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. Malignant gliomas are the most common primary central nervous system tumors. Standard therapy is surgical resection,
where possible, and radiotherapy. Since adjuvant chemotherapy only provides a modest survival benefit, new therapies are
necessary. Recently developed agents, such as temozolomide (TMZ), irinotecan, and epidermal growth factor receptor tyro-
sine kinase inhibitors (EGFR-TKIs), have demonstrated efficacy against malignant gliomas. A novel oral alkylating agent,
TMZ shows good penetration in the central nervous system, and it has largely replaced nitrosoureas in the treatment of
gliomas. Recently, a randomized trial in which newly diagnosed glioma patients were treated with TMZ and radiation
achieved enhanced survival rates. In particular, better survival rates were observed in patients with a methylated promotor
of the O°methylguanine-DNA methyltransferase (MGMT) gene which encodes an alkyltransferase. Another clinical study
revealed that polymorphisms found in genes encoding topoisomerase I inhibitor irinotecan-metabolizing enzymes (UGT1A1)
were associated with the occurrence of severe irinotecan-induced toxicity. Overexpression of EGFR appears to be correlated
with the grade of glioma and it has been reported that specific mutations in the EGFR gene are correlated with clinical re-
sponsiveness to the EGFR-TKI gefitinib. In order to achieve innovative treatment strategies in the future, it is therefore im-
portant for clinical pharmacists to have a good understanding of glioma at the molecular level since this will help in identi-
fying patients most likely to benefit from a specific therapy. We hope that personalized medication for glioma based on ge-
netics will increase drug efficacy and prevent or reduce adverse reactions, which in turn will improve clinical outcomes and
decrease the overall costs of therapy.
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— LT B LB SEHI TR O [T R0 Bk LA 2 L3R 052
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(DR D R 021t

GOEMERLEAE ORI

DA OEE LN (B3R OKT

QA OATEEALRE (B R) OTUET 2 b bkHE/EH
N0 L, BT - Ixbd 2 EHER B
HTIE, ACNUBILUMCNU &= by L7 5%
HiASAHN R vineristine(VCR) 2 DX AT VA A K
LAY A K (Bl C U cisplatin © CDDP 72 & 0 | £ 3L F))
WEICHERHEINTWS (Table 1)%Y. F7-, KIEHOFE
#iE, Table2 IZ/RL7ZEY THY, F0F72 A0

Table 1. 2"V & — < |Zx9 % HEUE § i Bh# i

J)F—= —RFEIR ZRER
2R #ranE IMR/ IAR CBDCA +E, PE
E it 2R HRaRE IMR / IAR CBDCA +E
BFiE IMR/ IAR CBDCA +E
ZRiCBE R+ PMV PMV
ERIE R +PE ICE

IMR / IAR: Interferon 8 + MCNU (ranimustine) or ACNU (nimustine) + radiation, R:
radiation, PMV: PCZ (procarbazine) + MCNU + VCR (vincristine), PE: radiation +
CDDP (cisplatin) + VP-16 (etoposide), CBDCA + E: CBDCA (carboplatin) + VP-16,
ICE: IFM (ifosfamide) + CBDCA + VP-16

FEIZ, DNA BRI & 27 o s ifiE o 21
ThbLEIZLNTVWEY, $42bb, =bOvrL7
SBUATAENE, DNA DT VR NMLICL D AEK SIS O~
methylguanine 7%, DNA $# [ ® 2248 (crosslink) JE B & %
S THIRAIRICES Lo, Tz BRNICEE
3 % O%methylguanine-DNA methyltransferase (MGMT) ®
HFHIC L o T ba vy L7 RIS ARNTS T 5D
AU L. T, BHOWMZIIEHGLTWLIREAED
multidrug resistance protein (MDR 1) X°> multidrug resistance-
associated protein (MRP) DE 7372 VCR, etoposide (VP
16), % CDDP DOWMHFHEBIZEE L T 2 Lo Hid &
NTWBY, Lo THRENFHBIRE I L CitEz R L
TAEBNC RS A AR & L Cid, ERERTAES Lz
WERKOBIRDHERE SN D, 2O L) ZEFIIBWTH
BT E BT HE S N4 T a YHiEEED
F58 % Table 3 (TR L7,

Temozolomide (TMZ, Fig. 1)L, M7V 4 — <1
T HEBEE LTROFEE SN TV HEERO -DOTH
D, B F -~ OBEREEORM L) ODODH
2910 REN DR KOFRILELD 7V F VALF T 5 1
THb., ko= bav L 7RI AHK L Rk RR
ERL S, Tl - W E SEIE] 2 &0 RIVER A
T, S TOEED T RER Z LA S D FAMEMIZENT
WBRIW F e TMZ S MY LT RPISARI O
Al & O BIEARE S T b MGMT O EER %
HTHZ bbb, ZOMBCHESFELNLTNEY,
¥ 7>, EORTC Brain Tumor and Radiotherapy Groups and
National Cancer Institute of Canada Clinical Trials Group (2
£ B BB IE T A R EL A R & R+ TMZ &
OHEMARERIC BT, AAFHH R S AT E A2, 14
A7Zo7-01cxf LT, %&FT4.67 A LARITERE L7
Z DR A SN,

Irinotecan X, P RA VAT —FY¥IZHET LI LI
Lo CDNAGH ZHET 2HBIPAFTH 5
(Fig. 1). JFIAE C ok 5 % 52 CTHR AR E Y SN-
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Table 2. FREERGHIBIERE I ZH W S LA SR OF5

X A YEFItSRF ¢ FED L
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g‘gll‘jfl;ﬁcw DNADF ILFJLE %W
VCR #UNERE R R/NE
CDDP, CBDCA DNAB BB IUVHIRSRAE % RN
VP-16 FRAVAT—EN AEE ¥R

MCNU: ranimustine, ACNU: nimustine, PCZ: procarbazine, IFM: ifosfamide, VCR:
vincristine, CDDP: cisplatin, CBDCA: carboplatin, VP-16: etoposide
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Table 3. 4 7% = YAiBIEREEICH W S N5 A O

- e {EFRERAL
Temozolomide DNAD 7L FILE % M
Irinotecan FRAVAS—H 1 BEER %N
Thalidomide MEHEMHER VEGFR
Gefitinib Fo X F—HHEEER EGFR
Imatinib FouxF—EHEER PDGFR

VEGFR: (1.3 PR IEFHIA -5 44 (vascular endothelial growth factor receptor)
EGFR: EERERF2 %A (epidermal growth factor receptor)
PDGFR: [/ B SEEFEIN F-52 8K (platelet-derived growth factor receptor)

Growth factors
I
b

Fig. 1. MIRIEEMGNEEZ A 5 2 A O 5T
Thalidomide (&, I P2 8558 T3 7244 (vascular endothelial growth fac-
tor receptor ; VEGFR) # [HE§ 2/ % 4§ 5. Growth factors . bz
. BT (epidermal growth factor EGF) %2 i/ FH S #4858 K - (platelet-
derived growth factor ; PDGF) %. MEEMIfLIL, growth factor % EAET 5
ZLT, BUMWIEEREE L, 72, MEHIARF (ISR TR
vascular endothelial growth factor, VEGF ; & ZEal i 3F I mE K+ ©
basic fibroblast growth factor, bFGF) % % A U C, MFEICLE 7 SR
EMEPOH . Dy & Adjei® D% 42 L THV> 72 (American  Society
of Clinical Oncology, ASCO & ) #BEOFWER/2). K Fuyr*
T RAAL Y, pY ! U VEEEF Y VBRI, RDSEE, Top 1 K
RAVRAT—ET

F — <233 5 irinotecan O N HREE TIE, 15% D% notecn DU A MEE L, M EEEHI 357720, +

DD LN TWAEY | Irinotecan IZ{FEHHITH 5 728, TRGENEIEON RIS Y, EEEFET
TMZ MR #E 22 2B xF L Cid irinotecan 254 73 a » A,

MBREE LTHEITH A2 L awe, —F, car Thalidomide (&, BT 4 — < OWIHICVIEHTH 5
bamazepine, valproate & % \* X phenytoin 7 & O $T & M AT LT, M N R B 5 R T 52 54K (vascular
EEHHLTVWEGE, CThoDEFIL-oTHEESR endothelial growth factor receptor ; VEGFR) IZfFH L, I
% Jif cytochrome P-450/% 3 (CYP3A4%° CYP3A5) 7%, iri- EHAECIHT 5 LT, MEMEImERIEERT L
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AHE SN TWEY, Lal, BAICTEBEREOESES
VA=< T HEBEHNRPAT T THEDT, car-
mustine (BCNU) % TMZ & O ff I IC & 2 A F P BAE AR
FHEN TR,

Gefitinib (Iressa®, 7 A F T2 )13, EEHEER
F-52 454k (epidermal growth factor receptor ; EGFR) (Z{EH
LeFuyrdr—EiitzlET o2 2128, Hl
HEEEINHRIVEN % HE 5 5 (Fig. 1)%®. Gefitinib O [ R i
Erid, FBREMBFREICH LT event-free survival (EFS) 2%
8. 158, overall survival %39.4:8C, FEIEMHIL grade 1 £
72032 DREEREH H\VIE TR TH o729,

Imatinib (Glivec®, JSVF 4 A« 77 —<M) i, Ber
-Abl E H B & OV /N AR R SR B 5l R - 52 2 1K (platelet-
derived growth factor receptor ; PDGFR) D F W ¥ ¥ %
F-VEEEHELC, MEHRHEHEAE T 2EHTH
5 (Fig. 1)9. BRME2) 4 —=<12xf L C, imatinib & hy-
droxyurea & DFFFIIC & 5 B TAHRBE TIX, 27% D EF
|23\ T progression-free survival (PFS)7%6 /1 A T, over-
all survival iZ, 14. 48 Tdh > 72 L HEEN TV 52, Tha-
lidomide, gefitinib, 35 & U imatinib (¥, TMZ % irinotecan
T PEREGN AT LTINS NS A+ 7Y 3 Y HiBEETH 5
LB 202

FEHE (4l B B 1t LT 7 3 S HiBIEE D
BHEF LD LD TOLHIES,

OEHENFBEEE LR U R TH L5, RS
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1. DFEREE

WA DD DG TORASCHEELH O LOH L 2
AR, DT ENEEEOBRIRE TS S 2
EDHEETH D, SR EBF TS 2 BEDRIHKEHT
BEE D, JEEMNOWEESRSD Y, RETERYMO
PEAT e & X, EIE D REAL (stable disease H 5
2 tumor dormancy) b EE L LY FRA M ERD,
AT L7 A L DFIELETIIR B> TL b, 5T
BRI L, EBLEY R 2 TRE L 95 Tl b i S
NTWBEY, ZOEBECTEELR I LIIENE 250 F
R IEEME R L TV A I L2 HRTAZIETHA.
%L DWERDP S, BHGTOFEPSRBEINTY, £
WHELRBREDEZ Lo THIIHEET R ESMRL
ELHEA 2, RERMAREEESEIC X VENSFO
AR L 2T E RS v, 7)) =<5t 54
FHEOER & L TIE, EGF AL iC PDGF % VEGFE %
PG SN TWBEY® X512, Lynch 5% Paez & {3,
gefitinib ZAN 1 B1F % JEE MM+ O EGFR E{m T2 £
BREL, ¥ T Y AL VBT BEFERZED
7200 22 LiE, BSTFOHEEIZT TR, EHI2Z
OFFRBEBHRLTWET I/ BRENIEE ORRICH K
XA LZ AN H AL EERL TS, £z,
gefitinib DGR & BEHN S % E{ZTHE % cDNA ¥ 1
a7 VA& DBBENEE T RBEMETICTHEL, ge-
fitinib J&ZME & B O H L51EET O 9 b O LA 1281E
T-OBIC X )RR S IR 2 HETE A
EDHE AN, Lo T, MIMELEDEL 1T
EC, AL IFELWST LNV TOREBICET 51
WEBLZEHVEETHY, 2O LIE, 5T ENER
HOLYIERERBIREMEREETRICTS2EERZDN
b, IO EESBMLE EThivbid, 5 ER
G A PR AV 2 T T2 52\,
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2. BEFHE

WEDOBERTHITEMOESRITLY, FEAFIOER)
PP RIWER OSSR DM AZICE, BMABAOEEE
WDE (EIZFEZE) PHHICHERL T b 2 LSS
MEHOoTETWE, BIEFEZMET, HAFAKITH S
5-FU DAL EE & T & % dihydropyrimidine dehydroge-
nase (DPD) Cl¥, 10f%, mercaptopurine ( 6 -MP) DAL %
#%C& % thiopurine methyltransferase TiZ, 30f%, irinote-
can DfCEHEEZE T4 % uridine  diphosphate  glucuronosyl-
transferasc1A1 (UGT1AL) Tld, 505D EEDE VD H B
CEDNOLBEINEOEEM LA VESL I EHTE LY,
72, Ando 51X, Vo u YERAEIZE D S UGTIAL
DERTEE ARG L, UGTIAL*28% R EHATHY
HIEGITIXRAREASL T LTHB Y, irinotecan D iFHEAT
WY THH SN-38DFEBRE & B L THEIITH -
HILEKRD % EOFEEREHHAT S L2 L
72, F 72, M UGTIA1D % T (UGTLATE) % irinote-
can DEWEH ZHEL T AR REMEODH 5 Z & g &
T B9 Z O lZ, irinotecan D 1Y Ff (CYP3A4R
CYP3A5%) % #i 2% (ABCB1/MDR1 ¥ X UM ABCC2/
cMOAT/MRP 2 “§) I 8% 5.2 5 & 9 72 8 {5 -4 B
bEEENTETWA, ZDLHIZ, HMADBETEH
BT ATE AR LT, RN RS B PisAKl L £
- ety BRI R, BEH O%/E &)
A, BOEGMRVHAETES0T, BHEDQOL %
O LIEN) TR, REEOHINIZO KE(HFGTE
Hh0LEbis.

3. MGMT BIfzFD A FIVE

MGMT %, DNA 1@ guanine 7% D O 2 Il &
TeT IV FVERIERMICKRET 5 DNABERETDH
B I, FLSAKIO T OV F VLA L, DNA 33D gua-
nine O L x TV FNVILL, I ART R EE T,
I A~ v FEIEERHE (mismatch  repair  system, MMR) |2
L0, TRV AZEREISTHIEEN R RBIEST
5%, 7 F VALK O HEIER & 7% 2 MGMT {14,
MGMT EIZTF D A F VALBG RS T <, 2 Fuik
BrEE cld s E B L Twa®, ACNU % &0
Zba v L7 RBANC L A EFEEECHRBEIN )
F—<EBE2WR L LR TIE, MGMT #15 1
DG A T MU FRER M B L CEGTREAE
BT 22 EATRENT VB, L7295 T, MGMT &
LZF-D X F VAL HERE S 24 L Tld ACNU &t 7 v
FALAIZ G L7258 ) bk & IR L, A 5 )vfl
FeEMEREST 120 L Cid MGMT OB 5-0 72 v [ 4345 % 52
WIRXTHLHLEEZLNDESW, X512, MGMT X F
MEEEE OBRME 7 ) — < LT, 7IVFL
HITHB7, MGMT DHERI R H T 5 TMZ? L (4

A TH D CODP OHEMAVER TH 5%, Zhid, b
BT IREDHE M Z REEEL DD TH L.

4. PEaik1p, 19q X%

B ) =~ omTHREHREZSRBIEL, Lt
PSR T BB L SNTW2ds, FOHTh Yk
1% DMERE(1p) B L 198 Feli (19q) DR K% B9 B IE
B2 B> T procarbazine (PCZ), lomustine (CCNU), B &
N VCR 12 & BAbEA# 1 (PCV HRE:) 2SO THRITH 5
ZEAURENT . FMRRICRRIE N ERE A LD BE
HMIBEAD 1p BL U9 DREDHEL TN, REDH
RS NTHEBNZ DWW TIERMAT I PCV L 24T o T
{RETHAH. ERCBVTIE, COCNUDH Y IZ,
ML=ra v L T7REPAHDACNUD 5\ i
MCNU 28V 6, PAVH 5 WIEPMVEZE L L TF
e Tnad, LaL, 1pBLUI9RENEDLN
Lo AT FNICR DL BBEES V&S OPH
RTH B2,

B bH U

PREZ D & BB, DARESIBMLLTETS
0, ZOFRThbNERRERIME, 4 0BE 6L
TR DG o LRYHE L M2 &F IR L Toh il
NE% S %, 059 BRI AL, AEROIEYHE
DEEEOD FETIFEICEETH Y, HIRERRI R D
ZHLTHEHM®ERE LTSRS 2 WIFO 2T
HBHEBbLNDL., Zok) EIMEEYEL BV TH
WO NERREAIMIL, FHNCETA2HMMEE &b 129+
WCEDWIREBRE ) 2 bR AMH2 A 2 LD IERICE
HThY, 2O 2 THIl@#B LTV HATY 2
FRIER 5w, 4, bUbIAHLE L > TiTo 72
B MADEE IS KRFEREDOE oD E o722
&R DN % A U 7B ISR Yy FR 1 C BAT 75 B
BRI LT, BYREICB W TERIREAR OFME
ELTOREIRKDENT VDL —DDIETH S EE bR
L. ZODE) T — LERICEDSWIBRES O
B R 5N D EYNEROFEMR E L TOMA A
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BHOB IR ThWhRITER S v
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