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B RTEDIT TRV E(ET, T2, &
O b= S LT AR TR 2 s L
TRBEVRZVWZELENR IR SRV,

5-HT3? ""'17-1‘?*? EEREICETS

EHHRNTHRFEENTWAS-UT, ZEREIE R

Gralla RJ, et al. J Clin On-

BBy I=kbar (B4 NYL®), EBRE VS
vebay (7500, EEBETFEIO Y (E
Ob—r9, EBSEL TV (FET®), HR
PO (FRNVO)DSTEETH L. 5-
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WL OPREIN T ALY, BEHLTHSH
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DF1 TLevel 2B EIZH SN TV B HEE
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PUBRIRE /33 VO TI e,

@Level 3V EDIEEEHETHHEILEE
HEATFUA FICMACS-HT, S5 FEHEZ
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®@WEO{LEEETIELZEBELTLED &,
BEZAELILEHELTCLEDY OTEZ D
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£1 MERARICBOLWTERSWSILHEROBMZ5|SECTEE

N RAEDILT

6-12/NA

AvH—TzOY NA/NA
A b kLAt — K (= 50mg/m?) 4-12/3-12
EyaRFY 4-8/NA
IRKRYR ‘ 3-6/6-12
A b hLag— k(50 ~ 250mg/m?) 4-12/3-12
.  ZLZFV(ACNU)* NA/NA
SZAZF 2 (MCNU) * NA/NA
Leve! 3: 30 ~60% ARZRTFIER 3-6/6-12
: A ML — R (250 ~ 1,000mg/m?) 4-12/3~12
FEJOVA K NA/NA
Level 41 60 ~90% AWLZF(BONU, < 250mg/m?) 2-6/4-24
ANRTSF 2-6/1-48
22755 (< 50mg/m?) 1-6/ > 24
I bLAH— R (2 1,000mg/m?d) 4-12/3-12

TOAIND

24~27/variable

Level 5: 90%IE HILLZF 2 (BCNU, > 250mg/m?) 2-6/4-24
D2 T5F (2 50mg/m?) 1-6/ > 24
OLRF(CCNU, > 60ma/m?) 3-8/6-12

ZEHBEITSEEIT, Olevel 1 OEFDBMIERT S, @level 2 DEFE 1 B F/2ITEEREMTS
BEIE, HEEOLEHITEE Level DSNEFID Level +1 & T3, @level 3N EDEREBMT DIES

i, 201 8IZDWT Level & 1 LT3,

*ZLZF(ACNY) £ T2 ARF 2 (MCNU) DB SBEISRINBICE O

NA : data not available. -

(American Society of Health-System Pharmacists. Am J Health Syst Pharm 1999; 56: 729-64% &)
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WIBEIED T > b u— VAR B 2 LA H 5.

L7, WES HEY % MRS 2T <
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BlEE

VATGFY, AbPLFH—F, AKZAT7
IFPEREZERETAREDOH 5REWLH
BETHD. WTNOBHEFOERICHNLNS
EHTHEZ DS, MEEOILFRECEDLS
ERIICIE, BEECHETA2TOLM#SERSN
5.

DRTSF, BIVRTSF

VAT TSV 50mg/m* L AR S TCOBEBERE
HEIX25~30%TH 555, MECHREZER
LCHaaRMEE T A 10%BEICERTE S
EvibnTwa !, 2,000~3,000mL/H O &
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YEFHICRELTRET AL VAT IF YOG
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RABESEKICEREL, 1ngke/FUTORET
BE5T5.

ANKRTFF VIIBEETREOEREIERNEE
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i' A bLFH—
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pHAS5.0 VRNV TIRBEH L 2w, ZofR, R
MELESETHRALL, BEEREERI T
BEEERH B, LizdSo T, BHREONE, WK
DR, ROT VAL, MHRECHERE T4
OR) VEBEVOEANEETHS.
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NCCN (National Comprehensive Cancer Network) ®
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— MIOFEEFSuM U LOBEITEMES %
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5, AATEAKRAT7 7 I FREEDI0ONER
A FAT7 I VEEHSLVIZERDPL4FET
EW3ERET A FENERTHS. AAFEM
RCRAEEREZEROREBTHEEL, /KRR 7
7 3 FOFREZEEL LV, BREE TERIX
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100% 75~50%

100% 75~ 50%
100% 75%
100% 100%
100% 100%
100% 100%

ChiEH<ETERTH ST, HBEOBHEPERICL>THBENBETHY, &

FERBIC S > THIBICITEN DS S,

(BHRSL. MACEREOBERIIENY KT Yo, 1993, p.144-56""LWERE)

BERAORRTH B4 R A7 7 3 FIEWRERHE
MERELRELT S, K227 VTF=2Y
T VARLBABEREEBENDAEREZRL
7o. 2L, INEBHLEFTEHREDT, ERIC
FHAERCERICI > THBEVLETHS. 7
V7 F=v )T v ARBEL, b LRETS
S TR B E 24 21 Y X b (oncolo-
gis) ICHHRET B Z ENTET L,
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=
=

FatiiE

.

PUBEIC X 4R - REHREEEIR, wHIT
b7, BIBEZFDS DL BEREENT S
EXhHb, RIVHEFOFHCERSNLIE
EEMBERENEEER L.

ARAT77 I FIREEMEZREL, BH,
B, BEE, BREBELEILLISIEBAL
nTnan",

AR PLET— P ARESELTH A, BN
BEE 4T 5 7258 0 60 % LI REIEHEEIR
ELBD, I 2~5sHEETRRTS. 27
o4 FOFHETRBETAZEATESD. BEME
335~ 1L,131mg DHENE 5% TH~4ETRE
L, 23RBETBEwHRATWAYW, MRIS®CT
TRBEABIUTAMOHRELADSH, A ML
UE— MO & 2 EBRAHEIRIER P ZRERM
JAQEEERICLY, I VOEE - HRR
BETLZILHFREREEZ LN TS, BEHHRE
SRR L VIXETIE, MEMEMLHET 2
CERIVBERAOTFRE B L EINTVAD.
BERME & Bb B ERFENICTHEHICHEL
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A, IV
LA 1A, HDIV
HBW v
- IT, HDIV v

K3 HHEBEARICAWVTEREINAMEREICL O TERETIAENDH S HEEEDIELE & M KEFHES

IA IV SIADH
W% —/+
| St
T iy
A IA et
% SIADH ++
—-/+
v v SIADH -

S, T 88F, PO 20O, HD: KBRS, SIADH: JARRNIVE D DLESERE.

(8| B, BBk AACSEEOIERE®E/ Y KT vy, 1993, p.185-96'% &4 ZE)

EVIRELALNLEDT, BHEEREHE
HWLABEIE, EEIdofaR) ryroks
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BIDBFE, REIBEEICE BIRERIS~20%I2
ALNEZOT, WTFhicE XRBRECSELEH
T BLEND .
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BITIEXHEERBLETHS. YATIFV
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BT84 THEVCOBRSERTIHEATL LW
b Twa ¥, EFHHREIEEIRVI 2%
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# £, personal communication). FNVETF I F v
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EV 2 YAFVICE DKM - HEENERELR
HEETHL. FXBE 2~ BHEBZICREEDOR
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LTihha I S, MBI L 2HE
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EOWREYD S Z L, FHEECERE DR
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HEIRBOMER, BHNLREEIEETHLIL
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FRUPTASY 61.6
ARAIFIR 51.2
Eyo2Fy 41.9
AR RLFEY—~ 14.0
TR : 11.1
LRTSFY 3.6
ZLXFY 1.0
A>&5—7zOvA 0.7
ANETSF 05

*SRTFY ROHTET%, NTROHE7.5%.
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p.197-205'8' L WUHE)
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EIRBVEDT, FEALTRTCOPEEICHE
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Efficacy of chemotherapy combined with hyperbaric oxygenation for
malignant gliomas

HAmz*, HHEZY, BAREE* FHEREY, HTHEE

B 7 v ERRERAESEL Y, PRS2

Katsuyuki Tanaka *, Yasuyuki Yoshida *, Takuo Hashimoto *,
Machi Suga *2, Katsumi Yoshida *2

Department of Neurosurgery *, Dept of Preventive Medicine *?,
St.Marianna University School of medicine. Kavvasaki, Kanagawa, Japan.

[lFU o] BEMREEBEKC B 2B EBREREhyperbaric oxygenation (HBO) #f i bEBEDAFH M
122w, MEFENICKRET L 7.

[R5 - HEE] FSEMNZ17HTH 5. EEDROH B IIGEBBINICEHT, BERELTEVHEL
7= WBHEHEZ, $1HHE : carboplatin (CBDCA) 300~ 400mg/m?§#lR Ak 5%, HBO (QOMNEET
1FER 100%MEWAN) %147, #20E : HBOOAMAT L7z, WESEIZEN6EMY L. *FF6HY
BRTFOREZIT, FTERTFOEEZIY R0, v F PRTEZHAVEEDRHERTT o 7.
(% £] OHMEEBMF T, £8, AKMKPS, LEREOERT, HEENALNS. @<y T PRy
B X BHETIE, BI52 I HBOBART, WBAGIRMED 5N (Wilcoxon : p<0.05).

[ £] SEoKRFICEY, ERGRBEOBREICET S HBO StHLFREDE BYENHE & 2T X 7=,

The purpose of this study was applied to evaluate the efficacy of chemotherapy with hyperbaric oxygenation (HBO)
in patients with malignant gliomas. Seventeen patients in whom magnetic resonance imaging (MRI) scans showed
marked tumor progression were included. They received carboplatin (CBDCA) (300-400mg/m2i.v.) on Day 1 consecu-
tively combined with HBO on Day 1 and 2 of each 6-week cycle.

Cumulative survival curves were estimated the mode of chemotherapy with or without HBO in consideration of prog-
nostic factors. Multivariate analysis was used to investigate prognostic variables for patient survival. And matched pair
comparison was made to evaluate the efficacy of chemotherapy with HBO and without HBO. Control patients were ran-
domly selected from all patients who underwent surgical resection followed by irradiation in combination with
chemotherapy without HBO in our hospital. Each control patient was randomly selected under adjusting had age,
Kamofsky performance status (KPS) on admission, and pathological diagnosis as the matched case patients with HBO.

Univariate analysis demonstrated that age of onset (Wilcoxon test: p<0.01), KPS on admission (Wilcoxon test:
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p<0.01), and chemotherapy (Wilcoxon test: p<0.001) were significantly correlated with survival. Multivariate analysis
showed chemotherapy with HBO only a trend for to extend a survival rate and was not correlated with outcome signif-

icantly. Cumulative survival plots using matched pair method revealed that the chemotherapy with HBO significantly

extended a survival rate (Wilcoxon test: p<0.05).

In conclusion, the present results suggested that chemotherapy with HBO was an effective treatment for malignant

gliomas.

Key words: hyperbaric oxygenation, chemotherapy, malignant gliomas

[FU®HIC

INFE TIRAZTIE, ENRMREBEICINT S
{bgyk 2 LT, 19944 F TRIAREELAT
vy, Z®# nimustine hydrochloride (ACNU)
/etoposide (VP16) BEHEEZIToT& 2. F
BEEBRTFL2EZBLIELZEERITCIY, WH
WABEL LTOFOEREZHRE LD, F
7= FRPERFOKRE? S, 0RO RE
ZBWTIRWALRLEETOTFREARTHH L
WAL TE72¥, —FT, BRENEHERBET
WEEEAEPLE LRZBEDMTo TEL,
— B 2 BRI/ R 5 b EFPEOER
X b oTs, FST2000ELY, AR
DGV ICE DX BRERZERE (hyperbar-
ic oxygenation: HBO) TFIZtZEEEZTo T
X7, ik, BRATOEERENPCR
BlEBDHL LI o7, LirL, ThETO
— i St R AT TR ERAET R OER
DERIIRENS S, SEEBNTRTEY

HFe LTHEELRZBREIIREN o7,
2T, SEESRMSBBEICEIT S HBO M
FALEREE O BB RO W THEH R 2
e, FREBRTEEERL-LTEORRME
PWIEE LD THETA.
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DE70MUT T, UTof&bkiii/zdbdbol
7. OREBAE, SR ETRZ2 7 B O#
SYMSHSTEA2FRBTHLI L, OB
&8I Eastern Cooperative Oncology Group
(ECOG) performance scale #3Grade0~3 T
BTk, OIFEE - BHERISEEHEENTH S
ZE, @BMmEkE 2,000/l BL L, M/NRER
50,000/uL L ETH B Z &, ®HIFTVWRAHNZ
rIa&BTVwhADIY P —VBETSTTH

D, BEBLCEORKOEBITITITRLN
TwhbZ &, L7

IhE CRARESHATE N0 17HTH
A, K106, BETHIT, FBEREERTIS~
AR Th o7z, EFIT, WRILFEE & BEhH
BEEZZITEY, AFES FOREIIOWT
EARBBBBEICZ T TwiRvnhd LE—E
BEO®RS5 %2R Twiz, RESENEIZS » A
PH68r ATH 5.

WBEFER, FELORFICE S, E1H
B2 carboplatine (CBDCA) #ZAREREEY -
b 300~ 400mg = 1 B¢ CREIRMNIZ 54, HBO
FEEITo72. E2HBIZHBOBED A %2175
7z. HBOHEEE, tFBE1RHED S 2.0/
FEET T605H D 100%EEFXR G 21T o 72,
WE - BERZFNRENRIS AT 72, EEIE,
6~ SEBBIZEHL 72,

SREFNCB VT, EHHETICEHMRIS LI
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MRS X 5 B EH & BARAER & & I3 IsAE
ILERRAEZ T, RMBROBREREZMHATC
YRR LUCEH L. CBDCAKRSEIZEME
B o REoHE R nREEIICEpT, |
R R ATV A AR A RN BA R E I E
SWCHE L. %8, R YREEEE
HEEDEAREL BB, BEBIURE~NOT
SRHALRERERICERLI.

WETEFIE

@Kaplan-Meier IEIC X 2 HFREFHEL T
AFEERE RV FREBRT L LTHI,
EH, ABEEEKPS, FATRLE, WEEBRED
Wi, bEEEOAELIY 1P, LogrankiR
2, —iR b Wilcoxon BB THHOEEER
BEL::. QOTEEELROIDDEMNE
LT Cox DBBANTF = FEFNVIZL BEE
BN AT o7z, EHIORKRATFOEEL X
D A7 & EENICBEEEROLBMET 217 72
¥, BIRENFHREBRTE—& 2 HER
RPBBRLTCRTRYF VT (R F FRTHE)
X AR R AT o 7o, HBURETT BIEML LT,
INF CARETHMS & OIEE S ISRBIEH
D B e AR BIES 78 Bl iz, €D
5 % HBO K476 1141, HBO FEREATHIIZ 67
BlCHh otz SHIZDT8BIOd> b, A
KPS L W&z —HE¢/1: 207 (HBO
Wai7El 11460, HBO FEMATH 21 6)) 2 &R
L, BN &EITo 7.

w R

OFBRPERTFOME | 7, HESHITIC
IV FREEBRT»OEH (Logrank : p<
0.01, Wilcoxon : p<001), AKKKPS (Log-
rank : p<0.05, Wilcoxon : p<001), {bZH
wEoAEE (Logrank : p<0.001, Wilcoxon :
p<0001) T, AERENAOLNIz (Fig. 1).

Q% EBBATIC X 2HE | HBO WAL
BB CREEATRMOEROERERD
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S, HHINY— FEFIVTIRTREER
FLLTHRREBIIR SN0 7.

@< v F FRT7EZHWRE - HBOGH
BovyF v rENO Y Pu—VERICHEL
TIEAI RS bz (Wilcoxon : p < 0.05)
(Fig. 2).

iE B

Ao, ARBESEEROMEBIE
T, NEHEER, ACNU/VP16BEREREE &
EREUAE R AT L7, FOBAREEE AT L.
VR 12 7 A% CTmid line shift \ 3B L,
JBEY 4 X di/MERZ D, F0OBRB2E
DOREBTH-72 (Fig. 3).

Z &

BIEED X ) CFBREERTFOLEVEERT
X, BEEOMBREICE, BEERFT A
LA, FOREFICEEEOERENZWVE
W RETRAVETH L. Z00%L OY
&, BEFENREIHEIh, NREEDOF V5
AMEPWEL7-F—F ORISR ENB I L
BEV, HAIFLLET, BURHARBEICBWTRE
EWMPEFICRE L TFPRBERT LR L0,
CORBAIMEEHWTHE LEBREL TS, £0O
HCHRIEE R 60 UL b TIIB T R E b
MRBHEED FRIRARTH L L 2l~70),

0L IR — ¥ 0N, FREER
HF L OBEAMITPLET, EEEOFENSE
EEBENTONAZ ENET NS, VRIS
LR D Cox DIFINY—=FEFVE AW
T, ACNU/VPI6BHEIEDO/LEREL LTO
HRERRED LA, ZOXIICHELL)

LT ABBRIIBWTTFREERF2 P
T, BENROREEIT) L BRREEHR
T&%.C@@K%,ﬁ&@,%%?h?%%
s a LT, SEEHT AV TORY 2TFRE
BRFOBEEMZ S Z LT, EOREEOR
BOZOMRPEEIHTEPARERDILE
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10 X3
— rmale .
— fomale — anaplastic astrocytoma
O censored case : male 6 ghiotlastoma
o O censored case : female 0.5 case
0.5 0.5
0.5 0.5
(X . , . - ', ; v " ,' . todl - . - Il i . . l| .
o 50 100 1500 2000 5% 308 0 “n ) N w8 o5 - e 50 w =0 - o
Time (day)
Time (day)
18
— age<29 —— biopsy .
— 30 S age <44 — partial resection
—45 < age <59 — subtotal resection
— 60 = age <74 b — gross total resection
— 75 < age QO censored case
O censored case
0.5
.85
, 0.0
T T T T T T T T T T T T T T T T T T T T
[ 50 1080 1560 2000 2560 a0 30 e a0 50 10 150 % 250 E 50 ) =)
Time {day)
Time (day)
160
— KPS<49
— 50 < KPS <69 — with chemotherapy
—70 < KPS <89 015 — without chemotherapy
— 90 = age QO censored case
QO censored case .
.50
[X:3
.0 T T T T L]l = T T rl T a8l — T T T T T T T - 11 T
] 500 1008 1560 000 %0 0] 3500 s 1] ! L 168 158 23 2549 60 (] ] 50
Time (day) Time (day)

Fig. 1 FHREERTFHOREEFR R

(1) R

(2) 4F#h Log-rank: p<0.01 Wilcoxon; p<0.01
(3) ABEEFKPS Log-rank: p<0.05 Wilcoxon: p<0.01
(4) #BREW

(5) W=k

(6) {bZ#EEDAEE Logrank: p<0.001 Wilcoxon: p<0.001
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100
0.76 1
With HBO
.50
Without HBO

0.26 1
0.007 T T T T T T T~ T T

| 250 k00 750 f00¢ 126D 1500 1760 2000

Fig. 2 v F ¥ Z¥EIC & 5 HBO bk FLALAERE & 3E HBO MiATRE 0 Rk 7 it
(Wilcoxon: p<0.05)

Fig. 3 %Ml 64MZclt. ARERMEREE *
WENARH HBOBIAR (), HBOBES (), 122 Bk (0 2RT. EWLEEH MIRLEDD.
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o, AREZEIZBU D MIEE O/LFEE ORI
ERMELCELL2Y, 7275, SEEETIT
RCEBWTHETE L FOBREZERRES
BETAZEHRITHY, BREEZZDT—
TIRNTRERZIEE LTI ) LEESD 52
EHTRE L7z,

T, COEFUERIMNT S EN) T LT,
FTIRIR SN BT L AEH & oRE5H
BET, BRFLTWABERESMILEEY S 2
T, BIRNZIEENRSDEVI LR ERLT
LEIBENHBEVIEATHALY. T/, £
EEBMHIC B CGRRS N FREBRT IS
T L WIS R Tl v & v 9 parsimony
OERITH BH. HEHEFENICZ L VP RWTERRY
BERFICLoTIVBVWFRTFUEIEINS
DThDH. FDT-OITIE, TERBRERIZE
o> THATHREZITY, TE L2 FREER
FORERIRFEENL, EE, MEEOTHER
BAERTFICOWTHTERFENLRE DR
N5, ZOBELREOFHREZERFIDD
BWTFBFAEZTNEES2VIRTTHS.
XS ICHEBBIIISHE T & E 8 LIoet s
WEEE LTHERTHLY, HETHEENPD
#ELTRRTFORELR L TWHZ L2
BLTBLZLDEETHD,

F2C, SEIZMEHENCEES LAV D
nTwab<wvF 7 (matching) ZMTEEL L
CTEIRLZ?., ZOFEZ, KBELLIIETS
BEMECFREERTIA—L 25 XA
Rt Ry F VISR TEIRL, MM TA%
2V =T HEHDT, & IAEARFD %
WBAIERL SnD. SEBMEITE, BRL
P BREBRFIEVICEBENDZWERO D
LIZEWRENLETFRICHEL T LHRITL
S THERMIZEBXRLZERTHLOICHL
T, SOy F VI RIBEBLIEVSOREITICE
BLCEENIEEDREBRETEAIL
BFRELEZ2 A, SEIZHBO BITEFICB W
THA DBEZICH L TR— D&% 572 3 EH
%IEHBO MATESI S 1.2 TREUFT L2,
ZFOiEE, 522 HBO PR TIREMEN

2 b7z (Wilcoxon : p<0.05) OTHAb
(Fig. 2). =% Y, #EHEMNICD HBOGAILE
BEERTEROFIEEICEFHB2ERSET
Wb EENICAESREEHTE L E 25,
T REHEIEE & HBO BB ICB W
Tk, EUHEBIEICST 2ERAEISEETH
£ MEINT WS 259, MIEIHER O Btk
BEICBWTY, HBOBEMAIC X ) 2okt
BERSHRPEBLTVWA L LTHfINTY A,
—HT, BREBEEELICEREOHRI
SowTiE, 7T FV{H nitrosoureaRD
ACNU & B4 8% @ cisplatin (CDDP) T®
HBO LA T2 BT 2 HIEEsh R OMRIER
FHEINTVWASE, 4B S5 LT, HBOK
BT AR B VT, A&
E L UBO A OBEAMETH 5 L BT
29, EEOFEEETIX, MIEEMOFEE
REKEY, BEATORESHBELEDS
ZrREEECTHL. LHrL, BRERETT,
BREOBREREMMELNIZREBIZB W T,
BA pEYBRERELERE, BERRED
FRSHEEDROBHZRTIOLEDR
5. ER, ACNU % Hw=54121d, ACNU
O M AFSEBIREE 7V OBE 25, HBOKRIET
TIREEABANOBTRICBESEC T L
MEINTWASD, HBOEEIC BT H1EREE
~NDBEBLEZ LNED, %L DEHTHBO
TChoThEWEREN IHEI S
DHEL DD, B O HBHOBITEHOZEN
RIBE NS0, ?
BLZI NI TOHREFRHKICCBDCA £ v
CARBER T2 - T\ 5HDS, HBO F I CDDP
£ 1) % CBDCA DFI L ) BWHEE RIS
BT ARMELBH BT L, KETOTH
EABEFRACNUZE LD TH B I L b
A% 2 TCBDCA ZBIRL TV 5.
BEMEIESETHVEMER B A BwC E
T TIRBELTWAY, SECHEEHO
BIVER CHIRR 2 2V T\ B ERIT b IREI T 5
Thb. MRICE o TRAETOBEER ST
BTHDD. T A TIZEIMRS %R
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ZEH L BB ROBBBERToTHY,
Y5 B o choline % creatine peak, NAA ® peak
P ERER IS L, RY0BEEACHIEEN
BASMIL, BROMEE - RWOHW T2\,
ZOBREOEFELEEATREL TV S,

InET, HBOBHRLSREIC BT, FF
ICRBRIE VBRI R 2 15 T, WESRO
BBV CEERBR 21T, HEEETHH
DEERERMELTELZLNTD, BVFRE
BT LTl NEDR o BED EH
HORONBBESICB VT, HBLAWE
FE DN O RT O BEIH KT 5 7
», BE, FESYRMELNTLEIDOL
Bbhs, LrL, SHOMEENZHREICX
D, ENMEEEOEREICET 5 EATBRER
BBt LSRR OH FVEDH b TE e L %

SE W

25, 4%, BEWEBEICBVTERETS
BIRSNHIREWBHEIETH S LEDRI.

TLH

ORI v F S (R v F FRTH)
% v CESMRIBE OSSR IEBRRELEA
LB EOR AL ERE L.

OFXHRFOFEL LI VAR L, BENZS
BB BT B AR O B & 4T
Iy Eizky, B IICHBO EEMAE
SR OFBEHEEHE Sz (Wilcoxon :
p<005).

@45, BUMHEBIEIC BV CHRR E+5ER
ENLIREBEETHLLEDN.
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