M, iMpEfE, LDH & L orR#EEFHR (BUN) %
D BT, BITIZiE Cox @ — PRS2 H
Wi SERENT M, ERENHHN S b, &
2R L 27 3 —Iﬂﬁi%fﬁ'«‘, % 72 & DA E W)
TR (AAbEAngR ) 3R EEE & BRI A
W, EWMNERE LTSI —EHEHYREL
72, FEET ORI 1T stepwise 2 v, T
BT BT % 5 YD EHRRETEIRL 1219,

HEHEROMETIC 1T Kaplan-Meier #:2% H W,
A A WA 03 8 R S 12 N3 B BBCH RS B o) ran-
domization » H & DI L 72, Fio#it¥09A

HEMEIC T log-rank test? 2 w7z, i ElgE
13199346 HEF TE L7,
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Table 1 Patient characteristics

Normal I.DH

High LDH

Group C

15
20

27

14
14

11
12

12

18

18
17

27

32

23
12

25
10

31

14
21

17
18

29

13

[+-]

11
15

13

18

20
15

11

24

30

18
17

25
10

22

23

Group D

Group A Group B
Physical variables
Age (year)
< 60 21 26
60 < 25 20
Sex
Male 37 32
Female 9 14
Performance status
0,1 25 28
2 10 11
3 10 5
4 1 2
MNeurclogic function classification
1 9 15
2 20 14
3 16 16
4 1 1
Clinical variables
Histology
Small cell ca. 17 16
MNon-small cell ca.
Squamous cell ca. 1 6
Adenoca. 25 17
Large cell ca. 2 4
Undiff. ca. 1 3
Primary to brain metastases interval (days)
< 180 17 21
180 < 29 25
Brain metastases
Single 19 18
Multiple 27 28
Surgical excision of brain met.
Yes 7 10
No 39 356
Extra brain metastases
Present 19 13
Absent 27 24
Onset to RT interval (days)
< 30 24 23
30 < 22 23
Primary control
No 33 29
Yes 13 17
Systemic chemotherapy after brain RT
Yes 19 21
No 27 25
Laboratory variables
Total protein (z/dl)
< 6.5 9 16
65 < 37 30
Glucose (mg/dl)
< 110 40 36
110 < 6 10
BUN (mg/dl)
< 20 40 34
20 < 6 12
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sEBIRER # Table 1icmt. WiFhomEHICE
W7 4 LDH IEHEES & o° LDH &EfifiEon 7 h
FRIC BT BBEA S P 2 — NG DFEF OREIC
ZRD e, R RFTH-72. LDHH
ERE D SEHE IR 337U/L (&1l 870U/L) TH
- 72, BE? 4661 b 2241 12 30Gy I 4 T10 X 10
cm?LLF O MRS EF (7 62cm?) ICHE/NA T RET
b oz, BEHEGIO 5 bR MRERER 2 32
BTz, F21 /4 QMR FE LA 2
NTwWwrz, HEEHEI O 53 Flkh 9 Bl i Ak ds iz
By, EREEXHIEEINTEY, Zn)bd
Bl SRR IR IS U s T bz, Ly
LAt 5 Bl AR EESHEETH ), S
AR 7z,

BekiEF 5 B 15181 (93%) 13 TFEMEH TR
Fani, HEENOEEERICIIEI L, -

2. TEMUE R & b o 72 1181 § B4
KB (7)), WIERIE (16) Db
T, T 3PN EEOERES (261) <4
KIKA (14) oz ThH-7z.
ElfER

BEPICRL N EORIERIIVWT LY
WHO 478> Grade2 (A% ZEL Zcwv—i@ o
ER) LT Th-72, —F, ftEomfEMIZ 1
BmOKEWENEZWGImA R 5, LDH &
HTIICHE22%Ic L DEE46%E 1 M 4Gy @
HTHEICZWEM %3272 (Table 2). BEZEM:
DEEEIZ DL, 2fEHI D 85% I3 JFHs 3 A7 7%
LT 2 MRS # - TFERRR O 72 HR
FizfTbhdr o1,
HIRIEROhE

IEERHCT BRI 3510 B Sk o0 SEEER 2 S
BEEESHO 1EZKBR 120>V TREL
2. ABE41%%F B #F 459%, CH#E35%%F D #

Table2 Acute side effects

Group A Group B

(n=46) (n=46)
Nausea/Vomiting 7 (15%) 1 (2%)
Headache 3 (%) 2 (4%)
N/V & Headache 4 (9%) 5 (119%)
Olhers 2 (4/) 2 (4/)
Tota] ]6 (3500) 10 (21/]

Group C Group D
(n 35) (n .5)
6 (]7,6) 6 (17/)
1 (3%) 6 (17%)
1 (3%) 4 (11%)
0 ()

8 (23/6) lb (46,6)

1930 df—l p= NS e 2—41058 df——l p= 0044

Table 3 Improvement of neurologic symptoms after brain irradiation accord-

mgr to two LDH groups

Normal LDH e

Gi oup A
Improved 15 (41%)
No change 21
Progressive 1
Not evaluated* 9

I-Ilgh LDH[" i
Group I)

Group B Group C
14 (459/) 9 (35%) 6 (2]/]
16 113 21
1 4 1
15 9 (i

* Neurologic function classification=1

x2=0.1821, d.f.=2, p=N.S,, ***

FH.64F12 A 25 H

x?=42141, d.f.=2, p=N.S.

45
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Table 4 Prognostic factors

Prognostic factors hazard ratio 959% conf.
LDH*

Normal 1

High 1.850 1.336-2.562
Performance status**

0,1 1

2 1.273 1.057-1.534

3 1.621 1.117-2.352

4 2.063 1.180-3.607
Total protein***

Low 1

Normal 0.691 0.490-0.976

* x*=17.2781, d.f.=1, p=0.0001, ** x2=7.0449, d.{.=3,
p=0.0079, *** x2=4227, d.f.=1, p=0.0355

Table5 Patient characteristics according to LDH

Characteristics Normal LDH  High LDH p value
Onset to RT interval (days)
< 30 47 50 0.009
30 < 45 20
Primary control
No 62 61 0.004
Yes 30 9
Extra brain metastases
Present 37 11 0.021
Absent 55 29

= ===: Normal LDH group (n=:92)
—- : High L.DH group (n=70)

p=0.001
L PR i (R ) U '
EARTILEY LARLEELLEY LA EFN ALY LALELEL LY I LA |
8 ! 2 3 4 ¥ 6
YEAR

Fig.1 Survival curves of patients treated with brain irradiation for
metastasis from lung carcinoma: Normal LDH group versus high
LDH group.
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219% THSHR IR D % W AER O UEELTESH b i
fohs, NI LA - 72 (Table 3),
F %

55 2 KAFFEIZEE 1 RIFFEOFERIC D W THT -
Twaie, FTTFHERRTIZOCTHEL 2.

-
—

O#s%, LDH hlb 4 FRETFT, 20T

L HRE, MEEADIATH - 72 (Tabled). 4
i, JRFEROEIE, Bt LI, MRS
DA ST FE L FHRTFE LTI L L5
7z, %72, LDH & fthoo - 3R D & b
PG £ TOMM, BEEROHEE L Ol
BoFME L CHENOHM % D72 (Table 5).
LDH o iz & ) 43T 72 2 o L

e A3 A 1385

Fig. 1127”3, LDH IEHlfE & w4k 11 30
frpdefiiz #n#ns54 4 H, 26 A THD,
2HMOEFRICBAENELBD 2 (p=0.
001).

F 72 LDH ofitiic & 1 90F 72 iRl oo 4k f53
% Fig. 2, 3iom¥., MBIl A #E54
27 H, Bi#48#4 H, 1 FEFRIETN T
21%., 17% THED#=IE 4 < (p=0841), F 7
CH:344H, DE: 244, 14HEEFRUTE
NENG6%, 4% THAERICHBNEIZED Ih
=72 (p=0.943).

1-9'
8.91 Normal LDH
g 8.8; —— : group A (n=46)
U 8,71
ME 8.6 - === :group B (n=46)
! 8,54
E| al4 ] P==0.841
8.3
B.E'
8.1 == s el . .
ST e RER LR REAEEEL L pEEEREEEEE AL E LI B 1
] i 2 3 4 3 6
YEAR

Fig.2 Survival curves of patients treat
lung carcinoma : Normal LDH group; g
Gy/20 fr./4 wks.).

ed with brain irradiation for metastasis from
roup A (30 Gy/10 fr./2 wks.) versus group B (50

0 High LDH
8!9'
8.8 == : group C (n=35)
g
18,71 == w2 group D (n=35)
R
y 8,61
K p=0.943
9,43
9,3
3.?‘ .
8.1 —tn, _
3 [ -r= _-r--— -
a.a LEL AN LR LR ol R ol [ e L]l B o] LY LR L) L L I LY 9] b
2.8 8.5 1.8 1.5
YERAR.

Fig.3 Survival curves of patients treat
lung carcinoma : High LDH group; gro
Gy/10 fr./1 wks.).

FHE 6412 H 25 H

ed with brain irradiation for metastasis from
up C (30 Gy/10 fr./2 wks.) versus group D (20
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TAEAS 12 39 5 AHEAYIERR S & L TORUHSIE
WOBRIZZSH LN T WD A, BEHECEL T
12 % BRET A HES 5 LTV 5. RTOG i3 il &,
FUHE e & & RFEH & 5 IR RER) % 315 1 40k
BHOBIHREICET IR 2T-Tv 2, 20
IHBLRELUE 2 RMRICENT, ZNET
DIERENGIEREE T H B 40Gy/20 [B]/ 4 Bz x L,
30Gy/10 [|/ 2% 5\ i3 20Gy/5 [/ 18D L D
TR OIEHEZ 7 2 2 — LIZ BWT 3 RIFLEE O
FEIEIKDEEDHR LA Z EDTRS Lz, Lo
L, PRICEL TEEC LB IR AT
v, E 5128 3R TIE, TRFEHH M X

[/ 2 38 & 50Gy/20 [al/ 4 HDBET H AT b L7z,
ZDFER, MEIERDOUEEDTREIZEND 7\ A,
TFRRICEFR LN o208, BLUE L DR
THEHRDER TE 25 T30Gy/10 [/ 2 ¥ 5%
50Gy/20 [/ 4 JEIC N THEN T W B L @iES
fz 101z
HBIbNOMRRTIZRFEAWE S h, s
BB DL B OEED LW LR, 720
IIFUE & RERREE R 52 b b, ERENSR
D EZHIEIERIZ DT 2BIMG L 72, B2k
FFRIZEE 1 KPR DRERIZ ST LDH IZ L 2
FAMED T T 2728, ZFDRGRMLD 44
TN 5 B TEERMBITIC L 2 FRRTFOME
AT ot TR, B2ARMRICBEWTL
LDH i3 b £# 2 F#KFTH ), LDH 3K
Fe R OH AR DI & 12 G F MBI %
RO LEFMNLIHEELFEML TWwbL 0
EF2Z b b, LDH &8 i3 30Gy/10 [@/2
EH BIEDRIWER A I 2%, MR DY
EHVHBEO L WA TEVEREEEE BbN
5. —7J7, LDH IEEMEEETIREEEC L 2213
T, BLRFRE R DERE L -2, 2B
H & LT 1 kIF7e 50Gy/20 [/ 4 38 o) F8 5151
Tl BE CisRE noicxtL, 82
KWFFETIRAPEIC B TRHBT OH/ T b L
2l EHHEZ LMD, ZOMCEEL T, BED
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-, EBOBKRE X2 EIC L ) R
D, CT Tl 5mm LLF i E g i & &5 0
HIIZhrbbTHBEETH BDICHL, MRI T
IZREMTTER LA H ), BRI CT 12 kb~
BTV 2", 5 2 KEF9 TIRINEER O 2 W i3 v
TN CTIZENITbRTEY, BHTFOHIN
TEER RO K & SRR D £ 3K L T
2. 4%, MRI TEBEDFMATIETH 5 &
W) R0 IE TR T & 1% L OBIRIZ DWW
TR 2T TH T FETH B,

THEOUGEE & IGHEI RO E IR S~ iz 13
HAELHED LT3, RTOG Tl ity 4 5
WRED & WIES 2350, LoEBEEz k2
1+ 2 H?#FEAB (dose escalation study) #*
A b, 25 ICEEREN IS #E (30Gy/10 [E]/ 2
H) LOMERFELFEEINTE DY, HitR
FADMIFES 11 5.

P o

1. WRERGERFE I X3 2 HURERR D iG H
BI4 55 2 KWFSe s, 2248l LDH
P EBELTFHREFCH-7, /2, LDHIE
WARRE & B AR th I3 B B o 5.4
A H, 2672 RT, 2BMOEGERICIZA RO
sz,

2. LDHEIC X Y REHMEL B DB 2 B
7) i& #E H: @ prospective randomized trial @ &%
K, LDH IEHERE, SEHDB DB DD H#D:
O ETIT AR, MR ORERICITHE
DEZ =72, LA L, LDH ERMERE I3
B D& W8T, F72 LDH Bl cii Atk
HBIER DA RIC A Wi T, 30Gy/10 [/ 2 8o
EMAT P 2a— i3 & ) WY EmE L2z Lh
7,
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