FHrEEFMAEHEE
= an m e EA TR
EERM DR KOIZECDREICET DR

5le

1ot
T

TR AFE BENRRLSE

MFEAERE EE Ak
T25 (2013) &£5A



IT.

. MIEHT IR

W FEREHE
Y A

PR R OTHTIZE 2 —Hk
WHEERER O TIATH) - B Rl






B SR B S (RSB BT I )
IETst S &

= B E R D 2 =AU K CARBE(L D BAFEIZBE 9~ D A ZE

e fEE  WMEEYE ESIAANEE 2 —FRyEis HER

WMRER

SRS EICILE T D IR B BTG EEITH O O B EEEFEZOWT, [FETEE
ZIERICHEE T AR E BB & HERIBEDREHTEBLR ERFTEE] Om@Em»N»s
WA ED T, BT OWTIE, [CT. MRI @ volume data & BE DERMBFRNHEEE
Hil 5 A O B g A R T DA ) TR R R AT MRI T CZRIZFHE T 2B & B .
lAdaptive Radiation Therapy (D72 | ZFE ~ OEMRIE R T 8T TRV E TR
FEBNCT)D7= D PET-CT BERICEABHG SR OV TOREEED | #HIZD
W TR R B G EE ) | (rreversible Electroporation (IRE)] ., [EEREEE W |, [
FHIFREIEBNCD I 2R LT, REE 1L, 7—F 777 O7a MRI RIS OB %, 225
FHECHVAWERTES —al VU AT ADOBE, MU RIS EEEM BOa— B —ACT
HEETHRESFAEIRAREL TS CT - ETEELRT — T NVEER T HLEHIT, HLn
SRETTR RS TH AR R B RE . IR E IR 1B, Irreversible Electroporation (IRE)IZES

T ORI R B DR TS aE DT,

gy

FreH R SES ARG R 2 — R R
BETRRBEERE

FrE M B AR S — Rl
BERHARARR

& A EURFEEEER SR
TR P20

FNMET  ESZBARIE R 23 A T - R

T F— 2RI =R
e A —BE SRR RFERF B TR IR

ER TR
NEA  ESIBSARIZE A — R
SR ERER
fRiEEm BB ABLZ— IR
TEETRRE2 T - IVREDES
BIREE  ESAE L2 — Rk
B2 ERIER
RHEEEZ  ESSAIZE LA — g
ME R RIRR
EEEE ESAARZE A — R
SR ERIER
ERE—  ERERERKFRFR
R O SER, BRI B
EERRE  ESAAFE 2 — R IumEhE
SRR RE B
A. BFEER

5 ) BRARSTF L UL B OAIFKIZ X AT
%9 B MR T REBRICEA L, L, &
ERE S DB W TR 2T L UL iE
LTELT, REEFIIREEOEEIIERE L
TREMLAAFEEICZERNON TV D ORBLRT
HbH, LoT, AFHEEIZILE S D2 WV ITEET S
IR EAREIEDORRIL. BAEFE D QOL [ LD
B2 b, APHERECHEEM B EREEICEI E

BEME2E, BRbita 20 2ob DK
DONAVEREHRITHFELWEELE 2 58T, i
DTEERFETH D, 20 L5 RIFFENRE
FEAELTAHEDICE, 1) BEREEY EMRIC
RBICHET 2 mERBFERIN. 2) WERIZE
WTHEERIBEDR 2 BT ) 25 ERITEEE.
DHEBNUETHY, RFFRILIINEDTZHDE
EEEFNEREETD & EHIC, BRRRICEY
L. EELT A &2 BT R b,

B. W55

EEBEGFEHFICOVWTIL, REMZERTEE
IR 2FERME LT, 1) CT ®° MRl TH7
volume 7 —% & BEERROMERZHR LV EERTH»
OOEEFRAOBEBEZRRT LN, 2) BiEE
FRHIATPZ L O TE 2 MRIEBN TOZEHZ
FET LHEINE . AERIBRICRIT 2 F I &
LT, 3) BEAxBREBEBORAEIZL D Adaptive
Radiation Therapy DT, 4) 7 7 F 7 HEHEE
EBNCT)D 7289 @ PET-CT EIC L 5 HEiBERK
WMERY RiF, Z0OBEETo7, £, FLWL
RFTREFIFICOWTIE, 1) BEREERE.,
2) EREERFIE, 3) Irriversible Electroporation
(IRE), 4) BNCT %#V kif, #EBREAEORE
DNEE o - 8 R ORGSR IUB B RIE L electric
poration IZ-DV\T, & DL &G MEL TR 5
7= OF VI FHERRRBREE A LR L,
(fREmE~DEE)
FERF RS EERUCH 2o T, ~V VR E
. BERRBRGEEES BT L, HREARANIK
TEHXEFRWERA L XFICL2RABEORGE
VEETHELEDIL, BIMEROBREEEES



BL0AREZT CHRBREITO & Lz, B
FIZRA LEAEFRICONTE, BT
REHICHRE SN D L EHIC, DRLTEMFMZE
ELoFMEZITAZEELTND, T, #HEk
FHOBANERIZONTIE, REOGEEMELHERT
LI DBEGREI I I NEERT LR, BERITE
2 BN ERABEETOATEMA L., & bICBE
BRlCHWS N ZBEAERIZ, RERT 7 BRI
LHEICRES N, o, TRTORENTES
NAVATLEENTWE IV Ea— X NITRE
TAHZ LY, EABRRESRE TEL L,

C. WEFER

I ERFHERN

1) CT = MRI T/ 7z volume 7 — % & FBEKFD
REE®R L VLR, D OEE TR OEEE RN
ERAYs 0]

MRFE2 AW RBEORENI, T CIcERAE
TR FHEE G OB TE L U TOMIERERIRIS
FAENTHWER, TOREEZERBIZENTTZO
W21, MEAEM OB E OF %] (KR SI2 LD
BEIT A, HDHVIE, BEEN, RER, F
RERED X D ICRBEIOR LN TZEALAY) . 72 HTNT,
FABZRH T A v H BT DT D [HEREE ] O 2
DO RS ZOEMISAEBRF Lz, Bhx ol
WERAZIZ BT D REK DORER B DORRZEILER RN
FRAGELRFEEATHY . ZOHAICITIEROBEE
WA L OEEINR N Z o TEBOKRAELEZELR
Reieo Tz, BMERFEEMIZELEBED
INEUE, BRSBTS a — T O/NEUEEITV,
o hEATDT—TERER L, —H., BER
JEE 72 CBY X B B EML DO ZERTIE, B X R R A
BB AICOMT —EDORENEL D, L
L. 21G BEOHMNEREHPIENEZ ENE LT
HEERAICIZFE L1272 6T, TOFEMTE B R
23, FEREHR D R WMERNIZB W CIRO BRI Z1T72 9
LCoEEE L D7 BRITENCES &2
BHe ZDOXIRDITER LTI-#tE TA RIZTRD
BHE BT AT Z T S LTHESLL T
%, £oT, 21G BEOMES T, MRI FTT—
FT7 77 "D, HA KL ELERIED
ML IThRolm, LLRBL, FEOEMIZD
WTRERT 21T o 1203, +o 7 Ese 28 78 DB
RIZIXES 2o T,

2) BEARAZELIATZ LOTERV MRIZEEN
TOZERNEFET D HI

FERMER D B PR SN D MRI T OFEE G
IZOWTHRR L, MRI BE&NEELEZ T2 BRRE
MHEDL—P—E—LORKIZIY BRIT A %
RTEINEBEEL, 2hEfTRhH>7Ta N FA 7D
HEEEER L, BEKFHEIZHAFREDE mm L
T &I, RRERE B BR AL AN 2 T2 D B
FHOBELRBRNT ERERINZD, IFE

DERPERSEES C— 22 ET2RKEE 2D
7, BRIFEOTR, ERAWVREREEL T
HOWEEITV, ERATRE R ERICRE LT,

3) FEXIREEBOMRAIZ X D Adaptive Radiation
Therapy DIt

Coned Beam CT, 2 FHiEMR, AFL—F—ZXF %
VT H DALY, CT #¥7% LIZ Adaptive
Radiation Therapy % AT fg & "2 Hfff & L C, B
IBREB I BD a— 2 B —Ah CT EECBC%
AWTHRESAE TERAELET S, CT E-ET
BEEBRT — TNV EZMR LT (HEkiE, CBCT b
CTHEZRDDZERAFETH -2, BIE. 17
FEEHE A CT |EEITh RTINS ES A E E .,
FRTHENTE RN oT2), ZOBRBET, K
23 CBCT b DETEEFRICKRESEETLZ
EMHA L2, HboW T, IBEEHEH CT L
1B D BE DBRBEELERAMTTREIZT 27200,
VY=t —AE AW RREMERDIE S A
TALADRFE L, SFEX, e hEFATEAN
TERALELOMBERIZOERFTIL, SBBRTE
BEELMNI LT,

4) R 7 R FETFRTEEEBNCT) D 72 O PET-CT
M2 X 2 Efg B

18F-FBPA PET #2512 i\ 5 FBPA BIFI DA RLIZ D
W, ULE 500MB q LLE (2 EIfRESY) . BUREF
HIEE 99% UL b, HEEE 25MB q / 1w mol D& RkHR
BER L, £z, MEEOHRICREE, ¥—7
v RO U F 7 ADBEIZ L > TRAET S KED
HEHESY U U L@ BEFERTEIC B4 5 R RRES
BITV, EHT A0 0O&MEEZITIEH R T 2RI
' 2T,

IWEBREY 3520

T EZ 7 & REFTREEIRIC DWW T ORER
HERFEIE L BB L, RERZ1T7 5 IRH 2 %fiE L,
7. BRABOZDOFHEX 21T oT,
DIEED - BN EEIRERICxH T D BRI B TER
DO /I FEFRER (JIVROSG-1101)

HEY : GIBREIS D72 WEES - BN EEFs 0 &E
MIEE (FCIRBRINE SN TV A/NMEBERA L
Br<) R AREAIERBIREO LM, B2k
DFFMm,

HER 1A - BAEE IVR #1582 /1— 7 (JIVROSG)
W2 KDL hERR SRR & U CHETT, & R
HIE COREIT % T 7€, 5 LFEREBRE 2 1TIX JIVROSG
3x3 ¥ (Ann Oncol. 20:1943-7, 2009) % {HfH, F&
FHTE B &2 et OFE, BIREFHnE B 2 ERR
BAEZMEOFHE (RENEEEIE. 1| BRI ESR
EE), AEFRORBBE LBREOFMmE LT,
BAZREFIER 22 1], SEGIR SN 2 £, BRI
3FEETIE,

MRARRIMER OMERMGHEEE S ORRBE/TD,
SEHEEB L L UTRIICHE>TOHEL DER



DYMELRY . ZnbIIxtT AEFEEIT/2 o7,
QA FEIEEEER - BENEEICXTT 5 R R
RO I AEEE (JIVROSG-1102)

BRY : BEFEOIRENTE D D WVIERIR T, EYo
HEELIMNOER 2 BT 5 FEORWEEE - F
BNEE IO T 2 REOERBIREO LR, A%
M D FFAM,

B HIE: JIVROSG 12 & B & s kst & LT
FE1T, B ERERTMS B COMITE TiE, 8 [
BRER47IZiE IVROSG 3x3 &/, EEFHMhER
FEEMOFHE, BIRHOFHNER 2 ERUEOR
ELHIE, AEESZONKLHAEE L LT, BIEE
F%k 22 B, JEFIBGFEIM 3 £, 2R3 E6
r A EFE,

FRO AR, EEEE B & LTHRBREZITRD
T2 D DYEfF B ED T,

QB FEERIEE - BRNIERICT T HEREERK
RO I FBRER (JIVROSG-1103)

BAY : BEFEORERRED D VIERIE T, BYo
HEELIMNIER 2 BT 2 FEORWERMERIE
BEE T 2 ERBEHIREOL 2, Bahk
DFFM,

ABRJ7IE : JIVROSG 2 L B &gk LRt & LT
Mi1T. & EREG E COMITE TE, 3 1R
BRER4T1E JIVROSG 3x3 iE& A, EEFHMEER
L EMEOFME, BIRAFHGIE B 2 B OGE DR
LR, AEESONFELHEE L LT, BIEE
B%k 22 B, EFB SR 3 F. 2RBEEIM 3 F 6
rr A% T RE,

B, ERBEREEOEERIZ OV TOERNR
NRRF5Tholziz, HEEDEANEREIZE T
LRI EIT IR 0T, ZORER, o7 EARMEREY
HERTDHE DI, FFEEER L.

DI EE AR Z %95 Irreversible Electroporation
(IRE){&#E O /11 FH7RER (JIVROSG-1104)

HAY : BIRRIE IS O 722\ E R B NEEs O M
%45 IREVREOZEME, BMEOFEH,

HER H1E: JIVROSG 2 L A& skkEaFze & LT
W17, = E ERRHmGIE COMITE TE, 8 TR
BRER4yI2IE JIVROSG 3x3 £ A, EEFHmEHE
ZREOFHN, BIRAFHNIE B & EEEEIELNR.
[EEHE R, AERRORNRELHEL LT, B
EIEGISR 22 B, EGIBEREIR 3 £, SRR S
5 TFIE,

W, REEFICRBREREGT A TETH o728,
HEERB ELTIHRIICHTE> TOEERNLE
Loz, EROREHIEFBREEGDE T,
HERFHEOEEE, BEEITR o7,
OFHEIEREIZ%T 5 Irreversible Electroporation
(IREBE DS VI fH7RER  (JIVROSG-1105)

BB : UIRRENS DRV VEEE I 5 IRE iR
BOEM, B OFHE,

#BR 5% JIVROSG 12 & B &Mk tFafse e LT

WA, RS E T OMITE T, 8 1R
BRI 4312 1E JIVROSG 3x3 =2 A, EEFIEH
ZEEMOFE, BIRAIFHMIE B & BEE IR R,
B/, AEEZONARLEE L LT, B
TEREFI%R 22 I, FEFIBGREAR 3 £, 2RBREIM 5
FrTIE,

WY, AEERICHBREZEET 2 TECTH 20,
SCEEE B ELTITRIICDE> TOERRLE
Lipotaizd, ENORERBEREEE L&D T,
AERFHE O, EEEZITRoT,

D. &

BEE LR L 20 90h B ARFOBAUERIZE
WTCIE, REOIEREENREERBETHY, K
MR RE RN =N Tnd, LL, 7
J LRSS LUV b ORISR KV Rk
IIREBROIZHESR L TV D b OO, RERES OFE
IR W TIREE R T L -ULIZIZZE L TV,
T, EYEECETAEARERSKREZERT
LHZRERERE bRH->TND, LoT, AREE
WZICHEE, & D W I 2w 5 IEE B EE:
DORRFEIT. KRMOPAVERIZB T HFEDORE L
x5, AWFFIE, TNEARETHIZOOEE
EREMEZERE T E LI, BRARICEVFE
L, EBETSZ L2 BTN,
EEFHERINTCTIZ, 1) CT <° MRI T#7Z volume
T— & L BERKROMEBE RO DLEEHT M OE
WA FETTHERICHOWTIL, BEFEOHIT &£
L7l b biERDBEREEDOMBIMTFEL LT
DOFEBH LA L, HITEREZH 2T VA
JEFRE L U CHERTAEZFEEBMT I LT, 1
D THMEMSOLEZER LB Z T bIK
Lgi i 2 BT 28ME 2175 2 LI
L= L, ETEETORBEBOREELZ K
ELEBREEET, KERERELOLDLE
bbb, —F5. MRI ET7—F 777 hodin
HMRBRISTORZIT., R OSEITERSH R AT
BER St L HREFICE SR L2, DWICEEFRIZ
WEPHTZENTERNo72, 2) MRI EERN
TORRZFETHHINFE L TOL—F—E—L4
PRWZEBIZOWTHL, WD CTRREDODIRNE
FIFERABEGEED e ¥ 4 TRER L. R
FEEATT R bin, TOHF T, BE— AR L2
ZHIFHOLRIZOWTHHHMT L TR SN,
RIFFZHREM TIIRNb OO, REMEEIXSH%
DOMRIFA RTFIVR OEBIZKEEESTLIHD
LEz b3, 3) Adaptive Radiation Therapy ® 7z
D OBEBFEMOFEAIL., TNETNOEMN—EE
DFERIBICEE LRI NIEERRER LOTH Y |
INETOHRIZEDBEHNBIBELEEMNED
CBCT W THESAF AL T2 CT &
FBEEBRT — 7 NVOFEREZIT T, ERRRNR



TCORIELIEEZITRoTz, ZOEERNLDE
B X0 B RRRE R IE A T E T D BRI
Adaptive Radiation Therapy IZfxbHEERHDTH
v | ARFFERLE I Adaptive Radiation Therapy D>
WCREL FETDHZ ERHFFEIND,
BETREEN L, Fl-ReESET TH D
TR BRI, ARSI, IRE VERICE T
% 5 KOBEKRRBRFEESMER I, RBRRAEO
72D DFHEEXNED SR, D OIREIEIT
Kk TIEE—ETIThL T3 500, RE T/
R ANCH T HREOEFBIREEZRE, WIhd
HEIERAGEOIRETH Y, INELEEE B IZ
LALLM L LTITHY ZEOERIT. 18
BIE L LTOFEDO A7 53, fFRORM~DH
R CHE I DEANIZBWTKERERE B DL
EibNb, —H., IN6DOREEIRFIZOWTD
B & B AR RBRIC X 2P I R A Thix &
AERL | BHEMEBERLBODTRENVEZZION
%, EEERTME E» b EEREER B ~Ofl
EEEIC LD HEERHFX DD, RROBBITEN
72, AH Lk L TED TITS FELHD D, £
72 BNCT OB B XA T 1 & 70 D55, WL D
Wi RAT K 72 18F-FBPA PET 2V 5 FBPA
K DOERRDEREND, FEREL TOEA
AHEFY) & 72D BNCT 2 BthT 27 OEERY)
HBEAZ =T 52 LN TE AL, AFFEDOK
ERERLEEBLOND,
E. f&im
ABBIG I ILECT 2 IEREMRTTREZ1T O 72
DOEEEFEEMTOBZ, FHMEE Bez. [RETE
HEEIEHICHEET 2 BEEBEN & HEERE
BAREZTHEDIBERITEE] OO ODOKRE
T —<& LTHF3ERIT 72, MRIXHSERERZH
SOBFIIREITKR D o 7208, F DM OB
[ZOWTIE, AR/ & ERb~DEDH ZRT
ZERTERL BT, —EITERRAYEE & B4R
THICE-Tz, £, HAVORERESR BNCT
ZBALET B 72 O OHIE B PE OIS %ETLKO%
LW 3 DO FATREEMTICOWTIX, 5 DDRERK
R EEL R L, SEEEB & LTTR K
RRBROFH X EHED T,

F. f@EEfalRiE #
72,

G. WrgeFER
(WrFeRE) WHL
1. Ogura M, Itoh K, Ishizawa K, Hotta T, et al: Phase
II study of ABV (doxorubicin with increased dose,
bleomycin and vinblastine) therapy in newly
diagnosed advanced-stage Hodgkin lymphoma:

Japan Clinical Oncology Group study (JCOG9705).

Leuk Lymphoma 54:46-52, 2013

1.

Yamaguchi M, Tobinai K, Oguchi M, Hotta T, et
al: Concurrent chemoradiotherapy for localized
nasal natural killer/T-cell lymphoma: an updated
analysis of the Japan clinical oncology group study
JCOGO211. J Clin Oncol 30:4044-6, 2012

Kagami Y, Itoh K, Tobinai K, Hotta T, et al: Phase
I study of cyclophosphamide, doxorubicin,
vincristine, prednisolone (CHOP) therapy for
newly diagnosed patients with low- and
low-intermediate risk, aggressive non-Hodgkin's
lymphoma: final results of the Japan Clinical
Oncology Group Study, JCOG9508. Int J Hematol
96:74-83, 2012

(BFoesr#E) FRIHRHA

Sato Y, Watanabe H, Sone M, Arai Y, et al: Tumor
response  evaluation  criteria  for HCC
(hepatocellular carcinoma) treated using TACE
(transcatheter arterial chemoembolization):
RECIST (response evaluation criteria in solid
tumors) version 1.1 and mRECIST (modified
RECIST): JIVROSG-0602. Ups J Med Sci
118:16-22, 2013

Ikeda M, Arai Y, Park SJ, et al: Prospective study
of transcatheter arterial chemoembolization for
unresectable hepatocellular carcinoma: an Asian
cooperative study between Japan and Korea. J Vasc
Interv Radiol 24:490-500, 2013

Sone M, Arai Y, Kiuchi T, et al: [Shared web-based
data center for multi-institutional clinical trials:
evaluation of UMIN-INDICE (university hospital
medical information network-internet data and
information center for medical research)in clinical
trials of JIVROSG (Japan interventional radiology
in oncology study group)]. Gan To Kagaku Ryoho
39:619-23, 2012

Sofue K, Arai Y, Takeuchi Y, et al: Safety and
efficacy of primary metallic biliary stent placement
with tract embolization in patients with massive
ascites: a retrospective analysis of 16 patients. J
Vasc Interv Radiol 23:521-7, 2012

Osuga K, Arai Y, Anai H, et al: Phase VII
multicenter study of transarterial
chemoembolization with a cisplatin fine powder
and porous gelatin particles for unresectable
hepatocellular carcinoma: Japan Interventional
Radiology in Oncology Study Group Study 0401. J
Vasc Interv Radiol 23:1278-85, 2012

Inaba Y, Arai Y, Yamaura H, et al: Phase II clinical
study on stent therapy for unresectable malignant
colorectal obstruction (JIVROSG-0206). Am J Clin
Oncol 35:73-6, 2012

Arai Y, Ohtsu A, Sato Y, et al: Phase I/II study of
radiologic hepatic arterial infusion of fluorouracil
plus systemic irinotecan for unresectable hepatic
metastases from colorectal cancer: Japan Clinical
Oncology Group Trial 0208-DI. J Vasc Interv
Radiol 23:1261-7, 2012

Arai Y: Clinical trials of interventional oncology.
Int J Clin Oncol 17:301-5, 2012




1.

1.

1.

(BrEniE) ¢/ M

Murakami N, Suzuki S, Ito Y, Itami J, et al:
106Ruthen1urn plaque  therapy (RPT) for
retinoblastoma. Int J Radiat Oncol Biol Phys
84:59-65, 2012

Mayahara H, Sumi M, Ito Y, Itami J, et al: Effect of
chemotherapy on survival after whole brain
radiation therapy for brain metastases: a
single-center retrospective analysis. J Cancer Res
Clin Oncol 138:1239-47, 2012

Mayahara H, Ito Y, Morizane C, Itami J, et al:
Salvage  chemoradiotherapy  after  primary
chemotherapy for locally advanced pancreatic
cancer: a single-institution retrospective analysis.
BMC Cancer 12:609, 2012

Kuroda Y, Murakami N, Morota M, Itami J, et al:
Impact of concurrent chemotherapy on definitive
radiotherapy for women with FIGO IIlb cervical
cancer. J Radiat Res 53:588-93, 2012

(BroesrisE) &8 A

Sone M, Arai Y, Kiuchi T, Kanazazwa S, et al:
[Shared web-based data center for
multi-institutional clinical trials: evaluation of
UMIN-INDICE  (university hospital medical
information network-internet data and information
center for medical research)in clinical trials of
JIVROSG (Japan interventional radiology in
oncology study group)]. Gan To Kagaku Ryoho
39:619-23, 2012

Matsui Y, Hiraki T, Gobara H, Kanazazwa S, et al:
Phrenic nerve injury after radiofrequency ablation
of lung tumors: retrospective evaluation of the
incidence and risk factors. J Vasc Interv Radiol
23:780-5,2012

Kanazawa S: Current status of interventional
oncology. Int J Clin Oncol 17:299-300, 2012

Hiraki T, Kanazawa S: Lung radiofrequency
ablation: potential as a therapy to oligometastasis
and oligorecurrence. Pulm Med 2012:196173, 2012

(BrEn#EE) FRET

Minamimoto R, Terauchi T, Jinnouchi S, et al:
Observer variation study of the assessment and
diagnosis of incidental colonic FDG uptake. Ann
Nucl Med, 2013

Daisaki H, Tateishi U, Terauchi T, et al:
Standardization of image quality across multiple
centers by optimization of acquisition and
reconstruction parameters with interim
FDG-PET/CT for evaluating diffuse large B cell
lymphoma. Ann Nucl Med 27:225-32, 2013
Tateishi U, Terauchi T, Akashi-Tanaka S, et al:
Comparative study of the value of dual tracer
PET/CT in evaluating breast cancer. Cancer Sci
103:1701-7, 2012

(BFgEs3 ) H AR —RR
1.

Liao H, Fujiwara K, Ando T, Sakuma 1, et al:

Automatic laser scanning ablation system for
high-precision treatment of brain tumors. Lasers
Med Sci 28:891-900, 2013

2. Abolmaesumi P, Fichtinger G, Peters TM, Sakuma
I, et al: Introduction to special section on surgical
robotics. IEEE Trans Biomed Eng 60:887-91, 2013

3. Liao H, Noguchi M, Maruyama T, Sakuma I, et al:
An integrated diagnosis and therapeutic system
using intra-operative
5-aminolevulinic-acid-induced fluorescence guided
robotic laser ablation for precision neurosurgery.
Med Image Anal 16:754-66, 2012

4. Liang JT, Doke T, Onogi S, Sakuma I, et al: A
fluorolaser navigation system to guide linear
surgical tool insertion. Int J Comput Assist Radiol
Surg 7:931-9, 2012

(WrFaEE) TREA

1. ITkeda M, Arai Y, Park SJ, Takeuchi Y, et al:
Prospective study of transcatheter arterial
chemoembolization for unresectable hepatocellular
carcinoma: an Asian cooperative study between
Japan and Korea. J Vasc Interv Radiol 24:490-500,
2013

2. Sone M, Arai Y, Kiuchi T, Takeuchi Y, et al:
[Shared web-based data center for
multi-institutional clinical trials: evaluation of
UMIN-INDICE  (university hospital medical
information network-internet data and information
center for medical research)in clinical trials of
JIVROSG (Japan interventional radiology in
oncology study group)]. Gan To Kagaku Ryoho
39:619-23, 2012

3. OsugaK, Arai Y, Anai H, Takeuchi Y, et al: Phase
17! multicenter  study  of  transarterial
chemoembolization with a cisplatin fine powder
and porous gelatin particles for unresectable
hepatocellular carcinoma: Japan Interventional
Radiology in Oncology Study Group Study 0401. J
Vasc Interv Radiol 23:1278-85, 2012

4. Inaba Y, Arai Y, Yamaura H, Takeuchi Y, et al:
Phase II clinical study on stent therapy for
unresectable malignant colorectal obstruction
(JIVROSG-0206). Am J Clin Oncol 35:73-6, 2012

5. Arai Y, Ohtsu A, Sato Y, Takeuchi Y, et al: Phase
I/IT study of radiologic hepatic arterial infusion of
fluorouracil  plus  systemic irinotecan  for
unresectable hepatic metastases from colorectal
cancer: Japan Clinical Oncology Group Trial
0208-DI. J Vasc Interv Radiol 23:1261-7, 2012

(BrEs#E) MmESE

1. Ikeda M, Arai Y, Park SJ, Inaba Y, et al:
Prospective study of transcatheter arterial
chemoembolization for unresectable hepatocellular
carcinoma: an Asian cooperative study between
Japan and Korea. J Vasc Interv Radiol 24:490-500,
2013

2. OsugaK, Arai Y, Anai H, Inaba Y, et al: Phase /1]
multicenter study of transarterial



1.

1.

chemoembolization with a cisplatin fine powder
and porous gelatin particles for unresectable
hepatocellular carcinoma: Japan Interventional
Radiology in Oncology Study Group Study 0401. J
Vasc Interv Radiol 23:1278-85, 2012

Inaba Y, Arai Y, Yamaura H, et al: Phase 1l clinical
study on stent therapy for unresectable malignant
colorectal obstruction (JIVROSG-0206). Am J Clin
Oncol 35:73-6, 2012

Arai Y, Ohtsu A, Sato Y, Inaba Y, et al: Phase I/I1
study of radiologic hepatic arterial infusion of
fluorouracil  plus  systemic irinotecan  for
unresectable hepatic metastases from colorectal
cancer: Japan Clinical Oncology Group Trial
0208-DI. J Vasc Interv Radiol 23:1261-7, 2012

(BroesmisE) BRRE

Sato Y, Watanabe H, Sone M, et al: Tumor response
evaluation criteria for HCC (hepatocellular
carcinoma) treated using TACE (transcatheter
arterial chemoembolization): RECIST (response
evaluation criteria in solid tumors) version 1.1 and
mRECIST (modified RECIST): JIVROSG-0602.
Ups J Med Sci 118:16-22, 2013

Sone M, Arai Y, Kiuchi T, et al: [Shared web-based
data center for multi-institutional clinical trials:
evaluation of UMIN-INDICE (university hospital
medical information network-internet data and
information center for medical research)in clinical
trials of JIVROSG (Japan interventional radiology
in oncology study group)]. Gan To Kagaku Ryoho
39:619-23,2012

(FFFesy18E) mREEE

Shibui S, Narita Y, Mizusawa J, et al: Randomized
trial of chemoradiotherapy and adjuvant
chemotherapy with nimustine (ACNU) versus
nimustine plus procarbazine for newly diagnosed
anaplastic  astrocytoma  and  glioblastoma
(JCOGO0305). Cancer Chemother Pharmacol
71:511-21, 2013

Narita Y: Drug Review: Safety and Efficacy of
Bevacizumab for Glioblastoma and Other Brain
Tumors. Jpn J Clin Oncol, 2013

1.

1.

2.

(FFsesr8%E) RIFEEH

Yoshimoto M, Kurihara H, Honda N, et al:

Predominant contribution of L-type amino acid
transporter to 4-borono-2-F-fluoro-phenylalanine
uptake in human glioblastoma cells. Nucl Med Biol,
2013

Nagao T, Kinoshita T, Hojo T, Kurihara H, et al:
Sentinel lymph node biopsy using indigo carmine
blue dye and the validity of '10% rule' and '4 nodes
rule'. Breast 21:455-8, 2012

(BFFEEE) ENRE—

Murakami N, Suzuki S, Ito Y, Yoshimura R, et al:
106R11then1um plaque  therapy (RPT) for
retinoblastoma. Int J Radiat Oncol Biol Phys
84:59-65, 2012

Kuroda Y, Murakami N, Morota M, Yoshimura R,
et al: Impact of concurrent chemotherapy on
definitive radiotherapy for women with FIGO IIIb
cervical cancer. J Radiat Res 53:588-93, 2012

(BrEnEE) BRRE
1.

Mayahara H, Sumi M, Ito Y, et al: Effect of
chemotherapy on survival after whole brain
radiation therapy for brain metastases: a
single-center retrospective analysis. J Cancer Res
Clin Oncol 138:1239-47, 2012

Mayahara H, Ito Y, Morizane C, et al: Salvage
chemoradiotherapy after primary chemotherapy for
locally  advanced  pancreatic  cancer:  a
single-institution retrospective analysis. BMC
Cancer 12:609, 2012

H. AR PEERED HIRE - BERIRTL
1. FFRFEAS

L

2. RAHEE

2L

3. Z D

=L



IT. #FgEREOHATICRET 5 —&F*



R OTTIZET 5 —&XR

BRERA FILEA NV A BE ~_R= | HRE
Ogura M, Itoh | Phase II study of ABV (doxorubici | Leuk Lymphoma | 54 46-52 2013
K, Ishizawa K, | n with increased dose, bleomycin a
Hotta T, et al nd vinblastine) therapy in newly dia

gnosed advanced-stage Hodgkin lym
phoma: Japan Clinical Oncology Gr
oup study (JCOG9705)
Yamaguchi M, | Concurrent chemoradiotherapy for lo | J Clin Oncol 30 4044-6 2012
Tobinai K, Oguc | calized nasal natural killer/T-cell ly
hi M, Hotta T, | mphoma: an updated analysis of the
et al Japan clinical oncology group stud
y JCOGO0211
Kagami Y, Itoh | Phase II study of cyclophosphamide, | Int J Hematol 96 74-83 2012
K, Tobinai K, doxorubicin, vincristine, prednisolo
Hotta T, et al ne (CHOP) therapy for newly diagn
osed patients with low- and low-int
ermediate risk, aggressive non-Hodg
kin's lymphoma: final results of the
Japan Clinical Oncology Group St
udy, JCOG9508
Sato Y, Watana | Tumor response evaluation criteria f| Ups J Med Sci 118 16-22 2013
be H, Sone M, | or HCC (hepatocellular carcinoma) t
Arai Y, et al reated using TACE (transcatheter art
erial chemoembolization): RECIST
(response evaluation criteria in solid
tumors) version 1.1 and mRECIST
(modified RECIST): JIVROSG-060
2.
Ikeda M, Arai | Prospective study of transcatheter ar | J] Vasc Interv Ra | 24 490-500 2013
Y, Park SJ, Ina | terial chemoembolization for unrese | diol
ba Y, et al ctable hepatocellular carcinoma: an
Asian cooperative study between Ja
pan and Korea
Sone M, Arai | [Shared web-based data center for | Gan To Kagaku | 39 619-23 2012
Y, Kiuchi T, Ka | multi-institutional clinical trials: eva | Ryoho
nazazwa_ S, Take | luation of UMIN-INDICE (universit
uchi Y, et al y hospital medical information netw
ork-internet data and information ce
nter for medical research)in clinical
trials of JIVROSG (Japan interven
tional radiology in oncology study
group)]
%g{l;iclfﬁ’ {‘?‘%a;[lall(’ Safety and efficacy of primary meta | J Vasc Interv Ra | 23 521-7 2012
’ llic biliary stent placement with trac | diol
t embolization in patients with mass
ive ascites
Osuga K, Arai | Phase I/Il multicenter study of trans | J Vasc Interv Ra | 23 1278-85 2012

Y. Anai H, Tak
euchi Y, Inaba
Y, et al

arterial chemoembolization with a ci
splatin fine powder and porous gela
tin particles for unresectable hepatoc
ellular carcinoma

diol

- 11




Inaba Y, Arai | Phase II clinical study on stent ther | Am J Clin Oncol | 35 73-6 2012
Y, Yamaura H, | apy for unresectable malignant color
Takeuchi Y, et | ectal obstruction (JIVROSG-0206)
al
Arai Y, Ohtsu | Phase I/Il study of radiologic hepati | J Vasc Interv Ra | 23 1261-7 2012
A, Sato Y, Take | c arterial infusion of fluorouracil pl | diol
uchi Y, Inaba | us systemic irinotecan for unresecta
Y, et al ble hepatic metastases from colorect
al cancer
Arai Y Clinical trials of interventional oncol | Int J Clin Oncol 17 301-5 2012
ogy
Murakami N, Su | '®Ruthenium plaque therapy (RPT) | Int J Radiat Onco | 84 59-65 2012
zuki S, Ito Y, It | for retinoblastoma 1 Biol Phys
ami J et al
Mayahara H, Su | Effect of chemotherapy on survival |J Cancer Res Cli | 138 1239-47 2012
mi M, Ito Y, It | after whole brain radiation therapy f | n Oncol
ami _J, et al or brain metastases: a single-center
retrospective analysis
Mayahara H, Ito | Salvage chemoradiotherapy after pri | BMC Cancer 12 609 2012
Y, Morizane C, | mary chemotherapy for locally adva
Itami J, et al nced pancreatic cancer: a single-inst
itution retrospective analysis
Kuroda Y, Mura | Impact of concurrent chemotherapy | J Radiat Res 53 588-93 2012
kami N, Morota | on definitive radiotherapy for wome
M, Itami J, et | n with FIGO IIIb cervical cancer
al
Matsui Y, Hirak | Phrenic nerve injury after radiofrequ | J Vasc Interv Ra | 23 780-5 2012
i T, Gobara H, | ency ablation of lung tumors: retros | diol
Kanazazwa S, et | pective evaluation of the incidence
al and risk factors
Kanazawa S Current status of interventional onco | Int J Clin Oncol 17 299-300 2012
logy
Hiraki T, Kanaz | Lung radiofrequency ablation: poten | Pulm Med 2012 196173 2012
awa S tial as a therapy to oligometastasis
and oligorecurrence ,
Minamimoto R, | Observer variation study of the ass | Ann Nucl Med 2013
Terauchi T, Jinn | essment and diagnosis of incidental
ouchi S, et al colonic FDG uptake
Daisaki H, Tatei | Standardization of image quality acr | Ann Nucl Med 27 225-32 2013
shi U, Terauchi | oss multiple centers by optimization
T, et al of acquisition and reconstruction p
arameters with interim FDG-PET/C
T for evaluating diffuse large B cel
1 lymphoma
Tateishi U, Tera | Comparative study of the value of | Cancer Sci 103 1701-7 2012
uchi T, Akashi- | dual tracer PET/CT in evaluating b
Tanaka S, et al | reast cancer
Liao H, Fujiwar | Automatic laser scanning ablation s | Lasers Med Sci 28 891-900 2013

a K, Ando T, S
akuma I, et al

ystem for high-precision treatment
of brain tumors

_12_




Abolmaesumi P, | Introduction to special section on s | IEEE Trans Biom | 60 887-91 2013
Fichtinger G, P | urgical robotics ed Eng
eters TM, Saku
ma I, et al
Liao H, Noguchi | An integrated diagnosis and therape | Med Image Anal | 16 754-66 2012
M, Maruyama | utic system using intra-operative 5-a
T, Sakuma I, et | minolevulinic-acid-induced fluorescen
al ce guided robotic laser ablation for
precision neurosurgery
Liang JT, Doke | A fluorolaser navigation system to | Int J Comput Ass | 7 931-9 2012
T, Onogi S, Sak | guide linear surgical tool insertion ist Radiol Surg
uma I, et al
Ikeda M, Arai | Prospective study of transcatheter ar | J Vasc Interv Ra | 24 490-500 2013
Y, Park SJ, Tak | terial chemoembolization for unresec | diol
euchi Y, Inaba | table hepatocellular carcinoma: an A
Y, et al sian cooperative study between Japa
n and Korea
Shibui S, Narita | Randomized trial of chemoradiothera | Cancer Chemother | 71 511-21 2013
_Y, Mizusawa J, | py and adjuvant chemotherapy with | Pharmacol
et al nimustine (ACNU) versus nimustin
e plus procarbazine for newly diagn
osed anaplastic astrocytoma and glio
blastoma (JCOG0305)
Narita Y Drug Review: Safety and Efficacy | Jpn J Clin Oncol, 2013
of Bevacizumab for Glioblastoma a
nd Other Brain Tumors.
Yoshimoto M, | Predominant contribution of L-type | Nucl Med Biol 2013
Kurihara H, Hon | amino acid transporter to 4-borono-
da N, et al 2-F-fluoro-phenylalanine uptake in h
uman glioblastoma cells
Nagao T, Kinos | Sentinel lymph node biopsy using i | Breast 21 455-8 2012
hita T, Hojo T, | ndigo carmine blue dye and the val
Kurihara H, et a | idity of '10% rule' and '4 nodes rul
| e'
Kuroda Y, Mura | Impact of concurrent chemotherapy | J Radiat Res 53 588-93 2012
kami N, Morota | on definitive radiotherapy for wome
M, Yoshimura | n with FIGO Illb cervical cancer
R, et al
Murakami N, Su | 106Ruthenium plaque therapy (RP | Int J Radiat Onco | 84 59-65 2012
zuki S, Ito Y, | T) for retinoblastoma 1 Biol Phys

Yoshimura R, et
al




. AFZEREROTIATE) - Bl



Leuk Lymphoma Downloaded from informahealthcare.com by National Cancer Center Library on 05/14/13

For personal use only.

Leukemia & Lymphoma, January 2013; 54(1): 46-52
© 2013 Informa UK, Ltd.

ISSN: 1042-8194 print/ 1029-2403 online

DOI: 10.3109/10428194.2012.705000

ORIGINAL ARTICLE: CLINICAL

informa

healthcare

Phase Il study of ABV (doxorubicin with increased dose, bleomycin
and vinblastine) therapy in newly diagnosed advanced-stage Hodgkin
lymphoma: Japan Clinical Oncology Group study (JCOG9705)

Michinori Ogura’, Kuniaki ltoh?, Kenichi ishizawa3, Yukio Kobayashi#, Kensei Tobinai?, Tomohiro Kinoshita®,
Masami Hirano®, Ryuzo Ueda’, Taro Shibata®, Shigeo Nakamura', Kunihiro Tsukasaki®, Tomomitsu Hotta'®,
Masanori Shimoyama* & Yasuo Morishima’; for the Lymphoma Study Group (LSG) of the Japan Clinical

Oncology Group (JCOG)

Department of Hematology and Cell Therapy and Department of Pathology, Aichi Cancer Cen ter Hospital, Nagoya, Japan,
2Division of Hematology and Oncology, National Cancer Center Hospital East, Kashiwa, Japan, 3Department of Hematology,
Tohoku University, Graduate School of Medicine, Sendai, Japan, “Department of Hematology and Hematopoietic Stem Cell
Transplantation, National Cancer Center Hospital, Tokyo, Japan, *Department of Hematology and Oncology and Department
of Pathology, Nagoya University Graduate School of Medicine, Nagoya, Japan, ®Department of Medicine, Fujita Health
University School of Medicine, Toyoake, Japan, ”Department of Hematology, Graduate School of Medical Science and Medical
School, Nagoya City University, Nagoya, Japan, 8JCOG Data Center, Multi-institutional Clinical Trial Support Center, National
Cancer Center, Tokyo, Japan, °Department of Hematology, Nagasaki University School of Medicine, Nagasaki, Japan, and
®Department of Hematology and Oncology, Tokai University School of Medicine, Isehara, Japan

Abstract :

The role of dacarbazine in ABVD (doxorubicin, bleomycm,
vinblastine and dacarbazine) therapy in Hodgkin lymphoma
(HL) remains unclear. This phase 1l study assessed the efficacy
and safety of ABV therapy with an increased doxorubicin dose
(30 mg/m?) in advanced-stage HL. The primary endpomt was
complete response rate (%CR). Pat:ents received six or eight
cycles of ABV every 4 weeks followed by involved-field radiation
therapy (IFRT) in residual disease and initial bulky mass. Seventy-
two patients were enrolled. An interim analysis in 46 assessable
patients showed that %CR had exceeded the stopping criteria.
However, the 2-year progression-free survival (%PFS) rate of
49.4% (95% confidence interval [Cl] 32.2-66.6) was markedly
lower than the 79.2% PFS (95% Cl 70.6-87.7) seen in our
previously reported study (JCOG9305) of ABVd with two-thirds
the dose of dacarbazine of the original ABVD. Therefore, the
study was closed early. The %CR in the 70 eligible patients after
ABV was 31.4% (95% Cl 20.9-43.6) and was increased to 70.0%
(95% CI 57.9~80.4) after the addition of IFRT. ABV was inferior
to ABVd for PFS in patients with advanced HL, suggesting that
dacarbazine is indispensable in ABVD/ABVd.

Keywords: ABV therapy followed by IFRT, first-line chemotherapy,
Hodgkin lymphoma, phase II study

Introduction

Followirig the development of two representative curative
combination chemotherapy regimens for advanced Hodgkin
lymphoma (HL), the MOPP regimen (mechlorethamine, vin-
cristine, procarbazine and prednisone) and the ABVD regimen
(doxdrubicin, bleomycin, vinblastine and dacarbazine) [1,2],
several randomized trials were performed to establish the
standard chemotherapy for patients with advanced HL. ABVD
became the standard of treatment for patients with newly
diagnosed advanced HL after a landmark phase III trial (the
Cancer and Leukemia Group B [CALGB] 8251 study) showed
that ABVD was as effective as alternating therapy of MOPP/
ABVD, and more effective than MOPP, with fewer toxic events
[3]. An American and Canadian intergroup phase III study
also demonstrated that ABVD was as effective as the MOPP/
ABV hybrid regimen, with fewer toxic effects [4].

The incidence of HL in Japan is approximately one-third
that in Western countries [5,6]. Key drugs such as mechlore-
thamine in MOPP and dacarbazine in ABVD had not been
approved by the Japanese government for clinical use in HL
even as late as the 1990s. From October 1989 to February 1993,
the Lymphoma Study Group of the Japan Clinical Oncology
Group (JCOG-LSG) conducted a phase II study (JCOG8905)
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involving combination chemotherapy, alternating C-MOPP
(cyclophosphamide, vincristine, procarbazine and predniso-
lone) and ABVd (with a lower dacarbazine dose than in ABVD)
[7]. The dose of dacarbazine in ABVd was reduced to two-thirds
{250 mg/m?) that in the original ABVD (375 mg/m?) regimen
due to the side effect of intolerable severe emesis in a pilot
study at that time. Subsequently, the emesis with dacarbazine
has been greatly reduced with the development of promising
anti-emetic regimens including 5-hydroxytryptamine 3 recep-
tor and neurokinin 1 antagonists, which make standard ABVD
more tolerable. The progression-free survival (PFS) rate at 4
years in patients with stage III/IV HL in the JCOG8905 study
and that at 5 years in patients treated with MOPP/ABVD in
the CALGB 8251 study were 65.7% and 65%, respectively [3,7].
Because the efficacy of C-MOPP/ABVd in the JCOG8905 study
is considered almost equivalent to that of MOPP/ABVD in
Western countries [4,8], the ABVd regimen is considered to be
as effective as the original ABVD regimen.

After the results of CALGB 8251 were published [3], the
JCOG-LSG conducted a multi-institutional phase II study
(JCOG9305) to investigate the efficacy and safety of ABVd ther-
apy for Japanese patients with newly diagnosed stage II-IVHL,
although dacarbazine was administered off-label [9]. The com-
plete response rate (CR) and 5-year PFS of all eligible patients
were 81.4% and 78.4%, respectively. Thus, the JCOG9305 study
showed sufficient efficacy and acceptable toxicity of ABVd
therapy followed by post-chemotherapeutic involved-field
radiation therapy (IFRT) for previously untreated patients
with stage [I-IV HL. The role of dacarbazine as a key drug in
ABVd/ABVD therapy remains unclear, although dacarbazine
was effective against HL as a single agent with an overall
response rate of 56% in the Southwest Oncology Group study
[10]. Phlebitis and emesis are serious side effects of this drug.
Although the dacarbazine dose was reduced to two-thirds (250
mg/m?) of that in the original ABVD regimen, grade 2 phlebi-
tis and grade 2/3 nausea/vomiting were observed in 43% and
34%/11% of patients, respectively [9].

The JCOG-LSG conducted a phase II study (JCOG9705)
to investigate the efficacy and safety of ABV therapy with-
out dacarbazine and with the doxorubicin dose increased
by 20%, in an effort to find a less toxic and equally effective
treatment in patients with newly diagnosed advanced-stage
HL. We report the results of JCOG9705 here.

Materials and methods

This trial was a prospective, multi-institutional phase II
study conducted by the JCOG-LSG. The study protocol was
approved by the Protocol Review Committee of the JCOG
and by the institutional review board at each institution.
Written informed consent was obtained from each patient
before enrollment. This study was registered with UMIN-CTR
(www.umin.ac.jp/ctr/), identification number C000000068.

Eligibility criteria

Eligible patients included: those who were newly diagnosed
with HL according to the Rye classification [11]; those aged 15-
69 years;those diagnosed at clinical stages IB, IIB, III, IV or any
stage with bulky disease (>1/3 mediastinal widening by plain

Phase Il study of ABV in Hodgkin lymphoma 47

chest film or = 10 cm maximum dimension of nodal mass on
computed tomography [CT] scan) according to the Ann Arbor
staging system [12] and the Cotswolds system [13]; those with
evaluable lesions by CT scan; those with an Eastern Coopera-
tive Oncology Group (ECOG) performance status (PS) of 0, 1,2
or 3 [14]; and those with no involvement to the central nervous
system and no other active malignancies. Other eligibility cri-
teria included leukocytes =3000/uL, neutrophils =1200/uL,
platelets= 10 X 10%/uL, aspartate aminotransferase (AST)/
alanine aminotransferase (ALT)=2.5 times the upper limit
of normal (ULN), total bilirubin = 2.0 mg/dL, creatinine=1.5
mg/dL, Pa0, =65 mmHg, ejection fraction (EF)=50%, and
negative for hepatitis B surface antigen, anti-hepatitis C virus
antibody, anti-human immunodeficiency virus antibody and
anti-human T-lymphotropic virus type-I antibody. Exclu-
sion criteria included women who were pregnant or nursing;
patients with diabetes mellitus receiving insulin; those with
severe infection or severe hepatic, pulmonary or psychiatric
disease; or those with cardiac disease that could deteriorate
due to administration of doxorubicin.

Treatment
The ABV regimen consisted of 6-8 cycles of doxorubicin (30
mg/m?), bleomycin (9 mg/m? upper limit, 15 mg total) and
vinblastine (6 mg/m? upper limit, 10 mg total), administered
simultaneously as intravenous injections on days 1 and 15 of
each cycle. The duration of each cycle was 4 weeks. Treatment
was adjusted to six cycles of ABV if CR was obtained after four
cycles or to eight cycles of ABV if CR or a partial response (PR)
was obtained after six cycles. Bleomycin was omitted in cycles
7 and 8. The maximum total dose of bleomycin was defined to
be 180 mg except for those patients in whom mediastinal radia-
tion therapy was planned after ABV therapy. For these patients,
the maximum total dose of bleomycin was defined to be 120
mg. If the pretreatment leukocyte and/or platelet counts were
<2500/pL and 7.5 X 10*/uL, respectively, or the serum AST/
ALT was = 5 times the ULN, and/or total bilirubin was =2.1 mg/
dL, treatment was postponed until recovery, with a maximum
delay of 4 weeks. Vinblastine was discontinued if signs of neuro-
toxicity = grade 3 were observed. Doxorubicin was discontinued
if any of the following occurred: cardiac hypofunction (ejection
fraction =40%), =grade 2 arrhythmia, ischemic cardiac dis-
ease or pericarditis, or heart failure=grade 3. Bleomycin was
suspended until recovery if the PaO, level decreased to <65
mmHg or decreased by > 15 mmHg of the previous PaO, level.
IFRT was indicated for patients with an initial bulky mass
who experienced CR after six or eight cycles of ABV or PR after
eight cycles of ABV. The first half of a total planned radiation
dose of IFRT was delivered to cover the maximum diameter of
the initial bulky mass. The latter half of the total planned radia-
tion dose of IFRT was delivered to the residual mass after che-
motherapy. IRFT to the residual mass in patients with stage IB,
1IB, Il or IV who achieved PR after ABV therapy was defined as
follows: (1) no IFRT to bone marrow involved by HL; (2) IFRT
(30 Gy) every 4-5 weeks should be delivered to lymph nodal
lesions followed by booster radiation of 4-10 Gy if necessary;
(3) both paraaortic nodes and spleen should be irradiated
simultaneously if the HL lesion is observed in either tissue
or both; (4) solitary ipsilateral pulmonary lesions should be
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irradiated with IFRT of 18 Gy, but bilateral pulmonary lesions
or pulmonary lesions more than 50% of the lateral lung area
should not be irradiated; (5) hepatic lesions should be irradi-
ated with 20 Gy; (6) bone lesions should be irradiated with
24 Gy followed by an IFRT boost of 10 Gy if necessary.

Patients with no bulky disease who achieved PR after
eight cycles of ABV therapy received radiation therapy; anti-
emetic drugs were recommended as appropriate.

Central pathology review

A central pathology review was performed according to the
method reported previously [9]. Names of the participating
reviewers are provided in the “Appendix” Antigens routinely
examined by immunohistochemistry included CD3, CD20,
CD15 and CD30. Antibodies against CD79a, CD5, cyclinD1,
CD10, bcl-2 and CD56 were utilized as necessary. Six hemato-
pathologists and two hematologists reviewed the pathology
specimens and classified them according to the World Health
Organization (WHO) classification system [15]. The diagnosis by
the central pathology review committee was used in this study.

Response and toxicity criteria
CR was defined as the disappearance of all measurable
lesions and symptoms of disease for at least 4 weeks. PR was
defined as a reduction of at least 50% in the sum of the prod-
ucts of the perpendicular diameters of all measurable lesions
and the lack of appearance of new lesions for at least 4 weeks.
Anunconfirmed CR (CRu) was defined as maintenance of PR
without chemotherapy for =3 months after completion of
the study. Progressive disease was defined as a 25% increase
in the size of any existing lesion or the development of any
new lesions. All other circumstances were considered to
indicate stable disease. Response was evaluated by CT scan
after cycles 2, 4, 6 and 8 of ABV therapy, and after IFRT.
Pulmonary toxicity was evaluated by monitoring the partial
pressure of oxygen in arterial blood just before the admin-
istration of ABV therapy. Cardiac toxicity was evaluated by
electrocardiogram and echocardiographyjustbefore the admin-
istration of ABV therapy. Toxicities were evaluated according to
the toxicity grading criteria of the JCOG [16], which include the
expanded and modified version of the National Cancer Institute
(NCI) Common Toxicity Criteria version 1.0.

Statistical analysis and endpoints

The primary endpoint was the CR rate (CR+ CRu) in all eli-
gible patients. Secondary endpoints were toxicity, overall sur-
vival (OS) and CR duration. At the time of analysis, PFS was
used instead of CR duration. OS was calculated from the date
of registration until death due to any cause or censored at the
last follow-up date. PFS was calculated from the date of regis-
tration to the date of relapse or progression, death due to any
cause, or censored at the date of the last follow-up for patients
with no reported adverse events. Analyses of the CR and over-
all response rate (ORR: CR + PR) were performed using point
estimates and the 95% confidence interval (CI). OS and PFS
were estimated according to the Kaplan-Meier method. Sam-
ple size was determined using Simon’s two-stage minimax
design (P,=0.7, P, = 0.8, alpha=0.1, beta = 0.2) [17]. At the
first-stage decision, if the total number of responders (CR + PR)

was 32 of the 46 eligible patients or fewer (i.e.ORR < 69.6%), the
study was to be discontinued. At the second (final) stage, if the
total number of responders (CR + PR) was 65 of the 86 eligible
patients or fewer (i.e.ORR=75.6%), the protocol treatment
was deemed ineffective.Because up to 20% of patients were
ineligible based on the central pathology review, the sample
size was decided to be 108 patients who were enrolled for
3 years.The analyses were performed using SAS release 9.1
(SAS Institute, Cary, NC).

Role of the funding source

This work was supported by the National Cancer Center
Research and Development Fund (23-A-16 and 23-A-17)
and Grants-in-Aid for Cancer Research (8S-1, 11S-1, 11S-4,
14S8-1, 14S-4, 17S-1, 17S-5, 20S-1 and 20S-6) from the Minis-
try of Health, Labor and Welfare of Japan. The funding source
played no role in the study design, in the collection, analysis
and interpretation of data, in the writing of the report, or in
the decision to submit the paper for publication.

Results

Decision process using Simon’s two-stage minimax design
Twenty-five hospitals participated in JCOG9705. The participat-
ing institutions and investigators are listed in the “Appendix”
Between January 1998 and May 2000, 72 patients were enrolled
in JCOGY705. In May 2000, according to the decision rule, the
first-stage decision to stop enrollment and compare the PFS of
this study to that of JCOG9305 was made for 36 patients, since
the PES of JCOG9705 was poor. In October 2000, an updated
analysis was performed for 46 patients (as per the first-stage
decision criteria) who were evaluable for response. The CR
rate and 2-year PFS were 71.7% (95% CI 56.5-84.0) and 49.4%
(95% CI 32.2-66.6), respectively. The PES at 2 years (49.4%) in
this study was markedly lower than that of JCOG9305 (79.2%
[95% CI 70.6-87.7]), excluding those with non-bulky, stage IIA
disease [9].The low PFS was considered to reflect too many
early relapses after ABV-IFRT.Therefore, in accordance with
the recommendations of the JCOG Data and Safety Monitoring
Committee, the study was closed early in December 2000.

Patient characteristics

The final analysis of the results of JCOG9705 was conducted
in December 2005. Seventy-two patients were enrolled in
JCOGYI705; two were deemed ineligible, one due to a change
of pathological diagnosis after enrollment and the other due
to a change in clinical stage from IIIA to non-bulky ITA. The
clinical characteristics of the 70 eligible patients are shown in
Table I. There were 36 men and 34 women, and the median
age was 31.5 years. B symptoms at entry were observed in 39
patients (55.7%). PS was 0 or 1 for the majority (94.3%) of eli-
gible patients. Bulky disease (maximum diameter=10 cm)
was present in 34 patients (48.6%). Unfavorable localized
disease (bulky stage IA, bulky IIA, IB and 1IB) and advanced
disease (stages Il and IV) were present in 29 (41.4%) and 41
patients (58.6%), respectively. The numbers of patients with
an International Prognostic Score (IPS) [18] of 0-2 and =3
were 33 (47.1%) and 37 (52.9%), respectively. Fourteen
percent of patients had stage IV disease. In the JCOG8905 and
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Table 1. Patient characteristics.

Enrolled cases

Eligible cases

Characteristic (n=172) (n=70)
Age, median (range) 31.5(15-69) 31.5 (15-69)
years
Male sex 38 (52.8%) 36 (51.4%)
PS
0 45 (62.5%) 43 (61.4%)
1 23(31.9%) 23 (32.9%)
2 3(4.2%) 3(4.3%)
3 1(1.4%) 1(1.4%)
Clinical stage
1A/1B 1(1.4%)/2 (2.8%) 1(1.4%)/2 (2.9%)
IIA/IIB 11(15.3%)/15(20.8%)  11(15.7%)/15 (21.4%)
IITA/IIIB 15(20.8%)/18 (25.0%) 14 (20.0%)/17 (24.3%)
IVA/IVB 5(6.9%)/5 (6.9%) 5(7.1%)/5 (7.1%)
Bulky mass 34 (47.2%) 34 (48.6%)
B symptoms 40 (55.6%) 39 (55.7%)
Histological subtype
NLPHL 1(1.4%) 1(1.4%)
Nodular sclerosis 43 (59.7%) 41 (58.6%)
NS grade 1 1(1.4%) 1(1.4%)
Mixed cellularity 11 (15.3%) 11 (15.7%)
LD 3(4.2%) 3(4.3%)
Unclassified 1(1.4%) 1(1.4%)
Other neoplasms 5(6.9%) 5(7.1%)
Samples 7(9.7%) 7(10%)
uncollected*®

PS, performance status; NLPHL, nodular lymphocyte predominant Hodgkin
lymphoma; NS, nodular sclerosis; LD, lymphocyte depleted.

*Samples uncollected: pathological diagnosis of each institute was adopted in
the seven patients whose pathological samples could not be collected.

JCPGY9305 studies, in which the target clinical stage was II-1V]
16.4% and 24.6% of patients had stage IV disease, respectively
[7,9]. The reason for the relatively low percentage of stage IV
disease in the present study is unclear.

Responses

Responses of the 70 eligible patients are shown in Table II. The
CR rate after ABV therapy or ABV therapy followed by IFRT
(ABV-IFRT)was70.0%(95% CI57.9-80.4). Twenty-two patients
(31.4%; 95% CI 20.9-43.6) achieved a CR or CRu after ABV ther-
apy and 49 patients (70.0%; 95% CI 57.9-80.4) achieved a CR
or CRu after ABV-IFRT. A total of 37 patients underwent IFRT
after the completion of chemotherapy. While seven patients
(9.7%) did not receive planned radiation therapy at the end of
chemotherapy, five had unplanned IFRT after ABV therapy.
After IFRT, the CR rates in the lower risk (IPS: 0-2) and higher
risk groups (IPS: 3-7) increased from 33.3% to 81.8% and from
29.7% t0 59.5%, respectively (data not shown).

Progression-free survival
The PFS curve is shown in Figure 1(A). The 5-year PFS was
estimated to be 43.5% (95% CI 31.7-54.8). The PFS at 5 years

Table I1. Responses of eligible patients (n = 70).
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in patients with bulky stage IIA/IIB/III/IV treated with ABVd
in JCOG9305 (n=285) and ABV in JCOG9705 (n =68) was
72.2% (95% CI 61.2-80.6) and 43.3% (95% CI 31.3-54.8),
respectively [Figure 1(B)]. The PFS at 5 years in patients with
stage III/IV treated in JCOGY9305 (n=62) and the present
study (n = 40) was 66.7% (95% CI 53.2-77.1) and 46.2% (95%
CI 30.1-60.9), respectively [Figure 1(C)].

Overall survival

OS is shown in Figure 2(A). Sixteen patients died and OS at
5 years was estimated to be 80.9% (95% CI 69.4-88.5).0S at 5
years in patients with bulky stage IIA/IIB/III/IV treated with
ABVd in JCOG9305 (n = 85) and ABV in JCOG9705 (n = 68)
was 86.6% (95% CI 77.1-92.4) and 80.4% (95% CI 68.6-88.1),
respectively [Figure 2(B)]. OS at 5 years in patients with stage
III/IV treated in JCOG9305 (n=62) and the present study
(n=40) was 83.2% (95% CI 71.0-90.6) and 79.1% (95% CI
62.5-89.0), respectively [Figure 2(C)].

Toxicity

All 72 treated patients were evaluated for toxicity (Table III),
with the most common being hematological toxicities.
No treatment-related deaths occurred. The most frequent
grade 4 hematological toxicity was neutropenia, which was
observed in 36 patients (50.7%). No grade 4 non-hemato-
logical toxicities were observed. Grade 3 non-hematological
toxicities included hypoxemia, elevation of ALT, peripheral
neuropathy and cardiac ischemia (one patient each). The
most frequent grade 2 non-hematological toxicity was eleva-
tion of ALT in 14 patients (19.4%).

Diffuse large B-cell lymphoma (DLBCL) as a secondary
malignancy was observed within 3 years after the completion
of ABV therapy in two of 72 patients (2.8%) throughout the
study. Neither of these patients received IFRT. There was no
other report of malignancy including solid tumor in either of
these patients. One patient died from progression of DLBCL.

Pathological characteristics

A central review of the pathological diagnosis was performed
for 65 of the 72 enrolled patients and the pathological diag-
nosis of each institution was adopted for the remaining seven
patients. Among the 65 centrally reviewed patients, five were
deemed ineligible, all with non-Hodgkin lymphoma (NHL),
including four diffuse large cell types (one with lymphoma-
toid granulomatosis subtype, one with pyothorax-associated
lymphoma, one with T-cell rich B-cell lymphoma, and one
with primary mediastinal large B-cell lymphoma) and one
with B-cell lymphoma not otherwise specified. In addition

Response After chemotherapy % After radiation® %

CR 19 27.1 27 38.6

CRu 3 4.3 22 31.4

PR 39 55.7 8 11.4

NC 0 0 0 0

PD 7 10.0 11 15.7

NE 2 2.9 2 2.9

CR + CRu(95% CI) 22 31.4(20.9-43.6) 49 70.0 (57.9-80.4)

CR, complete response; CRu, CR unconfirmed; PR, partial response; NC, no change; PD, progressive disease; NE, not

evaluable; CI, confidence interval.

*Of the 70 patients enrolled in this study, 37 patients underwent radiation therapy after the completion of chemotherapy.

RIGHTS o

_20_




Leuk Lymphoma Downloaded from informahealthcare.com by National Cancer Center Library on 05/14/13
For personal use only

50 M.Oguraetal

(A)
T 1.0
c 09
a o
o 0.7
£ 06
05
§ 04
§ 0.3}
= 0.2}
3 01|
£ 00

o 1 2 3 4 5 6 7 8
Years after registration

(B) ©)

— s 1.0Ek

£ 104 2 09}

z 09 S 08

3 08 s @ oo N e

(%3] e . 0.7+ L e TRy

o 0.7 P 8 05 sy )

&) 06 L u,: . - LIS PR SRS Y L

L o5t c 057

S 04} S 04+

A JCOGY305 (n=85) @ 8.3- ~~~~~~~ JCOGI05 (n=62)

] 8% JCOGI705 (n=68) 8 01l | ——ucoasrs (=0

T ool . % P— P
0o 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

Years after registration Years after registration

Figure 1. Progression-free survival (tick marks indicate censored data). (A) All 70 eligible patients. (B) Comparison according to study group; dotted
and solid lines represent JCOG9305 (ABVd therapy, subgroup 1: n=285) and JCOG9705 (ABV therapy, subgroup 2: n = 68), respectively. Target
population is stage ITA bulky, IIB, III or IV in both studies. (C) Comparison according to study group;dotted and solid lines represent JCOG9305
(ABVd therapy, subgroup 1: n=62) and JCOG9705 (ABV therapy, subgroup 2: n=40), respectively. Target population is stage III or IV in both
studies.

to these five pathologically ineligible patients, two other =~ was determined by the central pathological review and the
patients were deemed ineligible, one due to pathology after distribution is also shown in Table I. Nodular sclerosis was
enrollment and the other due to a change in clinical stage  present in 70.7% of the 58 patients with HL and mixed cel-
from IIIA to non-bulky IIA. Therefore, 58 of the 65 patients lularity (19.0%) was the next most-common subtype. These
who underwent pathological review were deemed patho- histological distributions were similar to those reported in a
logically eligible. The histological subtype of these patients study based in Western countries [19].
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Figure 2. Overall survival (tick marks indicate censored data). (A) All 70 eligible patients. (B) Comparison according to study group;dotted and solid
lines represent JCOG9305 (ABVd therapy, subgroup 1: n = 85) and JCOG9705 (ABV therapy, subgroup 2: n = 68), respectively. Target population is
stage ITA bulky, IIB, I or IV in both studies. (C) Comparison according to study group; dotted and solid lines represent JCOG9305 (ABVd therapy,
subgroup 1: n = 62) and JCOG9705 (ABV therapy, subgroup 2: n = 40), respectively. Target population is stage III or IV in both studies.
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Table II1. Toxicities in all enrolled patients (n = 72).
Toxicity grade by JCOG toxicity criteria

Toxicity Grade 1 Grade2 Grade3 Grade4
Hematological
Leukopenia 5(6.9%) 31(43.1%) 29(40.3%) 5 (6.9%)
Neutropenia 1(1.4%) 10(14.1 %) 22 (31.0%) 36 (50.7%)
Anemia 21(29.2%) 21(29.2%) 7(9.7%) -
Thrombocytopenia 10 (13.9%) 2 (2.8%) 0 1(1.4%)
Non-hematological
AST elevation 24(33.3%) 10(13.9 %) 0 0
ALT elevation 24(33.3%) 14(19.4%) 1 (1.4%) 0
Creatinine elevation 4 (5.6%) 0 0 0
Hypoxemia™* 25(44.6%) 6(10.7%) 1(1.8%) 0
Diarrhea 8(11.1%) 1(1.4%) 0 0
Stomatitis 16 (22.2%) 3 (4.2%) 0 0
Arrythmia 3(4.2%) 0 0 0
Esophagitis 9(12.5%) 2(2.8%) 0 0
Pharyngitis 31(43.1%) 4(5.6%) 0 0
Fever' (non-infectious) 3(8.3%) 3(8.3%) 0 0
Cardiac ischemia 1(1.4%) 0 1(1.4%) 0
Neuropathy 17(23.6%) 7(9.7%) 1(1.4%) -

AST, aspartate aminotransferase; ALT, alanine aminotransferase; JCOG, Japan
Clinical Oncology Group.

*Toxicity data for hypoxemia were collected from 56 patients.

Toxicity data for non-infectious fever were collected from 36 patients.

Discussion

This phase II study demonstrated that PFS in patients treated
with ABV with an increased dose of doxorubicin and with-
out dacarbazine followed by IFRT to initial bulky disease or
residual mass in PR was markedly inferior to that with ABVd,
although the comparison was not direct. To the best of our
knowledge, this is the first report suggesting that dacarba-
zine is a key drug in ABVd/ABVD therapy in patients with
advanced-stage HL.

We compared the 5-year PFS rate of ABV therapy in
JCOGY705 to that of ABVd therapy in JCOG9305 in compa-
rable patient populations. The 5-year PFS rate of the 70 eli-
gible patients in the present study was 43.5%. This outcome
is very poor compared to the 61% 5-year failure-free survival
rate with ABVD therapy found in the CALGB 8251 study for
newly diagnosed patients with stage IIIA2-IV HL [3].

The low CR rate after the completion of ABV therapy
(31.4%) increased to 70.0% after IFRT, although this high CR
rate after IFRT did not translate into high PES in JCOG9705.
These data imply that a high CR rate by induction chemo-
therapy itself is essential to achieve better PFS. ABV proved
inadequate to achieve the high CR rate that is essential to
good PFS. Thus, the present study strongly suggested that
dacarbazine is an indispensable drug in ABVd/ABVD to
achieve both a high CR rate and good PFS.

The important role of dacarbazine in ABVD in patients
with early favorable HL was reported in 2010 based on the
interim analysis of the HD13 trial comparing two cycles of
AVBD, ABV, AVD or AV followed by IFRT conducted by the
German Hodgkin Lymphoma Study Group (GHSD) [20]. The
second interim analysis of the HD13 trial showed a four-fold
increase of adverse events in the ABV and AV arms, which led
them to close these two arms. This suggests that dacarbazine
is also an essential drug in ABVD in early favorable HL.

The median dose intensities of doxorubicin in the present
study and the JCOG9305 study were 93.3% (range, 49.6-103.2%)
and 98.8% (range, 50.3-123.1%), respectively, based on the
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maximum planned dose in each protocol. The median dose
intensities of bleomycin in the present study and the JCOG9305
study were 72.6% (range, 32.7-102.0%) and 81.3% (range, 11.5-
128.2%), respectively. Thus, a high dose intensity of doxorubicin
in the present study was maintained. The relatively low dose
intensity of bleomycin seemed to have no significant impact on
the poor PES in JCOG9705, since there was no reported differ-
ence in outcome for patients in whom bleomycin was omitted
during treatment (due to toxicity) compared with patients who
completed the full ABVD with bleomycin [21,22].

In JCOGY705, the protocol required that patients with
initial bulky disease underwent IFRT in CR or PR follow-
ing ABV therapy, and those with a residual mass under-
went IFRT in PR after eight cycles of ABV therapy. Protocol
deviations occurred in seven patients (one in CR and six in
PR), all of whom had an initial bulky mass and should have
received IFRT (per protocol) but did not. A phase III study
by the European Organisation for Research and Treatment
of Cancer (EORTC) demonstrated that IFRT did not improve
the outcome in patients with advanced-stage HL who were in
CR after MOPP/ABV chemotherapy, although radiotherapy
may benefit patients in PR after chemotherapy [23]. This sug-
gests that the protocol deviation in one patient with initial
bulky disease in CR (no IFRT) had no influence on the out-
come of patients in JCOG9705, although chemotherapy was
not different between the EORTC study (MOPP/ABV) and
JCOGY705 (ABV). However, the six patients with initial bulky
mass who were protocol deviations due to not receiving IFRT
in PR may have had a negative influence on PFS.

OS at 5 years in JCOG9705 (80.9%) was comparable to that
in patients receiving ABVd therapy in JCOG9305 (91.3%). As
reported previously [4,8,9], the major toxicity in ABVD/ABVd
was grade 4 neutropenia. In ABVd therapy, the occurrence of
grade 4 neutropenia was 45.3% [9]. Although the ABV therapy
in the present study included a 20% increased dose of doxo-
rubicin, the incidence of grade 4 neutropenia (50.7%) was
similar to that seen with ABVd therapy, possibly due to the
deletion of dacarbazine. However, no severe (grade 3 or 4)
infection was observed in JCOG9705, as has been seen with
ABVd. Although the ABVd regimen included bleomycin and
an increased dose of doxorubicin, the incidence of severe
pulmonary or cardiac toxicity was very low (1.8%).

In JCOGY705, two patients developed DLBCL after com-
pletion of protocol treatment. Although ABVD therapy is
less leukemogenic or carcinogenic [3], it is possible that the
development of DLBCL in these two patients was related to
the ABVregimen; these patients did not undergo IFRT. Scholz
et al. [24] reported no differences in cumulative risk between
the primary therapies for developing secondary NHL (2.9%)
in a retrospective analysis of 5357 individuals in eight ran-
domized trials of the German Hodgkin Lymphoma Study
Group. The incidence of DLBCL in their study was similar to
that in the present study (2.8%). Therefore, ABV therapy also
seemed less leukemogenic in our study, although the dose of
doxorubicin was increased.

In conclusion, the present study showed that the efficacy of
ABV with an increased dose of doxorubicin and no dacarbazine
was inferior to ABVd, although the comparison was not direct.
Dacarbazine is thus indispensable in ABVD/ABVd therapy.
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