Review: Lower grade glioma (%" % PCV-+irradiation/f SEH)H = Y 7’/?7

WE: X ARLEISEEFEMEHLZICTT S &) BTk O oligodendroglioma(O). anaplastic
oligodendroglioma(AO) v BT/t fB 252 Z ENM SN T Wz, HEMIZIE PCV FBiFE/
HAZ1d CCNU A3 A S T WL W2 PAV(H % Wik PMVY/IYLSEREE L THEL. K
ERBEREDITON TV, TOMRITIESGM@HD V. &< grade2 D
oligodendroglioma 1233 2 5 #HI, MERIZ L - TEBRFRERER, HHROB, LERED
B BEHRCEREHAEEBEET. H IR TWLEWL (ZOREDMH, BT grade 2 ITH
T % JCOG study HlEA L A7RWEE . CNF TUMERO T, BIEFFEEBLEE or PAV
LEEREO D, WEEITE -7, TEY—NBEHRIL A0 KFEF— L bF T a>n—D
Liso 70N BB T O BRITAKER T, ML T 2 KB study RN TEITH TH D (B
i codel study) o ITAEDIREE B &, PFS. 0S &b ICHAHERL F L O R MRENE O
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- Primary glioblastoma(GBM) & secondary GBM: %/ 1) & —< 2 TiL GBM #ijk b &£y, L
U, EIFEEEMCEZRHTE WD, HEMS., WEARDRIET D GBM(primary GBM)
& XVBHEOENS YA —< (WHO grade 2-3 @7 U A —7) OBEN, BREZEDIR
F =N EEEDN L2 T secondary GBM H 5 Z EMMEI Tz, BEDHNHE
FFENENZ EBHMSNTWED, HETIITDEERTEND pathway 3R> THWS T
EHNEDSMS TS, WHO 233 2016 4th. ed. rev. THEZ O L D /a5 BII RN SR EH
L. T3F1 GBM, IDH wild type 3 X T8 GBM, IDH mutation & WD 733828, E3UTIEWHEES
25, FEMIIEEIZ,  (Ohgaki H . Cancer Sci.100(12:2235-41)

- 1p19q codeletion: 1 FHEEDER & 19 FREA OB O LRI, FISH /& & TR T HE.
ZNHH % oligodendroglioma [ZEMLIC FHEMBEN I EMMSNTHBD, BRI PCV ITRET
HEIN. BRORLTHZORMEZFFT 2HEENE TS, SHROH WHO 7MET,
F)FA - L TRENEREINBEADO—D, (=&AL ScheieD 5. Neuro Oncol.
13(11):1225-33 72 &)

« IDH(isocitrate dehydrogenase) 1/2 mutation: -7/ 27 T EE/KEREE 1 HDHWNIE 2 D HZER
TR, BT OHEENEENT lower grade glioma OF4, EMRIICED TEERERT T
HHTENMHB. =D EHIFEFRBENIFE L. &AW IDHI ERITIELHLOT 3 J BIRE
O—DRID.AVI I EE a7 MV IVEBITBES B HIEEEKRD A ABIE IDH]



ERIIF D ERERZEA L, NADPHE&AFETZBI LT ¥ NIV N EE
R(-)-2-hydroxyglutarate QHG)IZ A H#9 %, 2HG MO@ARICER IN D &, HEED Y A 7535
WD EM, SR 2HG N RE DBETHEINTWS, & 5T IDH] mutation [ IFE
DA AFNZEZERIY, L DNA OBFAFIEESIZRIL, AFO—LAZHRE
LTRESE) AT THSNZ AT O LAEREFERBEOEREZR T I ENGH
o7z, (FEMIIEE <2 G-CIMP (G @ proneural glioblastoma IZF N2 Eb 2L, F
BEIFHO GBM BRAET D ZEARE S, §%OH WHO 7T/ U A —<iIH LT
BENEREINDGH DI —DOERTH S, (Jz& A id Nature, 2012 Feb 15;483(7390):479-83.)

 MGMT promoter methylation: MGMT (O6 methylguanine methyltransferase) #EizT®. 71
T—F AF)Ab. N HD &, MGMT DIEEBET L. YILFIEANI K> THIER D
EN/= DNA 7 I F )AL DBREEERTERL 2%, FALEEHE TILEHH0, GBM T
IR oL, FES I(ZREDLT ILFIALRNDZRS. THREFRT, G-CIMP
DO—REBEFEZLIDMNFERTE<. (HegiME 5. N Engl ] Med. 352(10):997-1003)

DPCV & PAV DL

PCV regimenD#: 67 27 ). 8B EDHE{T. Procarbazine (60 mg per square meter of
body-surface areaorally per day on days 8§ through 21 of each cycle), CCNU (at a dose of 110 mg per
square meter orally on day 1 of each cycle), and vincristine (at a dose of 1.4 mg per square meter

[maximum dose, 2.0 mg] administered infravenously on days 8 and 29 of each cycle).

YHEICBITABRAL P A BBRIEAOPAV regimen : -1 7 VO 03N, 91349
A7, $-12ABE (GABEICTETHREMBAZITOND) & HEIZHEIT, Procarbazine/
G 7R ILINT > (75 mg/m2/day day 8- 21), ACNU/MEGE = B 5 >, B3 TRk
FrolHiGE. EBEECBRHENLE-ERFERICDT THRETE (70 mg/m2 iv. day 1),
vineristine/F3 M4 4 > E 2 (1.4 mg/m2 [maximum dose, 2.0 mg] i.v. days 8 and 29). L T A
ANFEOFHHE LM SN EEE, REH D WIEEELODL. IZFWEhHE.

@AO IZx9 2 PCVHEEDORE (?) &. HE (?) .

Adjuvant Procarbazine, Lomustine, and Vincristine Chemotherapy in Newly Diagnosed
Anaplastic Oligodendroglioma: Leng-Term Follow-Up of EORTC Brain Tumor Group Study
26951
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HE : AOIZ%d BRTIZPCVE L 3#H U /zphase Il trial. —BLIXPFSEE. OSAEDHH%E
HELREY, B 7+ 0—7 v TEOBEBENRESULTOL S ITHEEN/.

P: FLAETH AO FB# E: 59.4 Gy radiation Df2IZPCV 6 7 — ) C: 59.4 Gy radiation alone O:
overall survival(OS), progression free survival(PFS). 1p/19q LOH O /%7 ~ bf#E. AR
912 MGMT AF )k, 1 DHBREZEM,

EirEE R 3680H %S, 7+ O—Hif #1404 H. RT/PCV arm®median OS(mOS)IXH
FlZEM o7z (42.3v30.677 A, HR 0.75; 95% CL0.60 to 0.95). 80D 1p/19q codeletiond O @
BECOSIZIEE L. PCVEEBMOZIEN X V3R < R 5z (RT/PCV armDOSAEFE vs.
RT arm112%1 F ; HR, 0.56; 95% CI, 0.31 to 1.03). IDA mutationalb FEFRERTFE L THEER
RO,

B AOBHIIRLT. 594 GyDORTIZ6Y 1 7 IV DPCVZ BT 5 &mOS. median PFS
(mPFSHIFEF L 7=, 1p/19g-codeleted DEBF TIXL DPCVOBEEZIT LT W &0 -
7ze

Phase 11I Trial of Chemoradiotherapy for Anaplastic Oligodendroglioma: Long-Term Results
of RTOG 9402

JCO.2012.43.2229

H#YJ : AO, anaplastic ologoastrocytoma (AOA)d chemosensitive. $171p/19q codel. D & =,
PCYDEIRZHRFL.

P: FRAFHAOQ, ACAEH, E:59.4 Gy radiationDEIZPCV 627 — )1 C:59.4 Gy radiation
alone O: OS, PFS. 1p/19q LOH®D-f >/ b bikad, HABRBICMGMT AT )L, 1 DH Bk
B ZEMm.

FEIrREE 1 2914A123% $k. PCV plus RT : RT = 148:143, mOSIZ 772 U (4.64F: vs. 4.745;HR 0.79;
95% CI, 0.60 to 1.04; P 0.1). Codeleted tumors® B Tld. JEcodeleted tumors D BH XL D T
MEMN- 7 (PCVART 14.74F vs. 2.64E, HR _ 0.36, 95% CI, 0.23 to 0.57, P _ .001; RT: 7.34F vs.
2.74E, HR _ 0.40, 95% CI, 0.27 t0 0.60, P _.001), F7/=. mOSHPCVEBMHENHEITRI TH -
77(14.7 vs. 734E; HR _ 0.59; 95% CI, 0.37 t0 0.95;P _ .03). FEcodeleted tumors D EH TidmOS
TN 72 (2.6 vs, 2.74E years; IR 0.85;95% CIL, 0.58 to 1.23; P _.39). 2w I AET



)V Tidcodel D EE TPCV plus RTAHEIC TR EIFRTTH - 72(HR _0.67; 95% CI, 0.50 to
0.91; P _.01).
#5381 1p/19q codeleted AO/AOADBEFIZHB T, PCV plus RTIZHNREHIETH S, 2
L. BEBRBRICIIEE L T o AR 7+ 0— 0BT O RETH 2 RICEEDN
WETH5B,
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2008 4 T AIZHE AN X 4172 EORTC 26951, RTOG 9402 O #J %513, prespecified @D
result | OS UL fliITN/2 VY, PFS OLEIIHTNZ, EWDBHDTH D, 2012 FITHE S
NEEMREO 7 2 0—7 v TEEANCGHEHINTHE ST, AR THNESEMRICTE
T, BMLSSAEN—NERD study THBH(BTS5< EBMIZFFEL W Drp S idRINEIcE
NHmMLEBHHND). LML, oligo ROMBIITHREHFTHLNS, AR THIULEH
F#EREA TENOWENRZHMORELESRZD, EBHEFPBEERTHLING,
B study 2SI RRF EERADP2720T %, TOEKT, MEEZREHST
HIEMIZ E->TEMBIITE R result THH o7, HO—DFHIRELIT, HFE4-5E
HET_DOMRED 0S,PFS DI —TNiF &L A ER UEH Z2RTDIZ, TOHRDOTFENL
PHEMTAHRBICE<Eo TV EWVD RNy — 2 2R T 2 ETH o o/ ZUdgib
Dim e, 2<FEIUHEHTH S, IDHI/2 mutation DHBANEMENZOHKERELTH
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Fig 2. Kaplan-Meier estimates of progression-free survival by treatment group.
The hazard retio for survival of patients treated with procarbezine, lomustine, and
vincristine (PCV) plus radiotherapy (RT) compared with RT alone was 0.69 (95%
Cl, 0.52 t0 0.97; P = .004). MST, median survival time
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Fig 3. Overall survival in both trestment earms for (A) the patients with

1p/19g-codeleted

tumors (n = 80) and (B] the patients with non-1p/19qg-

codeleted tumaors (n = 236). N, total number of events; O, observed events; PCV,
procarbazine, lomustine, and vincristine; RT, radiotherapy.



@WHO grade 2 @ low grade glioma {233 S HHBLERE

Radiation plus Procarbazine, CCNU, and Vineristine in Low-Grade Glioma.
N Engl ] Med. 2016 Apr 7;374(14):1344-55. PMI1D:27050206

H #9: grade 2 glioma {29 % radiation + PCV vs. radiation alone D& p%#E
WL T 22 phase I, ITT fi@47 NCTO00003375.

P: O, oligoastroctoma (OA), diffuse astrocytoma (DA)D B2, 40 LA T subtotal resection LA T
DOYBRBIZEE - - BE, 40 BU L2 TOMBEHE Z R, E: 56Gy radiation DIRIZ PCV
6 77 —JV C: 56Gy radiation alone O: OS, PFS

F7rHER 1998 SEN S 4 ERIT 251 ISR ER, T4 3—7 v FHRIE 119 F. 55%DEE
BT, (bR ff B mOS A EM - 72 (13.3 vs. 7.8 £E. JEL-D HR 0.59; P=0.003), mPFS
HIFEEE (104 4F vs. 4.0 4E) , 10 4 PFS 1 51% vs. 21%. 10 4F OS 13 60% vs. 40%. BUH#RE
FEHLF L, oligodendroglioma D YFIEFT RAT OS, PFS & kT 5 FERIFRE T,

¥53 grade 2 glioma @ _EEE I3 — MZB W T, PCV + radiation # D OS, PFS A" radiation FLJH
BEoThE kR,

ZOH

1) RT alone £l RT % 98%/M5E%. RT+PCV T RT % 93%/435E%, PCV % S8% AT,
Procarbazine DT DA T A3 334 7). CCNU, VCRZ4 9 A 7).

2) 113 4T IDHI R132H mutation % FHEFELA TRET (HHEEDHITRED 45%) . O D 78%.
OA @ 54%. DA @ 48% THilt.

3) 1p19q codeletion 3 69 I THET L7z 4%, EHINDIa T ETHMAR M ICIXBE 5o 72,

4) PFS OF# BT R F I3 EHR B #5815, oligodendroglioma DYREEFT A, IDHI
R132H mutation 233137 L 7z F1&FHIE T

5)08 O T BIFET IS G+ S38E, oligodendroglioma D¥RERFT K., 40 LA . IDH
1 R132H mutation I35 ZMHFEEICES T,



6) BHITHEHRBERTIEEAER L., bHBEEH T grade 1 15%, grade 2 6%, grade 3, 4
1T DT 1%L T, grade 5 7 L. MMSE 12X, #3EH 5 EM. BEMIDBEETEN
RN E THER I NS FLUBROF—411 L.,

Discussion®¥LER : RTHPCV OB HEAVR S/, IBEEYRIZIDHT R132H mutation® # 50
HBHWIOADBETRICREN o7z, EFMEARMO D BIIRIT, BRI TERNNT
< BEENZD 5N/ I Nidgrade 3 AO, ACAIZ D W T OFATHISE T3 HEORTC 269515°

RTOG 940212 H R 5N S M. 1pl19q codel b ATHA TTFRRIFRTFTH Y, DHIRIZ2H
mutation &3 WAHB & 0 . F/2IDH 1 R132H mutation& 7/ A7 -1 B O AF )ALH R < HH
T B8, MGMTAF )AL EBSHBEL TWa eSS D, Lizdt> TPCVIERIZE £
BT INFNALRTH L TlWEZEZRZ U iEES Y.

<KBRA>

B EEEA R EME LPSENIRETH 5. LARBREMGEORENTD
WTIERGNS NN, EBIZRERT NI OB 2HE. i< F A3, (anaplastic)
oligodendrogioma IZ D W TIE OS, PFS O A — 7 O, HEMER- T, EMIcizsER
BT D, &3, EORTC 26951 % RTOG 9402 O B FHOWE & 1T EH 035D,
ZRLTED., BITHEOZLESRBINTNS,

HEHHPAV IC X BRER 2R OGN, R TEVBGETCE2:BbNs L. ARE T,
BHBIBEROEBENDLIEVHDIZZDDDHB I LN, BERARTIIRWESS
N

Diffuse astrocytoma T & marginal 7274 5 R OE %= R 2I3E TEE,

F7=. PFS HREIZFIN-EIN 1044, 408 THoz. DFED, WITNOFTHoTH.
HIEBEHRERN G 5 FEEHBEL TRETE2BF LR LAEHEIIWS 5 EIR S,
—HRIZ. 50Gy 2 OFERMSBURBEEL. S FERATIIBERITTESEENTNS
7o, HEBEREEEZ B, EBT S (HRLAROZDIC, THE<) SBI3E< i
0 DDOHBD TR,

R OR LB ST REFEMRTH D radiation necrosis &, FNAF NI REEFHT
el ET, MBLOT</A>TWS (EEOHFEAHRKRIIZE. BROBAVLHET. ki
BRI HEHOZNEITIH S, )
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A Overall Survival

B Overall Survival, Grade 2 Oligodendroglioma
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5 7 No. of Patients o § 7 No. of Patients
B Who Died Total No. RT alone 3 Who Died Total No.
RT+PCV 54 125 RT+PCV 14 50
254 RT Alone 84 126 254 RT Alone 32 57
Hazard ratio, 0.59 (95% Cl, 0.42-0.83) Hazard ratio, 0.43 (95% Cl, 0.23- 0.82)
P=0.003 P=0.009
0 T T T T T T T T T T L O T T T T T T T T T T T T
01 2 3 4 5 6 7 & 9 10 11 12 0123456789101112
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RT+PCV 125 113 105 97 90 87 82 77 72 67 62 56 35 RT+PCV 50 48 48 45 43 43 41 39 36 34 32 28 20
RT alone 126 121 109 99 91 78 75 64 56 52 45 38 16 RT alone 57 56 53 53 50 45 45 40 35 31 28 24 11
C Overall Survival, Grade 2 Oligoastrocytoma D Overall Survival, Grade 2 Astrocytoma
No. of Patients No. of Patients
Who Died Total No. Who Died Total No.
100+ RT+PCV 19 39 RT+PCV 21 36
RT Alone 30 40 100+ RT Alone 22 29
Hazard ratio, 0.56 (95% CI, 0.32-1.00) Hazard ratio, 0.73 (95% ClI, 0.40-1.34)
P=0.05 P=0.31
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