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1.5 BEXITEROEERVHARDERE

1.5.1 EBEXFERORERE

Wik 7 v (%Ra) EFHE (LAT. AHI) X, Algeta ASA #1:2 (Bl Bayer AS 1) (2 X 0 B
ST, TV L 223 BIEMAIKE T AT T 7 A BT A BEHHEESK L Th B,

TV A 223 I IHEHERNI TR TH Y . BEEOK 50% %2 b Rax o7 % 4 K
HBERERT D, £z, BBHBEO L5 ERENTTE L TO Lo ICBIRICER L, 7Y
I 223 B HH S D BEHRIC X0 IES A G £ N DRI~ O RETR 22 F e &
oTEEZLND,

Flo, TVUAL 223 KOEOFHREREL Y SN D@m= F—DT L7 7 #i%, DNA O
BRI 2 S ISR T DY, T T 7RIS Z M L 0 RFEANE < . AR IR 100 um AT
WIZIRHNTWD Z EnD, FHfile & OBET 2 IR~ DN R/ 2 55 FTREMEDN
HoY, 0D, BEBERT DL OB 2 ENFE S, AFZEBR BB S N,

1.5.2 BIIZBREEICDLNT

R 2 A 2 RS TIIN D WERIE DR ER T NEIR CTh 5, WOWRIED EIRTH
L7 v Rul UoBREFEIL, AR LS T o 2 MRS A T & B &2 O T NR BB SE
SNd, WBESRZ1T 9 BT, BEBEALVE AR /LE S (LHRH: Luteinizing
Hormone-Releasing Hormone) 77w ZME|DOBAIRE. . F7213 LHRH 7w Z7#A 517 Fa
ZURIOUFRAPRAWSE N D, AR E T IZARIRI N 2 IEIEIC X > TEBREIZH HICHED L
T R EEITCRINT IR PR (PSA : Prostate—Specific Antigen) D _EFH-3ZD LNT-HEAIT,

[EBICHMERT B (CRPC @ Castration—Resistant Prostate Cancer) | & FEESY,

THNET, CRPC BFICHTAE —RINIEII N XX B L Tho=, BEEREEENE =D
ICHBEDEFIREEIC L > TIRETE 20, HAWVITBEEBSNEST 5L, 60% UL Eofini
M CRPC FRE S R B X F BT K DIEREZ T TRV EHEE S B,

T, CRPC BT T 28 LWIRRIE L LT, MEiRiETd 5 Sipuleucel-T ([EHNAIKGR) |
IEFRIETH DI AT Z XL, NRWIRIETHITETZ T RO P I RPKREN
72o Sipuleucel-T [MMEZFHIERED 72N CRPC FBEFIZ, I AT H /I LFRIERED & % CRPC
BEIZ, TEITT o RO o HLZ I RiIWFho CRPC BEFICB W T H2AEMM (08 :
Overall Survival) DIERZ/R LTz, LU 5, B S TSN CRPC XV h 2 DRI
Lo THRBITED W=, "HREHESR (SRE : Skeletal-Related Event) ZfF 9 BE OARE
?O'E (QOL : Quality of Life) LDk, SRE ZDHODTRELIEHE L . B ME CRPC (281F
HIEHOBEERBECTH D, £-. BFITE > TEREZLE D BIERNDIRVRIENRZEE LU,

SK[E @ National Comprehensive Cancer Network (NCCN) 2 X A RIS JIREIRELT A R4 »
(2015 ERR) Tik, #BME CRPC (12X L, = FAF I REONNEZ X1 (Nig#E oA Ex
fb7vy) | 7ET77r KON BAY 88-8223 (NIRiZEE A 7e\y) A7V —1 [(HL~LrD=x
BT VR (T s UGB &) IS HEBET, NOON WO 3 2w AR — ST

a 20144F9 H 1 Bic, #4472 TAlgeta ASA) 72>5 [Bayer AS| [CEH & 7po7-,
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5) D77 —ARTABRERE L THEIRINTEBY ., FEZ 3B /WEEEZOBRICH L TIEhN
DHEXEARHERI N TNDY

H AN R EGF 2T X D RINLIE 2T A R4 > (2012 ARR) TiE. CRPC (Z%F L. anti-
androgen withdrawal syndrome DR, HL7 > R XU RO FEELN R LIS
{LFFRIEDP AR ST D, 2014 4EIT, CRPC ICHT 2IBMEEL LT, TEITrY = Fb
HI REODNRTCHEFENANARINTZZ Enn, BRIZBIT BN CRPC OIREIIFCKEEE
ERERIZZR D DO H 5,

CRPC MHfe % 7= L7286, K 0%ICHEB N A LI, WIS O A %269 5 HE51X 10%$£
EThbH, BEBIILE Y WHEITPEIEIL. QL IETORERD—o Lo TS, D7D, &
%@%ﬁ#é%i%ﬁ$% X, ﬂﬁﬁgwﬂm@%%%%ﬁﬁﬁ%ﬁﬁkbf\%%M%%ﬁ
B, B AL PLRANKL JLiALA (7 A~7) | BEARARR— NUEl (v e @) | 5Bl
ﬁ@m%r#@[xﬁm/%vA89&U%v)¢Aw%mw(lWiﬂ 2 ) BERHIN D,
LML G, WTFNOREFEES SRE O TR, ERiEMEZ BV E L72IEAITHY | 0S DILE
RITHE ST,

ITH-, CRPC 2k T 21REITES LT2b 00, FICEIBBEEA T 5 CRPC BEF Tk L TiE, 4£F
M OIER & SRE OFHLO W H &2 7= TIRFERIE A RO LN TEBY . ZRHDOBREIZHT HE
o — R TH7 B ERNEE LTV D

AHNL, m*%a@4owluif%;émfwé(16%%) F7-. KENCCN HA KT A
> (2015 AERR) I2BWT, ARANL. (bFREROFEICEDL 59, EEEOBEBEEZAT D
CRPC FBE Té%$%®ﬁ7:)—1; FEHEINTWD

1.5.3 FAEDRERE

AFIDOBAZEIT Algeta ASA FHIZ KV BAMA S A7z, 2009 4EIZ Algeta ASA & J[RIBAZE K 2
f L. LIf%. Bayer HealthCare fLi% Algeta ASA & L TAFI DO ZIT-7-, F7-. 2014 4
9 H 1 HXY Algeta ASA #DOL4 T TAlgeta ASA| 736 [Bayer AS] IZEHE & 7257, BUED
BA% 1% Bayer HealthCare #E3FE i L T\ 5, BIFOBMELX 1.5- 1 I1ZR-T,

ek, ARBIOBFBEETIZ., 7Y v A 223 ORETHERIE O FENE & 72 5 R TROE S 7= )
EamDNHWGILTWD, WSS T AL TSI I, BO&E e e, U2V S 2 O TN T2 s,
WA MAERER (2008 BALA) LAREIX, KENIAEMEETAFZEHT (NIST: National Institute of
Standards and Technology) THESN SILTARHEMICIDORIEIZHIVEZ HNT-, 2014 £ XD
NIST 12X 5T T A 223 OFHED FLE LSRG S 4L, 2008 FITHEN. S —RIEHETHR b
B & e THI 10, 5%V MIEIZ 72 5 2 & 28 2015 4RI S S 7= (2.3.P. 6, 2.5 BR),

NIST —RIEHEDBAEDEEIZH I T D720, AFOAKRESETWDHETIE, Erm kOO
EREEFEZITHY> L & Lz, 2015 4 2 HI &*ﬁﬂé%&$%% Wi Z T 1258, LT o
FREFEFEHCTEABE LN, 7B, AKRPFFICE L TX, UTOEREZH 5 U
HZELELT,

L - HEDFHRR - 50kBa/kg {KE % 55kBa/kg REEIZAH
FOHREEEE © 1000kBg/ml % 1100kBq/mL 225 B
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ZO—RIFEOE iR TRANIFAEFETHY . HESNDT VT L 223 ORICEENRRNZ
LN KRANDFNMEK WL ENEA~DEBIT IR,

2015 4E 2 H £ CIoE SN ZEERRBRICH W =R EEDFK R %Z 2015 HEI28HA 72 NIST 12
YEIZHASWTHRE L7 fEA2 2 1.5 1 17, BF TR OB & OB ORFEIZB VT,
ABN OG- EORREH LVEREICE S BE ChEonfl) CrR#Eids2 &L,

x 1.- 1 FREMPICEHESINBREEEHLONISTEREICES(BAEROREEDHRABZ
& (B : kBa/ke)

J 5 25 46 50" 80 93 100 125 163 200 213 250

BafE | 5.52 | 27.62 | 50.83 ] 55.25 | 88.40 [102. 76(110. 50|138. 12|180. 11{220. 99|235. 36|276. 24

HFEE| 6 28 51 55 88 103 110 138 180 221 235 276

AR &

1.5.3.1 REICAY 58k

AFNT, T ARAL TSR ENEFANTH Y (6nl) | TAT7 7 REBHT L7V
L2238 kT YU L (PRa) O TEUBSMEEEKGLTH S, WINAIE LT, kT FU v A
7T MU v aKY), IR OERKDREENTEY . TXTORMANLHRICES L
TW2o,

svva 223 2. N 50O FRERE SR 2R L —F T, T F=
UL 227 HESMERREE L, MY v s 227 AL CAERT S, T 0 - L —
AT VT A 223 HorEE FERLL. A OIRGEIZ L V7T U A (%FRa) JRIR
FREE L EFR L TWD, JFHEORIEFIEORFE & WIT L THE R OREBR L, ZEMEDOKRGTEN
1T,

BANT, FoRSAEHN) pH OFIRNERGERAITH Y . MRS ARE L 72 5510 71k
Al LT DRTTHBASE S e, BRI T DI DO RIED L FITH RFBLTT 235 T H S
M, TR LERITTRHRA & R AT TH 5, ®ANL, & 62 LGRS iRNATRE R
e O TEEE DS RERREE & 72D KO 2 MW - IRE LIk, I AL T/WTHEL, W
WL CTHES 5, FERORYEOEHIT R, WAORGER r — Vb AR L2y | LEREGE TR
DT A=F bt S v, B R OBRTTiE, — IR, LEMEOREENMTbIT,

T HRAI O R AR E LT, EHAIH 1oL O T T AFGmENT Y a— S
oo TR T ARINIRE SN, FO%T vEMEa—T 4 MBI N T aE T F LR
TLRRIZER LT, BREHOITLEE AN THRLE LRA 3 1y MZoOWT, ZEMERERD E
S, BAIOFZYIMIESLRME T CHRERRFL Y 14 HRE (BLEH LV 28 ) EREINT,

1.5.3.2 3EERIREAER
PUBMERZEIE & U CORRRBISE &k CROEIRTERR O 72D O IMEF #2150 AT, (k7YY

L (*¥Ra) OIILFR, EENREFH) L OB FHREEZ I O NS T 572012, FERRRBR 25
it U7z,
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N BT DR OFE RS, LT v (%FRa) 1d in vitro IZRBWCESMIAER.
BRI O EER LK OVE FMIREE O EEAZ R L, X— K7 v &2 HAWHE MT-1)
BT T B W CEREATFIRMER Uiz, BloILEiiEkk (MDA-MB-231) % /=X —
R~ ZFEHEBET MZEBWTEH, BRREAGHMOIEENEO bz, X— N~ U AFIRBEE
TIZEBNT, EEEEOD K O EEREEOBAD N AN L0, 2D DIERIZE
0. ERRHAGFYIRSEE L2b ot B2 0N, £, BEE 555 o g Mini ok »
B, e mmm%#%@%%%ﬁ%?w@%mﬁTé#@%ﬁ% ZEE LTV B ATREMER
RSz, TRHORRERND, L7 YU A (*FRa) X, BB EAT D~ OEMERICX
L CHMERF SN AEAITH D EE X LT,

Eiz, ZOMOIFFATRAR S HEBOH 5 AN T SET 27 L (FRa) O
Rz 15T 2 TRIARRER & 5 WITEE LB IETR0 b o LIl LT,

1.5.3.3 ESIZHITSERREAF
2001 4 8 A £ 0 ARENOEGARRER 2 Blhs U, AiZIREZ x4 L LB B LT L TV 5,

FAE T FERERD 9 B, 3Bk ATI-BC-1 TIL, ‘BB L AT 2 Rl & O3 B8 2 k51
$ﬂ%%£ﬁﬁbf§ﬁbt%@i%@ B, ML OEEMEOF M Z1T > 72, 51~276kBq/kg
O I EHFPHIC BT 5 a5 O EYEED T — &ﬁ%%ﬂ BRORBETHD Z EOREBIN
oo o, WTHMOHEIZBWTH HERIRERITFES T, AREMEIRIFTH D Z & DR
7 (2.5.1.4, 2.5.3.1 ) .

0%, EAVETHERAS (B BC1-02) ICBWT., AWM EER LA T 5 CRPC BHFIC
55kBa/kg % 4 HMIFRT 4 BlfhE LTz & & OFIMER NLRMERRF STz, £ ORE., ARHIEE
T T 7EARBEL LT 0S BIERE L, o, AFOBEFREFEN RSN (2.5.1. 4,
2.5, 4. 1.1 &) , ZOZ &b, 55kBa/kg # 4 WG TR G325 Z LI2B T AERKRIA AMED
AR I T,

PLEOFEFAE NS CRPC FBF Ik T 2 W72 55 AMEN#IFRFCEZ 22 L2 & E L. B BC1-02 T
AW 5 8 Z K L, 55kBa/kg % 4 T L2 6 BG4 5 ik - %E%%mf AKHN DA
M R N2 Ve 2 W3 B EAN S AR TH 55808k BC1-06 2352 & & Lz,

Bk BC1-06 1%, JEGEMEEESE 2 H 3 25 CRPC BE &2 X GUIARK & KB G- LT-BEOFIE L DY
ZEMERETT 27O ZEHEMR, EBIEAL, ZHixIEE, 77 B RAROFBMHERBRTSH Y |
t*&@a—m/ﬂ%aﬂﬁw9wlf%mbtoEE&%EE&O&(&D AR 0D St 51 18]

\ZED BTN (F—% By A7 H 2010 4 10 H 14 H) [2BW T, 77 vAREEL
w&Lfﬁﬁﬁfﬁﬁ_LELtoit\2EE®T &w/%ﬁ7(%n££7ﬁ15a)@
T —HR—=RZEEDWEHT (2 [ H OfFFT) 1BV ThH ., RN OSSR & Rk 0S DIER
DRDOOLNTZ, T2, AFEORREEARNPEETERVWEEERMOEERAEEFZIT 7R
HLEFBETHY, AFOREFNEIIBHFTHL Z "IN TS (2.5.4.1.1, 2.5.5.3.2.1
ZH)

@x\Lﬁ@%%%%k%ﬁb\%&%%ﬁ?écwc%%%ﬁ%&bf%ﬁbkzo@ﬁﬂ
% 1 AERER (A# 110kBq/kg % 6 #H = & 2@&5Ltﬁ%(ﬁ%mn%) S OAH 55, 110
lWi%MM&g%ﬁﬁﬁﬁbtﬁ%(ﬁ%BMO&] BWT, EWEIRE, (KN LK O &
WEDT —# &%, Fiz, mm%%%ﬁ%&bf%%btzowl%%nmﬁﬁ[$ﬁ&2&
55. 110kBq/kg Z Hi[ml# 5 L7=#Bx (FRBR BC1-03) . M OAAKI 28, 55, 88kBq/kg % 6 H[HFET
3 I IERE U= GRABR BC1-04) ] IZBWTHIWE, etk ORREE BT LT, 20 2
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SOENENFERBROFMEESE 1 [\H7-Y 55kBq/kg O EN XS (2.7.3.4.2.1 &
B .

LIEDRER LD Kﬁi&%@N*74yF'UX7N?VXﬂ%ﬁT%é&%%L\%E&
OWIN Z G e [E AN CORRBHFEICE 5 72,

1.5.3.4 ERIZHEIT SRR

RIS 1T % WK BRI l%%MWﬁ%(ﬁﬁﬂn%)®$W%WF%%EK% EFL
7o ESMENFARRER ORGSR M OES TORRBEERREFLZE L, BORIZRT 5 iR & o
ZEDER/INR & 72 D KO WRIRBA RS 2 R LTz,

AL, %®%ﬂ%%m%$ﬁ%Wlﬁ%l®%m%§ﬁm<w%%fﬁé&%zgm\it\
R~ DREZPEIZ AT TENR N EE X BN, 51T, CRPC IZxd B iREIXB B Teialq
RThHDZEND, REIOFRME « ZEVEITREDOH HHMKEER i%x SWEHBr Lz, 2
NHDOZEnn, BEICEM STV -3=BR BC1-06 DRk A SMET 5 8 CRRIZEF L,
SRR & DI ZITV, & 518, BARNER TORMMER N2 ERFT 2720, EHNE
I AHRRER M ONE NS T AR R BR % 5206 L 7=,

HARNDOBEEZHT 5 CRPC BHEOLEM, RN, S EE K& OB EHIE 2 3l 5 7=
. ENE TR G5k 15354) 25t L7z, 207 A =35 Gk 7 52
fie L.
N~ > TR AT o

(1.13.2 zi) . I
[«
gz267, £, I - )= % 5%
oy B

bR 15354 THROLNTREREZ HWT, BARNER & IERARNEMOENGAG, EpEhhE &Uﬁ
BHEOHB AT o /bR, BARNERM & IEAARNEMORICIRZE 72 228137200 2 & 3R
Too Flo, AEFEHRGLE L CEM, M, KERDZ ENFRO Sz, Bk BC1-06 Ti &bﬁ;n
TREREFREETHD ., BAANIBWTHLARMEITIRF TH-72 (2.5.1.4, 2.5.5.3.2.2 &) |

RNT, ARANDOFESZ AT DEGNM CRPC BHF IR 2 AR LM E T 5720,
EINEE IARRER GABR 16430) Z i L7, I
.
- =aewl LE e
= 55 I - ;= 5 .
e
OO
- CcaEsfe (132 26 . I
@

etk O#ERE OF 12 oA T LR Coll =1 A IlRB) TT BTy WA T EAT
AN ﬁ@)ﬁ&(ﬁﬁéﬁ%mﬁbto AREBROFEFMMIAE THHH 12 HIZBIT D8 ALP DX —
A5 A b DR CEBESD) | \—maiwj%f%@\$m &w%nfwtﬂﬁ
(5% XD EREA 0 2 FE2) 2z L2 &b, 3B 16430 & 3Bk BC1-06 & DR
THR ALP OfRIC—BMERmENZ &l L=, 2ot ERE~—27— (B4 ALP, PINP,
CTX-1, ICTP) 2B W T b EIERRB N OEONT-RBER E O TRERBVIIRD SR
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hole, ZOZEnDH, BHRANIBWTHOAFEGIZ L 2 BHEBHOESMR TG TE 5 &
EZHID, PSAIZOWTH, Bk BC1-06 & FRIBROMBEMNRBD bivlz, £/, HE5H%D 6 » A
HAFERE 6 » A SOEEEMEE#ESS (SSE : Symptomatic Skeletal Event) DFEA X1 b
BT, 3B BC1-06 OAENOHEH LIAfEE R L THRIFTH-o72, I HIT, ERAD
QOL DELENRBD Hiv, AFIOERmFEM L QUL dEIZHT 23RN RSNz (2.5.4.2 )
YL b, 3R 16430 OpAEN N ENAMSRRBRAGE O L2 6, HARANZB W THIER RN EF
FRICABIOFIMENHIFFCX 5 LB 2 b,

Fio. RRBRCHE SN EZ L AbNT-AEFEST, A, U o SEREEAD . RaEGER,
B, EYR. RERCD. @, THRIZRETHY ., B BC1-06 THROLNTMELFHKETHY .,
AKENEBRNCESE LEBEORAREIZIBIFCHDLZ N RmENT (2.5.1.4, 2.5.5.3.2.2 &
H\E\) o

PlEoZ &, BARNIBWTHIFARNERBEOARFO BT 4w K« URTIRT
VANHIFTE A LT LT,

Fald LY | FHERZICHE DAL ER 15354 K UNRER 16430 OAEZ 1T, Bk 16430 O FHL
FEAMIE BRI S E TILBE LN TWe T —4%, Thbb, REBEICRESNTHRE ICB W TE
12 EoF—a2nGeontis (F—2hy 470 20FER A B) £TICBVT, HAA
EIEAARNDOH MR OZ2EOBELMENrE T b &5 27, EEG T
. - ) (S E LW, BenR s
ZF, R 16430 (F—42 > b4 7H 20FE T B B) O R %I ER BC1-06 TH37-3F
HAR NG 2 B AR NEMICAMET D Z E N AEETH D &I L, [ENSMERRBR S 2R L7
MR T — 2Ry r— U WEEdT 52 & LT,

20l 4 0 A W BicEES G270 I
|

Y~ O\ THHRR L. R R,

2%, I
.

I - = . 2ol 4 W) B s R ;> .

1.5. 4 FREOHHRUVARME

AFNIT N7 7 e S 2 B EESRG TH Y . 7T 7 RO T ORFRIL 100 1 m A
RO TWND Z Lvh, Bz &8 MR fs O 1L F ik~ DB f/ N MRICH Z 6D & Ty
SND, BRRRBRIR LY . DITIORTREE E AR 2o T,

iR RSP R A 20~ & D FE K

o WIRNEHEENDZ LMD, XA FT_ATEYT 41 100%THDH (2.5.3.1 8]R) ,

o HHREEGL, MIEF 2 HIHCHONZIHI L, BEHEEIZEICE IRV AT H 0, BENIZHEH
SND, Fio, D, PR, B, BEDER OV & Olgas ~ DR R RELY AT A B
220y (2.5.3. 1 &8)

o TUTL 223 1IMGA A DOBEERN TR TH LD T, 77 F =0 ARFNOEEIZLY
HA L, MBI T2 (2.5.3. 1 281) |
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BhE AR BRI 2> D DFF

o JEMRMEHEEZ AT D CRPC B & KM GUCAFH 55kBa/kg & 4 W HE T 6 [R5 L 72ERO A %)
ﬁ&@ﬁéﬁ%@ﬁbt: B EBER G, ZhesdtE, 77T A RO E S E TERER
(FABR BC1-06) (2T, ARMER OVZEMERHER S, FERRANTIBODTERAIO BATF72X
274 b )X7/VA/Z%Té%Iw

- RN (F—F Ay AT H 2010108 14 H) | 2EBOTF—F Ay AT
(F—%h v b4A7H 2011 FET7TH 15 H) OWTFRIZBW TS, FTEFMEEE TH 5
0S DAFIFEICBW T I bARFEL R L THREICIERE SN (2.5.4.1.1 8) |

- HPNCHE LSBT BT, WTOESERICB W TE ., SEER TOR
BL—HLTW=, (2.5.4.1.7.18) ,

- AKFIBECBWT T I AREEL el LT SSE BEE TCOMMNERE L. (2.5.4.1.2 %
H\E\) o

- AKRoOREMTa T A VIR THY . mOWAERENRENT (2.5.5.3.2.1 ) |

o HARANDEESEZH TS CRPC BEDLEM, KN, BRENE M OSSRy EEE 2 54 5
72O DOIERIR, FEER. ZhiskdtFE., ENE AR GRBR 15354) | K OVBIBEZAET S
H AN OJEMENE CRPC B35 % X412, 55kBa/kg % 4 JHIE T 6 [FIH G- L 7 B0 2hit e OV
EMERFT 57200, I, IEEMR. ZiskdLE, ENE TR GUR 16430) 128
W, A 55kBa/kg & 4 IR T 6 I # G L7 BEOA MR ML eEoRkiE XL Y. |
ANZBWTHERHFRRXRT 4 b« URINT UARHF[HETE D,

- #lBR 15354 X0 | (KN, WRIGERE. EWEIREIZ OV, FERARN & ORMICTEE 727
X7 2 EHER SN (2.5, 1.4 58)

- B 16430 ITRBWT, ZOEEFMEEE TH D 12 HBIZBIT A ALP OX—ZX T A4 >
MO DOELRN, FEIOBRAEENT- Lz, TOMOENH~—D— (B8 ALP, PINP,
CTX-I, ICTP) (2B T & ESERRERD 15 5 7B B & O TR 728N R
HHT, BARMNMIBWTH ARG XL 5 BB OIREMHK T AR x5 Z E0VR
STz, £7o. BE5HD6 5 HEFRK D6 5 AWM. SSE DOIEA R REHEKIL, K
BR BC1-06 DRAENOHEIH L7ZEE I L CH B TH -T2, S HIT, AAIOEIFEEM
KON QOL BRI AR b RENT (2.5.4.2 B8) . LI EAREHNCEE L 75 5.
HARANZIBWTY, EIRANEFREOEIENYIFFCE D Z L0V RENT,

- BARANEMHEIEAARANEN TRD ONT-AEFROBE L OEEITEE LB, BA
ANZBWTHEH WA RENT- (2.5.5.3.2.2, 2.5.5.5 &) |

LEX D AFNTHERE 2 A 2RI A T 28 LWBRIEE LT, BERLEo=—
Wz, AFBIZBNTHH T RIBREOERRIE L RETE LD B2 5,
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1.5.5 EFEREERFTAIZEE

HHE 2 A T 5 BN B ST D AF ORIRIA SRR S 2 &b, £ 1.5- 2
CRTHIEEX Sy BRI LA BEE - AR ROV - HENC TR RO IR TEAGE i &
ToZ&& L,

& 1.5- 2 AZHRFOHE

HEE X ) ERAERNS (1) a0 & A EIE G

IR 5E 4 V=7 4 TERE

— 4 (TE) ¢ | (A% Hk7 YU A (*PRa) . (J4) Radium (*Ra) chloride
ZhEE « R @ﬁ%mhé%iﬁﬁ

FHE - & WE, RAIZIE 1 18] 55kBa/kg & 4 W Z L1, BARICHIRNZE ST 5.
* 0 JAN ALK

1.5.5.1 ZDHDxhEE - HRICEI HERRRAFEIKR

HEERIE - R ThH D BB b sriviifE) &WiTL <, Iz & thoB Ak 5
ERRBHRE R ED STV 5
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
XOFIGO safely and effectively. See full prescribing information for
XOFIGO.

Xofigo (radium Ra 223 dichloride) Injection, for intravenous use

Initial U.S. Approval: 2013

--------------------------- INDICATIONS AND USAGE -
Xofigo is an alpha particle-emitting radioactive therapeutic agent indicated for
the treatment of patients with castration-resistant prostate cancer, symptomatic
bone metastases and no known visceral metastatic disease. (1)
---------------------- DOSAGE AND ADMINISTRATION ---------mmeme o
The dose regimen of Xofigo is 50 kBq (1.35 microcurie) per kg body weight,
given at 4 week intervals for 6 injections. (2.1)

--------------------- DOSAGE FORMS AND STRENGTHS  -------—--——--—-—-

Single-use vial at a concentration of 1,000 kBgq/mL (27 microcurie/mL) at the
reference date with a total radioactivity of 6,000 kBg/vial (162
microcurie/vial) at the reference date (3)

CONTRAINDICATIONS

Pregnancy (4. 8.1)

----------------------- WARNINGS AND PRECAUTIONS —nemrmmmmmmmmeeee

Bone Marrow Suppression: Measure blood counts prior to treatment initiation
and before every dose of Xofigo. Discontinue Xofigo if hematologic values do
not recover within 6 to 8 weeks after treatment. Monitor patients with
compromised bone marrow reserve closely. Discontinue Xofigo in patients
who experience life-threatening complications despite supportive care
measures. (5.1)

ADVERSE REACTIONS

The most common adverse drug reactions (> 10%) in patients receiving
Xofigo were nausea, diarrhea, vomiting, and peripheral edema.

The most common hematologic laboratory abnormalities (> 10%) were
anemia, lymphocytopenia, leukopenia, thrombocytopenia, and neutropenia
(6.1).

To report SUSPECTED ADVERSE REACTIONS, contact Bayer
HealthCare Pharmaceuticals Inc. at 1-888-842-2937 or FDA at 1-800-
FDA-1088 or www.fda.gov/medwatch

SEE 17 FOR PATIENT COUNSELING INFORMATION
Revised: 05/2013
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

Xofigo is indicated for the treatment of patients with castration-resistant prostate cancer, symptomatic bone metastases

and no known visceral metastatic disease.

2 DOSAGE AND ADMINISTRATION

2.1 Recommended Dosage

The dose regimen of Xofigo is 50 kBq (1.35 microcurie) per kg body weight, given at 4 week intervals for 6 injections.

Safety and efficacy beyond 6 injections with Xofigo have not been studied.

The volume to be administered to a given patient should be calculated using the:

e Patient’s body weight (kg)

e Dosage level 50 kBq/kg body weight or 1.35 microcurie/kg body weight

e Radioactivity concentration of the product (1,000 kBg/mL; 27 microcurie/mL) at the reference date

e Decay correction factor to correct for physical decay of radium-223.
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The total volume to be administered to a patient is calculated as follows:

Body weight in kg x 50 kBq/kg body weight

Volume to be administered (mL)

Decay factor x 1,000 kBg/mL
or

Body weight in kg x 1.35 microcurie/kg body weight

Volume to be administered (mL)

Decay factor x 27 microcurie/mL

Table 1: Decay Correction Factor Table

Days from Reference Date Decay Factor Days from Reference Date Decay Factor
-14 2.296 0 0.982
-13 2.161 1 0.925
-12 2.034 2 0.870
-11 1.914 3 0.819
-10 1.802 4 0.771
-9 1.696 5 0.725
-8 1.596 6 0.683
-7 1.502 7 0.643
-6 1.414 8 0.605
-5 1.330 9 0.569
-4 1.252 10 0.536

-3 1.178 11 0.504
-2 1.109 12 0.475
-1 1.044 13 0.447

14 0.420

The Decay Correction Factor Table is corrected to 12 noon Central Standard Time (CST). To determine the decay correction factor, count the
number of days before or after the reference date. The Decay Correction Factor Table includes a correction to account for the 7 hour time difference
between 12 noon Central European Time (CET) at the site of manufacture and 12 noon US CST, which is 7 hours earlier than CET.

Immediately before and after administration, the net patient dose of administered Xofigo should be determined by
measurement in an appropriate radioisotope dose calibrator that has been calibrated with a National Institute of Standards
and Technology (NIST) traceable radium-223 standard (available upon request from Bayer) and corrected for decay using
the date and time of calibration. The dose calibrator must be calibrated with nationally recognized standards, carried out at
the time of commissioning, after any maintenance procedure that could affect the dosimetry and at intervals not to exceed
one year.

2.2 Administration

Administer Xofigo by slow intravenous injection over 1 minute.

Flush the intravenous access line or cannula with isotonic saline before and after injection of Xofigo.

2.3 Instructions for Use/Handling
General warning

Xofigo (an alpha particle-emitting pharmaceutical) should be received, used and administered only by authorized persons
in designated clinical settings. The receipt, storage, use, transfer and disposal Xofigo are subject to the regulations and/or
appropriate licenses of the competent official organization.
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Xofigo should be handled by the user in a manner which satisfies both radiation safety and pharmaceutical quality
requirements. Appropriate aseptic precautions should be taken.

Radiation protection

The administration of Xofigo is associated with potential risks to other persons (e.g., medical staff, caregivers and
patient’s household members) from radiation or contamination from spills of bodily fluids such as urine, feces, or vomit.
Therefore, radiation protection precautions must be taken in accordance with national and local regulations.

For drug handling

Follow the normal working procedures for the handling of radiopharmaceuticals and use universal precautions for
handling and administration such as gloves and barrier gowns when handling blood and bodily fluids to avoid
contamination. In case of contact with skin or eyes, the affected area should be flushed immediately with water. In the
event of spillage of Xofigo, the local radiation safety officer should be contacted immediately to initiate the necessary
measurements and required procedures to decontaminate the area. A complexing agent such as 0.01 M ethylene-diamine-
tetraacetic acid (EDTA) solution is recommended to remove contamination.

For patient care

Whenever possible, patients should use a toilet and the toilet should be flushed several times after each use. When
handling bodily fluids, simply wearing gloves and hand washing will protect caregivers. Clothing soiled with Xofigo or
patient fecal matter or urine should be washed promptly and separately from other clothing.

Radium-223 is primarily an alpha emitter, with a 95.3% fraction of energy emitted as alpha-particles. The fraction emitted
as beta-particles is 3.6%, and the fraction emitted as gamma-radiation is 1.1%. The external radiation exposure associated
with handling of patient doses is expected to be low, because the typical treatment activity will be below 8,000 kBq (216
microcurie). In keeping with the As Low As Reasonably Achievable (ALARA) principle for minimization of radiation
exposure, it is recommended to minimize the time spent in radiation areas, to maximize the distance to radiation sources,
and to use adequate shielding. Any unused product or materials used in connection with the preparation or administration
are to be treated as radioactive waste and should be disposed of in accordance with local regulations.

The gamma radiation associated with the decay of radium-223 and its daughters allows for the radioactivity measurement
of Xofigo and the detection of contamination with standard instruments.

Instructions for preparation

Parenteral drug products should be inspected visually for particulate matter and discoloration prior to administration,
whenever solution and container permit.

Xofigo is a ready-to-use solution and should not be diluted or mixed with any solutions. Each vial is for single use only.

Dosimetry

The absorbed radiation doses in major organs were calculated based on clinical biodistribution data in five patients with
castration-resistant prostate cancer. Calculations of absorbed radiation doses were performed using OLINDA/EXM
(Organ Level INternal Dose Assessment/EXponential Modeling), a software program based on the Medical Internal
Radiation Dose (MIRD) algorithm, which is widely used for established beta and gamma emitting radionuclides. For
radium-223, which is primarily an alpha particle-emitter, assumptions were made for intestine, red marrow and
bone/osteogenic cells to provide the best possible absorbed radiation dose calculations for Xofigo, considering its
observed biodistribution and specific characteristics.

The calculated absorbed radiation doses to different organs are listed in Table 2. The organs with highest absorbed
radiation doses were bone (osteogenic cells), red marrow, upper large intestine wall, and lower large intestine wall. The
calculated absorbed doses to other organs are lower.
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Table 2: Calculated Absorbed Radiation Doses to Organs

Target Organ Mean Mean Coefficient of
(Gy/MBq) (rad/mCi) Variation
(%)
Adrenals 0.00012 0.44 56
Brain 0.00010 0.37 80
Breasts 0.00005 0.18 120
Gallbladder wall 0.00023 0.85 14
LLI' Wall 0.04645 171.88 83
Small intestine wall 0.00726 26.87 45
Stomach wall 0.00014 0.51 22
ULI” wall 0.03232 119.58 50
Heart wall 0.00173 6.40 42
Kidneys 0.00320 11.86 36
Liver 0.00298 11.01 36
Lungs 0.00007 0.27 90
Muscle 0.00012 0.44 41
Ovaries 0.00049 1.80 40
Pancreas 0.00011 0.41 43
Red marrow 0.13879 513.51 41
Osteogenic cells 1.15206 4262.60 41
Skin 0.00007 0.27 79
Spleen 0.00009 0.33 54
Testes 0.00008 0.31 59
Thymus 0.00006 0.21 109
Thyroid 0.00007 0.26 96
Urinary bladder wall 0.00403 14.90 63
Uterus 0.00026 0.94 28
Whole body 0.02311 85.50 16

'LLI: lower large intestine
ULI upper large intestine

3 DOSAGE FORMS AND STRENGTHS

Xofigo (radium Ra 223 dichloride injection) is available in single-use vials containing 6 mL of solution at a concentration
of 1,000 kBg/mL (27 microcurie/mL) at the reference date with a total radioactivity of 6,000 kBg/vial (162
microcurie/vial) at the reference date.

4 CONTRAINDICATIONS

Xofigo is contraindicated in pregnancy.

Xofigo can cause fetal harm when administered to a pregnant woman based on its mechanism of action. Xofigo is not
indicated for use in women. Xofigo is contraindicated in women who are or may become pregnant. If this drug is used
during pregnancy, or if the patient becomes pregnant while taking this drug, apprise the patient of the potential hazard to
the fetus [see Use in Specific Populations (8.1)].
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S WARNINGS AND PRECAUTIONS

5.1 Bone Marrow Suppression

In the randomized trial, 2% of patients on the Xofigo arm experienced bone marrow failure or ongoing pancytopenia
compared to no patients treated with placebo. There were two deaths due to bone marrow failure and for 7 of 13 patients
treated with Xofigo, bone marrow failure was ongoing at the time of death. Among the 13 patients who experienced bone
marrow failure, 54% required blood transfusions. Four percent (4%) of patients on the Xofigo arm and 2% on the placebo
arm permanently discontinued therapy due to bone marrow suppression.

In the randomized trial, deaths related to vascular hemorrhage in association with myelosuppression were observed in 1%
of Xofigo-treated patients compared to 0.3% of patients treated with placebo. The incidence of infection-related deaths
(2%), serious infections (10%), and febrile neutropenia (<1%) were similar for patients treated with Xofigo and placebo.
Myelosuppression; notably thrombocytopenia, neutropenia, pancytopenia, and leukopenia; has been reported in patients
treated with Xofigo. In the randomized trial, complete blood counts (CBCs) were obtained every 4 weeks prior to each
dose and the nadir CBCs and times of recovery were not well characterized. In a separate single-dose phase 1 study of
Xofigo, neutrophil and platelet count nadirs occurred 2 to 3 weeks after Xofigo administration at doses that were up to 1
to 5 times the recommended dose, and most patients recovered approximately 6 to 8 weeks after administration /see
Adverse Reactions (6)].

Hematologic evaluation of patients must be performed at baseline and prior to every dose of Xofigo. Before the first
administration of Xofigo, the absolute neutrophil count (ANC) should be > 1.5 x 10°/L, the platelet count > 100 x 10°/L
and hemoglobin > 10 g/dL. Before subsequent administrations of Xofigo, the ANC should be > 1 x 10%/L and the platelet
count > 50 x 10%/L. If there is no recovery to these values within 6 to 8 weeks after the last administration of Xofigo,
despite receiving supportive care, further treatment with Xofigo should be discontinued. Patients with evidence of
compromised bone marrow reserve should be monitored closely and provided with supportive care measures when
clinically indicated. Discontinue Xofigo in patients who experience life-threatening complications despite supportive care
for bone marrow failure.

The safety and efficacy of concomitant chemotherapy with Xofigo have not been established. Outside of a clinical trial,
concomitant use with chemotherapy is not recommended due to the potential for additive myelosuppression. If
chemotherapy, other systemic radioisotopes or hemibody external radiotherapy are administered during the treatment
period, Xofigo should be discontinued.

6 ADVERSE REACTIONS

The following serious adverse reactions are discussed in greater detail in another section of the label:

e Bone Marrow Suppression [see Warnings and Precautions (3.1)]

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials
of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed
in practice.

In the randomized clinical trial in patients with metastatic castration-resistant prostate cancer with bone metastases, 600
patients received intravenous injections of 50 kBg/kg (1.35 microcurie/kg) of Xofigo and best standard of care and 301
patients received placebo and best standard of care once every 4 weeks for up to 6 injections. Prior to randomization, 58%
and 57% of patients had received docetaxel in the Xofigo and placebo arms, respectively. The median duration of
treatment was 20 weeks (6 cycles) for Xofigo and 18 weeks (5 cycles) for placebo.
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The most common adverse reactions (> 10%) in patients receiving Xofigo were nausea, diarrhea, vomiting, and peripheral
edema (Table 3). Grade 3 and 4 adverse events were reported among 57% of Xofigo-treated patients and 63% of placebo-
treated patients. The most common hematologic laboratory abnormalities in Xofigo-treated patients (> 10%) were anemia,
lymphocytopenia, leukopenia, thrombocytopenia, and neutropenia (Table 4).

Treatment discontinuations due to adverse events occurred in 17% of patients who received Xofigo and 21% of patients
who received placebo. The most common hematologic laboratory abnormalities leading to discontinuation for Xofigo
were anemia (2%) and thrombocytopenia (2%).

Table 3 shows adverse reactions occurring in > 2% of patients and for which the incidence for Xofigo exceeds the
incidence for placebo.

Table 3: Adverse Reactions in the Randomized Trial

System/Organ Class Xofigo (n=600) Placebo (n=301)

Preferred Term Grades 14 Grades 34 Grades 14 Grades 34
% % % %

Blood and lymphatic system disorders

Pancytopenia 2 1 0 0

Gastrointestinal disorders

Nausea 36 2 35 2

Diarrhea 25 2 15 2

Vomiting 19 2 14 2

General disorders and administration site conditions

Peripheral edema 13 2 10 1

Renal and urinary disorders

Renal failure and 3 1 1 1

impairment

Laboratory Abnormalities

Table 4 shows hematologic laboratory abnormalities occurring in > 10% of patients and for which the incidence for
Xofigo exceeds the incidence for placebo.

Table 4: Hematologic Laboratory Abnormalities

Hematologic Xofigo (n=600) Placebo (n=301)
Laboratory Grades 1-4 Grades 3-4 Grades 1-4 Grades 3-4
Abnormalities % % % %
Anemia 93 6 88 6
Lymphocytopenia 72 20 53 7
Leukopenia 35 3 10 <1
Thrombocytopenia 31 3 22 <1
Neutropenia 18 2 5 <1

Laboratory values were obtained at baseline and prior to each 4-week cycle.

As an adverse reaction, grade 3-4 thrombocytopenia was reported in 6% of patients on Xofigo and in 2% of patients on
placebo. Among patients who received Xofigo, the laboratory abnormality grade 3-4 thrombocytopenia occurred in 1% of
docetaxel naive patients and in 4% of patients who had received prior docetaxel. Grade 3-4 neutropenia occurred in 1% of
docetaxel naive patients and in 3% of patients who have received prior docetaxel.
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Fluid Status

Dehydration occurred in 3% of patients on Xofigo and 1% of patients on placebo. Xofigo increases adverse reactions such
as diarrhea, nausea, and vomiting which may result in dehydration. Monitor patients’ oral intake and fluid status carefully
and promptly treat patients who display signs or symptoms of dehydration or hypovolemia.

Injection Site Reactions

Erythema, pain, and edema at the injection site were reported in 1% of patients on Xofigo.

Secondary Malignant Neoplasms

Xofigo contributes to a patient’s overall long-term cumulative radiation exposure. Long-term cumulative radiation
exposure may be associated with an increased risk of cancer and hereditary defects. Due to its mechanism of action and
neoplastic changes, including osteosarcomas, in rats following administration of radium-223 dichloride, Xofigo may
increase the risk of osteosarcoma or other secondary malignant neoplasms /[see Nonclinical Toxicology (13.1)]. However,
the overall incidence of new malignancies in the randomized trial was lower on the Xofigo arm compared to placebo
(<1% vs. 2%; respectively), but the expected latency period for the development of secondary malignancies exceeds the
duration of follow up for patients on the trial.

Subsequent Treatment with Cytotoxic Chemotherapy

In the randomized clinical trial, 16% patients in the Xofigo group and 18% patients in the placebo group received
cytotoxic chemotherapy after completion of study treatments. Adequate safety monitoring and laboratory testing was not
performed to assess how patients treated with Xofigo will tolerate subsequent cytotoxic chemotherapy.

7 DRUG INTERACTIONS

No formal clinical drug interaction studies have been performed.

Subgroup analyses indicated that the concurrent use of bisphosphonates or calcium channel blockers did not affect the
safety and efficacy of Xofigo in the randomized clinical trial.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy Category X [see Contraindications (4)]

Xofigo can cause fetal harm when administered to a pregnant woman based on its mechanism of action. While there are
no human or animal data on the use of Xofigo in pregnancy and Xofigo is not indicated for use in women, maternal use of
a radioactive therapeutic agent could affect development of a fetus. Xofigo is contraindicated in women who are or may
become pregnant while receiving the drug. If this drug is used during pregnancy, or if the patient becomes pregnant while
taking this drug, apprise the patient of the potential hazard to the fetus and the potential risk for pregnancy loss. Advise
females of reproductive potential to avoid becoming pregnant during treatment with Xofigo.

8.3 Nursing Mothers

Xofigo is not indicated for use in women. It is not known whether radium-223 dichloride is excreted in human milk.
Because many drugs are excreted in human milk, and because of potential for serious adverse reactions in nursing infants
from Xofigo, a decision should be made whether to discontinue nursing, or discontinue the drug taking into account the
importance of the drug to the mother.

8.4 Pediatric Use
The safety and efficacy of Xofigo in pediatric patients have not been established.
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In single- and repeat-dose toxicity studies in rats, findings in the bones (depletion of osteocytes, osteoblasts, osteoclasts,
fibro-osseous lesions, disruption/disorganization of the physis/growth line) and teeth (missing, irregular growth, fibro-
osseous lesions in bone socket) correlated with a reduction of osteogenesis that occurred at clinically relevant doses
beginning in the range of 20 — 80 kBq (0.541 - 2.16 microcurie) per kg body weight.

8.5 Geriatric Use

Of the 600 patients treated with Xofigo in the randomized trial, 75% were 65 years of age and over and while 33% were
75 years of age and over. No dosage adjustment is considered necessary in elderly patients. No overall differences in
safety or effectiveness were observed between these subjects and younger subjects, and other reported clinical experience
has not identified differences in responses between the elderly and younger patients, but greater sensitivity of some older
individuals cannot be ruled out.

8.6 Patients with Hepatic Impairment

No dedicated hepatic impairment trial for Xofigo has been conducted. Since radium-223 is neither metabolized by the
liver nor eliminated via the bile, hepatic impairment is unlikely to affect the pharmacokinetics of radium-223 dichloride
[see Clinical Pharmacology (12.3)]. Based on subgroup analyses in the randomized clinical trial, dose adjustment is not
needed in patients with mild hepatic impairment. No dose adjustments can be recommended for patients with moderate or
severe hepatic impairment due to lack of clinical data.

8.7 Patients with Renal Impairment

No dedicated renal impairment trial for Xofigo has been conducted. Based on subgroup analyses in the randomized
clinical trial, dose adjustment is not needed in patients with existing mild (creatinine clearance [CrCl] 60 to 89 mL/min) or
moderate (CrCl 30 to 59 mL/min) renal impairment. No dose adjustment can be recommended for patients with severe
renal impairment (CrCl less than 30 mL/min) due to limited data available (n = 2) [see Clinical Pharmacology (12.3)].

8.8 Males of Reproductive Potential
Contraception

Because of potential effects on spermatogenesis associated with radiation, advise men who are sexually active to use
condoms and their female partners of reproductive potential to use a highly effective contraceptive method during and for
6 months after completing treatment with Xofigo.

Infertility

There are no data on the effects of Xofigo on human fertility. There is a potential risk that radiation by Xofigo could
impair human fertility [see Nonclinical Toxicology (13.1)].

10 OVERDOSAGE

There have been no reports of inadvertent overdosing of Xofigo during clinical studies.

There is no specific antidote. In the event of an inadvertent overdose of Xofigo, utilize general supportive measures,
including monitoring for potential hematological and gastrointestinal toxicity, and consider using medical
countermeasures such as aluminum hydroxide, barium sulfate, calcium carbonate, calcium gluconate, calcium phosphate,
or sodium alginate.'

Single Xofigo doses up to 250 kBq (6.76 microcurie) per kg body weight were evaluated in a phase 1 clinical trial and no
dose-limiting toxicities were observed.
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11 DESCRIPTION

Radium Ra 223 dichloride, an alpha particle-emitting pharmaceutical, is a radiotherapeutic drug.

Xofigo is supplied as a clear, colorless, isotonic, and sterile solution to be administered intravenously with pH between 6
and 8.

Each milliliter of solution contains 1,000 kBq radium-223 dichloride (27 microcurie), corresponding to 0.53 ng radium-
223, at the reference date. Radium is present in the solution as a free divalent cation.

Each vial contains 6 mL of solution (6,000 kBq (162 microcurie) radium-223 dichloride at the reference date). The
inactive ingredients are 6.3 mg/mL sodium chloride USP (tonicity agent), 7.2 mg/mL sodium citrate USP (for pH
adjustment), 0.2 mg/mL hydrochloric acid USP (for pH adjustment), and water for injection USP.

The molecular weight of radium-223 dichloride, ***RaCl,, is 293.9 g/mol.
Radium-223 has a half-life of 11.4 days. The specific activity of radium-223 is 1.9 MBq (51.4 microcurie)/ng.

The six-stage-decay of radium-223 to stable lead-207 occurs via short-lived daughters, and is accompanied predominantly
by alpha emissions. There are also beta and gamma emissions with different energies and emission probabilities. The
fraction of energy emitted from radium-223 and its daughters as alpha-particles is 95.3% (energy range of 5 - 7.5 MeV).
The fraction emitted as beta-particles is 3.6% (average energies are 0.445 MeV and 0.492 MeV), and the fraction emitted
as gamma-radiation is 1.1% (energy range of 0.01 - 1.27 MeV).

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

The active moiety of Xofigo is the alpha particle-emitting isotope radium-223 (as radium Ra 223 dichloride), which
mimics calcium and forms complexes with the bone mineral hydroxyapatite at areas of increased bone turnover, such as
bone metastases (see Table 2). The high linear energy transfer of alpha emitters (80 keV/micrometer) leads to a high
frequency of double-strand DNA breaks in adjacent cells, resulting in an anti-tumor effect on bone metastases. The alpha
particle range from radium-223 dichloride is less than 100 micrometers (less than 10 cell diameters) which limits damage
to the surrounding normal tissue.

12.2 Pharmacodynamics

Compared with placebo, there was a significant difference in favor of Xofigo for all five serum biomarkers for bone
turnover studied in a phase 2 randomized study (bone formation markers: bone alkaline phosphatase [ALP], total ALP
and procollagen I N propeptide [PINP], bone resorption markers: C-terminal crosslinking telopeptide of type I collagen
[S-CTX-I] and type I collagen crosslinked C-telopeptide [ICTP]).

12.3 Pharmacokinetics

The pharmacokinetics of radium-223 dichloride in blood was linear in terms of dose proportionality and time
independence in the dose range investigated (46 to 250 kBq [1.24 to 6.76 microcurie] per kg body weight).

Distribution

After intravenous injection, radium-223 is rapidly cleared from the blood and is distributed primarily into bone or is
excreted into intestine. Fifteen minutes post-injection, about 20% of the injected radioactivity remained in blood. At 4
hours, about 4% of the injected radioactivity remained in blood, decreasing to less than 1% at 24 hours after the injection.
At 10 minutes post-injection, radioactivity was observed in bone and in intestine. At 4 hours post-injection, the percentage
of the radioactive dose present in bone and intestine was approximately 61% and 49%, respectively. No significant uptake
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was seen in other organs such as heart, liver, kidneys, urinary bladder, and spleen at 4 hours post-injection /see Dosage
and Administration (2.3)].

Metabolism

Radium-223 is an isotope that decays and is not metabolized.

Elimination

The whole body measurements indicated that approximately 63% of the administered radioactivity was excreted from the
body within 7 days after injection (after correcting for decay). Fecal excretion is the major route of elimination from the
body. At 48 hours after injection, the cumulative fecal excretion was 13% (range 0 - 34%), and the cumulative urine
excretion was 2% (range 1 - 5%). There was no evidence of hepato-biliary excretion based on imaging data.

The rate of elimination of radium-223 dichloride from the gastrointestinal tract is influenced by the high variability in
intestinal transit rates across the population. Patients with a slower intestinal transit rate could potentially receive a higher
intestinal radiation exposure. It is not known whether this will result in increased gastrointestinal toxicity.

Special Populations

Pediatric patients

Safety and effectiveness of Xofigo have not been established in children and adolescents below 18 years of age.

Patients with hepatic impairment

No dedicated pharmacokinetic study in patients with hepatic impairment has been conducted. However, since radium-223
is not metabolized and there is no evidence of hepato-biliary excretion based on imaging data, hepatic impairment is not
expected to affect the pharmacokinetics of radium-223 dichloride.

Patients with renal impairment

No dedicated pharmacokinetic study in patients with renal impairment has been conducted. However, since excretion in
urine is minimal and the major route of elimination is via the feces, renal impairment is not expected to affect the
pharmacokinetics of radium-223 dichloride.

12.6 Cardiac Electrophysiology

The effect of a single dose of 50 kBg/kg of radium-223 dichloride on the QTc interval was evaluated in a subgroup of 29
patients (21 received Xofigo and 8 received placebo) in the randomized clinical trial. No large changes in the mean QTc
interval (i.e., greater than 20 ms) were detected up to 6 hours post-dose. The potential for delayed effects on the QT
interval after 6 hours was not evaluated.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Animal studies have not been conducted to evaluate the carcinogenic potential of radium-223 dichloride. However, in
repeat-dose toxicity studies in rats, osteosarcomas, a known effect of bone-seeking radionuclides, were observed at
clinically relevant doses 7 to 12 months after the start of treatment. The presence of other neoplastic changes, including
lymphoma and mammary gland carcinoma, was also reported in 12- to 15-month repeat-dose toxicity studies in rats.

Genetic toxicology studies have not been conducted with radium-223 dichloride. However, the mechanism of action of
radium-223 dichloride involves induction of double-strand DNA breaks, which is a known effect of radiation.

Animal studies have not been conducted to evaluate the effects of radium-223 dichloride on male or female fertility or
reproductive function. Xofigo may impair fertility and reproductive function in humans based on its mechanism of action.
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14 CLINICAL STUDIES

The efficacy and safety of Xofigo were evaluated in a double-blind, randomized, placebo-controlled phase 3 clinical trial
of patients with castration-resistant prostate cancer with symptomatic bone metastases. Patients with visceral metastases
and malignant lymphadenopathy exceeding 3 cm were excluded. The primary efficacy endpoint was overall survival. A
key secondary efficacy endpoint was time to first symptomatic skeletal event (SSE) defined as external beam radiation
therapy (EBRT) to relieve skeletal symptoms, new symptomatic pathologic bone fracture, occurrence of spinal cord
compression, or tumor-related orthopedic surgical intervention. There were no scheduled radiographic assessments
performed on study. All patients were to continue androgen deprivation therapy. At the cut-off date of the pre-planned
interim analysis, a total of 809 patients had been randomized 2:1 to receive Xofigo 50 kBq (1.35 microcurie)/kg
intravenously every 4 weeks for 6 cycles (n = 541) plus best standard of care or matching placebo plus best standard of
care (n = 268). Best standard of care included local EBRT, corticosteroids, antiandrogens, estrogens, estramustine or
ketoconazole. Therapy was continued until unacceptable toxicity or initiation of cytotoxic chemotherapy, other systemic
radioisotope, hemi-body EBRT or other investigational drug. Patients with Crohn’s disease, ulcerative colitis, prior
hemibody radiation or untreated imminent spinal cord compression were excluded from the study. In patients with bone
fractures, orthopedic stabilization was performed before starting or resuming treatment with Xofigo.

The following patient demographics and baseline disease characteristics were balanced between the arms. The median age
was 71 (range 44-94) with a racial distribution of 94% Caucasian, 4% Asian, 2% Black and <1% Other. Patients were
enrolled predominantly from Europe (85%) with 4% of patients enrolled from North America. ECOG performance status
was 0-1 in 86% of patients. Eighty-five percent of patients had 6 or more bone scan lesions and of those 40% had > 20
lesions or a superscan. Opiate pain medications were used for cancer-related pain in 54% of patients, non-opiate pain
medications in 44% of patients and no pain medications in 2% of patients. Patients were stratified by baseline ALP,
bisphosphonate use, and prior docetaxel exposure. Prior bisphosphonates were used by 41% of patients and 58% had
received prior docetaxel. During the treatment period, 83% of Xofigo patients and 82% of placebo patients received
gonadotropin-releasing hormone agonists and 21% of Xofigo patients and 34% of placebo patients received concomitant
antiandrogens. Use of systemic steroids (41%) and bisphosphonates (40%) was balanced between the arms.

The pre-specified interim analysis of overall survival revealed a statistically significant improvement in patients receiving
XOFIGO plus best standard of care compared with patients receiving placebo plus best standard of care. An exploratory
updated overall survival analysis performed before patient crossover with an additional 214 events resulted in findings
consistent with the interim analysis (Table 5).
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Table 5: Overall Survival Results from the Phase 3 Clinical Trial

Xofigo Placebo

Interim Analysis
Subjects randomized 541 268
Number of deaths 191 (35.3%) 123 (45.9%)
Censored 350 (64.7%) 145 (54.1%)
?ﬁfjﬁ; )s‘jrvwal 14.0 11.2

12.1, 15. 9.0, 13.2
(95% CI) (12.1, 15.8) ( )
p-value” 0.00185
Hazard ratio (95% CI)* 0.695 (0.552, 0.875)
Updated Analysis
Subjects randomized 614 307
Number of deaths 333 (54.2%) 195 (63.5%)
Censored 281 (45.8%) 112 (36.5%)
?/Iedlzl )sgrvwal 14.9 113
months

13.9, 16.1 10.4,12.8
(95% CI) (13.9,16.1) ( )
Hazard ratio (95% CI)* 0.695 (0.581, 0.832)

* Survival time is calculated as months from date of randomization to date of death from any cause. Subjects who are not deceased at
time of analysis are censored on the last date subject was known to be alive or lost to follow-up.

® p-value is from a log-rank test stratified by total ALP, current use of bisphosphonates, and prior use of docetaxel.

¢ Hazard ratio is from a Cox proportional hazards model adjusted for total ALP, current use of bisphosphonates, and prior use of
docetaxel. Hazard ratio < 1 favors radium-223 dichloride.
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The Kaplan-Meier curves for overall survival based on the updated survival results are shown in Figure 1.

Figure 1: Kaplan-Meier Overall Survival Curves from the Phase 3 Clinical Trial
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The survival results were supported by a delay in the time to first SSE favoring the Xofigo arm. The majority of events
consisted of external beam radiotherapy to bone metastases.

15 REFERENCES

1. Radiation Emergency Medical Management. [REMM/National Library of Medicine Website.]
http://www.remm.nlm.gov/int_contamination.htm#blockingagents

16 HOW SUPPLIED/STORAGE AND HANDLING

Xofigo (radium Ra 223 dichloride injection) is supplied in single-use vials containing 6 mL of solution at a concentration
of 1,000 kBg/mL (27 microcurie/mL) with a total radioactivity of 6,000 kBq/vial (162 microcurie/vial) at the reference
date (NDC 50419-208-01).

Store at room temperature, below 40° C (104° F). Store Xofigo in the original container or equivalent radiation shielding.

This preparation is approved for use by persons under license by the Nuclear Regulatory Commission or the relevant
regulatory authority of an Agreement State.

Follow procedures for proper handling and disposal of radioactive pharmaceuticals /see Dosage and Administration

2.3)].
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17 PATIENT COUNSELING INFORMATION

Adpvise patients:

e To be compliant with blood cell count monitoring appointments while receiving Xofigo. Explain the importance
of routine blood cell counts. Instruct patients to report signs of bleeding or infections.

e To stay well hydrated and to monitor oral intake, fluid status, and urine output while being treated with Xofigo.
Instruct patients to report signs of dehydration, hypovolemia, urinary retention, or renal failure / insufficiency.

e There are no restrictions regarding contact with other people after receiving Xofigo. Follow good hygiene
practices while receiving Xofigo and for at least 1 week after the last injection in order to minimize radiation
exposure from bodily fluids to household members and caregivers. Whenever possible, patients should use a toilet
and the toilet should be flushed several times after each use. Clothing soiled with patient fecal matter or urine
should be washed promptly and separately from other clothing. Caregivers should use universal precautions for
patient care such as gloves and barrier gowns when handling bodily fluids to avoid contamination. When handling
bodily fluids, wearing gloves and hand washing will protect caregivers.

e  Who are sexually active to use condoms and their female partners of reproductive potential to use a highly
effective method of birth control during treatment and for 6 months following completion of Xofigo treatment.

Manufactured for:

emgen Bayer HealthCare
Pharmaceuticals

Bayer HealthCare Pharmaceuticals Inc.
Wayne, NJ 07470
Manufactured in Norway

Xofigo is a trademark of Bayer Aktiengesellschaft.

© 2013, Bayer HealthCare Pharmaceuticals Inc.
All rights reserved.

Revised: 05/2013
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The current version of the product information should be used until 18/04/2016 with Xofigo 1000 kBg/ml.

After that date, newly calibrated product, Xofigo 1100 kBg/ml will become available and the following

updated product information should be

used: http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
Product_Information/2015/10/WC500195702.pdf

ANNEX'I

SUMMARY OF PRODUCT CHARACTERISTICS




V This medicinal product is subject to additional monitoring. This will allow quick identification of new
safety information. Healthcare professionals are asked to report any suspected adverse reactions. See
section 4.8 for how to report adverse reactions.

1. NAME OF THE MEDICINAL PRODUCT

Xofigo 1000 kBg/mL solution for injection

2. QUALITATIVE AND QUANTITATIVE COMPOSITION

Each mL of solution contains 1000 kBg radium Ra 223 dichloride (radium-223 dichloride), corresponding to
0.53 ng radium-223 at the reference date. Radium is present in the solution as a free ion.

Each vial contains 6 mL of solution (6.0 MBq radium-223 dichloride at the reference date).

Radium-223 is an alpha particle-emitter with a half-life of 11.4 days. The specific activity of radium-223 is
1.9 MBag/ng.

The six-stage-decay of radium-223 to lead-207 occurs via short-lived daughters, and is accompanied by a
number of alpha, beta and gamma emissions with different energies and emission probabilities. The fraction
of energy emitted from radium-223 and its daughters as alpha-particles is 95.3% (energy range of

5.0 - 7.5 MeV). The fraction emitted as beta-particles is 3.6% (average energies are 0.445 MeV and

0.492 MeV), and the fraction emitted as gamma-radiation is 1.1% (energy range of 0.01 - 1.27 MeV).

Figure 1: Radium-223 decay chain with physical half-lives and mode of decay:
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Excipients with known effect
Each mL of solution contains 0.194 mmol (equivalent to 4.5 mg) of sodium.

For the full list of excipients, see section 6.1.



3. PHARMACEUTICAL FORM
Solution for injection.

Clear, colourless isotonic solution with pH between 6.0 and 8.0.

4.  CLINICAL PARTICULARS
4.1 Therapeutic indications

Xofigo is indicated for the treatment of adults with castration-resistant prostate cancer, symptomatic bone
metastases and no known visceral metastases.

4.2  Posology and method of administration

Xofigo should be administered only by persons authorised to handle radiopharmaceuticals in designated
clinical settings (see section 6.6) and after evaluation of the patient by a qualified physician.

Posology

The dose regimen of Xofigo is an activity of 50 kBq per kg body weight, given at 4 week intervals for
6 injections.

Safety and efficacy beyond 6 injections with Xofigo have not been studied.
For details on the calculation of the volume to be administered see section 12.

Elderly patients

No overall differences in safety or efficacy were observed between elderly (aged > 65 years) and younger
patients (aged < 65 years) in the phase 111 study.

No dose adjustment is considered necessary in elderly patients.

Patients with hepatic impairment

Safety and efficacy of Xofigo have not been studied in patients with hepatic impairment.

Since radium-223 is neither metabolised by the liver nor eliminated via the bile, hepatic impairment is not
expected to affect the pharmacokinetics of radium-223 dichloride.

No dose adjustment is considered necessary in patients with hepatic impairment.

Patients with renal impairment

In the phase 111 clinical study, no relevant differences in safety or efficacy were observed between patients
with mild renal impairment (creatinine clearance [CLCR]: 50 to 80 mL/min) and normal renal function.
Limited data are available on patients with moderate (CLCR: 30 to 50 mL/min) renal impairment. No data
are available on patients with severe (CLCR < 30 mL/min) renal impairment or end-stage renal disease.
However, since excretion in urine is minimal and the major route of elimination is via the faeces, renal
impairment is not expected to affect the pharmacokinetics of radium-223 dichloride.

No dose adjustment is considered necessary in patients with renal impairment.

Paediatric population

The safety and efficacy of Xofigo in children and adolescents below 18 years of age have not been studied.
There is no relevant use of this medicinal product in the paediatric population in the indication of prostate
cancer.

Method of administration

Xofigo is for intravenous use. It must be administered by slow injection (generally up to 1 minute).



The intravenous access line or cannula must be flushed with isotonic sodium chloride 9 mg/mL (0.9%)
solution for injection before and after injection of Xofigo.

For additional instructions on the use of the medicinal product, see sections 6.6 and 12.
4.3 Contraindications

There are no known contraindications to the use of Xofigo.

4.4  Special warnings and precautions for use

Bone marrow suppression

Bone marrow suppression, notably thrombocytopenia, neutropenia, leukopenia and pancytopenia, has been
reported in patients treated with Xofigo (see section 4.8).

Therefore, haematological evaluation of patients must be performed at baseline and prior to every dose of
Xofigo. Before the first administration, the absolute neutrophil count (ANC) should be > 1.5 x 10%I, the
platelet count > 100 x 10%/1 and haemoglobin > 10.0 g/dl. Before subsequent administrations, the ANC
should be > 1.0 x 10/1 and the platelet count > 50 x 10%/1. In case there is no recovery in these values within
6 weeks after the last administration of Xofigo despite receiving standard of care, further treatment with
Xofigo should only be continued after a careful benefit/risk evaluation.

Patients with evidence of compromised bone marrow reserve e.g. following prior cytotoxic chemotherapy
and/or radiation treatment (EBRT) or prostate cancer patients with advanced diffuse infiltration of the bone
(EOD4; “superscan”) should be treated with caution. An increased incidence of haematological adverse
reactions such as neutropenia and thrombocytopenia was observed in these patients during the phase 11l
study (see section 4.8).

The efficacy and safety of cytotoxic chemotherapy performed after treatment with Xofigo has not been
established. The limited available data indicates that patients receiving chemotherapy after Xofigo had a
similar haematological profile compared to patients receiving chemotherapy after placebo (see also
section 5.1).

Crohn’s disease and ulcerative colitis

Safety and efficacy of Xofigo in patients with Crohn’s disease and with ulcerative colitis have not been
studied. Due to the faecal excretion of Xofigo, radiation may lead to aggravation of acute inflammatory
bowel disease. Xofigo should only be administered after a careful benefit-risk assessment in patients with
acute inflammatory bowel disease.

Spinal cord compression

In patients with untreated imminent or established spinal cord compression, treatment with standard of care,
as clinically indicated, should be completed before starting or resuming treatment with Xofigo.

Bone fractures

In patients with bone fractures, orthopaedic stabilisation of fractures should be performed before starting or
resuming treatment with Xofigo.

Osteonecrosis of the jaw

In patients treated with bisphosphonates and Xofigo, an increased risk of development of osteonecrosis of
the jaw (ONJ) cannot be excluded. In the phase 111 study, cases of ONJ have been reported in 0.67% patients
(4/600) in the Xofigo arm compared to 0.33% patients (1/301) in the placebo arm. However, all patients with



ONJ were also exposed to prior or concomitant bisphosphonates (e.g. zoledronic acid) and prior
chemotherapy (e.g. docetaxel).

Secondary malignant neoplasms

Xofigo contributes to a patient’s overall long-term cumulative radiation exposure. Therefore, long-term
cumulative radiation exposure may be associated with an increased risk of cancer and hereditary defects. In
particular, the risk for osteosarcoma, myelodysplastic syndrome and leukaemias may be increased. No cases
of Xofigo-induced cancer have been reported in clinical trials in follow-up of up to three years.

Excipients with known effect

Depending on the volume administered, this medicinal product can contain up to 2.35 mmol (54 mg) sodium
per dose. To be taken into consideration by patients on a controlled sodium diet.

4.5 Interaction with other medicinal products and other forms of interaction
No clinical interaction studies have been performed.

As interactions with calcium and phosphate cannot be excluded, pausing supplementation with these
substances and/or Vitamin D should be considered some days before starting with Xofigo treatment.

Concomitant chemotherapy with Xofigo may have additive effects on bone marrow suppression (see
section 4.4). Safety and efficacy of concomitant chemotherapy with Xofigo have not been established.

4.6  Fertility, pregnancy and lactation

Contraception in males

Animal reproduction studies have not been conducted with Xofigo.
Because of potential effects on spermatogenesis associated with radiation, men should be advised to use
effective contraceptive methods during and up to 6 months after treatment with Xofigo.

Pregnancy and breast-feeding

Xofigo is not indicated in women. Xofigo is not to be used in women who are, or may be, pregnant or
breast-feeding.

Fertility

There are no human data on the effect of Xofigo on fertility.

Based on studies in animals, there is a potential risk that radiation from Xofigo could cause adverse effects
on fertility (see section 5.3). Male patients should seek advice on conservation of sperm prior to treatment.
4.7  Effects on ability to drive and use machines

There is neither evidence nor is it expected that Xofigo will affect the ability to drive or use machines.

4.8 Undesirable effects

Summary of the safety profile

The overall safety profile of Xofigo is based on data from 600 patients treated with Xofigo in the
phase 111 study.

The most frequently observed adverse reactions (> 10%) in patients receiving Xofigo were diarrhoea,
nausea, vomiting and thrombocytopenia.



The most serious adverse reactions were thrombocytopenia and neutropenia (see section 4.4 and
‘Description of selected adverse reactions’ below).

Tabulated list of adverse reactions

The adverse reactions observed with Xofigo are represented in the table below (see Table 1). They are
classified according to System Organ Class. The most appropriate MedDRA term is used to describe a
certain reaction and its synonyms and related conditions.

Adverse reactions from clinical trials are classified according to their frequencies. Frequencies are defined
as: very common (> 1/10), common (> 1/100 to < 1/10), uncommon (> 1/1,000 to < 1/100).

Within each frequency grouping, adverse reactions are presented in order of decreasing seriousness.

Table 1: Adverse reactions reported in clinical trials in patients treated with Xofigo

System Organ Class Very Common Uncommon
(MedDRA) common

Blood and lymphatic
system disorders

Neutropenia,

Thrombocytopenia Pancytopenia,

Lymphopenia

Leukopenia
Gastrointestinal Diarrhoea,
disorders Vomiting,
Nausea

General disorders and
administration site
conditions

Injection site reactions

Description of selected adverse reactions

Thrombocytopenia and Neutropenia

Thrombocytopenia (all grades) occurred in 11.5% of patients treated with Xofigo and 5.6% of patients
receiving placebo. Grade 3 and 4 thrombocytopenia was observed in 6.3% of patients treated with Xofigo
and in 2% of patients receiving placebo (see section 4.4). Overall, the frequency of grade 3 and 4
thrombocytopenia was lower in patients that did not previously receive docetaxel (2.8% in patients treated
with Xofigo versus 0.8% in patients receiving placebo) compared to patients that previously received
docetaxel (8.9% in patients treated with Xofigo versus 2.9% in patients receiving placebo). In EOD4
(“superscan”) patients, thrombocytopenia (all grades) was reported in 19.6% of patients treated with Xofigo
and in 6.7% of patients receiving placebo. Grade 3 and 4 thrombocytopenia was observed in 5.9% of patients
treated with Xofigo and in 6.7% of patients receiving placebo (see section 4.4).

Neutropenia (all grades) was reported in 5% of patients treated with Xofigo and in 1% of patients receiving
placebo. Grade 3 and 4 neutropenia was observed in 2.2% of patients treated with Xofigo and in 0.7% of
patients receiving placebo. Overall, the frequency of grade 3 and 4 neutropenia was lower in patients that did
not previously receive docetaxel (0.8% in patients treated with Xofigo versus 0.8% in patients receiving
placebo) compared to patients that previously received docetaxel (3.2% in patients treated with Xofigo
versus 0.6% in patients receiving placebo).

In a phase | study, neutrophil and platelet count nadirs occurred at 2 to 3 weeks after intravenous
administration of a single dose of Xofigo.

Injection site reactions
Grade 1 and 2 injection site reactions, such as erythema, pain and swelling, were reported in 1.2% of patients
treated with Xofigo and in 0% of patients receiving placebo.



Secondary malignant neoplasms

Xofigo contributes to a patient’s overall long-term cumulative radiation exposure. Long-term cumulative
radiation exposure may be associated with an increased risk of cancer and hereditary defects. In particular,
the risk for osteosarcoma, myelodysplastic syndrome and leukaemias may be increased.

No cases of Xofigo-induced cancer have been reported in clinical trials in follow-up of up to three years.

Reporting of suspected adverse reactions

Reporting suspected adverse reactions after authorisation of the medicinal product is important. It allows
continued monitoring of the benefit/risk balance of the medicinal product. Healthcare professionals are asked
to report any suspected adverse reactions via the national reporting system listed in Appendix_V.

49 Overdose

There have been no reports of inadvertent overdosing of Xofigo during clinical studies.

There is no specific antidote. In the event of an inadvertent overdose, general supportive measures, including
monitoring for potential haematological and gastrointestinal toxicity should be undertaken.

Single Xofigo doses containing an activity of up to 250 kBq per kg body weight were evaluated in a phase |
clinical trial and no dose-limiting toxicities were observed.

5. PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeutic group: Various therapeutic radiopharmaceuticals, ATC code: V10XX03

Mechanism of action

Xofigo is a therapeutic alpha particle-emitting pharmaceutical.

Its active moiety radium-223 (as radium-223 dichloride) mimics calcium and selectively targets bone,
specifically areas of bone metastases, by forming complexes with the bone mineral hydroxyapatite. The high
linear energy transfer of alpha emitters (80 keV/micrometer) leads to a high frequency of double-strand DNA
breaks in adjacent tumour cells, resulting in a potent cytotoxic effect. Additional effects on the tumour
microenvironment including osteoblasts and osteoclasts also contribute to the in vivo efficacy. The alpha
particle range from radium-223 is less than 100 micrometers (less than 10 cell diameters) which minimises
damage to the surrounding normal tissue.

Pharmacodynamic effects

Compared with placebo, there was a significant difference in favour of Xofigo for all five serum biomarkers
for bone turnover studied in a phase Il randomised study (bone formation markers: bone alkaline

phosphatase [ALP], total ALP and procollagen | N propeptide [PINP], bone resorption markers: C-terminal
crosslinking telopeptide of type I collagen [S-CTX-I] and type I collagen crosslinked C-telopeptide [ICTP]).

Clinical efficacy and safety

The clinical safety and efficacy of Xofigo have been evaluated in a double-blind, randomised, multiple dose,
phase I11, multicentre study (ALSYMPCA; EudraCT 2007-006195-1)) in castration-resistant prostate cancer
patients with symptomatic bone metastases. Patients with visceral metastases and malignant
lymphadenopathy exceeding 3 cm were excluded.

The primary efficacy endpoint was overall survival. Secondary endpoints included time to symptomatic
skeletal events (SSE), ALP, and PSA progression.



At the cut-off date of the pre-planned interim analysis (confirmatory analysis), a total of 809 patients were
randomised 2:1 to receive Xofigo 50 kBg/kg intravenously every 4 weeks for 6 cycles (N=541) plus best
standard of care, or matching placebo plus best standard of care (N=268). Best standard of care included e.g.
local external beam radiotherapy, bisphosphonates, corticosteroids, antiandrogens, oestrogens, estramustine
or ketoconazole.

An updated descriptive analysis of safety and of overall survival was performed in 921 randomised patients
prior to implementing crossover (i.e. offering patients in the placebo group to receive Xofigo treatment).

Demographic and baseline disease characteristics (interim analysis population) were similar between the
Xofigo and placebo groups and are shown below for Xofigo:

. the mean age of patients was 70 years (range 49 to 90 years).

. 87% of patients enrolled had an ECOG performance status score of 0-1.

. 41% received bisphosphonates.

. 42% of patients did not receive prior docetaxel because they were deemed ineligible or refused to

receive docetaxel.

. 46% of patients had no pain or WHO scale 1 (asymptomatic or mildly symptomatic) and 54% had
pain WHO scale 2-3.

. 16% of patients had <6 bone metastases, 44% of patients had between 6 and 20 bone metastases,
40% of patients had more than 20 bone metastases or superscan.

During the treatment period, 83% of patients received luteinising hormone-releasing hormone (LHRH)
agonists and 26% of patients received anti-androgens concomitantly.

The results of both the interim and updated analysis revealed that overall survival was significantly longer in
patients treated with Xofigo plus best standard of care compared to patients treated with placebo plus best
standard of care (see Table 2 and Figure 2). A higher rate of non-prostate cancer related deaths was observed
in the placebo group (26/541, 4.8% in the Xofigo arm compared to 23/268, 8.6% in the placebo arm).

Table 2: Survival results from the phase 111 ALSYMPCA study

Xofigo Placebo
Interim analysis N =541 N = 268
Number (%) of deaths 191 (35.3%) 123 (45.9%)
Median overall survival (months) (95% CI) 14.0 (12.1 - 15.8) 11.2(9.0-13.2)
Hazard ratio® (95% CI) 0.695 (0.552 — 0.875)
p-value® (2-sided) 0.00185
Updated analysis N =614 N =307
Number (%) of deaths 333 (54.2%) 195 (63.5%)
Median overall survival (months) (95% CI) 14.9 (13.9-16.1) 11.3(10.4-12.8)
Hazard ratio® (95% CI) 0.695 (0.581 — 0.832)

Cl = confidence interval
#  The Phase 3 study ALSYMPCA was stopped for efficacy after the interim analysis. As the updated
analysis is provided for descriptive purposes only, a p-value is not provided.

b Hazard ratio (Xofigo over placebo) < 1 favours Xofigo.



Figure 2: Kaplan-Meier overall survival curves (updated analysis)
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The results of the interim analysis and the updated analysis also showed a significant improvement in all
main secondary endpoints in the Xofigo arm compared to the placebo arm (see Table 3). Time to event data
on ALP progression were supported by statistically significant advantage with respect to ALP normalisation
and ALP responses at week 12.



Table 3: Secondary efficacy endpoints from the phase 111 ALSYMPCA study (interim analysis)

Incidence Time-to-event analysis (95% CI)
[no. (%) of patients] | [median no. of months] Hazard p-value
Xofigo  Placebo | Xofigo ~ Placebo  _ ratio
~ ~ . - 1 favours

N=541 N=268| N=541 N=268 Xofigo
= | SSE composite endpoint | 132 82 135 84 0.610 0.00046
§ (24.4%) (30.6%) | (122-196) (7.2—NE)’ (0.461-0.807)
2 External beam 122 72 17.0 10.8 0.649 0.00375
g «, |radiation for (22.6%) (26.9%) | (129-NE) (79-NE) (0.483-0.871)
< § pain relief
xﬁ
8'{% S |Spinal cord 17 16 NE NE 0.443 0.01647
-%&’_1 g— compression (3.1%)  (6.0%) (0.223 -0.877)
€ | 8 |Surgical intervention 9 5 0.801 0.69041
g w L7%) (1.9%) = NE NE  (0.267-2.398)
; 9 Bone fractures 20 18 NE NE 0.450 0.01255
n (3.7%) (6.7%) (0.236 — 0.856)
Total ALP progression® 79 116 NE 3.7 0.162 < 0.00001

(14.6%) (43.3%) (3.5-4.1) (0.120-0.220)
PSA progression® 288 141 3.6 3.4 0.671 0.00015

(53.2%) (52.6%) | (3.5-3.7) (3.3-3.5) (0.546 -0.826)

ALP =alkaline phosphatase; CI = confidence interval; NE = not estimable; PSA = prostate-specific antigen;
SSE = symptomatic skeletal event

a Defined as occurrence of any of the following: external beam radiotherapy to relieve pain, or pathologic fracture, or
spinal cord compression, or tumor-related orthopedic surgical intervention.
not estimable owing to insufficient events after the median

¢ Defined as > 25% increase compared to baseline/nadir.

d Defined as a > 25% increase and an increase in absolute value of > 2 ng/mL compared to baseline/nadir.

Subgroup survival analysis
Subgroup survival analysis showed a consistent survival benefit for treatment with Xofigo, independent of
total alkaline phosphatase (ALP), use of bisphosphonates at baseline and prior use of docetaxel.

Quality of life

Health Related Quality of Life (HRQOL) was assessed in the phase 1l ALSYMPCA study using specific
guestionnaires: the EQ-5D (generic instrument) and the FACT-P (prostate cancer specific instrument). Both
groups experience a loss of quality of life. Relative to placebo, the decline in quality of life was slower for
Xofigo during the on-treatment period as measured by EQ-5D utility index score (-0.040 versus — 0.109;
p=0.001), EQ-5D self-reported Visual Analogue health status scores (VAS) (-2.661 versus -5.860; p=0.018)
and the FACT P total score (-3.880 versus -7.651, p=0.006) but did not reach published minimally important
differences. There is limited evidence that the delay in loss of HRQOL extends beyond the treatment period.

Pain relief

The results from the phase 111 ALSYPMCA study regarding time to external beam radiation therapy (EBRT)
for pain relief and fewer patients reporting bone pain as an adverse event in the Xofigo group indicate a
positive effect on bone pain.

Subsequent treatment with cytotoxic substances

In the course of the 2:1 randomised ALSYMPCA study, 93 (17%) patients in the Xofigo group and

54 (16.8%) patients in the placebo group received cytotoxic chemotherapy at varying times after the last
treatment. No differences in haematological laboratory values were apparent between the two groups.
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Paediatric population

The European Medicines Agency has waived the obligation to submit the results of studies with Xofigo in all
subsets of the paediatric population in prostate carcinoma (excluding rhabdomyosarcoma) (see section 4.2
for information on paediatric use).

5.2 Pharmacokinetic properties

General introduction

Pharmacokinetic, biodistribution and dosimetry data have been obtained from 3 phase | studies.
Pharmacokinetic data were obtained in 25 patients at activities ranging from 46 to 250 kBg/kg.
Pharmacokinetic, biodistribution and dosimetry data were obtained in 6 patients at an activity of 100 kBg/kg
given twice, 6 weeks apart, and in 10 patients at an activity of 50, 100 or 200 kBag/kg.

Absorption
Xofigo is administered as an intravenous injection and is thus 100% bioavailable.

Distribution and organ uptake

After intravenous injection, radium-223 is rapidly cleared from the blood and is incorporated primarily into
bone and bone metastases, or is excreted into the intestine.

Fifteen minutes post injection, about 20% of the injected activity remained in the blood. At 4 hours, about
4% of the injected activity remained in the blood, decreasing to less than 1% at 24 hours after the injection.
The volume of distribution was higher than the blood volume indicating distribution to peripheral
compartments.

At 10 minutes post injection, activity was observed in the bone and in the intestine. The level of activity in
the bone was in the range of 44% to 77% at 4 hours post injection.

No significant uptake was seen in other organs such as heart, liver, kidneys, urinary bladder and spleen at
4 hours post injection.

Biotransformation

Radium-223 is an isotope which decays and is not metabolised.
Elimination

Faecal excretion is the major route of elimination from the body. About 5% is excreted in the urine and there
is no evidence of hepatobiliary excretion.

The whole body measurements at 7 days after injection (after correcting for decay) indicate that a median of
76% of administered activity was excreted from the body. The rate of elimination of radium-223 dichloride
from the gastrointestinal tract is influenced by the high variability in intestinal transit rates across the
population, with the normal range from once daily to once weekly bowel evacuation.

Linearity/non-linearity

The pharmacokinetics of radium-223 dichloride were linear in the activity range investigated (46 to
250 kBg/kg).
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Paediatric population

Safety and effectiveness of Xofigo have not been studied in children and adolescents below 18 years of age.
5.3 Preclinical safety data

Systemic toxicity

In single and repeated dose toxicity studies in rats, the main findings were reduced body weight gain,
haematological changes, reduced serum alkaline phosphatase and microscopic findings in the bone marrow
(depletion of haematopoietic cells, fibrosis), spleen (secondary extra-medullary haematopoiesis) and bone
(depletion of osteocytes, osteoblasts, osteoclasts, fibro-osseous lesions, disruption/disorganisation of the
physis/growth line). These findings were related to radiation-induced impairment of haematopoiesis and a
reduction of osteogenesis and started at the lowest activity of 20 kBq per kg body weight (0.4 times the
clinically recommended dose).

In dogs, haematological changes were observed starting at the lowest activity of 50 kBg/kg, the clinically
recommended dose. Dose-limiting myelotoxicity was seen in dogs after single administration of 450 kBq
radium-223 dichloride per kg body weight (9 times the clinically recommended activity).

After repeated administration of the clinically recommended activity of 50 kBq per kg body weight once
every 4 weeks for 6 months, two dogs developed non-displaced pelvic fractures. Due to the presence of
osteolysis of trabecular bone in other bone locations of treated animals in varying degree, a spontaneous
fracture in the context of osteolysis cannot be excluded. The clinical relevance of these findings is unknown.

Retinal detachment was seen in dogs after a single injection of activities of 150 and 450 kBq per kg body
weight (3 and 9 times the clinically recommended dose), but not after repeated administration of the
clinically recommended activity of 50 kBq per kg body weight once every 4 weeks for 6 months. The exact
mechanism for induction of retinal detachment is unknown, but literature data suggests that radium is
specifically taken up in the tapetum lucidum of the canine eye. Since humans do not have a tapetum lucidum,
the clinical relevance of these findings for humans is uncertain. No case of retinal detachment has been
reported in clinical trials.

No histological changes were observed in organs involved in the excretion of radium-223 dichloride.

Osteosarcomas, a known effect of bone-seeking radionuclides, were observed at clinically relevant doses in
rats 7 — 12 months after start of treatment. Osteosarcomas were not observed in dog studies. No case of
osteosarcoma has been reported in clinical studies with Xofigo. The risk for patients to develop
osteosarcomas with exposure to radium-223 is unknown at present. The presence of neoplastic changes,
other than osteosarcomas, was also reported in the longer term (12 to 15 months) rat toxicity studies (see
section 4.8).

Embryotoxicity / Reproduction toxicity

Studies on reproductive and developmental toxicity have not been performed. In general, radionuclides
induce reproductive and developmental effects.

A minimal number of abnormal spermatocytes were seen in a few seminiferous tubules in the testes of male
rats after a single administration of > 2054 kBqg/kg body weight radium-223 dichloride (> 41 times the
clinically recommended activity). The testes seemed to otherwise be functioning normally and the
epididymides revealed a normal content of spermatocytes. Uterine polyps (endometrial stroma) were
observed in female rats after single or repeated administration of > 325 kBg/kg body weight radium-223
dichloride (> 6.5 times the clinically recommended activity).

Since radium-223 distributes mainly to bone, the potential risk for adverse effects in the male gonads in
cancer patients with castration-resistant prostate cancer is very low, but cannot be excluded (see section 4.6).
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Genotoxicity / Carcinogenicity

Studies on the mutagenic and carcinogenic potential of Xofigo have not been performed. In general,
radionuclides are considered to be genotoxic and carcinogenic.

Safety pharmacology

No significant effects were seen on vital organ systems, i.e. cardiovascular (dog), respiratory or central
nervous systems (rat), after single dose administration of activities from 450 to 1000 kBq per kg body weight
(9 [dog] to 20 [rat] times the clinically recommended activity).

6. PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Water for injections

Sodium citrate

Sodium chloride

Hydrochloric acid, dilute

6.2 Incompatibilities

In the absence of compatibility studies, this medicinal product must not be mixed with other medicinal
products.

6.3  Shelf life
28 days.
6.4  Special precautions for storage

This medicinal product does not require any special temperature storage conditions.
Storage of Xofigo should be in accordance with national regulation on radioactive materials.

6.5 Nature and contents of container

Colourless Type | glass vial closed with a grey bromobutyl rubber stopper with foil-clad made of Ethylene
tetrafluoroethylene (ETFE) and aluminium seal, containing 6 mL of solution for injection.

The vial is stored in a lead pot.
6.6  Special precautions for disposal and other handling

General warnings

Radiopharmaceuticals should be received, used and administered only by authorised persons in designated
clinical settings. Their receipt, storage, use, transfer and disposal are subject to the regulations and/or
appropriate licenses of the competent official organisation.

Xofigo should be handled in a manner which satisfies both radiation safety and pharmaceutical quality
requirements. Appropriate aseptic precautions should be taken.
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Radiation protection

The gamma radiation associated with the decay of radium-223 and its daughters allows for the radioactivity
measurement of Xofigo and the detection of contaminations with standard instruments.

The administration of radiopharmaceuticals creates risks for other persons from external radiation or
contamination from spill of urine, faeces, vomiting etc. Radiation protection precautions in accordance with
national regulations must therefore be taken. Care should be used when handling materials, such as bed
linen, that come into contact with such body fluids. Although radium-223 is predominantly an alpha emitter,
gamma and beta radiation is associated with the decay of radium-223 and its radioactive daughter isotopes.
The external radiation exposure associated with handling of patient doses is considerably lower in
comparison to other radiopharmaceuticals for therapeutic purposes as the administered radioactivity will
usually be below 8 MBg. However, in keeping with the ALARA (“As Low As Reasonably Achievable™)
principle, for minimisation of radiation exposure, it is recommended to minimise the time spent in radiation
areas, to maximise the distance to radiation sources, and to use adequate shielding.

Any unused product or waste materials should be disposed of in accordance with local regulations.
Any materials used in connection with the preparation or administration of Xofigo are to be treated as
radioactive waste.

7. MARKETING AUTHORISATION HOLDER

Bayer Pharma AG

13342 Berlin

Germany

8. MARKETING AUTHORISATION NUMBER(S)

EU/1/13/873/001

9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

Date of first authorisation: 13 November 2013

10. DATE OF REVISION OF THE TEXT

11. DOSIMETRY

The absorbed radiation dose calculation was performed based on clinical biodistribution data. Calculations of
absorbed doses were performed using OLINDA/EXM (Organ Level INternal Dose Assessment/EXponential
Modeling), a software based on the Medical Internal Radiation Dose (MIRD) algorithm, which is widely
used for established beta and gamma emitting radionuclides. For radium-223, as primarily an alpha emitter,
additional assumptions were made for the intestine, red marrow and bone/osteogenic cells, to provide the
best possible absorbed dose calculations for Xofigo, considering its observed biodistribution and specific
characteristics (see Table 4).
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Table 4: Calculated absorbed radiation doses to organs

Target Organ Alpha' Beta Gamma Total dose | Coefficient
emission emission emission of variation
(Gy/MBq) | (Gy/MBq) | (Gy/MBq) | (Gy/MBq) (%0)
Adrenals 0.00000 0.00002 0.00009 0.00012 56
Brain 0.00000 0.00002 0.00008 0.00010 80
Breasts 0.00000 0.00002 0.00003 0.00005 120
Gallbladder wall 0.00000 0.00002 0.00021 0.00023 14
LLI* Wall 0.00000 0.04560 0.00085 0.04645 83
Small intestine wall 0.00319 0.00360 0.00047 0.00726 45
Stomach wall 0.00000 0.00002 0.00012 0.00014 22
UL wall 0.00000 0.03150 0.00082 0.03232 50
Heart wall 0.00161 0.00007 0.00005 0.00173 42
Kidneys 0.00299 0.00011 0.00011 0.00320 36
Liver 0.00279 0.00010 0.00008 0.00298 36
Lungs 0.00000 0.00002 0.00005 0.00007 90
Muscle 0.00000 0.00002 0.00010 0.00012 41
Ovaries 0.00000 0.00002 0.00046 0.00049 40
Pancreas 0.00000 0.00002 0.00009 0.00011 43
Red marrow 0.13200 0.00642 0.00020 0.13879 41
Osteogenic cells 1.14000 0.01490 0.00030 1.15206 41
Skin 0.00000 0.00002 0.00005 0.00007 79
Spleen 0.00000 0.00002 0.00007 0.00009 54
Testes 0.00000 0.00002 0.00006 0.00008 59
Thymus 0.00000 0.00002 0.00003 0.00006 109
Thyroid 0.00000 0.00002 0.00005 0.00007 96
Urinary bladder wall 0.00371 0.00016 0.00016 0.00403 63
Uterus 0.00000 0.00002 0.00023 0.00026 28
Whole body 0.02220 0.00081 0.00012 0.02311 16

'As there was no uptake of radium-223 in most of the soft tissues observed, the alpha contribution to the total organ
dose was set to zero for these organs.

2LLI: lower large intestine

SULI: upper large intestine

The haematological adverse reactions observed in the clinical studies with Xofigo are much lower in
frequency and severity than what could be expected from the calculated absorbed doses to the red marrow.
This may be related to spatial distribution of alpha particle radiation resulting in non-uniform radiation dose
to the red marrow.

12. INSTRUCTION FOR PREPARATION OF RADIOPHARMACEUTICALS

This medicinal product should be visually inspected before use. Xofigo is a clear, colourless solution and
should not be used in case of discolouration, the occurrence of particulate matter or a defective container.

Xofigo is a ready-to-use solution and should not be diluted or mixed with any solutions.

Each vial is for single use only.
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The volume to be administered to a given patient should be calculated using the:

- Patient’s body weight (kg)

- Dosage level (50 kBg/kg body weight)

- Radioactivity concentration of the product (1000 kBg/mL) at reference date. The reference date is
stated on the vial and lead pot label.

- Decay correction (DK) factor to correct for physical decay of radium-223. A table of DK factors is
provided with each vial as part of the booklet (preceding the package leaflet).

The amount of radioactivity in the dispensed volume shall be confirmed by measurement in a properly
calibrated activimeter.

The total volume to be administered to a patient is calculated as follows:

Body weight (kq) x activity (50 kBa/kg body weight)
DK factor x 1000 kBg/mL

Volume to be administered (mL)

Any unused medicinal product or waste material should be disposed of in accordance with local
requirements.

Detailed information on this medicinal product is available on the website of the European Medicines
Agency http://www.ema.europa.eu.
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%= (CLCR : 30~50mL/min) FEHEREEEBRE DT —Z (IR TS, HEHE (CLCR < 30mL/min)
DB RERERR E B IR HIBIRBEE OT — X 13 o T,

L L, JRFPPEIEZD TN TH Y, EEIHERKEIZEPIEECTH L Z o n, BRgREREE 3L T
U A 223 OIYENEICEEE RIS E TTHIS S,

PR RERE AR 1T )T D EEE O BRI AR,

IEFAN DG
INRBOY 18 AR O F I T 2 A K O M KR A IMEITE STy, RENTETSZ IS
IS E LTRY, MEFEFREOHR LT LR,



#e b5 J5 itk

AANTEAREHAITH D, AN, BRICEHIKEN T 2L GBF 1 oETET D)
AFNOEEERT#IT. #IRF A > I =a2—1% 9mg/mL (0.9%) OEBBHEKTT I v 27T 5%,

AFNOREICRETA3EMIT. 6.6 HE W I2HASBT AL L,
43 ==

AHNOMERIZRT 2 BRI O =T 20,
44 FHleBE - ERHLEOEERE

B Bl
AFNEECEREINH] RS/ R E, A EREDE, A ERECE, LM ERIBE R RO
ni- (4.8WHBM]) |

ZDID, R—=AT A R OARFOLKBE OG5/, KRN Z Eid 5 2 &, REIO
WIEFERTOME & U CTiE, #achaf ek (ANC) 1.5X10%/L LIk, /% 100X 10%/L LAk,
~NEZ BBy 10.0g/dl PLETRIFIER SRV, 2 EIHUBEORSGRTOME LTI, ANC
1.0OX10%/L BA k. i/ viEk 50X 10°/L DL ETZ iU 7e 5720, EEEEEZIToT2ICb 0 b b
T, 5% 6 HREILINIC 26 OfEE TEHE L2 WIEEITIE, OB ORK O 2 k4
HRIC, BT RET 4w b« URITNT U RAEBIGHET 5 Z &,

F R AL SR ST R (EBRT) &2 52 7212 BB TIRAEIR TSR b -3, X
IXTOVFE AMEFEEE LT L7- [EOD4 ; “superscan” | RN BEF AR 2535 & < 13E
BTA5Z L, ZOXDRBETIE, HHERBUME & O/ IMREIBME 72 & O ik i I ENE o
FELRENEINT 2 Z LN FEMFERER CRO LTS (4.8 THSH) |

AFNB 5% OB EEE L FRRIE I B A AR R OV PRI LTV, 2 E TICES
NTWBRONT-T — % Tld, RAKGZIALFHEZ 2T - BEOMKFER 7 v 7 7 A Vi,
7T AR ERZ I FRE T T BREIEE L TS Z A RB LTS (5.1 TESMR) |

71— 9 e ONBRIEPERIB R

71— RBRE R ONEIE R IG5 838 TOAME R L EVETRE STV, KANZFE IS
Pt SN D720, BUHBRIRETIC & 0 SVESUEM IR BOMEES 2 TREMEDR & 5, BUPERIENERGIR

BEETIE, X7 4y b URI NG U RAEEBIZGHMI L 72RRICOB, KFlE2RGTDHZ &,
FFHf 8

RIGHR TUNLIRBICH 2 FMEE 2 AT 2 BF IFHEB O H 5 BE T, EERK OIS
W D5 alE, ARG Z B SUI BT 2 ANCAEER R E 5w T 95 2 &,

BT
BIEAT 2 BE IS LTI AFOEKE 2 e SOIRR T 5 8B T O BIEA B E E 217
¢

-
— o



FHH BEAE

EARARR— MR EARKNZ AT 2 BF TIL, BHFESE (ON]) FBIEY X7 O KREGETE
7evy, EEIIAHERIREER ClX, FAEEIIIAAIRED 0.67% (600 I 4 1)) | 77 EAREED
0.33% 301 HilF 14 IZEZINTWD, 7272, BEFEIEZ BB L2 8 AR AR R —
R (L R Rl L) OIRBREXIIAK E O, EOMEFRE (ReEZ X221y o
TRIEFEN B > 7,

foe SRR

AFNDOBEL, BEORYBBBURREE CFET 5, Lo T, RENZOTZ 2 B #RR
BRI LD CRBEERBAGTFREDO Y A7 NEINT 5 /RN H 5, FrIHRE, BRI AER
. AR U A7 SIS S ATREMED N B 5, J K 3 AR DIBBIHA 2 5 e BRI T, A
AN S 2 B T S TRy,

B OB = A9 2 i

58T iOT 5 1 EHEY, AAZEGHEINDT MY 7 LAOEITERK 2.35mmol (54mg)
L7, WAKIRRZEBIFOEREFITFEETHZ L,

45 MOEELLEOHAEEAROZEOMOMEEIEM
M HEAERIZES T 2 BEARRBRILZEM L TV R0,

HNT LR UREDHEEAZBETERNED, ZRHOWE I 2 D OFRE
ARG O ARNZHET5Z L 2BETHZ &,

AHNLAFHRIEZ DT 2 & BREIH OFIMER AL C S aTREEn o 5 (4.4 HEZW)
AFHN EALEFIEDO PN B D L EME R OB NEIIHESL L T 7R,

4.6 GEEE, R OMRELIR

B D RERT:

) 2 B T AR T X5 S AL TV R,
TR I L DR AR~ DB NSRS SN D 72D RKFNT L DIEE P K ONEER 6 » HRIX
BHIII RO E WV EHEEAZ AT A L0 RET 5 2 &,

I By O 3L

ARENT L MEIZIT @ S, i hm XATIEIR T 2 /[ ietE 0 & 5 ot R OEFLs £ 7213 AL 21T
) HREMED 3 B EIZIT R G LawnwZ &,

WA

SEAEMEIC PR D AR OB 2Rt Lic e FOT — 213730,
BB OFERIZIED S & AFIOHIMIRENT LV | AR REE ShDHBERN Y 227 1 b
5 (5.3HZM) . BIEEAIL, ARG RGANS, B RECETIMEE2RDLZ L,

47  EOBER OEBRIEECRIET R

HLOD A IR E DREIN T A R RELIT 22 <. FHIS LT H W2,

4



4.8 REIEH

M7 7 7 A NV OE

ARAND A Z BT 7 7 7 A id, IR TAA &2 55 LT85 600 Bl 6 bNnieT —
ZINZEDNTN D,

AHFFECHROBHEEICALNTZEEN (210%) X, TH, O, &M, /MO E T -
Yol

ROEERAMERIZ, (/B ER OV HEREAE Ch o7z (Tt TREDRIWER OFLH
DIA 4.4 BR)

RITEH O3

AHNITHONTZRWER Z L T ORI AT (R 1 28) . BIWEHIL, MedDRA DZRERIKRSGFET &
LTV D, BITER & ZOIEREOBEDH 5K AIL, K biEy)7e MedDRA FHEEZE HWTHE
WwLTWD,

BRI B TS S RIMERE. BBBEERNICOE L CWb, BEHEEIL, OO CEMEE
(= 1/10) . @HE (= 1/100~< 1/10) | IKHEE (= 1/1,000~< 1/100) EEFRL TV D,

FBBHE DR AT, BIERZEEEOSW SO LIRICEE L TV D,

R 1 : BRER CAABED BE ITRE SW-BIEA

FEBIRSHE EbhOTHEE PR EE AR
(MedDRA)

MERCY o REE . B TR ) <ERT

iIVAN R e LR U v RERIBE
I ER e

B AEE BN R
M -
TN

—i% - EHEER O e

ﬁ‘%ﬂ’ﬁ[i@%ﬁ% &5‘ nMMJiFLT

i€ O EIVEH O FL#k

M1 ERATDAETe O FER I AE

AHBED 11.5%., 77 B REED 5. 6% DEEITM/ABRDIE (27 L—F) BRBD LT, KA
FED 6.3%., 7T BARHED 2%DEFIZTL—F 3 KO b—F 4 OIf/MOBAENRD bl
(4.4 TBH) . &KL LT, 71— F 3 KO b— K 4 Of/MURAEDFRBSE L, FeX
XENLDOIREREOH 5 BE (KARED 8.9%., 77 EREED 2.9%) L0 b, NEXXFEALOIEE
JEDRNEE RAIED 2.8%., 7T BREED 0.8%) T2 -7, ED4 ( “superscan” ) M
T, AHFED 19.6%, 7T ERBED 6. 7%DBE M/ MMIEIE (427 L—F) BElES T,
ARAED 5.9%. 7T EREED 6. T%DHEFITT L— K 3 KOS L— R 4 O/ IEN TR 5
iz 4 AEBH)

AAED 5%, 77 VREED 1%DBA L PERBIE (27 L —F) B sz, RAREO

2.2%. TT7EARBED 0. 1% DEHIZT L—F 3 fOZ L — K 4 OEFFPERBDIEDNFRD iz, 4

e LT, Z7b—F 3 KO7 b—F 4 OIFRERBUMEDOREBAIL L, Nt & Xt OIREED H
5



HEBE (KARED 3.2%. 77 BREED 0.6%) L0 H, ReEZXBALDBERORWESE (KA
FED 0.8%., 7T BREED 0.8%) TEN-T=,

5 TARRER T, AAIHEIFFARNE 5 2~3 38 [ O 4 ERE N O MRS A i AR - 72,

BEGEBT I
AKNBED 1. 2% DEBRZEITHEE, R, BELREDOTL—R 1 LY L— K 2 O 550 ) 8
HENEN, TTERETIION THo T,

BETENLELER A

AR OEEIL, BE ORI BB BREICHFGT 5, REICTO 2 BEBUHIRERICL Y “Kk
FREBAR TR OV X7 NN 2RV H D, FHEWIE, BRI AERRE. B s o
U A7 B3N % ATREMEDS & 5

K 3 R OB B A & BT 7 BRI T, AANSIEIN 2 EEEE s STy,

KERBIFR S5 T & RV EIEH DO i

B LG R AR A, REEREA S ECERWEIERZ M E TS5 LITEETH S, EXKL
DRRT 4y b e VAT NT U ARG T D 2 ENA[RE & 72D, EPREMFICRT LT,
Appendix VIZEE#EH SN EOWE T AT 520 U CREMBRAGE CE2WEITERZ#E 42 &
IKFET D,

49 BEERSE
FEIRRBRICIB VT, NEEIC X AARA O &R GITHmE STV,

AFN KT DB E DIRFEANL RV, AEEIC L 2BEERENE UEEAIT., MRFENZFEEL S
Rttt DE =2 ) 7 G ie— A7 SHERIERLE 25 0D 2 &

0 AR C. AR CIRE kg H72 Y 250kBq AR TAK|IOHEIEEG2FH L= = A, A
FREEMEIZZLD Bl o T,

5.  SREEHGRRM:

5.1 ESZEREE

HIHHE - BFEOBPSPEES S, ATC =— K 1 VI0XX03

VEHIBEFY
AFNIT V7 7 B 3 2 i OB R L TH 5,

AENDOEDESTTT VT L 223 LT T A (PRa) ) THO, BTy ALk B R
DX T NEA MEAREKT D EICL0 ., EEAL, FRBEBBEEALIC R U CERIICHUE
R ERET 5, KANZ, 77 7 BB O @EHFT X —fF 5 (80keV/ um) 12XV,
BERE A I m A | DNA O “HEHUIT A2 725 L, MASRPUEES R A2 BT 5, B
R O i 2 & e R i NBR Bl B AHMEER & . in vivo ARIMEICE ST 5, VU A
223 DT V7 7 MO RREEFAIL 100 pm AR5 GHAR 10 @R [ZBRLATWDHT=D, JHIHOIE
W OBEEZMZ D Z ENTE D,

A ERER

N E A LR TR L8 0 5 SO IG A A A~—h— (FEk~—b—& LT
TNHY T HAT77H—F [ALP] . ¥ ALP KON T 7o a5 —4~ 0 N7 a7 K [PINP] .

6



FWIN~—H—¢E LTI aT—7 U880 C-TaX7F K [SCTX-1] KO HlaT—47 2006
C-7uaX7F K [ICTP] ) OETIZBW T, 77 BRI TARABCAHBEENRD bz,

FERIR HO A R e OV 2t

JEGEME B 2 3 D B8P I R 2 xtg & L=, __Eieaﬁ% mEZb, KR
L ek JLE S MFE R (ALSYMPCA; EudraCT 2007-006195-1) (23T, ARHI DGR Z2 M &
Uﬁ%i%ﬁdbtoWm%@&U&m%ﬂxéﬁ@)/Am@%%ﬁ¢5$%i%%bto

AHED EEEHMIE B X 2AFHIR TH o 7o, BIRAVRHMIE H %, SEGRIEE B FES (SSE) %
HETOMM, ALP, K ONPSA OFER & Th o7z,

ERNC R Sz R RN REEFENT) OF — X B A T7EERT, A5t 809 il & A Al
(50kBq/kg % 4 W Z iz 6-&vf:7/vﬁ%WRVﬂ%%f?) HIEAERRIERE (n=541) I 77 &R +HE
YERDTRIERE (n=268) 12 2 :1 &725 X HIZE0 (1T 72, FEAERTRIER IR AT IMGR R o i PR e
(%m)\EXﬁXﬁZ*F%\2»?327D4F\#7/%37/ﬂ\IXFH7/\IX
NI ARF, M7 hary— A EngEni,

BEDO7 A AX == (T T RHOBEIARKG~OU D BEX2RET2) A, EERHL
EW9MW%%%&L\féﬁ&@éiﬁ%%K%?éﬁﬁ®%ﬁ%%ﬁﬁ£méﬂto

BEERKOR=Z2T A OFRBORHE (FREAHTERD) (XM 58 THEEIL T\, KAIFEO
BEYZ L PIR—RT A ORBORHEZELLTIIRT,
o OEIEIL 70 5 (FEPH 49~90 %) Th o 7=,
ECOG D/RT f—~ U ARAT —H AT 8T% DREREH T 0~1 ThoT,
EARARR— MRIZKDIEREOH 5 EBHIL41% TH -T2,
Rt & X2/ X DIEEER 72 WEE L 2% TH Y | BRI EK SUXIREOE S DN EH
THol,
. 46% D BEITIIF DN 20D, WHO S A7 — Ly 1 GEIEENE T E OJER) TH Y .
54% 1% WHO J& 8 A /r— L3 2~3 T - 7=,
. BB ORELIL, 16%DEFE D 6 JHERN, 44%DEFED 6~20 WAL T, 40%DEHIX
20 JREHE X% superscan A L T,

L] L] L] L]

B RHIC, 83% D BEICHKIEAM A LT VA LT (LHRH) 7 F=2 35 & h,
26% DBEDIT v K r U REF R L,

I RfFEAT S OB DFFATIC RN T 77T 2R AR ERGTRIRRE & Fise U CAH + R ER TR R T4
B OAERIERNRO b (R 2 KO 2 ) . BZEELSOFRKIZ X 5 TRIT
TR AREE TR o T [RFIEE 541 B 26 il (4.8%) . 77 AR 268 fiH 23 il (8.6%) ] .



% 2 : ALSYMPCA BIARRBRIC B T B A1EAE

AHA 7R

H AT N = 541 N = 268
FECH (%) 191 (35. 3%) 123 (45. 9%)
AR A IE (F) (95% CI) 14.0 (12.1-15.8) 11.2 (9.0-13.2)
ANP— R (95% CI) 0.695 (0.552-0. 875)
p fiE* (F{R]) 0. 00185

BT DFFAT N = 614 N = 307
B (%) 333 (54. 2%) 195 (63. 5%)
AR I iE (F) (95% CT) 14.9 (13.9-16.1) 11.3 (10.4-12.8)
W — R (95% CI) 0.695 (0.581-0. 832)

CI= {ERX[A]

a  ALSYMPCA S IAHFRERIE, PEARAT # (AT RUE OB 2> B ep Ik & A o 72, BB ORERHE AL
WHEE LTCOREELZHDOTHY | p RS A,

b ANYP— R ORAl: 7T 8R) A= RE<L ThE, KAREIEND,

X 2: £4EFHEONFT v - <A v —dhifR EHOMENT)

Probability of survival

0 3 = 9 12 15 18 21 24 27 30 33 36 39
Time (months)
Treatment Xofige  ===== Placebo
Murmber of pulienls al risk
Xofigo E14 578 504 369 277 178 105 60 41 18 7 1 0 0
Flacebo 307 288 228 157 104 67 39 24 14 7 4 2 1 0

o B ARAT B O BT DT OFE RS b, W TN O FEARRIKRIHMEED T, 77 2R ik L
TARECTHEBREENRENT (3 BM) . ALP EF LKL O 12 B ALP (2T I8 =
IZBWTED BN FICEE 2RI ALP #BEICEIT 4 4 Xy ML E CoOMICEET 5
EREXFFT2L0THD,



7% 3 : ALSYMPCA B IAHREBR DA ZMEICBE 3 2 BIREEMIEE  (HF REI#EAT)

FELER AR NEBE TORRE (95% CI)
[HEH (%) ] [H %o v gfi] A"P—FH<1 T piE
A& TIER AH 78R zmwiﬁﬂﬁ
N=541 N=268 N=541 N=268 NS
SSE & 132 82 13.5 8.4 0.610 0. 00046
TV RRAL VB (24. 4%) (30.6%) (12.2-19.6) (7.2-NE)*  (0.461-0.807)
§§ PIRABEFID - D | 122 72 17.0 10.8 0. 649 0. 00375
) HAHEUASVREE  (22.6%) (26.9%) | (12.9-NE) (7.9-NE) (0. 483-0. 871)
IR ¥ BRI 17 16 0. 443 0. 01647
i Eg R (3.1%) (6. 0%) NE NE© (0. 223-0.877)
3
i B AL 9 5 0. 801 0. 69041
% 7z FHOAE (LW (Low | NE NE- (0. 267-2.398)
= 20 18 0. 450 0.01255
o (3.7% (6.7%) NE NE (0. 236-0. 856)
K& ALP OB © 79 116 \E 3.7 0. 162 <0. 00001
(14.6%) (43.3%) (3.5-4.1) (0. 120-0. 220)

PSA DEHEE ¢ 288 141 3.6 3.4 0.671 0. 00015
(53.2%) (52.6%) | (3.5-3.7) (3.3-3.5) (0.546-0.826)

ALP = 7V AV T4 A7 74—, CI =[5HXMH, NE = #EAHRE, PSA = ISR EPUR, SSE = JEfE
P B 5

a JEREREMO T2 ORIMNREFRIEOEN G, FRVEI T ORI, FREBOFEE, I BEE L2k
FHOALE OREITOWT I & ERE LT,

b ABCPIMELIRED A R MR TRT2 0 HEEAHE

¢ N—ATA U FETUTRARMIT LT 26% L0 Lo &L EF LT,

4 N=AT A EITRARMEIZIE T 25%LL EOBIN, #axHE T 2ng/mL LLEOHIIME EFE LT,

ETFRIIZ B T3 7 — TR

RN T 2 7 I —T I L0 T AR Y T AT 7 X —F (ALP) | XR—R T A
VTOERRARFR— FNEOEH. ReX 3B LOEERICBEDL LT, AFIET—& L EaahE
LT ERREINT,

i DE

ALSYMPCA 5 TIAHFRBRICIS\NC, EQ-5D EIMIZE (—fXAYRE) RN FACT-P (RISZRREE A RE) %45
L U CREREDAEIEDE (HRQOL) Z3H L7, WL b, EFEOBEOETAL LN,
TR AIEOEOK FIXAARETY 7 B RBCK LTRSS Th o7z, SIEIEORKRE L
TIZRY 1 EQ-BD utility index 2 =77 (—0.040 *f—0.109, p=0.001) . EQ-5D H it AH
W7 I JREFREEA =7 (VAS)  (-2.661 %f-5.860, p=0.018) . FACT P &KX =7 (-3.880
Xf-7.651, p=0.006) , LrL, ARSNTWOHER/NDOEERZEITIIESLh o7z, IRHRGIHLEL
[T H HRQOL DR F 2R TH D 2 & 2RI REHlIIR S5 TV %,

V377

ALSYMPCA #5 MIAHZBRIZ 31T DRI D -5 EBRT FEMiE COMBNCET A FEHR. K OAHKIRE
THERLL L TEREZRE LEBRENTILEAL ORS00, KFITERICEZTH D
ZENIRIEEND,

KB 15-14 DA VA F I

ALSYMPCA #BRClE, BEEZARAIREL 7T AR 2 %I 1 O TEESEIN Lz, AFIRE 93 4
(17%) KO 7 BAREE 54 il (16.8%) DEEMN, IRBRIEEMEE G54 OB~ 7o lE L CRllasE
biE 25 T 7o, RIS, MIERFAIREM OB 507223580 b ivie o 7=,



NS~ DR

RRMN RS AL T 1, BISZIE (B NIEZ R <) O/NREROH 5 23OV T, kBl
MOTEHFEHOBEA LRI LTS ( DNEE~OERE ] 4.2 HEZZHR) |

52  EYBRRFERRE
— A 2R E

W ENRE . RS, BEICET AT — X3, 3 O0% [ FHRBRHOINE LT, SEYEiEDT —4
L. 46~250kBq/kg D E TAAKIZ &G Li=8E 25 FINDINE LT, RYEmE, KNODMA, RE
BT 57 —#1%. 6 WEEIET 2 B, 100kBg/kg DB TAKIZ#E L7-HB#F 6 . 50kBg/kg.
100kBa/kg, I% 200kBq/kg D HE TAHKIZFHH LI EE 10 il HUEE LT,

W

AANE, BIRNEESNDT2D, "M AT A FTE VT 413100% Th 5,

o340 K OV (& & % HR Y GA Z»

EARIESR ., T 20 A 223 1HIM A2 ST L, FITE R OVE B ERALIZEL Y A E1 5 D,
TG HEH S B,

Feh 16 53R £ TICiE, &G LICBERED M PR EEITH 20% 1278 o7, 5 4 BEfR&, ATRED
i R FEIERD 4%I272 0 24 RERIRICIE 1%AM £ TR Lz, mARIIMiEEL D £<, K
= /3= b A2 bSO R ST,

5 10 %IITE R OWGICERED RO b vz, #5 4 B, B OETREIR X 44~77% D
#FiPHCTH o T,

Be b 4 Weftg. GOk, PBE. BlE. PEbE. RS Ot Ofigigs CEBZRELY IAZRITFED Hivie o
7

BRI
TV L2223 IARET RN TH Y . R EZIT R,

2| 21L8

RN O FHEYAIR I I T R P PR CTH 5, IRPPEINTN 5% TH 0 | FIEE R O FERLI A
SR o T,

Feh1% 7 BICSEM Lo 2SR REiHANC L 0 . B SNSRI RAE T 76% (BEEAiE%)
DERNL VP SN T2 Z EXREN TN D, HIEENL DT VU A (PPRa) OHEMEHRIL,
BEEMERICB T 2 HEREHEEDORE QTS -X (B IND, PHMEREEOIEF#HMEIT 1 B 1
BElHE 1 EE Lz,

ML - FERIEIE
HAbZ v L (FRa) OFPEIRRIT, BET S EHPE (46~250kBa/kg ) THIBMEA R LT,

NS~ DR

/N ROV 8 AR O FHIZIB T 2 AR OLEM K AT S Th 2,

10




53 FEBRRLENT—4
5wt

Z v b OHEEFRG K O ER S HERBRICB W TR - B R, RERIEH, ik
A, MIET VA Y 74 A7 7 2 —BIRT, WONCHEEMEEIC L 2586 R GE o .
FRAERE) . NS R (CRPEOBESNE M) | BT (BRI, B IR, R HIRR O BriE
BHEIRZE ., EiRIE-CR R OB, ) Thotm, THOOFTRIL. HURE R E & OV
B O TICBE L T, KE lkg H7-Y 20kBq (EGIRHESEHED 0.4 %) OFEALHED S &
SHIL U7,

A XOMIRFHIZEbIE, BRAESREHE CTH HRE kg 720 50kBq DRIEHENS A LNIT T O
77, Wb A (PRa) HIKE kg H7- Y 450kBq O A& (FRHEEHED 9 £2) TA X|TH
BlEG L2 2 A, HEFIREREESTRD b7,

FEIRHESE R Cd 2 1AHE 1kg H72V 50kBq DHETAHFZ A X2 4 2 1 [H, 6 » HERS L
72& Z A, 2 VEITHAALD R WERBS BT bz, B5 2% 0724 XOMO B E RS O
FREORLRDFEMNRRDO NI LD, BRI E D REENZ2RET D5 EIFTERN,
NSO ORI ERIIAATH S,

{RE kg 7=V 150 KN 450kBqg D& (BFRHESEHEOZNZH., 3 KNI fF) TARAIZ A XIT
HRAEEHREG L 2 A, MERHEENRO b, L L, BERHERHAEOIKRE kg H720
50kBq % 4 I 1 [B], 6 » HMIRERG L%, MEHEH IR S o 7z, MalEH kS
ROEFELEFIIARATH D0, TEROT =1L, TV 7 L1FA XDOIRD X 2 LR FREIIZHL
VIAENDZ L EZRIBL TS, b MIUIXRF LR EnD, ZHDFTROE M TORE
RERIIAHTH S, R TIL, MBEMEETHRE S TO2RWY,

#7720 L (FRa) OPRMIZEI ST D MR | SRR ITRED b ivie o T,

B 5BRLE T~12 » A%RIZEHKRICEROH 2G5 E T, BFHRAIMEBSEZEEOIER & L Tabhn
HERENED bz, 4 XEHWEEBRTIEL, BRBITERD 6oz, HREER T, &
WREIT S STV, BIES T, 9V A 223 ICIRE LT-BEICB T A BRERIEY X7
IR THSL, 7y NEHWz 12~15 » HORWFEMERRICKE W TS, BRIELSOEEELE
ERBOH LN (4.8THEZMR) |

0% A - Y W

ARG - SRR STV Ry, RIS, TR TERERRI AR GE  OS AR I A ST

RE 1kg 7=V 2054kBq LA b (BRRHEREMED 41 500 1) oo P A (*PRa) Z#HET » b
ICH[EER G Lz 2 A, DEOBEORBME TREHROEZEN Z ENCRO b, BRIT
ZOMDOBTITEFITEEL TS LD ThY, HE EEROKERHIRICEFITERD bnholz,
KEH 7=V 325kBq LI L (BEARHESERHED 6.5 5Ll L) OELT7 U7 A (*PRa) 2T ~ MTH
P XIEKEREG LIZE 2 A, FERBERY —7 (FERNERE) D i,

T A 223 OERDAENATE TH D Z & D, EBRPUMERTI IS BE O B AR A E
ERNESY A7 13D TIRWR, BETDHZEIEFETERY LemAERR) |

11



BnTEE - SR

BURTEME « BRI IR S THRYy, — RIS, BRI m I R Ot 2 615 &
EABND,

PR

A XKNT > MIRE kg 779 450~1000kBq D& (f XIIEEIRHELERHED 9%, T v MZ 20
%) TAHFZHEREG LI-EZ A, HERERR (f XOLMER. 7 b OMERZR K O AX
BR) ICHEKREEIIRD NIRRT,

6.  BUFIARE
6.1 WYy —&
S K

JEUWT U DA
=K (A N7V
Hmz

(RN

6.2 EAER

P

Al AEE S Mt U7 BRI S STy, RANIMOEIRG EIRA L2V Z &,
6.3 fEAHIR

28 H

6.4 REICET DRI EREEHE

AFNOBENZ, BB ZRIEE R I TN TE TR,
AENL, BB T 2 EOERGICE, RETHZ &,

65 AHBROMEREVHNEAE

7 yHERIE (= F Ly s F T TAF T F L ETFE) a—F 4 7 LT RED T a e 7 F
NIAREET LI =T ADY— L CEHIIL, 6nl OEFEESHEEOX AT 1 T AL

T IV,

INA T IV BT ST b,

6.6 BEERKOZOMOEY FNZET 28R TR

— R 7R s

R EIR T, A2 B OBRDEE SN ERERICB W TZHE, ., &5+T52 &,
AKFNOZE, RfF. A, EELR OB, FEEANMEBIC X 28GR L, @Yo L &
IZi79H 2 &,

AFNZ, HESHRITR S D e b N RAIE O RN 2 L bIT -3 7ETIRY RS Z &, 1Y)
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IR EMERAT O 2 &

TV L 223 ROV DF-FREFEO BESPERRERIC L0 i S e U o~ #RIC K0 o ARFI O S Refl
TER OIFHERE SR IS L DG RO PRETH D,

TP EIR S O 52T, BEUSOE I LT, SR 2 IENn Ak R, ., w7
E) WL BIBERDY A7 3%, HGHEWEIZRET 2 E OVERHN ERL U 7= B B 7B % 3
U552 &, ZOLIREIREHEMMTI2ER2EOMERV LS EXITEETHE, TV T A
223 IXFEE LCT N7 7B FE CH DN, T 7 L 223 R OVE O FREEFE O R E RIS X
D, R—=FMEOT o ~BP &b, mENRHE 8MBq LK 25 EXLNDHT-0,
BeG-FREOEAEICLE D SN R X, Mt OTE A B EEIES L0 072 0Ky, LavL, fik
SRR TR A e/ NRICIN 2 D72, TAHAICER TREZR R 0 < (ALARA) | DJFANCHE- T,

R X3k C O TERER 2 e/ NSRBI 2, SRR C O RRRE A Rz L, i) 2o i % 15
THZENREFE LU,

K ORIAF NI IL, FEOBREIHE > THRIET L L, REMEH UIRGITEL
TSN 8 B Sk, HEHEEEEED & LTl S Z &,
7. BIERGEEE

Bayer Pharma AG
13342 Berlin
Germany

8. MERRERE

EU/1/13/873/001

9. WIERERFARA - AGBEHH

#EEAER A 20134 11 H 13 H

10. AXDKETH

11. RERE

KNDART — 2D X BRI 2 5 U7z, Z %, OLINDA-EXM [ (MIRD 7£7% &I
FEEA, BN ST — ZBRBUERE - T~ BRI A VWb Tns Y 7 ) ] A
LiThiviz, EELTTAT 7GR CH D T VT A 223 1220 TE, B9 HAVIARN i M
OREZ BRI AN TS5 G, REEhi. & 8ARIIcBE LGB L7 BT, AraB7eRR Y %
(RN B2 F LT (R4
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& 4 : BFEHITB T D HERIR &

Rl THT7 7Rt | =28 | T~ MR E EENMREK
#BH (Gy/MBq) | (Gy/MBg) (Gy/MBq) (Gy/MBq) (%)
Bl 0. 00000 0. 00002 0. 00009 0.00012 56
il 0. 00000 0. 00002 0. 00008 0. 00010 80
Jg3 0. 00000 0. 00002 0. 00003 0. 00005 120
(e 0. 00000 0. 00002 0. 00021 0. 00023 14
KAGEE T35 0. 00000 0. 04560 0. 00085 0. 04645 83
/NI 0. 00319 0. 00360 0. 00047 0. 00726 45
H R 0. 00000 0. 00002 0. 00012 0. 00014 22
RIGREE 35 0. 00000 0. 03150 0. 00082 0. 03232 50
(L 0.00161 0. 00007 0. 00005 0.00173 42
¥ ik 0. 00299 0. 00011 0. 00011 0. 00320 36
JiT gk 0. 00279 0. 00010 0. 00008 0. 00298 36
Jii 0. 00000 0. 00002 0. 00005 0. 00007 90
i A 0. 00000 0. 00002 0. 00010 0. 00012 41
RS 0. 00000 0. 00002 0. 00046 0. 00049 40
P ik 0. 00000 0. 00002 0. 00009 0.00011 43
IR E BE 0. 13200 0. 00642 0. 00020 0. 13879 41
B AR el 1. 14000 0. 01490 0. 00030 1. 15206 41
28 0. 00000 0. 00002 0. 00005 0. 00007 79
JI9L ik 0. 00000 0. 00002 0. 00007 0. 00009 54
KR 0. 00000 0. 00002 0. 00006 0. 00008 59
g Jig 0. 00000 0. 00002 0. 00003 0. 00006 109
SENT 0. 00000 0. 00002 0. 00005 0. 00007 96
[P e 0. 00371 0. 00016 0. 00016 0. 00403 63
=] 0. 00000 0. 00002 0. 00023 0. 00026 28
e 0. 02220 0. 00081 0. 00012 0.02311 16

TR DTS U 4 223 D0 AHNER

FEITWHE TII T e ICRE LT,

D HNIRMNS T2, KlEEs AR~ D T VT 7 FRD

AFNOBGRFRBRIZ I D MIEERIEINER OFEBUHE K OB L, REEHEIC W TEE
L2 EE D B DO TR &0 RIEITAR, ZHE, REEH TORE — 2B EICE -

=T VT 7 MO BRI ESMICE#ET B2 b b,

12.

BRI G O 5 HEFIZ T SR

AREZMNX, EHRNMCBEREEZITY 2 &, AFNTEEAEHOFERNE CH D, DL,
OHEPRO LN H5GE1T. HHLRNI &,

R S

AFANL

S aa

AT

AT VT TEIRYOEH LT L,

14

FEE B DOEFIR TH DT, MR OWA| & DIREITATORN &, Fo, A




&5£@%m X, LFORTF-Z2HND
BEDOKE (kg)
FEL -~V (IKHE 1kg 72V 50kBq)
FRAE HIRFIZ 361 2 AR KO FSTREIREE  (1000kBa/mL) #R7E H KL/ SA 7L K OSh A
DT XYUIZRRIINTND
7/?Ammmﬁﬁ%ﬁE¢éﬁﬁﬁE%ﬁ(m)oA%?» Sl ISACGE
(BENTIRASCGEDORT) O—# & LT DK REFE L=,

REBICEENDHHIREDOELZ, EMICF ¥ ) 7 L— g v SR REllEREEIC
L VRGBT D Z &,

BHEREITTROXNTHRIET 2,

5 (nl) _ {K# (kg) X (50kBg/kg {AH)
AR S X 1, 000kBq/mL

AR ORAISUIBEEDIL, FEOBEIHE > THRIET D Z &,

RANC BT D372 G, BONEEKLTO Y = 7% A ~ http://www. ema. europa. eu.
MO ANFTED,
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Radium Ra 223 dichloride

1100 kBq/mL (0.0297 mCi/mL) radium-223 dichloride
at reference date

Solution for Injection

Version -

Based on head of GLC decision dated: . - 20.

For information only

< Italic text in brackets is explanatory only >
< Section numbering is optional >
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1.7 RERME—E
[FFEFEZAh & LT, BT 2406 - 2R CTH D TR ST TESEBERINIR] 24
HTEBIG L TWD Z &, WNTRIEARSNTZREATHL ZExBE L. AT 1 TEE) |
(V=72 FRREE] KO A7 2AZ D a7 N 28RLT,

FFERZD I DWW TIZIFR 1.7 1 HOF 1. 7- 215577,
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Bayer Yakuhin, Ltd. Page 2 of 23
#1.7-1 FEERMDR—ER
— R4 B A7 v A (**Ra) T EITa FEET AT L
(Radium (**Ra) chloride) (Abiraterone Acetate)
e V=7 4 T FA T 4 HO8E 250mg
s NA VRS Yo7y —~Xett
HKERAEH B — 201447 A 4 H
FIREA A ] B B
PSR4 A
HLH X 57 BISE, 52 R I B, A7 A
= 7112 #RaCl, =\
CHJ\\ /
A~ N
CHy H
J[ \1/ /
Ak
H
KIE - a8 | EHA B

1 A7 (5.6mL) %, LT A (*3Ra)
% 6, 160kBq & (FREHFFIZFRWT)

LTIV UL 223

LR T ET T a U EilRE= AT )V 250mg & H

e « SR | BUsB D & 5 EEHCHE R ST AR BERPTIME RIS AR
Shee - SIRICEHET SERALDEFE (Zhee - HHRICEEET S ERLDTE)
(1) NI D & 2 RN A3 5 B0 R OV TS U | TEREE ) OTEOWNAE 22V L, KFI O IE K O 2% 45y
TUNRLY, (B U7 E TGS BRE ORREITH Z &,
) THRREE] OEORNEERIM L, KREOHF MR NEZ2t
oy EE L7 BT, BISREORREITO Z L.
AiE - A& | @5, BAIZIE, 18] 55kBa/kg & 4 WM CHRA 6 BIET, | 7L F=yo o LtofHIcBW T, @, &A X7 T u U

WICHRN TG4 5.

% - REICEEY S2EALOERE
(D) B SUINBR R BT & OFH L 22056 O A2 OV 4
MEIIHESL L TR0,

e 25L& LT 1 H 1A 1, 000mg ZZEfER:z

(R% - RECEEY 2ERALDIERE)
(1) AANFIRFOLBEIZLY Cou LKNAIC B EFT D7D, BFED
1 RFEJRTN D &% 2 e £ COMOARMITRET 5 Z &, [ T3

TOHET 5,
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®1.7-1 EERMDA—EXR (&GEE)
— R EI4 B Hfbo v A (*Ra) TEITa iR ATV
(Radium (**Ra) chloride) (Abiraterone Acetate)

(2) BWERR S b chaid, BEEFISC TUTOEER WEhtg ) OHSM]
EELT, AFOTRG S IFIT52 8. [ TEEZR| Q) YL F=YyrrofRGICBLTE, TERERE OBEONE

FEARHNER] . THERREWEM] oESMR] R, &ETLHZ L,
AR O GIEW - ko % (3) AHIHBEHIZIHEEREMEO LARRDO ONTHEIE, LT
BIVEA S DOFEWEESZIC, R, FEIPIETHZ &,
7L —FK 3 Lo ERE| 7L — 2 FIZEET S E TR L, [ MRAER I - EEEO [ 2%
A, A, Mg HA MRSk, &5%%%?‘5; AITE 5205 6 38 | | AT (GPT) . AST (GOT) [ > sk 1E 2t LR | B A5 25 7% 5 A s U < 1% ALT (GPT) .
RILIAIZ 7 L — B 2 BUFICERE L 2SI, 5 AST (GOT) B A it 3% TE #fi PR > 2. 5 {524
‘ B2 5. wix TR Y B ARSI E A RO
7= R 3 BLLo TR, &) 7= F 2L FCEET SR TRGZEML, F| | ey e > R EH LR 365 |15 [ FICEET 5 £ TR 5,
O, WEM, {ER B2 gRstk, H52HHT%. W T50mg (ZIEE LT G 2 R
JL—R4DZDMDFEL THEZBATHRT 25613, 527175, %,
7L — RI% CTCAE (Common Terminology Criteria for Adverse Events) v3.0 {Z# ISR R N ER LA, i
C5. 73 ¥ 5wl fE 35 L < 13 ALT(GPT) |
AST (GOT) 23 % IE - FR D 2. 5 f5 LA
T U LB A R I LR
1.6 fELAFICIRIE T 5 E TREES 2, [\l
E4IE 500mg (TP L TG & fBR
%o MAEMSHEEN LGS TG %
P45,
ALT (GPT) . AST (GOT) fifi > i % IE & il B IR | ¢ 5-2 k3%,
o 20 1
i
E U Vel > sk iE B LR 10 £

(4) AR XOINE BB & O L2 WA OB ZIME R VL4
PEITHEST L CTUNR U,

g
If

AANT, BERHI TR TE DERER SN T, AL
B OIS BRIG IR 53 205058k - R 2 R SIEAI O & T, AHI D
) & SN DRERNZ DWW T OARFZEETH T & £, 16K
BIARIZSESE D, [ UL DFBRITAF DA MIE K OS2 143 —
AL, REZGTroRETLHI L.
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®1.7-1 EERMDA—EXR (&GEE)
— W4 BR BALZ YU A (*Ra) T I u L EiRT AT L
(Radium (**Ra) chloride) (Abiraterone Acetate)
= (ROE/BIZIFBEE LWL E)
o 1) ROk LEIE OB O & 2 B
2) EEONTHREREEERE (Child-Pugh 227 €) [ [HEp@EnkE)
DIAZE]
fEH EoEE |1. EERES ROBFIIIEERICHRETDLI L) 1. EERE (ROEFIZITEEIZERETSZE)

(D) BRSO H 2 EBE [FHEMEINEETIEBEZNNH 5.
TEHERHARNERE) , TERZEEH] OESE]
RIEMEIGERE (7 v — 20, BBEERERSE) oBE [RA
DFERPMRBIZE T TH H20, JERZEEIEIBTH
Nds. ]

(2)

2. EEGERIEE

(1) HHEMEILR D SN D Z LD D DT, AEIFRGBRIGHT LD
FEHFITEMAIC MERE 21TV, BEOREZ o Ic Bl
THZ L. BENBOONIEGEEICE, AAOREIER X
PIEFO#EY) RAEZTS 2 L. [ THE - AEICEET S
A EoERE] ,  TERZEWEH)] OEHESHR]

FHEB O H 2 BHE UTFMEBO RO H 5 BH I,
AFN B G-AN WY 22 LB 21T 5 2 L.
AANTBIPEEIE G DT, AREE G P RO G% 6 » A
(TR AT O K ORET L 2 & E, ATETRERA
O BEICKRET 25E8100T, MRICHT2REBELEET D
ze.

(2)
(3)

D DEREO S D EFEIZOBREREOH 5 B3 [AFID 17«
~hydroxylase/Ci7, 20~1yase (CYP17) FHEAVERIZAE S S2E =25
oA FREOLEFICEY ., SiE, €0V 7 A MmAE &K ORI AT
MPbobhdraEERH D ( TEELEANEE] OES
B ]

2) ART Y U AMSEDBE SUIAEHESCHHIEFIC L VEL Y 7 A
MAEZEZTHBENDOHLEE KDY U AMIENFEE, XX
WMESTLIBZENNH S ( [EELREANEE] OWEBR) | ]

3) HEEEOTHEREREEBE (Child-Pugh A =7 B) [t yps
DEFATLIBENNGHS ( [HEpEhRE) OES®) ]

2. BEELGEXNIE

D e EF AR Y U AME, SEIEERSbNDZ Enb

HDT, FRROMIEETHZ L,

AFN B G-BALERTIC MG B U 7 2B o i B R 2 e B 4 e

L, &AZ Y U AMIENRD GN-HEICIE, MDY v AfE

FRIE L7122, ARG 2T 5 Z &,

AEFGHIXEMOICmERE, mERE, AEONESE%

TV, BEORELZ +DICBET 22 L, LEIZIG U TRIE

HoOEE, )7 AOHIKEITY 0L, WORLEZITO Z

Lo

2) BUEFRN"BLbNDZ ENHY ., F£7-. ALT (GPT) . AST
(GOT) . BB DO EREEZMHED IFERELD b,
HABRIZELZ ENRH LD T, REEGHITEHR Rl b

(1

(2)
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RERMAE—ER ()

B GPEE A

Hfbo v A (*Ra)
(Radium (**Ra) chloride)

TEITu g ATV
(Abiraterone Acetate)

3. BlERA

B O & D EBRBIMERT I B 2 x5 & L7 [EWNEE AR
IZBWT, ARG ST 49 i 27 61 (55. 1%) (ZEIVEHA AR
Do, ERBEWERIE, & 15 6] (30.6%) , U Sk 12
Bl (24.5%) , /PRI 6 B (12.2%) , FH#I5 B (10.2%)
LS (10.2%) EThotz, (KRR

B O & D EBRHUMERT I B 2 x5 & U 72 [EA4 56 AR AR
WZBWT, RFIDEEE Zi7- 600 67 386 51 (64. 3%) (ZEIEMAD

WIHNTHERD) (SRR E ATV, BEORREE IS
52k, [ TEXRZREWEH) 0EEMEK]

3) AFNINDWIRIERITH Y . D ANTKT DB RIEIZ OV T+
TR - REREFEOERIO L & T, AFN L DIRENEY) &
W SN DBREICOVWTOREATSHZ &,

3. MEEHA

TETTa X CYP3M OIETH D, Flo. in vitro RERIZE W
T, 7EI75a  Hifg A5 )ViL P-gp #HEL, 7757z 0%
CYP2C8. CYP2D6 R O} OATPIBl ZPHET A Z & /RENTW5,

HEREFE (BtRICEET S L)

EREE EREREEIR - HBAE HE - ERRF

CYP2D6 £8 CYP2D6 12 X W Rt S5 | AHlo> CYP2De FHEIEMIC
TEXAIRARMT 72 | RAAEHFRATHEAIT. [0, 20N
FanRTx ) TS OIEFN O i bR E | S HE S D,
TLAA=F BN ERTDAEEEN S
mNaY R— LA D,

CYP3A4 & A AN o I B T EE MK T | 2 S D#EFI CYP3AL F
Vo7rrevy L. RAIOFED T | EERICEY . RAIOMNR
Txz= kA THAREEND DO T, |#™MMEEESND,
HANRTEE CYP3A4 FHEAERA DWW X
Vo7 7T IXFWERF~ DL E
T )NV —LVE | ETAI L,

4. EMEA

AREEE COENE TR RER IS T 2 22T SIEF] 95
Bl 46 B (48.4%) \ZENWER (EERMEME T 25T0) BNEDH
iz, Eboix, AST (GOT) #Ehn 13 i (13.7%) . ALT (GPT)
12 1 (12.6%) . 1&H VU 7 ASE 8 #l (8.4%) . EAEIME 7
Bl (7.4%) . &IME 461 (4.2%) ThoT-,

HESN B AR B AR AR BRI 35 1 D L2 MERTAm R A H] 1, 333 417 991 451
(74.3%) \CEWER (BARBREERF &) BZ@O LN, R
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RERMAE—ER ()

B GPEE A

Hfbo v A (*Ra)
(Radium (**Ra) chloride)

TEITu g ATV
(Abiraterone Acetate)

BoObNT-. ERRIERIE, B 125 6] (20.8%) , &l 110 4
(18.3%) , F#i 100 il (16.7%) , ‘&¥E 95 % (15.8%) , J&%
736 (12.2%) ECThotz.  (GKERK)

BIVER OBEREIL, BB O b D LB ERIN I EE 2358 & L
7= [E N AR FRER M ONEI AN 26 MLAR #RBR O ARAIRE D FHT LS X Fi#L
L.

(1) EX%TEIEA

FEEINF g EkE (3.9%) , MR (7.4%) , &lfl
(19.3%) , BBk (3.2%) , U Bkl (2.0%) , i
KA (1.7%) ERHobdI ENHHDOT, BEDRELZ |-
DICBEL, BRENRDONTHGEIE, AAOEEE 3 1k
LOWUYE AT . [ THE - ARICEET26/H EoiE
B, [EZEAKRNER] OHESK]

HOIE, I 328 1] (24.6%) . 1EFTY 202 4] (15.2%) . 1&H U
7 AIMSE 188 i (14.1%) . .l 179 # (13.4%) . RAYMERE
160 fl (12.0%) . =i E 125 il (9.4%) . {EFL 108 4

(8.1%) . THI101 f5l (7.6%) . MEM: 92 5] (6.9%) . FHEIWESD
FU81H (6.1%) . AST (GOT) HEhn 69 il (5.2%) . ALT (GPT)

whnes #l (5.1%) ThHotm, KFEE)

1) EXGEMER

(1) IDEE GEERB) v DAESOEERLEENH HbD
IERBHDLDOT, BIEETDIITV., BENRBOONTHE
WIS 2RIET 5L HEUIRLEZITI Z &,

(2) BIERX. HFFAE. FFHEEEES  BUEF% EERE) ™ 2
bobhbdZ bbb, £, AST (GOT) 0 (13.7%) .
ALT (GPT) #8/m (12.6%) . U ALY FH (2.1%) Sk
IIFEREEEND bbb, TARIZELIZENHLDOT, &
WIICIFREMRE 21T 2 R EBIE 2 312 T, BRE NGRS
LA IR E, KRE RS EFIET 5L, @k
WEZATH Z &,

() AU DLIMMIE (8.4%) : &8, i JIME TNHEDOIERZ L DK
BV AMIERH HoNDZENH D, REIRIZE - 72673
WEINTWD, EFMMICIES U U LMEEO MIEERE R
BEDORPEZAT D 7o B EZ 01TV, BREPBO LY
BIZIED Y U LORFEOARAN ORI, @Y @& 52175 2
Lo

@) m/M#RED EERBEE) P /MO R Hbhd Z LR
HDT, BEETSIITY., BEPBOONLELEICITERE
EHIET 57, WYRAEEZITO 2L,

(5) HERFGRAEE GEEFRR) P MEBRRIENDH Sbh b Z b
NDHOT, KT, . CK (CPK) E&H- i/ & OR
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B GPEE A

Hfbo v A (*Ra)
(Radium (**Ra) chloride)

TEITu g ATV
(Abiraterone Acetate)

(2) ZothoElfER

HIAT e ERICERL, 20X RERP S bbALT
a3z L, W EEZ1TO 2 &,
2) ZotoEIER

LU0 X 5 REWER D & 6 DN AT, LB TR 2H 5% S BET
I % 72 L) RIE TS L B BRI
- — — % ) SRR
5%LA Lk 1~5% Al 1% A5 o B R4
e IS £, THIR, R - FE |mlR iUz BT X7 —CMIE. B
S BRI, (57 A 3 > i
iHifLs Wb, T, (R, I LI BHH BAY U hME, B SR
- T T B 2
o i TEIR YN ) B A
i PP il iR R, 2]
A AST (GOT) S, "R BILE, IR, FWT 2o [JUTE, AR,
v GTP L5 v LI LTS, SR
W BHEE B R 75 B e JafgEse T Lo ¥ — M i B
S 3\%
Zoft % R, (KD, | RERERRIEET, = T AT E ED
N AT e el HER . . W WERR B,
AMHEIEIL, BUK BRSO R e T :
B B AR
B - URE iR
£ R LA Z
25 BUH P W TE %5 . 1 A Jo AT
R, AR
Zof BYNGEINGR
LKL IESS . i o SR 1
b, E L D A E HH

L7z,

1) BHEEIENEE TARRR SRR O LGRS £ 5, EPE TR TR i
THLT, ENHIRE D 5 WIS THE SHRITERNIC W TSR &

4. SEHE~DERE
— BRI E I E CITAEBEMEENMET LTS O T, BEOIRIEL B
L7 EEICRETH L.

5. EE~DKRE
— RIS E I AEBERENMET L TWAZ ENEZ N2 b, &
HORREEZBR LN BERE5T D &,
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RERMAE—ER ()

B GPEE A

Hfbo v A (*Ra)
(Radium (**Ra) chloride)

TEITu g ATV
(Abiraterone Acetate)

5, IhNREADEE

R AREIR, #ralR, 2R, SR NS 3 5 2 e rEiImeNT
LTV, [ 220, ]

6. BEERS

BEIRRER IZRWN T, AF A BEERG LIEFITHE S Tunzen,

EAE T HEBERRBRICBWNT, AFHEBIRGORGEHETH D

276kBq/kg TIZHEHIRFEMEITFRD Do 7.

AFN R A 2 iR m AN L2, B ER G OSAT iR d e E ks

ENET D AN H D72, BEOREZ B L, SER

WIS U C— i 72 s HERIE 21T 5 Z &

1. ERLEDIE

(1) FHHE 51 o TRERICHIRNEE G325 2 L.

(2) FFRSUIMAI ERA LT &

(3) NATWE—RIRY OFERHETHZ L.

(4) #EHANC BRI X DREREZITV, HEFRICE GO 1 2358
O HNDHEE, RelCHEENBOONI25E6%, BRENRD
LNDHEAITITFEA LT &

(5) #ERIBIC, BRI A C2ABHRBEKR T I vy 2152

L.

(6) BEEBIIUTOXTHETS.
Kh& KE (kg) X HE (55kBq/ke)
(mL) WEEEY X 1, 100kBg/mL

X o THRIAICE 2 BULSERA ) OEER

8. ZTOMDIE

(1) BBgEERIC LY, “RBEELERFRE DY 27 NS
L ATREMEDS B 5.

(2) AANZE, BERIEZOMOBREHREECBT D5, BEd 5

6. BERE

WERGICI Y ARD Y U AMGE R O IUSHE D BEIEE, ED, R
HAEDIEIRDFEIT L Z B H D,

AFN DR RB 2 RANL 2, WEREGOSEIE, KAIZIREEL
MBS U T R LE 21T 5 2 &,

1. BRLEDIE

HEHI 3R B

PTP > — OBV L CIRAT A L2 ETHZ &,

[PTP ¥ — FOFEERIZ LV | WSLATRIERE~RIA L, i
L E B L CHERIRREOEE 2 GIHEZ 8T 5 2 L 3@E
EhTnsg, ]

8. ZTOHDFE

Avm /T 7 NOPFHERZ, PSA @ ESAERD HIVIREFI B HAE S
nNTnws, A /77 bt 7oy Ra X o/ R EREA L PSA
EHASEHEERS D,
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£1.7-1 FEERDR—ERXR &EE)
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£1.7-2 FERHS—EE
— R4 PR BNV E X)L TR RN TUWAE IR
(Cabazitaxel Acetonate) (Enzalutamide)
k584 Y= 7 XSO R ERE 60mg A7 AH PV T L 40ng
24 B 7 4 BRAEHE T AT 7 ARt
KA H B 20147 H 4 H 201443 H 24 H
1R 4] B —
PSR4 A
FH X5y b2 R A%E = S JBIRE, AL5 SRS
*‘%%ﬁ H:;C\ H () (,]]‘
HiC CHs O |
HC™ 707 "NHH 9 E
P ) l 0 llgL\ )LT/J\ S /Jk/‘/
N | llU’ M CH; %/ \)J\ \///
HaC - FN
0
KIE - a8 | EHA e A

1 RXATIV 1.6l FUZH AT HE XL T AN 64. 14mg
(IR HFENLELT60ng) GH

1T EARICZ P E I Niomg 5 HT 5,

Zhee - hE | BINZHRE FEEHUME R ST R
(HEEXR IR ICBEET H2EALDEE) (Bhie - HRICEET HFERALDIE)
(D) ARANIHAB SUIARIEBMT 2170 AT SUI IR | TERRRE ] OHONEEZRA L, REOAIER VL5 +5
SNEEENRLETDH L, B L7 ECHEISEE ORINEITY Z &,
(2) AH DAV Z9EVE AR TG O BN IRFE 2 31 5 A 20 Kk Ove ek
VIREST. L CTUN U,
(3) [B&RERRAE] OHOWNREZ BN L, KHOH ML OV et
o3 B U7 B OIS R ORINEITH T L,
M- HE |7V =y rroffHIcBN T, @HE., BRAILTH TR A | EE, RAZEZ= o PLZ I FE LT 160mg & 1 H 1 RRAFKET
Z%E/ L LT 26mg/m (KRR % 1 K20 T 3 BT | 5.

SRIFHES 2, 7ok, BEORBIZE VEERET S Z &,
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B GPEE A

Ve RA R A N2 I L7]

(Cabazitaxel Acetonate)

PRI R

(Enzalutamide)

(RERUVRAEICEEYT 2ERALOER)

(1) v F=vyuarof5 2L T,

L, BETLHZL,

(2) ARBNOF LWL, USHHAEMIR
W%%ﬁwauhﬂwmmkaéiozgi

& LTt

(ESER AR 0500 %

WCIRfE L T 10mg/mL D2

R CHRERY . BEHICABEEER XX 5% 7 UK

RAML., 1 REFET

THR#ET 22 [ 18 BRLEDZE

B OmEEOTH FHRGE 28R]
@)Kﬂ&%ﬁ’%%bhé’&ﬁ%éﬂ@ﬁm%%ﬁéﬁét

. AFIEED 30 4rEiE T
Tﬂ»&/ﬁ
(4) fhobrEMEEEA E O
P GAVAIAN

(5) ok - PRI - Pk LE

AANB G L0 RIER DRI L2
BT AN R TR D 2 L,

L hHle 22 I UF. BIBRYE

HuxQWF?%k%Dwﬁﬁ%ﬁTo_ko

BT 2 AN e OVEe MR L3 S

i3, UToRkKEES
ﬂi%% b O REIE

AR obNL5EEITRETILEZBES D &,

FHDBE - KE -

thib 5

EI1ER

(Grade 1% NCI-CTCAE 1T & %)

e iE

L2 B B & TR % Grade3 LA

LoFhEREAE (1 EMU L)
(12, BEGEXHEE] OH(1)BMH)

I ERER Y 1, 500/mi & 8 X % F TR
WL, Zok, AE%E 20mg/nd TR
L CHEEFHT 5,

FEPNEAT TP BRI E S AT T BRI L G

JEAR A3 B ST S L, 4F FERES
1,500/mi % B % 2 FTHREL, D
%, FAE% 20mg/niloiifE L C&E5%
BT 2,

Grade3 LLED TR, XK « BIEEMAE|
DY) 2B L B TR D R

RS EE T LT D E THRIEL
Z 0%, A% 20ng/ndlZHE LT
L2 5,

(Ri% - REICEET 2EALDIE)

AR SUIARRI LSRG & OF L2256 O A 2P K OV Ml 3 e

NEL TR0,
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B GPEE A

Ve RA R A N2 I L7]

(Cabazitaxel Acetonate)

P E IR
(Enzalutamide)

Grade3 A LK MHE= 2 —m/RXF— Bhedi45,

Grade2 DKRIEM:= 2 —r /NF— &% 20mg/mIZET 5,

g
If

SFREREAE. RRMEFPEREDE. BENFOEELEEINFNSH
Sbhh, TORBEEBREEZICLYRTICESfNRESATY
%o AHFT, RAKICTOIRICTEDIERBRICENT, AALEFE
BEICTRLGHH - BERZFOEMDL & T, AHDIRENEY) &
TSN BDEFICODVWTOHRRESTH &, £z, TROBEICEK
BELGWE, BIREEOEREZEEICTS &,

- ERGERIITOH S EE

- BREZEHLTVDESE

- RBREAL. BEEOREDONLESE

- RS AT 088
BERORBICEILL., BEXEZORKICAEERVEKREZ TS
SHBAL, AEZHTHhES5THC L,

bk
el

(ROEBFEIZITTRSLEWLNI L)

1. HEEZREHAG OS2 BE [EERYYESEEZ0R L, Hanns
RLZENH D, ]

2. BYYEEADFL CWAEBE URYYUENHEEL, BAamLisZ
Enb D, ]

3. BEEA L., BYYEDSEDLN 5 HEE [BYYENEE L, Ham
LRAHZENDD, ]

4. TFHEEREELZ AT 58F [(AFOMHPREN ERT 58200
b, THEEREEZATHHRE AR ZRE LGS, HFHER
WUVE, BUMIESS (Z X 2381 Fl %2 & e EE e BIERH O RBCR
TEROBENBD 5TV 5,  [BEEREIE] OESR]

5. AFIUIRY YV u_— |k 80 & A RAN % L EE 72 W HUE O R
OS5 BE [KFNIRY) Y L_X— k80 2 &5HT 5, ]

(ROEBEFIZIFZRELEWLNI &)
ARHN DRI Nk Ui BUE OBEERE D & 5 B
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#1.7- 2 EERMS—ER )
— W4 BR HNTHEXEL T AN TP E IR
(Cabazitaxel Acetonate) (Enzalutamide)
FEHEOREE |1. BEERE (ROEBFICIFHEZICHRET S L)

(1) BHIHIOH 5 EE [EHIEISHEEL, EERRES %
HBIHBENNDH D, ]

BEMMEBE L ZOBFREOH 2 EE ERAZEEIYS
BEWRH B, ]

BEOCHHEE [(BEAEEISIBETNLH D, ]
BEEOH L EE [ZRMEIML L Ty, ]

T v a— VR R B [ RBOBRMIBRRII= % ) — v %
GHETAED, T a—LOFHRERR~DEERRL 5
ONEBZENNHLHDOT, KAlZEKEGET 525 E5ICIEMZIC XL
DY E S TS Z &, ]

6) e [ /5. BEEADKRE] OESMH]

2. EELGEXRNEE
(1) EELREHIHEHAEEEICSGLDNDDT, FildRIZEE
5L (BRC, RERBO/NSWEAEE LGRS T, i
FERIE | B A ER D E 2 0D B B 1 0D 6 BLUBE E 8
FEhoTlmEDHRENRDH D)
AHFNOEEE T 7= > TlE G-CSF 8K 0@ 72 %2 . RO
WA RTA LV EESZIIBRTH T L, RIS EWE L BRI
PIED U A 7 IKF (65 LA . Performance Status RNE. 3§
ENE G PR BRI E O BEFEIRE A 46 PH SRR FR 25 o 5RO VRITTR
BIE, BEOERIRMEE) 26T 28FITBW T, GCSF
WA OTREEE (—kTBL) #85ET5Z L,
BeHZ PN R RE (WERES) 21757k L, BED
WEEA + B L, RENRO oL ICIE, BlE, K
WX IR 2R 5%, wmUlelEs1TH> 28 [ (AER
VHEICEET 2FERALOEE) 0HESM] |

(2)

(3)
(4)
()

1)

2)

1. EEHE (ROBHFIZIIEEICHRETLHIL)

(1) TADAZEDOREEREILIZNOOMEROH 5 EE K

BMREZEZTBENLEH D, ]

FEAERMEAE Z LT WEAE (MRS, IS o &6 0F XX
IO OO & 2 B3, KEREOBRMAIKRT & 53K

Rz OBRES) [KEBEZFRTIBENAND D,
( THEEH] omEEzR) ]

(2)

2. BEELGELRNEE

(1) ARANIANZWHIERTH Y . B ATKH T 5 EYHEEICHOWNT
oy ik BB A OEMO G & T, AKANS X HIGENE
G LHEI S NS BEICOWVTOREHATSH L,

(2) BRIEENDLLDONDZENHDHDT, KEIKEETOHEEIC
VX B B O TERRSE fE R A O B A BET A BRI RE S
HT L,

3) FHICEYYMEDOFBUC IR L, AP EREd . CRP EF 5
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x1.7-2 RERMG—ER ES)

B GPEE A

Ve RA R A N2 I L7]

(Cabazitaxel Acetonate)

PRI R
(Enzalutamide)

BAEDFMAMHERTH 2 &, BIEXITHEE L5512, |’
HICH AR OB GEOBY) L@ 1T H 2 &, B ER
BIENFEB L7568 1%, #ebiAR o HIic >N T, &
HOHA RTA LV EEBEBETDHI L,

(2) AFFEIZLD ., EHORBLAE., MERT. K&
ErEUDEERBBENIEN D b ENHDHDT, KA
BHRNCITAREEIT) 28 [ (AERUVBAZEICEET 5
RAEDFE) omzR]  FRICAAIOPELD 2 FHO#ES
FIXBEFTOREAZFERCBET 22 &, WS A AF B
BRI OIS UNICR Z A5 Z L nd 5D T, AEIE% 5B IE
% 1 BERFHEENC S A X v ()E, AREA. DEXLE)
DE=ZV T EATHIIRE, BEOREZHDICBIET D
L, EERBEBICN D S bN=HAE. EHICAKIRE %
IR LB R E 21T 5 2 &, ARG X0 EE R EK
IR L-BREIIEERS LT &,

Q) BMER (U A, Ty b, 4X) IZBWTHEEFENPRD
LILTWBDT, AEARERFEROBFICRGTILEND
DA T o B2 BETH 2 L,

3. tHEEHA

ARFNIEIZ CYP3A TRE# SN D, 7n vitro RERT. AAHIL P-HEE
HOREETHDHZ L, £7-. 0ATPIBl ZFHET L Z LAVREN TN
%, [ [EMEE] omESH]

3. tHE{EA

AFENTIE L U TEMHEESE cYP2cs TRET SN S, F7-. AHIZ
CYP3A4. CYP2C9. CYP2C19. CYP2B6*, UDP-Z' /L7 1 » fplnffLsE
(UGT) *RK TN P BEEM (P-gp) Mot L CHEEEMEZ R L. P-gp
ROORLEmmMEER A (BCRP) K, AMEAI T AU N T U AR—HF—1
(0CT1) *FOVEHT =42 h T v AR —%—3 (0AT3) H|2%f LT
PBHEERZ R LT (X in vitro T —%) o RFNIOWEEIHEHIX
EWle (4.7~8.4 H) | H#EKR THOLRBBEREL R NT R
R—F —OFEEH D WIIAEN T 2 [ REER H D,
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B GPEE A

Ve RA R A N2 I L7]

(Cabazitaxel Acetonate)

TP HE IR
(Enzalutamide)

HRAZEE (BRICEE

THILE)

HHREE (BFRISEET ST L)

Vorrevr
TN
Trx=hY %%

AR ORI T D%
N LD T, BFA I kE
I REBEOTRFREE~DIEHE
EEETLENEEL
v, [ [EBEE] o5z
1]

BEMICL D AHOREH
NeEsND EEZALR
Do

HH 4 55 BRPE R - fEE I HIF - fERRIE T A4 BERRAER - HEE vk HeFE - fbRE T

CYP3A % 3 < BT 2 365 | AHI O MR ER U, | 24 S AR CYP3A BR| | [R5 1F 0 Bl & R IE 2 R T 5B 2NN B 5, | ARAIK O 5 O FHAT

rhady = EREWERSERLS &6 bnsE | BEMICL 0. ARIOMRH] | 18T S w2557 WL RO 1 O Bl

F. EOFFEANREK ZABHL0T, BHILEAEESNDS LB bR T ) FTVY T SE5,

) F. REOEIEIEA~DLEE | Do SRHURS i 3

A RTaFy—n BEERTHIENEEL % =Y NIk

77V ARNATY N, BRI A LA EX/Ret o

AvTrEn T DRBIT TR L. Za—%/nv

AT AT A OW R A EET 5 L L ESANE S

i bz, BHFORER HEE %

?%Ttk N Bedasz k., [ [EDH CYP2CS8 BH.ZEF FAT 4TIl e RREHELE|Z S 0BT CYP2CS

RV Y= ) oms] AT 4T a Y| x| KEIORE G| 2 BT B . PRI

- 7 S S - S \ = NV (ENARAR) | (LA FUR) oG F @O AUCInf| L 0 AKI ORI LE S

CYP3A Z 3R < &+ 238K | AFIOMFPREME T L, |2 HIHEAIOFE CYP3A # A A L ] bl s e

L7z, AAIOIERANERT BEN
NdHDHDOT, FI)7 CYP2C8 FHE A
EOPFRITEET . VBROIREEA~D
EHAEETHZ L, RDE2ET,
JR 7% CYP2C8 THEHR & PR 2545
BlE, ARloEEEZEETLEED
2, BREOREAEEICBETLZ
L,

DRREMEN B B,

CYP2CS8 #% &7
DR AV
&

V7o ERAIEDFR L L
x| RHNORECAR & IEHER B Y
(VP A FAR) OB F D AUCinf
TR B 5RE L ) 0,63 fFITIET
L7,
AENIOER BB T BTN’ H 5
DT, HEICEETHZ L,

I OFEAL CYP2CS
EHET L0, JEAIC
X0 AFH o> 1 5 o A
K32 AhetERH 5,

CYP3A4 DRVE & 73
2% JEH
AT A
%=

AHFDOEFIRETIF Y T L2FKh
L&, XY T A0 ACInf K&
O Cmax [XHMES b _ZhEh
0. 14 K TN0. 23 (ZITIE T L7=,
AHIOPFRIZE Y, Zh b DA D
TERZRTBSELBENLRH D,

ARHFID CYP3A4 i (EH
2k, 2o oK
ifn. o B A AR R & W5 AT
MR D 5,
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x1.7-2 RERMG—ER ES)

B GPEE A

Ve RA R A N2 I L7]

(Cabazitaxel Acetonate)

PRI R

(Enzalutamide)

4. EIEH
EW%IW%K%%T$%zmyﬁéﬁﬁént44m¢\ﬂﬁﬂ
(100%) ICREIWEHNRBO vz, ERRIWEH (4 Grade) 1E4fFH
Wﬁ@ﬁ@ﬁﬂum%)\%ﬁﬁﬂ$%ﬂ9r24m(M5%>\
97 24 B (54.5%) . HE.L 21 Bl (47.7%) . T 20
(45.5%) . BAJEGR 16 B (36.4%) . &L 13 61 (29.5%) . Bk
TR 126 (27.3%) HTH-oT2, TD I B Graded LI EDE72H
VERIZ., GFHERIBUVDRE 44 1 (100%) | FEEMELAT R ERF/DRE 24 1
(54.5%) . &l 11 i (25.0%) EThoTz,
(ﬂ%%m*ﬁﬁunﬂinﬁ%ﬁ TE)ZIK%'TQL‘}HUDﬁiﬁnT-ﬁﬁXT% 371 {ﬂ
¢\M3W(MA%)V”¢mﬂm@6ﬂto£& IEH (&
Grade) 1%, T/ 135 5l (36.4%) . 357 110 B (29.6%) . HEl
106 % (28.6%) . AFHHERMBVIE 81 # (21.8%) . W& 57
(15.4%) . MEJJAE 57 B (15.4%) . BAEKEGR 46 #i (12.4%)
W EE 38 #1 (10.2%) 5Thol-, ZDHH Grade3 LA LD E
BIVE AT BRI E 79 5] (21.3%) . FEENELT TP ERIBAE 28 14

CYP2C9 DB L 72| KK O EFIRIETT LT 7 U v &2 F|ARK O CYP2C9 #FiE/EH
2 SRH B L&, CYP2A9 ORETHBICLY, ZhbDIEAD
IOLT77 Yy |S-UNT 7Y AUCInE KON Cnax| . P E AL T S50
ENXUNT 7 U M B & LR (REER D D,

NI 0.44 (5T 0.93 FFICIKT L

77
AEOPFRAIZE Y, b DIEA D
ER AW ST 2R8ENNH D,

CYP2C19 O B & | ARFIDEFIRFETHA A 7T V' — L% | KK CYP2C19 #HE/EH
74 % HRA WELEEX, FATTYV—ADICLY., Z0HDHEKD
F A7 Z =)V |AUCInT KON Cmax (34 AT TV — /L[ EREZEKTEIE5 A
S BB B & lb RN 0.30 fF|REENH B,
KOV0. 38 fFITIK T L7,
AFOPHAIZL Y. b DA D
ERZRT SERB8ThRH 5,

4. EIEH

< [E N IR R >

EEBEPIERIS AT 2 xR & LZEWNSE 1/ DHERRICB W
T, AR EE SN 47 B 31 B (66.0%) (IZEITERANZED Hiv
Tmo ERBIERIZESME (14.9%) . E# (14.9%) . 5
(12.8%) . BABEEE (12.8%) . KWEBD (10.6%) KOVLEX

QT #ER (10.6%) ZETh -7z,

(KGRI - 2014453 )
<SR AR >
Nt & X2/ VinRE 269 2 B8RRI s R E 2 x5 L L

7.:.[

AN AR FAER CAA 2 % 5- X472 800 #ilth 554 1 (69.3%) |
TEARTBEDO N, ERBIERITEY (21.5%) . EL

(20.1%) . 12TH (15.0%) . BEWIE (12.6%) K OVEEIIAE
(10.0%) ZEThHoT=, (GKEREE - 20144E 3 H)
< [EI B e ] il A B >

{ESRRIEIE D 72 O EBRPUIERSE BE 2% & U ERS I
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x1.7-2 RERMG—ER ES)

B GPEE A

Ve RA R A N2 I L7]

(Cabazitaxel Acetonate)

PRI R
(Enzalutamide)

(7.5%) . T# 19 f (5.1%) . HIMMERBE 14 61 (3.8%) .

o7 1461 (3.8%) HThot-, KFREE)

TMEXRGBEMER) KO TQ)ZDHMOENER ORBUSEEIXEN

51 FHER PR BB K OV A 88 A R PR BRI B T D RIER (&

Grade) DOEFHICTHSL, B, ZNHENARER THIZED

TELT, WATHRE TOLROLINLTWAEAITHEERRAL L

776

(1) EXLEMERA

1) BBEHNEl- 4 P EREDAE (30 1%) . 38BN AT TR ER 8D iE
(12.5%) . Al (10.6%) . HMEE (7.0%) . U
ANERIBDE  (0.2%) | If/MRIEAE  (5.5%) S OB BEANH
N Db, TOREE, FHPERBUOYERBUDEE (0.7%) . Bufl
JEMET 2 v 7 (0.7%) HEERTHIHLMESNLTND, K
B 5P EMMICIMERE 217V, BENBO L N-8HE
Wik, R, RSO S 2 RIET %, U E E1T D
Zé, [(AZRUHBA=RICHETSIERALDEFE) 0ES
e

2) BERE (1.0%) BREZEOHEEREEENL bNDSZ &
DD DT, KEEEGFHILTEMICBEEREZITV., BE
DB LN AT HE G 2P b9 55, HWYIR A EE1T O
NP

3) HitEHM (1.0%) . EHILtEZEFH BEELRH) . A1 LDX
(0.2%) . BEELBEX (0.5%Y) - Wiba i, Mbs %
L. AV R, BERBRENROLDONDZ ERHDHDT,
BEE 0 TV, BRESRBD O ZEAICEKRE 2 IET
55 HYIRMEEITH Z L,

4) BELTH 5.1%7Y) —~BHELRTRAROODLNDIZERHD
DT, BIEE AT, ERERE ., BKEORE IR
DT EEICIE, W, REX IR G A2 IR 5%, wY) e

MAHFRER CAF 2G-S 7= 871 il (AARAN 28 filZ&Te) 1 566

Bl (65.0%) WCEIERNRD bNT-, F72EIEMIZNEY

(25.3%) . 1EFTYH (13.4%) EOEL (13.3%) HThoT,
(RhBE « ZhRAC B4 508 F_E D EEETHE 2014 4E 10 H)

LT ORIEAOMERE T, EWE 1/ DR, oS IAHRR KO

[ B 3 R 4 AR RABR (2 B W TAKI N B 5 S B ofEstic ko &

TE L,

(1) EXLEMEA

1) fESEME (0.2%) : &FE CTANABERRESOREREN
HbobNDZERHDHOT, BEEHDITITV, BENPRED
LN AICITEEE PRI L, HWURNEEITY Z &,

2) mM/PMREED EERE) /MR SbnsdZ End
DT, BEEZ 5TV, BEDIED NG EITITERS
LT A7 L, @WEIRAEEITH Z &,
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#1.7- 2 EERMS—ER )
— XA PR IR EXEL TE A TP H IR
(Cabazitaxel Acetonate) (Enzalutamide)
b

LiE#1TH 2 &, [ (AZERUVAEZICEET SERLDE

B) DHEBR]

5) REEGE (16.1%) - WuUMSE, MRS ORGYENH Hbid =
ERHDHOT, BEETDIATV, BREPRDONTHAEI
IR, KIS AT 2% WMURLEEZITS Z
L,

6) AEIR (1.0%) - FRERPDLLDLONDZENRHHDT, KKl
BRI+ THELERREOFE S, B2 02T,
HENBO LN HEIITH G 2R IET 5%, @Y R0E %
11952 &,

D DA E BEETFH) - LAERLLDLNDZENH DD T,
B 5 T0IATV, BENRDONEEAS KRG EZ IR
55 WYIREEITH Z &,

8) T7FI7243F%F—>3avy (BELH) - TF74T7F%T—
vavInbLbhAIENHDHDOT, BEETDITITV,
RENRBOONHACITEE 2L 5%, @Y 0E%
1752 &,

9) KRHEMZEE (13.3%) - KMMREENDLDLNLD Z &N
HBHDT, BEEZ+HSITITV., BEPRD LN ZEEITIT
B, RE R AETIET 2%, BURLESITO 2L,
[ (BERUVAEICHEIT HIFEALOEE) 0mHSHK]

10) A2 (EEARH) . FFHeEES GEESRH) IFAr2a, I
HEREFEENH 5N D Z LD DD T, AFIE G T ITATHGE
A DOEMSE, BlEE2 02TV, BERBD LB EIC
G AT 2%, WU RLEEITY 2L,

11) FEtnERNGEEREEE (DIC) GEESRH) - FHEMMmEN
BEEIEMERE (DIC) RNHHbNDZENHDHD T, BlEE 40
(AT, /RS, M FDP M, Mg~ « 7V 7 R EES
D MEREICRE DR SN EA TG 2 PR+ 5%,
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B GPEE A

Ve RA R A N2 I L7]

(Cabazitaxel Acetonate)

PRI R
(Enzalutamide)

WY ZREEITH Z &

12) 2REX (EETR) - SHEENRG LN ERnHDHD
T, B2 51TV, BERRDLNEEE TG LT
9 2% WORMEEZITH Z L,

13) EESEIEARAE{R2EE (Stevens—Johnson FE{ZEE) (SEEARHE)
o R R IRSEEEE  (Stevens—Johnson JEMEHRE) 23& & i
HTERHDHOT, BEETSITITV, BEPROLNTE
BIETE G E RIS 55, WU EEITY Z L,

14) DA VRF—T GEEFH) . ZE 3.9%) . KERFE (48
EXRER) XA =T, BE, KERIFERSHObD Z
ERBHDHDT, BIEE+H3ITATV, BEDRBD NG
3G E T IET 5%, WURAEEZITY &,

15) IDERIEE GEERBE) . BHARMAERE (1.2%) LA
., FIRMARERIEND S DONDZENHDHD T, BEL+
ATV, BERBD SN =HAIC 3R G2 R IE+ 5%
72 VE %2175 Z &,

16) MIEMMAEE MMM EE (MgRE BEERE) | Sk
W gRESE R (BHEAR) %) BNeELbhbZ R HDH0
T, BIZE2 5TV, BRENED NS AICREREE T
T 2%, WURLEEZITH Z L,

V) HEPREBR TR0 BALE Graded DL ORIER 7~ 5 BEE 2 B L7,

(2) EX#TEMER (EE)

KX X2 h S BB T, JURIR AT > ARG o WAE 5

B (SIADH) . EEL OANREDORER, Mm% & . Radiation

Recall BIRNHE I N TWDH, BEEZH5ITITV, BENED D
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1.8.1.1.1 e - MR ()
[ 2hiE - DR | BB b 5 EBRBUERT S

e - DRICEET A EALOEE

L (1) PSR O & % RISTRFE 20 2 A WE R OV PRI L T, -
() TERIRARAD) OEONEEZRIL, AHIOHDER 2tk 4 43 CHfg L7 LT, ﬁm$
| FORIREITH L.

1.8.1.1.2 REARHL
1.8.1.1.2.1 3hee - IR () ORERMN

SEEM B 2 A A EEHPUM RIS IR (CRPC: Castration—Resistant Prostate Cancer)
BEE N BICABNOFNE R VLML RE LI BEAk, —EEHR., 77 2 RAHR, Skt
[ERR C & 5 [E /4 AR ER IR R (BAUBR BC1-06) O HRIEITIZI W T, k7 YU A (%Ra) IE
B (LLF. KA BT, 77 BREE L B L THREFAICH BEICESAETEHMN (0S : Overall
Survival) OEENRBOH LN, /-, 2 HHOMTICE W TE, KO ERE LT
(2.5.4.1. 1.1 Zf) . EHIT, X=X T A Rk (§ ALP 220U/L Ami e OF 220U0/L LA, B X
RARF—NOFHOFRE, Fe& X2/ W IREBEOFME, ECOG-PS (F/'L— R 1 LFED 2 LA
) ) Bl 0S OESERBEH 21T 1245 R, WIS ERICE T, SEREM TORE
E—H LW, ZoZEnn, AFNZLD 0S DIEENRITOT O SEEICE T H R
TE5EEZBZ20ND (2.5.4.1.7.1 28) , IFBREEE T CREIL-AEFLLVEEREES
LOFBEIEIL, Kﬂﬁ@ﬁﬂ77ﬁfﬁi@%ﬁ< AFNOBFM R VL e T a7 7 A Vi

B THDZ EIRENT (2.5.5.3.2. 1 ) |

PLEDOFRER KLY JEAARANCEBOCTAFNZEG2_REX T 4 h s VRIRGT U REFTHI L
PR E T,

ENICRBI % E LT, 7. BARNOFIEEEZHE TS CRPC BEERSE LIZENE 1M
BIRERER GUBR 16354) 2B\ T, L4k, RN, FREE K OSSR Eh ke %ﬁdbtoit\
AARNOFERZ AT DiEGNM CRPC B 234 & L7z [EWNE AR RS G 16430) |
WTC, ARENOF R O 2% Bt Lz,

ABR 15354 L [EAMVE 1 fHFRER (FRBR BC1-05 K OVRER BC1-08) Ot A HWT, HAANELIEH
ARNEFOIYERE, KNSR R ORI &2 i L7z & 2 A, 3ipdhhe &k QYRS A X [FRE T
HY ., WIREIZOWTHBERZETRD LN -o7z (2.5.3.2 B8)

B 16430 (ZHOWT 20 R AL 20 > AT R ET DT —ZITHED T b?irf*%“%\ +*

FEIHEE THHE 12 BIZHBIT B ALP O_X—ZF A b= (E¥+SD) 1X. —19.3

+30.1%TH Y, FHail &w%hfwtﬁﬁ(%%mﬁiﬁ®iﬁﬁ#0%TEé)%%tbk
TG, iR 16430 L EER BC1-06 & O THa ALP OFEFIC—BEMEN RSN EHB L=, *+
DO FRH~—H— (BRI ALP, PINP, CTX-I., ICTP) IZBW T EAEKRBRHEONT-
ABRFER & OB TREREVITEO LN oT2, 2O ENnD, BARANIBWTHARFIRE LI
BEBEHOIEEER T OAMGECE2EE LN D, BN IREF R PR (PSA : Prostate—
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Specific Antigen) (Z2OW T, #BR BC1-06 & [RIEEDMHA N ZE O Hiviz, Fiz, BEHEHD 6 »
AAAELRR N6 5 HEESD SSE DIEA Ry MR T, 3BR BC1-06 OO EH Ul & b
BLTHRIFTHoT, SHIT, EIHA QL DUWEN D HIv, AFIOEIREF & O QOL th
R DR R E N (2.5.4.2 2) , U EoZ s, BRANZEBWNTH, FEAHARANLIH
FROBFIENFFCE D LB 25,

AR 15354 L OER 16430 I W TR DL 2o R, W ONCESRBROFR LY . FE
FLHORBT v 7 7 A VTENSA TEBBDARETHY . BARANEFIZS W CHi- 2L et Lo
IGRAIIERD bR o Tz, FTo. ARIOLEET 07 7 A4 %, AARANER L FERARAER DN
FTRICBWTHRIFTH-oT- (2.7.4.2.1.6 M) ,

INHDOZENL, HARAMIBWTHIEAARNE RO BHR_EXT 4 F« URTINRT R
DI TE 5 LI LT,

DI E. 3Bk BC1-06. #BR 15354 N OVEER 16430 OAE LY. [9hHe - %) () 2 LT
“BERE D & D EBIPIERIN IS 2R LT,

1.8.1.1.2.2 ke - HRICEET HEALDIE () OFRERML

B BC1-06 & UNGAER 16430 OXGEEEZEBE L., “NiEHEE O & 2 Al IEIC I 10 2 A 200
M OEBVEITHEST LT, ” it L7,

F 7. AHN O MK OV 2 TRl U= 388k BC1-06 K& UGABR 16430 TOXIGHEE 2 it L
= TERIRRGRE ) OHEAZZSR L, SONEBRT T v AWl BE 2 UGB TE 5

F o, THRHGRR) DHEONEZIF L, AFROFIMER LMz +3 B8R L2 BT, i
JISEBEORIREZITH) L. 7 ZR#fiT 22L& L,

1.8.1.2 A% - RERUVZDRERRL
1.8.1.2.1 Hi&-HE ()

Wik - & | @%, NI, 118l 65kBa/ke % 4 BRI THRK 6 [0 £ T, BIRICEIRNIZS
T5.

% - REICEEY 2EALOER

(1) AARHEISOINFRIES & OFH L 22058 OB DMK O e PRI L TUH72u. !
2) BWEAMH b o256, EREESIISCTUTOERELZE L T, AHIOFELZIEH X |
ks 2 L. [ TEEAREARNER) , [TEXREWEN] OEZH]
AFN O GIEH - hiko %L

fill{EH AL
7' L— R 3 LLEDOGFRERBA, &, /i | 7 b— R 2 UTFIZEHE S 2 £ TG 2 B8
e L, [EEzfEd%, 5285, AnEk

o 6 EREILINIZZ L— R 2 BLFIZEIE L
MONGEICE, BE5ETIETS.

7 L— R 3LLEDO TR, Bl WErL, {HF 7 L— R 2 LT ICIEES % % TG 2 15
L, g ZzHEadik, &G Z2HRT5.
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T L— R4 DFDMDOFES THEBZ CRRT 256103, 52T
. 5.
1 7'L— K% CTCAE (Common Terminology Criteria for Adverse Events) v3.0IZHEL 5.

1.8.1.2.2 HRERKL
1.8.1.2.2.1 A% -RAE () ORTERNL

E4h 3 T AR R B (BABR ATI-BC-1) (2B W T, BISIRE L QBB EICBIT 2K E
276kBq/kg F TOH[EIH G0 BoEME, &N 55kBa/kg & 3 M T &1 5 [EIKE#E G-I N
138kBa/kg # 6 MW Z &1Z 2 MIKEERS Ltk X (WIN bRk G & 276kBq/kg) DIENED e
WaNnTz, £, &EHE (51kBa/kg) (BT DHFHERE O T (15~20 Hi%, [EIEIX 1~2
W) 1THESNT, l%%nﬁ%%ﬁ%(ﬁ%mnm)&o%®%®m%1i&5ﬁhkbf
AR ATI-BC-1 TERAH L7 3 CidZe < 4 R ZBIR L=, £k, 3R BC1-02 (23T, i
SERE BT IC 55kBa/kg & 4 M Z LT 4 RIRKER G Lz & & O MR Va2 RE LT,
ZORER, 0S DIER KRR 2 ZEMET a7 7 A VPRI NTZZ & A2% T, HIERAR GUR
BC1-06) Tidf&Gal4 Ao L, 55kBa/kg & 4 B Z L2 6 A& E5TH52LL Liz (2.7.3.4.2
ZH)

1.8.1.1.2.1 o&Ebh, Bk BC1-06 OHFRIMATIZIWNT, AKFIFETIE T 78RR L ik L T
HEHEAICHEE R 0S DIEENRD I, 2 [BIH OB W THREEORENE LN, 2.
AHNOBEMER NEE2ETRIFTH -T2,

2 SOEE T FHRER (BC1-03 &Y BC1-04) 128\ T, BH ALP KT PSA IO\ T D HEK
m@%ﬁﬂbtﬁ%:&mm&gui@%ifﬂﬁf@F%#%%h DO LB 55kBg/kg
OREITIFEEINT (2.7.3.4.2. 1.3 &8) .

EINCiX, #Br 16354 (adm— k1 ROYER=aA— 1) KOGER 16430 (2380 T, 75k BC1-06
ER—DOHE - HEZHW, BiEBE2 AT 5 HARAD CRPC BFIZBIT D2ARKIOA M, et
TRl U7z, 7ok, iR 16354 O3k — bk 2 2BV TIX, 110kBq/kg D HE# 5 0%, 55kBq/kg
AR SRS RIFE TR G TEAZ L L Lz, F7=. iBr 165354 CTIIERMENREIZ DWW T
REtbIT o 72,

1.8.1.1.2.1 @&y, R 15354 KOESE [ FHERBROMER LY, AARANEIEARAOIEY)
BAE, KN L OPEIHIFRRE CTH Y . WIREICOW T HBHE R EITRWEB X bND, £
7o, #BR 16430 O MR HICBI U CHANCEE Lo AT Lo 2 & WO O

DA 72T L 0 ABIOFIERLRFEND Z D, BARAANZBWTHIEHAN & R
DOEIMENIRTE D L EZ D, EHIC, RBR 15354 K OGAER 16430 L 0 15 b=tk R
N, AEHRGORE T 07 7 A VZENA TEBORERETH Y . BARNERICBIT 285772
L EOBERITRO LT, AARANIBWTHAAOZE2MET 07 7 A MIZRF TH o7z,

PLED 30 3Bk BC1-06 Ok F1> 5 AHK| 55Bq/kg & 4 W Z & I12 6 [m#E L-BEDIER A
NZBITDEMHF2R_RRT 4y b s URTZ NG UAPRRINTZZ & WONTHAER 16354 M OGRER
16340 OFERNS AARNEFITBWTHLIEFARANEREORRT ¢ v b« URTNT 2R
TEAHZEnn, ko THE - &) () Z2RELEL,

B, 2014 £ LY KENAEMESHUIZEFT (NIST : National Institute of Standards and
Technology) (K277 A 223 OFEURED FE UASERIA S, 2008 4EICHENT S 7z —IREEHE T
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O EE & TR 10. 5%V MEIZ 72 5 Z L A & 7= (2.3.P. 6, 2.5 M), NIST —&k
BEHREDOFAEDOEEIZRIGT D720, AFIDOEBEGTHDETIE, FREOHEOLEFHFELIT
HZ L b Uin, AKERHEICE L CIE, NIST —RAEEHEDEE DL F 2 Kk L= AL - HEED
AFNDFSREIRE DFoR & W2, ZO—IRIEEEDOETHIG CHRANIFAETHY, HH5INDHT
VL 223 DREICEENIRNT END . RFIOFIER L RE~DREIT R, IR GE (%)
DFEERILUZIBNTIE, 2015 4 2 A F TIZEM S NTERRRBRICHW G 8EOERRE, 2015
TS S NISTEEEIC K SSEECRiili T2 2 & Le (2.5 3H) o

1.8.1.2.2.2 Fi%- REICEET AERALDIE () ORERML

Bk BC1-06 M O%BR 16430 THWV=OFH S/ GFREHEE. W ONCERR#RER T AW 72 & GAER K& O
IRFEEA R E 2 T - AEICEET AHH EOEE] 2 TOX IR E LT,

R - AECEET AEALOEE

(1) AARHO SR & OFR L22W S5 A O R OV s L TU7R L, |
(@) BERA S bR EAE, BRI U T FOEERZE LT, ARORS &I Y |
PRt AT b [ TEEAMANES) , [EAREER OEBR] |
| ARAIOLEIEN - ko B %

AITEH ALE
7 L— R 3 LU LD RERBEA, Eiln, MR | 7 b— R 2 UTFIZEHE S 5 £ TG 2 EH
% L, EiEz#EGs%, &RE52HRT 5. b

Hs 6 HEILINIZZ L —F 2 LLFICEE L
BRWEEITIE, BEEPIETS.

7 L— R 3LLEOTHR, ELL, R, R 7 L— R 2LIFIZEIE % & TG & SE ]

L, HiEZmEds, K52/ T 5.

T L— R4 DZDMDFEL THEHEX TR 25681E, K52kt
5.

1 'L — RIZ CTCAE (Common Terminology Criteria for Adverse Events) v3.0|Z#EU 5.

1.8.1.3 FEALDIE () RUZDHRERML

1.8.1.3.1 z25

BE (%) A EARAL
AANT, BRI T0xE TE D ERMRICE | RANIHUES DR 2 A T 2 B EER L TH
WT, DAAETFHRIE R OBEBERIC 370 | U, FRICEEPBLETH D720, A THER
W AR OEMO G & T, AFIOREDE | 1T 2 GUEMEEL A M OB PR G OB
B LA SN DIERNZONWTOHREEGT D | LEEBEICRELL,
&L E, BRI D, BEITTDH
TR AHN DA NE R OfE kRt 2+ L, [F
BER ORI HZL.
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HEREG (R) B EAR AL

(D BREIH O L 5 8E [ERIHHERT 5
BN DD. THEREARNER) , TEX
REER ) DS H]

AFNOFEIZ LY Mgzt OFEHPWE ST
WD T2, B BEIHI O & 2 B T E REEH A
M HOLNLBLNL D S,

(2) RIEPERGRE (7 m— 9, REERER
) OBE [(AHOTRPRRKIIETTH S
72, FEREAEESELIBEANHD. ]

AFN D E7 PRI TR T TH Y | SRR
I 80 RIEMGRBOERZHEI Y820
BD, £, 78— 9K, EEERBROR
FILHRARBR IR S TRy . ALY
LARVEIIRRGT STy,

1.8.1.3.3 BEELGEXRNIE

HEREANTET (B)

A EARAL

(1) BEMEIRS PN ZERHDLIOT, K
I 5-BRAART M O G- F 3 E IR I i i 2 %
TV, BEOREZ HDICBIRT L. By
WD LN EITIE, AFIOFGIEH %

IO ZREZ TS Z &, [ THTE - &
(CBES S EoER] ,  TERREIER]
DS

AR OFEIZ LY gzt ORI WA ST
BY., BHHIHI PN ZENH DT,
KA P G-BRAGHT K OG- I3 E RIS i i 2
EATOMEN D D, BEDBRD NG EI,
THE « EICEES DM LR OAHA
D GIEH T A 1L DI L Z [ 2 LED B
DI ORRE LT,

(2) FHEIB D H % BA T REEE O T RENE:
D> % BFNTIE, AFEEGANEY) L E 21T
ST L.

AFNTBACH N TCHE L T D EALICERE T DM
BRH D0, ZhbORE TIIEHIEEOE
PEOMBIE SN D, AKIFE G- BHAGRT LA B G-/
IZZA D DBFITITE ) R ALE 21T O LR H
HZEMWLRE L,

(3) AFNIHES LRI DT, AFFGH M
O 5% 6 0 H BT Y) 208 EE 21T 5 K 5 /i
THIE. FEi, AFERRERFROBE RS
THHEITIE, RIS 2B e BET 52
L.

T COATERBR T3 L TV AW s, R
FREHC X 0 K T ARSI ER I B e ] 4]
BN 5720 ARG R OEE% 6 » A
MHIREEDS M ETH D, £o, EAMEICET D
ARFN DR Wt L= ak B 520 L C e
WS, ARENTAEZ MRS 8 % KA I ER 72 Y
ATWRHDHZEEB/ETERY, ZTDD, £
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x1.8.1-1 ERFEOHEFER (L5 16430) RUESFMAEER (L8 BC1-06) OAXFIHZA

Page

FL=ET 649 BlICHE LT A4 FILLERE S T-EIER

8 of

W%;E;g?ﬁ%ﬁ %%_m*ﬁ%ﬁﬁﬁ A3k (N=649)
A" - (¥600)

FEEL | B FEH | FEHME | B | RIBE

B%k (%) %L (%) %L (%)
VN 5 10.2 125 20. 8 130 20. 0
i 1fn. 15 30.6 110 18.3 125 19.3
T 5 10.2 100 16.7 105 16. 2
(el 1 2.0 95 15.8 96 14.8
W55 73 12.2 73 11.2
S 1 2.0 55 9.2 56 8.6
MR E - i/ NS ] 42 7.0 42 6.5
BAREGR 40 6.7 40 6.2
R 2 4.1 26 4.3 28 4.3
SF BRI RE - (i BRI ) 1 2.0 23 3.8 24 3.7
FERIBDE (A BRI ) 17 2.8 17 2.6
FE B 1 2.0 15 2.5 16 2.5
R ERD 14 2.3 14 2.2
HEIJIE 13 2.2 13 2.0
U EREGEA [V o R 12 24. 5 12 1.8
LM BRI AE - (YL ER D] 1 2.0 10 1.7 11 1.7
TRTE S 10 1.7 10 1.5
ESyaipr] 9 1.5 9 1.4
FEED E 9 1.5 9 1.4
0% PR 9 1.5 9 1.4
RAEPETIE 8 1.3 8 1.2
E AR 8 1.3 8 1.2
N 7 1.2 7 1.1
JiioKk 7 1.2 7 1.1
GH 7 1.2 7 1.1
i NREGRD (/N 6 12.2 6 0.9
L HERCIRREIR T 6 1.0 6 0.9
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e 5 0.8 5 0.8
& ek 5 0.8 5 0.8
IR B IRk G 5 0.8 5 0.8
AR 5 0.8 5 0.8
FfEREED (A Bk ) 4 8.2 4 0.6
o 4 0.7 4 0.6
TANRGRUT I R T A

7 =7 —EHI (AST (GOT) K 1 2.0 3 0.5 4 0.6
i _ _ _

e I R
Ik 4 0.7 4 0.6
U L SERIAE [V 7 BRI 1 0.2 1 0.2
G P EREGRD Ui BRI ) 1 2.0 1 0.2
TSR (S AL 1 0.2 1 0.2
SRR (RSO 1 0.2 1 0.2
TESERALSOS (RSSO 1 0.2 1 0.2
TESTEALIERR  (AESEBALES] 1 0.2 1 0.2

: BIYER 41X MedDRA/J 17.1 OIEARFETHEIH L7z, [

*
RITEHIA ZRi#l L7,
1.8.1.3.5 SWmE~ADEE

] NOFRRIZHBHALETCHEHL TS

HiE~0%s (£

A EARAL

— R E A CITAERENME T L TWVWD O
T, BEOREABE L AN LEEICEREG TS

k.

L7,

—RIC A TIAEBBEREENME T L TR, &
BlZlHTeo TUIEENLETH D Z L0 bR

=
AxX AE

k. EAVEIF R RBRICBW T, 65 MLl
Lo (EilnE) & 65 AR OMA TITE
AP OGN ICHE L T &S 2 < . ElhE I
BOTHERREIIVNE L WEEZ LN TN,
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776

1.8.1.3.7 BEES

HERE (R)

A EARAL

FRIRRIRIC I W T, AFI 2 &R S LIAEFT
WE S TW AR, EAVE T AR W
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TR HERIE AT O 2 L.

R B COMEM & ea L7,
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L7,

1t £

DRI 2 FEHL

1.8.1.3.8 @EALDIEE

i EoEE (R AR ERL
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5452 L. L7

(2) AR UIMAI ERE LW &
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AENT P EAR A DT ORRE LT,
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EA L2z L.

(5) BEHAIRIZ, FIRT A 2 ARk T
TyvadThHhIl.

BEHI L OREGROEESEHZCH LT,

6) HEEIIUTOXTHEETS.
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X% THEIONICET 2 ECFMA ] OESR
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FTOMOEE (%)

A EARAL

(1) Mgz kv, “RBBECEs T2
DY RTINS 2R REMENH 5.

TIT P RUIREEE AT E SN TERY, K
SHRREE I L 0 s oB B AR A i
TGV RTINS ATREMEN B B,

2B, iR 3 M OB 2 5T T AR RER
IZRWWT, ARFNTER T 2 B TS Sh
TR,

(2) AFNE, ERIEZ OB RS
Lk, BT L ERLOWE (B RS
Gite) HAMESTL, WIEICHEHTLZ L.

AFNIHRPE S5 AR D IERLHN F-D Tl
FIZHEHTAIVEND D20, AL THERIN
TV D SR ESR G O CEESE | L
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1.9 —RHIBFRICHROEXE
(1) JAN

V=7 4 AR THLHELT v L (PRa) (X, Ak, BURPEEREREEC SN T
—IRANEFRSND Z END, ERL AT (JAN) IZI3R#E S Tuheny,

—rA (PRE)  PESHD IR, LLTOLEY THD,

HA% : b7 7 2 (*Ra)
¥ 4 : Radium (**Ra) chloride

o=
HAR% : b7 7 2 (**Ra)
¥ 4 : Radium (**Ra) chloride
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3.2.5.1.1.1 |E®/RAL General information - Nomenclature / Radium 223 |S. L. L. 01#009507527_01 | | ] Bayer Healthcare fL | VAN |fLPVBAT % |aF M Er
chloride drug substance
3.2.8.1.2. 1 EHERL General Information — Structure / Radium-223 S. 1.2.01#009507529_01 [ [ ] Bayer Healthcare % | 5L [#hNHEE  |FHmE R
chloride drug substance
3.2.S5.1.3.1 EHERL General Information — General Properties / Radium— [S. 1.3.01#009508848_02 [ ] [ ] Bayer Healthcare fL | ¥4h [fENSREE  |FHMOIE R
223 chloride drug substance
3.2.8.2.1. 1 EHERL Manufacturer (s) / Radium—223 chloride drug S.2.1.01#009499949 01 [N [ ] Bayer Healthcare #f [ ¥4 [#hN#EEE  |FHmE R
substance
3.2.5.2.2.1 EHERL Manufacturing Process — Flow Diagram / Radium—223 |[S. 2.2.01#009499951 02 Bayer Healthcare fL | ¥4h [fENSREE  |FHMOIE R
(0003MFiZ  [chloride drug substance
HET)
3.2.8.2.2.2  |E®EARL Manufacturing Process — Description / Radium—223 [S.2.2.02#009501011_03 Bayer Healthcare # | 5L [#hN#EEE  |FHmE R
(0003H5lz  [chloride drug substance
KET)
3.2.5.2.2.3 IERL Manufacturing Process — Process Controls / Radium— [S. 2. 2. 03#009522408_01 Bayer Healthcare fL | ¥4h [fENSREE  |FHMOIE R
223 chloride drug substance
3.2.5.2.3.1 EHEARL Raw Materials / Radium—223 chloride drug substance [S.2.3.01#009556604_01 Bayer Healthcare % | ¥4k [#hN#EEE  |FHmE R
3.2.5.2.3.2 B L Raw Material — Specification / | N GGc__R S. 2.3.02#009557054_02 Bayer Healthcare fL | #E4h [fENEEE  [FHMEEE
(00038512 |solution (N NN
HET)
3.2.8.2.3.3  |[E®EARL %w Material - Specﬁcation / I solution |[S.2.3.02#009499953_01 Bayer Healthcare # | 5k [#hN#EEE  |FHmE R
6 in | M
3.2.8.2.3.4 AL Raw Materlial - Specification / | NI [S. 2. 3. 02#009502030_01 Bayer Healthcare #f [ sk |#hNHEES  |FHGE B
solution g M
3.2.8.2.3.5 |[E®EARL Raw Materﬁ - Specification / | N RN S. 2. 3. 02#009502461_01 Bayer Healthcare % | ¥4 [#hN#EEE  |FHmE R
solution M
3.2.5.2.3.6 B L Raw Material — Specification / | | RRREEEEEIE S. 2.3.02#009502458_01 Bayer Healthcare fL | #E4h [fEANEEE  [FHMEEE
solution [ M
3.2.8.2.3.7 |E®EARL Raw Materﬁ - Specification / | RN S. 2. 3. 02#009502465_01 Bayer Healthcare % | 5L [#hNHEE  |FHmE R
solution M
3.2.5.2.3.8 B L Raw Material — Specification / |  RRAEEEIE S. 2.3.02#009507523_01 Bayer Healthcare fL | #E4h [fENEEE  [FHMEEE
solution [l mmol/L in A B \ vith
(I
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3.2.8.2.3.9 EHEIRL Justification of the Starting Materials / _lS .3.03#009525263_01 (1 [ ] Bayer Healthcare #f [ sk |#hHEES  |FHGE B
Il solution (HEEEGE
3.2.8.2.4. 1 EHERL Discussion and Control of Critical Steps / Radium- [S.2.4.01#006411323_02 | [ ] Bayer Healthcare % | ¥4k [#hN#EEE  |FHmE R
223 chloride drug substance
3.2.5.2.6.1 T Manufacturing Process Development / Radium—223 S. 2.6.01#009509283_03 [ ] [ ] Bayer Healthcare fL | #E4h [fENEEE  [FHMEEE
chloride drug substance
3.2.8.3.1. 1 EHERL Structure Elucidation / Radium—223 chloride drug [S.3.1.01#006363393_01 | [ ] Bayer Healthcare #: | 5k [#hN#EEE  |FHmE R
substance
3.2.8.3.2.1 T Potential Impurities / Radium—-223 chloride drug S.3.2.01#011839739_01 [ ] [ ] Bayer Healthcare fL | #E4h [fENEEE  [FHMEEE
substance
3.2.8.4.1. 1 EHERL Specification / Radium-223 chloride drug substance [S.4.1.01#009507524_04 | RN [ ] Bayer Healthcare #: | ¥4 [#hN#EEE  |FHmE R
(0003 EIZ
&ED)
3.2.5.4.2.1 EHERL Test Procedure / Radium—223 chloride drug S. 4.2.01#009563654_03 [ ] [ ] Bayer Healthcare fL | ¥4h [fENSREE  |FHMOIE R
(0003HF(Z  |substance
WET)
3.2.5.4.3. 1 AT Validation of Test for Identity / Radium-223 S. 4. 3. 04#009563653_02 | NN [ ] Bayer Healthcare % [ 5k [#hN#EEE  |FHmE R
chloride drug substance (Radionuclidic Identity)
3.2.5.4.3.2 %ET Validation of Test for Assay and Impurities / S. 4. 3. 01#009556606_03 [ ] [ ] Bayer Healthcare fL | ¥4h [fENSREE  |FHMOIE R
(0003, 0004 [Radium—223 chloride drug substance (Radionuclidic
SN D) Impurity Thorium—227)
3.2.8.4.3.3 [T Validation of Test for Assay and Impurities / S. 4.3.01#009585708_04 | [ ] Bayer Healthcare % | 5k [#hN#EEE  |FHmE R
(0003, 0004 [Radium—223 chloride drug substance (Radionuclidic
BRI EET) Impurity Actinium 227)
3.2.5.4.3.4 EHERL Validation of Test Methods — Residual Solvents / S. 4. 3. 03#009525580_01 [ ] [ ] Bayer Healthcare fL | ¥4h [fENSREE  |FHMOIE R
Radium-223 chloride drug substance (Assay | EGzND
3.2.8.4.3.5 |[E®EARL Validation of Test Methods — Residual Solvents / |[S.4.3.03%#009522411_02 || AN [ ] Bayer Healthcare % | 5L [#hN#EEE  |FHmE R
(00035l |Radium—223 chloride drug substance (Assay
&ED) )
3.2.5.4.3.6  |E®AL Validation of Test Methods — Other Methods / S. 4.3.08#009522777_01 | DI [ ] Bayer Healthcare #f | sk |#hNHEES  |FHGE B
Radium-223 chloride drug substance (Assay | EGzND
3.2.8.4.3.7 |E®EARL Validation of Test for Assay and Impurities / S.4.3.01#009518543_01 | [ ] Bayer Healthcare % | 5k [#hN#EEE  |FHmE R
Radium—223 chloride drug substance (Assay Ra—223)
3.2.5.4. 4.1 %ET Batch Analyses — Development / Radium—223 chloride [S. 4. 4.02#009550672_03 [ ] [ ] Bayer Healthcare fL | ¥4h [fENSREE  |FHMOIE R

drug substance
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3.2.5.4.4.2 &ET Batch Analyses / Radium-223 chloride drug S. 4. 4. 01#009522785_03 [ ] [ ] Bayer Healthcare fL | #g4h [fENEEE  [FHMEEE
substance
3.2.S.4.5. 1 hET Justification of Specification / Radium—223 S.4.5.01#009557057_04 | DI [ ] Bayer Healthcare #f | ¥4k [#hN#EEE  |FHmE R
(0003, 0004 [chloride drug substance
I IZ2kET)
3.2.5.6.1 L Description of Primary Packaging Material / Radium—|S. 6. 02#006447123_02 [ ] [ ] Bayer Healthcare fL | #E4h [fENEEE  [FHMEEE
223 chloride drug substance
3.2.8.7.1. 1 LR L Stability Summary / Radium-223 chloride drug S.7.1.01#009524139_02 [ [ ] Bayer Healthcare #f | ¥4k [#hN#EEE  |FHmE R
substance
3.2.5.7.3.1 B2 L Stability Data / Radium—223 chloride drug S.7.3.01#009524146_02 [ ] [ ] Bayer Healthcare fL | #E4h [fENEEE  [FHMEEE
substance
3.2.8.7.3.2  |[E®EARL Stability Data - Clinical Trial Batches / Radium- [S.7.3.30%#009579893_02 | [ ] Bayer Healthcare #f | ¥4 [#hN#EEE  |FHmE R
223 chloride drug substance
3.2.P. 1. 1 IERL Description of the Drug Product / Radium—223 P. 1. 01#009509287_01 [ ] [ ] Bayer Healthcare fL | #E4h [fEANEEE  [FHMEEE
chloride solution 1100kBq/mL 6 mL for injection
3.2.P. 1.2 EHERL Composition of the Drug Product / Radium-223 P. 1. 02#009515528_02 [ ] Bayer Healthcare #f | ¥4 [#hN#EEE  |FHmE R
(0003H§lz  |chloride solution 1100 kBgq/mL 6 mL for injection
%ED)
3.2.P.2.1.1.1 [£®AL Pharmaceutical Development - Components / Radium— [P.2.1.01#009524462_01 [ ] [ ] Bayer Healthcare fL | ¥E4h [fENSREE  |FHMOIE R
223 chloride solution 1100 kBgq/mL 6 mL for
injection
3.2.P.2.2. 1.1 [E#EARL Pharmaceutical Development — Drug Produt / Radium— |P.2.2.01#009524464 02 | [ ] Bayer Healthcare % | 5L [#hNHEE  |FHmE R
223 chloride solution 1100 kBgq/mL 6 mL for
injection
3.2.P.2.3.1 &ET Pharmaceutical Development - Manufacturing Process |P. 2. 3. 01#009535223_03 [ ] [ ] Bayer Healthcare fL | #E4h [fENEEE  [FHMEEE
/ Radium-223 chloride solution 1100 kBq/mL 6 mL
for injection
3.2.P.2.4.1 EHERL Pharmaceutical Development - Container Closure P. 2. 4.01#009524846_01 | [ ] Bayer Healthcare #f [ ¥4 [#hN#EEE  |FHmE R
System / Radium—223 chloride solution 1100 kBq/mL
6 ml. for injection
3.2.P.2.4.2 IERL Material Conformity / Radium—223 chloride solution [P.2.4.03#009524848_ 01 [ ] [ ] Bayer Healthcare fL | ¥E4h [fENSREE  |FHMOIE R
1100 kBq/mL 6 mL for injection
3.2.P.2.4.3  |[E®EARL Compatibility of Drug Product with Packaging P. 2. 4. 058009524849_02 | N [ ] Bayer Healthcare # | 5L [#hN#EEE  |FHmE R
Materials / Radium—223 chloride solution 1100
kBg/mL 6 mL for injection
3.2.P.2.4.4 IHERL Migration Studies / Radium—223 chloride solution P. 2. 4. 07#009524854_01 [ ] [ ] Bayer Healthcare fL | ¥4h [fENSREE  |FHMOIE R

1100 kBq/mL 6 mL for injection
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3.2.P.2.5.1 EHERL Pharmaceutical Development - Microbiological . 01#009535836_03 [ ] [ ] Bayer Healthcare WA [(FENEREE [FEmE R
Attributes / Radium—223 chloride solution 1100
kBgq/mL 6 mL for injection )
3.2.P.3. 1. 1 Bl Manufacturing Sites / Radium-223 chloride solution . 1.01#009535833_03 (DD [ ] Healthcare £ o NS E [RHMEE R
1100 kBg/mL 6 mL for injection
3.2.P.3.2.1 EHERL Batch Formula / Radium—223 chloride solution 1100 . 01#009535835_03 [ ] Healthcare WA [(FENEREE [FEME R
(0003MF1Z  |kBg/mL 6 mL for injection
&)
3.2.P.3.3.1 EHERL Manufacturing Process / Radium—223 chloride . 01#009632265_03 [ ] Healthcare £ o NS E [RHMEE R
(0003H§lz  [solution 1100 kBg/mL 6 mL for injection
%ED)
3.2.P.3.3.2 IERL Process Controls / Radium—223 chloride solution . 02#009535837_01 [ ] [ ] Healthcare WA (FENEREE [FEMmE R
1100 kBq/mL 6 mL for injection
3.2.P.3.4. 1 ERRL Control of Critical Steps / Radium—223 chloride .01#009535838_01 [ N [ ] Healthcare £ o NS E [RHMEE R
solution 1100 kBg/mL 6 mL for injection
3.2.P.3.5.1 %ET Proess Validation and/or Evaluation / Radium-223 . 01#009535224_02 [ ] [ ] Healthcare WA (FENEREE [FEmE R
chloride solution 1100 kBq/mL 6 mL for injection
3.2.P.3.5.2 [E®EARL Proess Validation and/or Evaluation / Radium-223 .01#009535226_01 [ A [ ] Healthcare £ o NS E [RHMEE R
chloride solution 1100 kBq/mL 6 mL for injection
(Sterilization Validation) _
3.2.P.4.1.1 [£E®EAL Excipients — Specification / [ NN . 1.02#009515840_01 | ] Healthcare s |rENEREE [REmE R
solution [l mmol/L in | HNEERERNREEEEEEE BN \
3.2.P.4.5.1 EHERL TSE Assessment / Radium—223 chloride solution 1100 . 01#009525254_01 [ ] [ ] Healthcare f Wk (NS E [FHmE R
kBg/mL 6 mL for injection
3.2.P.5. 1.1 AL Shelf Life Specification / Radium-223 chloride . 1. 02#009665256_03 | DN [ ] Healthcare WS NS E |RHMEE R
(0003HFZ  |solution 1100 kBq/mL 6 mL for injection
SET)
3.2.P.5.2.1 Rl Test Procedure / Radium-223 chloride solution 1100 .2.01#009557052_03 | AN [ ] Healthcare £ o NS E [RHMEE R
(0003, 0004 [kBq/mL 6 mL for injection
R8T ‘ _
3.2.P.5.3.1 Ry Validation of Test for Identity / Radium—223 . 3. 04#009535840_02 | [ ] Healthcare WS A E |RHMEE R
chloride solution 1100 kBq/mL 6 mL for injection
(Radionuclidic Identity) )
3.2.P.5.3.2 ERRL Validation of Test Methods — Other Methods / . 3. 08#009518078_01 [ ] [ ] Healthcare £ Wi [fENERAEE (RS R
Radium-223 chloride solution 1100 kBq/mL 6 mL for
injection (Total Heavy Metals) _
3.2.P.5.3.3 |E®WAL Validation of Test Methods — Other Methods / .3.084#009518080_01 | INNEG_ [ ] Healthcare s |rENEREE [REmE R
Radium-223 chloride solution 1100 kBq/mL 6 mL for
injection (Heavy Metals — )
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3.2.P.5.3.4 IR L Validation of Test for Endotoxins / Radium—223 . 3. 07#009518077_01 [ ] [ ] Bayer Healthcare WA (RS E (R mE R
chloride solution 1100 kBq/mL 6 mL for injection
(Bacterial Endotoxins)
3.2.P.5.3.5 [E®EARL Validation of Test for Sterility / Radium-223 .3.05#009518075_01 IR [ ] Healthcare £ o NS E [RHMEE R
chloride solution 1100 kBq/mL 6 mL for injection
(Sterility)
3.2.P.5.3.6 IERL Validation of Test for Assay and Impurities / . 3.01#009524457_01 [ ] [ ] Healthcare s (ARG E [FEmE R
Radium-223 chloride solution 1100 kBq/mL 6 mL for
injection (Ra—223 Assay)
3.2.P.5.4.1 EHERL Batch Analyses — Development / Radium—223 chloride . 4.02#009536708_02 (NN [ ] Healthcare £ o NS E [RHMEE R
solution 1100 kBg/mL 6 mL for injection
3.2.P.5.4.2 B2 L Batch Analyses / Radium—223 chloride solution 1100 . 4. 01#009535842_01 [ ] [ ] Healthcare WA (N EREE [FEME R
kBg/mL 6 mL for injection
3.2.P.5.5. 1 EHERL Impurities in the Drug Product / Radium-223 .5.01#009518540_02 | [ ] Healthcare £ o NS E [RHMEE R
(0003H§lz  |chloride solution 1100 kBgq/mL 6 mL for injection
%ED)
3.2.P.5.5.2 [ZE®EAL Tmpurities — Residual Solvents / Radium—223 .5.02#009557051_01 | [ ] Healthcare s |rENEREE [REmE R
chloride solution 1100 kBq/mL 6 mL for injection
3.2.P.5.6.1 hET Justification of Specifiation / Radium—223 .6.01#009665260_05 | NN [ ] Healthcare £ o NS E [RHMEE R
(0003, 0004 [chloride solution 1100 kBgq/mL 6 mL for injection
Iz ekET)
3.2.P.6.1 IHERL Reference Standard / Radium—223 chloride solution . 01#009556608_02 [ ] [ ] Healthcare WA (N EREE [FEmE R
1100 kBq/mL 6 mL for injection
3.2.P.7.1 EHERL Packaging Materials / Radium—223 chloride solution . 01#009515844_01 [ ] [ ] Healthcare £ o NS E [RHMEE R
1100 kBg/mL 6 mL for injection
3.2.P.7.2 IERL Description of Packaging Material / Glass bottle P. 7. 024#006310112_01 [ ] [ ] Healthcare WA (N EREE [FEmE R
10 ml colorless glass type 1 for injection (JD
packaging
3.2.P.7.3 ERRL Description of Packaging Material / Stopper . 02#005998922_02 [ ] [ ] Healthcare £ o NS E [RHMEE R
bromobuthyl gray with foil-clad ETFE for injection
(M packaging
3.2.P.7.4 IERL Packaging — Speification and Test Procedure / . 03#006625192_01 [ ] [ ] Healthcare WA (N EREE [FEmE R
Glass bottle 10 ml colorless glass type 1 for
injection (JlD packaging
3.2.P.7.5 EHERL Packaging — Speification and Test Procedure / . 03#005015810_01 T Healthcare £ o NS E [RHMEE R
Stopper bromobuthyl gray with foil-clad ETFE for
injection (JIlD packaging
3.2.P.7.6 IERL Description of Secondary Packaging Material / . 208009549851_01 [ ] [ ] Healthcare WA [(FENEREE [FEME R

Radium-223 chloride solution 1100 kBq/mL 6 mL for
injection
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3.2.P.8. 1.1 IR L Stability Summary / Radium—223 chloride solution P.8.1.01#009516537_01 [ ] [ ] Bayer Healthcare fL | #g4h [fENEEE  [FHMEEE
1100 kBq/mL 6 mL for injection
3.2.P.8.1.2 LR L Shelf Life / Radium—223 chloride solution 1100 P. 8. 1. 02#009516538_01 [ ] [ ] Bayer Healthcare £t | b [fHEWNAEE  [FHEEE
kBg/mL 6 mL for injection
3.2.P.8.3.1 IHERL Stability Data / Radium—223 chloride solution 1100 |P.8.3.01£009516540_01 [ ] [ ] Bayer Healthcare fL | #E4h [fENEEE  [FHMEEE
kBg/mL 6 mL for injection
3.2.P.8.3.2 [E®EARL Stability Data — Stress Tests / Radium—223 P. 8.3.04#009516542_01 | [ ] Bayer Healthcare #f | ¥4k [#hN#EEE  |FHmE R
chloride solution 1100 kBq/mL 6 mL for injection
3.2.P.8.3.3 |&E®WAL Validation of Test Methods — Other Methods / P.5.3.08%#009611727_01 | [ ] Bayer Healthcare #f [ sk |#hNHEES  |FHGE B
Radium-223 chloride solution 1100 kBq/mL 6 mL for
injection (Assay | D
3.2.P.8.3.4 [E®EARL Test Procedure / Radium-223 chloride solution 1100 [P.5.2.01#009557052_01 || RN [ ] Bayer Healthcare # | ¥4 [#hN#EEE  |FHmE R
(00035l |kBg/mL 6 mL for injection
%ED)
3.2.A.2. 1 IR TSE Assessment / Radium-223 chloride solution 1100 |A. 2. 01#009525254 01 [ ] [ ] Bayer Healthcare £k | ¥E4h [fENSREE  |FHMOIE R
kBg/mL 6 mL for injection
3.2.R. 1 ERRL Shelf Life Specification / Radium—-223 chloride P. 5. 1. 022009665256_03 | RN [ ] Bayer Healthcare % | 5L [#hNHEE  |FHmE R
(0003H§lz  [solution 1100 kBg/mL 6 mL for injection
%ED)
3.2.R.2 Ry Test Procedure / Radium-223 chloride solution 1100 [P.5.2.01#009557052_03 | RSN [ ] Bayer Healthcare #f [ sk |#hHEES  |FHGE B
(0003, 0004 |kBq/mL 6 mL for injection
fiep |2 GET)
3.3.1 EERL Haynes WM et al., CRC Handbook of Chemistry and Haynes WM et al., CRC Haynes WM - - #E#k  [CRC Handbook |&& &)
Physics, 95th Edition Internet version, Taylor and |Handbook of Chemistry of Chemistry
Francis Group, 2015: page 4-84. and Physics, 95th and Physics,
Edition Internet 95th Edition
version, Taylor and Internet
Francis Group, 2015: version,
page 4-84. Taylor and
Francis
Group, 2015:
page 4-84.
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3.3.2 IR L ENSDF and the Nuclear Wallet Cards: National ENSDF and the Nuclear - - VYE#h  [ENSDF and SEE R
Nuclear Data Center, Brookhaven National Wallet Cards: National the Nuclear
Laboratoty Nuclear Data Center, Wallet
Brookhaven National Cards:
Laboratoty National
Nuclear Data
Center,
Brookhaven
National
Laboratoty
3.3.3 L Semelova M et al., Radiation Physics and Chemistry |Semelova M et al., Semelova M - YE4h  [Radiation SE B R
2008:77:884-888 Radiation Physics and Physics and
Chemistry 2008:77:884— Chemistry
888 2008:77:884-
888
3.3.4 B2 L Cessna JT et al., Appl Radiat Isot 2010:68:1523— |[Cessna JT et al., Appl |Cessna JT - 5h  [Appl Radiat |BEEEF
1528 Radiat Isot 2010:68:1523 Isot
1528 2010:68:1523
1528
3.3.5 L Zimmerman BE et al., J Res Natl Inst Stand Technol |Zimmerman BE et al., J |Zimmerman BE |- 5h  |J Res Natl |BEEE

2015:120:37-57

Res Natl Inst Stand
Technol 2015:120:37-57

Inst Stand
Technol
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4.2.1.1.1 |ZE#E722 L [Cellular dosimetry for radium—223 R-8692 I () 1ccta ASA TS AR E BREE]
L

4.2.1.1.2 W72 L [Cellular effects of alpha particle radiation [R-8687 I N () 1ccta ASA iz RS E S & Rk
from radium-223, Alpharadin: I. Survival and [ | ]
dose rate.

4.2.1.1.3 W72 L [Cellular effects of alpha particle radiation [R-8688 I N |\ (ccta ASA iz RS E AR
from radium-223, Alpharadin: II. Survival of [ | ]
multidrug resistant and non—-cycling cells.

4.2.1.1. 4 272 L [Cellular effects of alpha particle radiation |R-8689 lﬁlﬁ Algeta ASA s+ RS FEAM A
from radium—223, Alpharadin: III. DNA [ ] ]
damages, double strand breaks observed by
gammaH2A. X flowcytometry.

4.2.1.1.5 /2L |Cellular effects of alpha particle radiation |R—-8690 Algeta ASA s PR E A
from radium—223, Alpharadin: IV. Cell cycle
effects.

4.2.1.1.6  |£H 72 L [Cellular effects of alpha particle radiation |R-8691 Algeta ASA iz FERHREE FIAL A
from radium—223, Alpharadin: V. Age-response.

4.2.1.1.7 ZEH 72 L |The effects of 6 doses of Alpharadin on human [R-8693 %S NS E FEAIL & B}
osteoclast differentiation and activity in
vitro.

4.2.1.1.8 /2 L |The effects of 6 doses of Alpharadin on mouse |R-8694 s LA £ PR R
osteoblast differentiation and activity in
vitro.

4.2.1.1.9 ZEH 72 L [Dose finding study for Alpharadin in a breast [R-8695 i NS E FEAIL & B
cancer bone metastasis model.

4.2.1.1.10 |ZE#7/2 L [Method of action of Alpharadin in a breast R-8696 WMok TN EE ST R
cancer bone metastasis model.

4.2.1.1.11 [|E®7/ L [Survival study with Alpharadin in a breast R-8697 T HERNREE ST S B

cancer bone metastasis model.
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4.2.1.1.12 |Z#HE7Z L |Significant antitumor effect from bone— Henriksen G et al., Henriksen G - - Ak Cancer Res. S EZE R
seeking, «-particle—emitting **’Ra Cancer Res. 2002:62:3120-3125
demonstrated in an experimental skeletal 2002:62:3120-3125
metastases model.

4.2.1.3.1 ZEF /2 L |Safety pharmacology study of Alpharadin R-8659 s LA £ PR R
(radium-223) on central nervous system
function on rats

4.2.1.3.2 /2 L |Safety pharmacology study of Alpharadin R-8658 s LA £ PR R
(radium-223) on cardiovascular system
function in telemetered beagle dogs

4.2.1.3.3 ZEH /2 L |Safety pharmacology study of Alpharadin R-8657 s LA £ PR R
(radium-223) on respiratory function on rats

4.2.1. 4.1 ZE® 72 L [Combination treatment with Alpharadin in a R-8698 i NG E FEAIL & B
breast cancer bone metastasis model.

4.2.2.1.1 22 L |Retrospective validation of Wizard gamma R-8683 s LA £ PR R
counter

4.2.2.2.1 ZE® 72 L |Pharmacokinetics and biodistribution of R-8646 i NG E FEAIL & B
radium-223 (AlpharadinTM) in mice

4.2.2.2.2 |ZE® /2L [Pharmacokinetics and biodistribution of R-8648 s A AR
radium—223 (AlpharadinTM) in mice

4.2.2.2.3 ZE® 72 L |Pharmacokinetics and biodistribution of R-8649 %S NG E FEAIL & B
radium-223 (AlpharadinTM) in mice
Drug Substance Production Process II.

4.2.2.5.1 ZE® 72 L |Urinary and fecal clearance of radium—223 R-8647 %S AN EE FEAIL & B
(AlpharadinTM) in mice

4.2.2.5.2 |E®Z2L [Urinary and fecal clearance of radium-223 R-8650 s A AR

(AlpharadinTM) in mice
Drug Substance Production Process II.

Ml Algeta ASA




1.12 ZIEH-—E-FIHMIEFThLEH

Page 3 of 11

0000 |
RMTEHES| REEH 24 kL BEFR ZEE54
LNER
4.2.2.6.1 ZE¥ 72 L [Pharmacokinetics and biodistribution of R-8651 [ ]
radium-223 (AlpharadinTM) during treatment
with zoledronic acid (Zometa) in mice.
4.2.3.1.1 Z¥ 72 L [Alpharadin (Radium-223) : Single Dose R-8660
Toxicity Study in Mice
4.2.3.1.2 W7 L [Alpharadin (Radium-223) : Single Dose R-8661
Toxicity Study in Rats
4.2.3.1.3 &ET BIODISTRIBUTION AND ACUTE RADIOTOXICITY STUDY |R-8668
OF SINGLE DOSE INTRAVENOUS RADIUM-223 IN + R-8669
NORMAL DOGS + R-8668A
+ + R-8668B

BIODISTRIBUTION AND ACUTE RADIOTOXICITY STUDY
OF SINGLE DOSE INTRAVENOUS RADIUM-223 IN
NORMAL DOGS

This report amendment is related to: Targeted
review of eye globe histology slides for MS
RA 1

¥

BIODISTRIBUTION AND ACUTE RADIOTOXICITY STUDY
OF SINGLE DOSE INTRAVENOUS RADIUM-223 IN
NORMAL DOGS

(Amendment to the final report for study no
MS RAL )

4

BIODISTRIBUTION AND ACUTE RADIOACTIVITY STUDY
OF SINGLE DOSE INTRAVENOUS RADIUM-223 IN
NORMAL DOGS

(Second amendment to the final report for
study no MS RA1)

HERE
HAr8

RERE IS B 1B it
] o RN E FEAM A
Bl Algeta ASA

, 1S NS E FEAl A

Algeta ASA
, 1St R Rk

Algeta ASA
st PR SEGE
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4.2.3.2.1 |£#7 L |[Alpharadin (Radium-223): Single and Repeated [R-8662 [ ] [ ] s RN FEAm R
Dose Toxicity Study in Rats with an Extended [+ STATEMENT I
Recovery Period + R-8662A
+ L
STATEMENT
Alpharadin (Radium—223): Single and Repeated
Dose Toxicity Study in Rats with an Extended
Recovery Period
+
AMENDMENT NO 1 TO REPORT
Alpharadin (Radium—223): Single and Repeated
Dose Toxicity Study in Rats with an Extended
Recovery Period
4.2.3.2.2 |ZE# /2L [Alpharadin (radium-223): 12-Month Repeat Dose |R-8663 2 A PR
Toxicity study in Rats + STATEMENT
¥
STATEMENT
Alpharadin (Radium-223): 12-Month Repeat Dose
Toxicity Study in Rats
4.2.3.2.3  [&GT LONG TERM RADIOTOXICITY STUDY OF REPEAT DOSE |R-8670 22 RS ZEGR}
INTRAVENOUS RADIUM-223 IN NORMAL DOGS + R-8670A
+ + R-8670B
LONG TERM RADIOTOXICITY STUDY OF REPEAT DOSE
INTRAVENOUS RADIUM-223 IN NORMAL DOGS
(Amendment to the final report for study no
MS RA 2 )
4
LONG TERM RADIOTOXICITY STUDY OF REPEAT DOSE
INTRAVENOUS RADIUM-223 IN NORMAL DOGS
(Second amendment to the final report for
study no MS RA 2)
4.2.3.6.1 |£®E72L |Alpharadin: Local lrritation Study in Rabbits |R-8667 | [ ] iy HENEEE AL
I
4.2.3.7.7.1 |£&E72 L [Taxotere and Alpharadin: Maximum Tolerated R-8664 [ ] NN RS E SEE R
Dose (MID) Study in Rats I
4.2.3.7.7.2 |E#® /2 L |Taxotere® and Alpharadin™: A 3-Month Single |R-8665 I [ ] iy HENEEE AL
Dose Toxicity Study in Rats I e
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4.2.3.7.7.3 |Z#H 72 L |Taxotere® and Alpharadin: A 22-Weeks Repeat |R-8666 [ ] [ ] AL NS E IR
Dose Toxicity Study in Rats I
4.3.1 ZH 72 L [High-linear energy transfer irradiation Bruland 0S et al. , Bruland 0S et - - %S Clin Cancer Res -
targeted to skeletal metastases by the «a- Clin Cancer Res al 2006:12:6250s—
emitter 223Ra: adjuvant or alternative to 2006:12:6250s-6257s 6257s
conventional modalities?
4.3.2 Z®¥ 72 L [Radiobiologic principles in radionuclide Kassis Al et al. , J |Kassis Al et - - %S J Nucl Med -
therapy. Nucl Med 2005:46:4S— al 2005:46:4S-12S
12S
4.3.3 ZH 72 L [211At-and 1311-labeled bisphosphonates with |[Larsen RH et al. , J |[Larsen RH et - - %S J Nucl Med -
high in vivo stability and bone accumulation. |Nucl Med 1999:40:1197-|al 1999:40:1197-1203
1203
4.3.4 ZHE /2L |Radium—224 retention, distribution, and Lloyd RD et al., Lloyd RD et al - - 2N Radiat Res -
dosimetry in beagles. Radiat Res 1982:92:2801 1982:92:280-295
295
4.3.5 /2 L |Targeting of osseous sites with a—emitting Henriksen G et al., J |Henriksen G et - - NN J Nucl Med -
ZwRaicomparison with the b-emitter %°Sr in Nucl Med 2003:44:252— |al. 2003:44:252-259
mice. 259
4.3.6 ZH 72 L [The metabolism and toxicity of radium-223 in |Durbin PW et al., Durbin PW et - - Ak University of -
rats. University of al California UCRL
California UCRL 1958:8189
1958:8189
4.3.7 /2L |The elimination of radium from normal and Salant W et al., Am J [Salant W et - - pvaN Am J Physiol -
nephrectomized animals. Physiol 1907:20:366— |al. 1907:20:366-377
377
4.3.8 /2 L |The metabolism of radium in dairy cows. Sansom BF et al., Sansom BF et - - pvaN Biochem J -

Biochem J 1966:99:677—
681

al.

1966:99:677-681
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4.3.9 W72 L |The biliary excretion of radium. Hursh JB et al., Hursh JB et al - - i Health Phys -
Health Phys 1961:6:183 1961:6:183-188
188
4.3.10 W72 L |The elimination of soluble radium salts taken [Seil HA et al., NY Med|Seil HA et al - - i NY Med J -
intravenously and per os. J 1915:101:896-898 1915:101:896-898
4.3.11 Z5F 72 L |Plasma concentration and excretion of calcium{Harrison GE et al., Harrison GE et - - 2N Nature -
47, strontium—85, barium—133 and radium—223 Nature 1966:209:526— |al 1966:209:526-527
following successive intravenous doses to a 527
healthy man.
4.3.12 /2L |Studies of the metabolism of radium in man. Norris WP et al., Am J|Norris WP et - - pvaN Am J Roentgenol -
Roentgenol Radium Ther |al Radium Ther Nucl
Nucl Med 1955:73:785— Med 1955:73:785—
802 802
4.3.13 W72 L |Quantification of Ca(2+) binding to melanin |Bush WD and Simon JD, |Bush WD and - - %S Pigment Cell Res -
supports the hypothesis that melanosomes Pigment Cell Res Simon JD 2007:20:134-139
serve a functional role in regulating calcium |2007:20:134-139
homeostasis.
4.3.14 A7 L [Comparison of internal emitter radiobiology [Lloyd RD et al., Lloyd RD et - - %2 Health Phys -
in animals and humans. Health Phys al. 1997:72:100-110
1997:72:100-110
4.3.15 A7 L [Radium-induced eye melanomas in dogs. Taylor GN et al., Taylor GN et - - %2 Health Phys -
Health Phys al. 2000:79:196-198
2000:79:196-198
4.3.16 W7 L [High-LET radiations induce a large proportion [Ritter MA et al. Ritter MA et - - %2 Nature -

of non-rejoining DNA breaks

Nature 1977;266:653~
655

al.

1977;266:653-655
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4.3.17 272 L [Monographs on the Evaluation of Carcinogenic |WHO:IARC working group |[WHO:IARC - - %S Monographs on the -
Risks to Humans, Vol. 43: Man—made Mineral on the evaluation of |working group Evaluation of
Fibers and Radon. carcinogenic risks to |on the Carcinogenic Risks
humans, Monographs on |evaluation of to Humans, Vol. 43
the Evaluation of carcinogenic Lyon IARCPress,
Carcinogenic Risks to |risks to 1988:173
Humans, Vol. 43 Lyon |humans
TIARCPress, 1988:173
4.3.18 272 L [Monographs on the Evaluation of Carcinogenic |WHO:IARC working group [WHO:IARC - - %S Monographs on the -
Risks to Humans, Vol. 78, Ionizing Radiation, |on the evaluation of [working group Evaluation of
Part 2: Some Internally Deposited carcinogenic risks to |on the Carcinogenic Risks
Radionuclides. humans, Monographs on |evaluation of to Humans, Vol. 78
the Evaluation of carcinogenic Lyon IARCPress
Carcinogenic Risks to |risks to 2001:479
Humans, Vol. 78 Lyon |humans
TARCPress 2001:479
4.3.19 ZH72 L [A review of human carcinogens——part D: El Ghissassi F et al., |El Ghissassi F - - i Lancet Oncol -
radiation. Lancet Oncol et al. 2009:10:751-752
2009:10:751-752
4.3.20 ZH 7L [Radiotoxicity of gadolinium-148 and radium— [Howell RW et al. Howell RW et - - %2 Radiat Res -
223 in mouse testes: relative biological Radiat Res al. 1997:147:342-348
effectiveness of alpha-particle emitters in 1997:147:342-348
vivo.
4.3.21 ZZWH 72 L |Pregnancy and radiation exposure fact sheet [Brent R. Health Brent R - - %S Health Physics -

Physics Society
http://www. hps. org/hps
publications/articles/
pregnhancyandradiatione
xposureinfosheet. html,
accessed 5/26/2011
9:14:53 AM

Society
http://www. hps. org
/hpspublications/a
rticles/pregnancya
ndradiationexposur
einfosheet. html,
accessed 5/26/2011
9:14:53 AM
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4.3.22 W72 L |Histopathology of irradiation from external |Bloom MA. National Bloom MA - - Ak National Nuclear -
and internal sources Nuclear Energy Series, Energy Series,
Vol. 22 1, McGraw-Hill Vol. 22 I, McGraw—
Book Co., New York Hill Book Co., New
1948:162-242 York 1948:162-242
4.3.23 /2 L |The effects of irradiation on the skeleton. Vaughan JM, Oxford Vaughan JM - - pvas Oxford University -
University Press, Press, London
London 1973:1-37 1973:1-37
4.3.24 ZH7 L [Two-mutation models for bone cancer due to Bijwaard H et al., Bijwaard H et - - %2 Radiat Res -
radium, strontium and plutonium. Radiat Res al. 2004:162:171-184
2004:162:171-184
4.3.25 /2L |Development of osteosarcoma in rats after Solheim OP, Acta Solheim OP - - pvas Acta Radiol Ther -
irradiation. Radiol Ther Phys Biol Phys Biol
1977:16:433-446 1977:16:433-446
4.3.26 ZH7 L [Neoplastic Disease. Boorman GA and Everitt|Boorman GA and - - %2 The Laboratory Rat -
JI, The Laboratory Rat|Everitt JI Elsevier Academic
Elsevier Academic Press, London
Press, London 2006:4791 2006:479-511
511
4.3.27 ZE72 L [Studies on short-lived internal a-emitters in |Miller WA, Int J Miller WA - - I Int J Radiat Biol -

mice and rats Partl. 224Ra

Radiat Biol Relat Stud
Phys Chem Med
1971:20:27-38

Relat Stud Phys
Chem Med
1971:20:27-38
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4.3.28 ZH72 L [Two—step model for the risk of fatal and Heidenreich WF et al., |Heidenreich WF - - Ak Radiat Res -
incidental lung tumors in rats exposed to Radiat Res et al. 1999:151:209-217
radon. 1999:151:209-217
4.3.29 Z5H 72 L |Bone cancer risk in mice exposed to 224Ra: Heidenreich WF et al., |Heidenreich WF - - 2N Radiat Environ -
protraction effects from promotion. Radiat Environ Biophys|et al. Biophys 2005:44:61
2005:44:61-67 67
4.3.30 Z®¥ 72 L [Concerning the health effects of internally [Raabe 0G, Health Phys [Raabe 0G. - - i Health Phys -
deposited radionuclides. 2010:98:515-536 2010:98:515-536
4.3.31 7 L |[The biological effects of radium—224 injected [Muggenburg BA et al., [Muggenburg BA - - %2 Radiat Res -
into dogs. Radiat Res et al. 1996:146:171-186
1996:146:171-186
4.3.32 ZZ®H 72 L [Bone cancer from radium: canine dose response |Raabe 0G et al., Raabe 0G et - - i Science -
explains data for mice and humans. Science 1980:208:61-64 |al. 1980:208:61-64
4.3.33 ZH 72 L [Long—term risk of sarcoma following radiation [Taghian A et al., Int [Taghian A et - - i Int J Radiat Oncol -
treatment for breast cancer. J Radiat Oncol Biol al. Biol Phys
Phys 1991:21:361-367 1991:21:361-367
4.3.34 W7 L |Radiation-induced sarcomas after radiotherapy [Kirova YM et al., Kirova YM et - - %2 Cancer -
for breast carcinoma: a large—scale single— Cancer 2005:104:856— |al. 2005:104:856-863
institution review. 863
4.3.35 X2 L |Second malignancies in prostate carcinoma Brenner DJ et al., Brenner DJ et - - pvaN Cancer 2000:88:3981 -

patients after radiotherapy compared with
surgery.

Cancer 2000:88:398-406

al.

406
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4.3.36 ZH 72 L |Progression of 226Ra—induced ocular Momeni MH and Muggli |Momeni MH and - - Ak Ophthalmic Res -
alterations in beagles. FM, Ophthalmic Res Muggli FM 1977:9:112-122
1977:9:112-122
4.3.37 ZH7 L [Life-span effects of ionizing radiation in Thompson RC, PNL-6822, |Thompson RC - - %2 PNL-6822, US -
the beagle dog. US Department of Department of
Energy Battelle Press Energy Battelle
1989:1-323 Press 1989:1-323
4.3.38 ZH72 L [Comparative toxicity of strontium—90 and Raabe 0G et al., Raabe 0G et - - %S Federal -
radium-226 in beagle dogs. Federal Demonstration [al. Demonstration
Project Department of Project Department
Energy Grant No. DOE of Energy Grant
DE-FG03-89ER60914/92. DOE DE-FGO3-
University of 89ER60914/92
California, Davis University of
California, Davis
4.3.39 oL [Soft-tissue effects following 224Ra Spiess H and Gerspach [Spiess H and - - %S Health Phys -
injections into humans. A, Health Phys Gerspach A 1978:35:61-81
1978:35:61-81
4.3.40 ZH 72 L |[Toxicological profile for radium. ATSDR (Agency for ATSDR - - %S Toxicological -
Toxic Substances and profile for radium
Disease Registry, US December 1990
Public Health
Service),
Toxicological profile
for radium December
1990
4.3.41 ZH 72 L [An epidemiological assessment of lens Chmelevsky D et al., |Chmelevsky D - - i Radiat Res -

opacifications that impaired vision in
patients injected with radium—-224

Radiat Res
1988:115:238-257

et al.

1988:115:238-257
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4.3.42 ZH 72 L [Radiation retinopathy after external-beam Parsons JT et al., Int|Parsons JT et - - Ak Int J Radiat Oncol -
irradiation: analysis of time—dose factors. J Radiat Oncol Biol al. Biol Phys
Phys 1994:30:765-773 1994:30:765-773
4.3.43 Z®¥ 72 L |Preventing radiation retinopathy with Monroe AT et al., Int |Monroe AT et - - %S Int J Radiat Oncol -
hyperfractionation. J Radiat Oncol Biol al. Biol Phys
Phys 2005:61:856-864 2005:61:856-864
4.3.44 AW L [Calcium binding in pigmented and albino eyes. [Drdger UC, Proc Natl [Driger UC. - - %2 Proc Natl Acad Sci -
Acad Sci USA USA 1985:82:6716—
1985:82:6716-6720 6720
4.3.45 572 L |Possible cataractogenic effect of Griffith TP et al., Br|Griffith TP et - - 2N Br J Ophthalmol -
radionuclides deposited within the eye from J Ophthalmol al. 1985:69:219-227
the blood stream. 1985:69:219-227
4.3.46 EHR L [Selective disposition of radium in normal and [Taylor GN et al., Taylor GN et - - %2 Radiat Res -
neoplastic melanocytes. Radiat Res 1964:21:2851al. 1964:21:285-298
298
4.3.47 Z® 72 L [The dynamic range and domain-specific signals [Szikra T and Krizaj D, [Szikra T and - - Ak Neuroscience -

of intracellular calcium in photoreceptors

Neuroscience
2006:141:143-155

Krizaj D

2006:141:143-155
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5.3.3.2.1

ER 7% L

A Phase I open—label, multicenter dose-
escalating study of radium—223 in patients
with skeletal metastases: ATI-BC-1
(Study15522) Clinical Study Report revised to
include Amendment 1

ATI-BC-1/A58312

0’ Bryan-Tear G

2001. 08-2003. 06

Algeta ASAfL
(#iBayer
AS#E)

o+

(R

ZEEE

5.3.3.2.2

EERL

A Phase I, open—label, dosimetry,
biodistribution and pharmacokinetics study of
Alpharadin in patients with hormone refractory
prostate cancer and skeletal metastases: BCl-
05 (Study15302) Clinical Study Report revised
to include Amendment 1

BC1-05/A58309

0’ Bryan-Tear
CG

5.3.3.2.3

EWpL

Phase 1, Open—label, Single Ascending-dose
Study to Assess Safety, Pharmacokinetics,
Biodistribution and Radiation Dosimetry of
Intravenous Doses of Alpharadin Injection
(radium—223 chloride) in Patients With Hormone
Refractory Prostate Cancer and Skeletal
Metastases: BC1-08 (Study15303) Clinical Study
Report revised to include Amendment 1

BC1-08/A58798

2007.07-2008. 12

Algeta ASAfL
(#iBayer
AS#E)

sk

R

I
i

ZE G

|=lllll

2008. 08-2010. 09

Algeta ASAfL
(¥iBayer
AS#E)

5

s &

ZE Gk

5.3.3.2.4

e

Uncontrolled, open—label, non—randomized Phase
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5.3.5.1.6 [E®EZL BC1-02 Clinical Study Report -12 month Follow-|BC1-02/12 [ ] 2004. 02-2006. 05|Algeta ASAfL: S (AL S E B EE R
up months/A58302 |. (BBayer
A phase II randomised, placebo-controlled, ASEL)
multicentre study in prostate cancer patients
with painful bone metastases to evaluate the
efficacy of repeated radium 223 injections:
BC1-02 (Study15280) /BC1-02 Clinical Report
Revised to include Amendment 1
5.3.5.1.7 |Z&® /L [A phase II randomised, placebo—controlled, BC1-02/24 |_ 2004. 02-2007. 05(Algeta ASAtL S ESE e BEEE
multicentre study in prostate cancer patients |months/A58313 B (#iBayer
with painful bone metastases to evaluate the AStHE)
efficacy of repeated radium 223
injections: /BC1-02 Clinical Report — 24
month follow—up Revised to include Amendment 1
5.3.5.1.8 [Z£® 7L |A double-blind, dose-response phase II, BC1-03/12 |_ 2005. 05-2008. 11|Algeta ASAfL: S [RENE E B E G R
multicentre study of radium—223 (Alpharadin™) [months/A58307 (¥iBayer
for the palliation of painful bone metastases AStHE)
in hormone refractory prostate cancer
patients: BC1-03 12 month period, revised to
include amendment 1
5.3.5.1.9 |Z® /L [A double-blind, dose-response phase II, BC1-03/24 [ ] 2005. 05-2009. 10{Algeta ASAtL S ESE e BEEE
multicentre study of radium—223 (Alpharadin® [months/A58314 (#iBayer
for the palliation of painful bone metastases AStHE)
in hormone refractory prostate cancer
patients: BC1-03 Clinical Report - 24 month
follow—up
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5.3.5. 1. 10 |&E® 2 L A double-blind, randomised, multiple dose, BC1-06/Quality - - Algeta ASAfL WAL AR E A
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the treatment of patients with symptpmatic Report AStHE)
hormone refractory prostate cancer with
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Quality verification program Report
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5.3.5.1.12|&F 7/ L |BC1-06_additional efficacy analysis_ALP BC1-06_J-table - - - - RS E ARk
%change
5.3.5.1.13|ZF®& 72 L [BC1-06_0S, SSE additional table BC1-06_J-table - - - - [fEmEE AL & R
5.3.5.1. 14 |Z#722 L  |BC1-02_additional efficacy tables BC1-02_J—table - - - - |[fEmEE ErS v
5.3.5.1. 15 BN BC1-06_additional tables for concomitant BC1-06_J-table - - - - s E FEAmE B
medication Oct2010cut
5.3.5.1. 16 [#HEM  [BC1-06_additional tables for concomitant BC1-06_J-table - - - - |[fEwEE A R
medication Jul201llcut
5.3.5.2.1 |E®ERL A single—arm, open—label, multicenter, phase |PH-38005 Schwarzenberge [2013. 09-2014. 08|Bayer EWN |fENEEE P& BF
IT study of BAY 88-8223 in the treatment of r P HealthCare
Japanese patients with symptomatic castration— YA =%
resistant prostate cancer (CRPC) with bone
metastases: Study 16430 CSR
5.3.5.2.2 |ZW L An open—label Phase Ila, non-randomized study |BC1-09/R-8779 |_ 2009. 12-2012. 01|Algeta ASAft wh [N RS = BEE R
of Alpharadin® in breast cancer (¥iBayer
patients with bone dominant disease no longer AStE)
considered suitable for endocrine
therapy: BC1-09 CSR
5.3.5.2.3 |Z® /L |16430 additional efficacy analysis_ALP %change [16430_add 1 - - - - RS E A R
5.3.5.2.4 |A®7Z L |16430 additional safety analysis 16430_add 2 - - - - [ E R
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5.3.5.2.5 | AT/ L |16430_0S, SSE additional table 16430_add 3 - - - - RS E A R
5.3.5.2.6 |Z®7Z2L |[A single—arm, open—label, multicenter, phase |PH-38445 Schwarzenberge [2013. 09-2015. 02[Bayer EWN |fENEREE ST )
(0001HFZ [IT study of BAY 88-8223 in the treatment of r P HealthCare
HHEN)  |Japanese patients with symptomatic castration— /N LR
resistant prostate cancer (CRPC) with bone
metastases: Study 16430 CSR Addendum
5.3.5.2.7 [BrEm 16430_PH-38445_additional efficacy analysis 16430_add 4 - - - - NS A
5.3.5.2.8 |HHBA  |16430_PH-38445_additional safety analysis 16430_add 5 - - - - |[fEwEE A Rk
5.3.5.4.1 [Z£® 7L |A double-blind, randomised, multiple dose, A58799 (R |2008. 06-2010. 10|Algeta ASA%L s (AR S E A
Phase 111, multicenter study of Alpharadine in (¥iBayer
the treatment of patients with symptpmatic AStHE)
hormone refractory prostate cancer with
skeletal metastases: BC1-06 (Studyl15345)
5.3.5.4.2 |Z# /L [A double-blind, randomised, multiple dose, A58800 ( EE |2008. 06-2011. 07|Algeta ASA%L S ESE e PSR
Phase III, multicenter study of Alpharadine in (#iBayer
the treatment of patients with symptpmatic AS#t)
hormone refractory prostate cancer with
skeletal metastases: BC1-06 (Studyl15345)
5.3.5.4.3 [Z£® 7/ L |A double-blind, randomised, multiple dose, R-9259 [ |2008. 06 2012. 12[Algeta ASA%L S [RENEE E A
Phase 111, multicenter study of Alpharadine in (¥iBayer
the treatment of patients with symptpmatic AStHE)
hormone refractory prostate cancer with
skeletal metastases
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5.3.6.1 75§72 L [PERIODIC BENEFIT-RISK EVALUATION REPORT PBRER/PSUR #1 - 2013. 05 - Mot [N ZE LR
PERIODIC SAFETY UPDATE REPORT No.1 (15-May- 200010
2013 to IHEN-20W)
5.3.6.2 |Z® 72 L |PERIODIC BENEFIT-RISK EVALUATION REPORT PBRER/PSUR #2 - 20l N - woL |t E ZELER
PERIODIC SAFETY UPDATE REPORT No.2 (HI-EEN- 20l 1
20l to IHE-20l
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5.4.1 AW/ L [MIRD Pamphlet No. 22 (Abridged): Sgouros G et al., J |Sgouros G - - J Nucl Med HEE R
Radiobiology and Dosimetry of «—Particle Nucl Med 2010:51(2) :311-
Emitters for Targeted Radionuclide Therapy* 2010:51(2) :311-328 328
5.4.2 EHERL High-Linear Energy Transfer Irradiation Bruland 0S et al., Bruland 0S - - Clin Cancer Res|&=Z&H}
Targeted to Skeletal Metastases by the a- Clin Cancer Res 2006:12, S20:625
Emitter **Ra: Adjuvant or Alternative to 2006:12, 520:6250s~ 0s-6257s
Conventional Modalities? 6257s




1.12 HFEH—E—FEOMIIEFENIEN Page 7 of 11
R 35 AIERH SL AR .
AREEH | Trogo1 B4 L B P HREESM | HREEET |EE|  mEmm | FmAt
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solid tumours: recommendations of an Oncol 2008:19:420- 2008:19:420-432
international expert panel 432
5.4.4 ZEH 72 L |Denosumab and bone-metastasis—free survival in|Smith MR et al., Smith MR - Lancet HEE R}
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results of a phase 3, randomised, placebo- 46
controlled trial
5.4.5 S 72 L |Biochemical responses in cultured cells Davis J, Eur J Davis J - Eur J Cancer HEE R}
following exposure to >°SrCl,: potential Cancer 2001:37:2464~ 2001:37:2464~
relevance to the mechanism of action in pain 2469 2469
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5.4.6 AW/ L |Anti-androgens and androgen-depleting Chen Y et al., Chen Y - Lancet Oncol BEE R
therapies in prostate cancer: new agents for [Lancet Oncol 2009:10:981-991
an established target 2009:10:981-991
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5.4.8 JZEH 72 L |Abiraterone and Increased Survival in de Bono JS et al., N|de Bono JS - N Engl J Med S EZER
Metastatic Prostate Cancer Engl J Med 2011:364:1995-2
2011:364:1995-2005 005
5.4.9 EHERL Increased Survival with Enzalutamide in Scher HI et al., N [Scher HI - N Engl J Med S EZER

Prostate Cancer after Chemotherapy

Engl J Med
2012:367:1187-1197

2012:367:1187-1
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5.4.10 572 L |Prednisone plus cabazitaxel or mitoxantrone de Bono JS et al., de Bono JS - Lancet HEE R}
for metastatic castration-resistant prostate |[Lancet 2010:376:1147 2010:376:1147-
cancer progressing after docetaxel treatment: [1154 1154
a randomised open—label trial
5.4.11 EFERL (B OFEBEIC X DR OBIUET E R I L [REAE, AARRMER |EEA - A AFERERIE (258
% PEIEAERN HEEHERE  2008:1:3-9 HERE 20080 1:
3-9
5.4.12 EHERL Prostate cancer: ESMO Clinical Practice Horwich A, Ann Oncol |Horwich A - Ann Oncol S EZER
Guidelines for diagnosis, treatment and followq{2010:21,S5:v129-133 2010:21,S5:v129
up 133
5.4.13 BHEL Prostate Cancer Version 1.2015 NCCN Clinical NCCN - - G R}
Practice Guideline
in Oncology Prostate
Cancer Version
1. 2015
5.4.14 BHELL A Randomized, Placebo—Controlled Trial of Saad F et al., J Saad F - J Natl Cancer |BE&E
Zoledronic Acid in Patients With Hormone— Natl Cancer Inst Inst
Refractory Metastatic Prostate Carcinoma 2002:94(19) : 1458- 2002:94(19) : 145
1468 8-1468
5.4.15 BHELL Prostate Cancer Chow E, Textbook of |Chow E - Textbook of HEE R}
bone metastases, bone
John Wiley & Sons, metastases,
Ltd 2005:483-503 John Wiley &
Sons, Ltd
2005:483-503
5.4.16 EHEARL Systemic Radiopharmaceutical Therapy of Silberstein EB, Silberstein EB - Semin Radiat HEZER
Painful Osteoblastic Metastases Semin Radiat Oncol Oncol
2000:10(3) :240-249 2000:10(3) : 240~
249
5.4.17 EHERL Overview of Nuclides for Bone Pain Palliation |Atkins HL, Appl Atkins HL - Appl Radiat HEZER

Radiat Isot
1998:49 (4) :277-283
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1998:49 (4) : 277—
283




1.12 HFEH—E—FEOMIIEFENIEN Page 9 of 11
R 220y AIERH SR .
RIEH | “Tooo1 5400 B 52 | HBEESN | mmewsn (@em|  omses R
5.4.18 572 L |Dosage and Response in Radiopharmaceutical Silberstein EB, J Silberstein EB - J Nucl Med HEE R}
Therapy of Painful Osseous Metastases Nucl Med 1996:37 (2) :249-
1996:37(2) :249-252 252
5.4.19 AW/ L |Epidemiology of Castration—Resistant Prostate [Robinson D et al., Robinson D - Epidemiology of|&=&&E}
Cancer in Japan ((bIN&#E}. 2015) Epidemiology of Castration—
Castration—Resistant Resistant
Prostate Cancer in Prostate Cancer
Japan in Japan
(FhNEEE, 2015) )('H:ljﬂi%*ﬂr\ 2015
5.4.20 572 L |The treatment patterns of castration resistant [DiBonaventura M et |DiBonaventura - The treatment |ZE&E
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castration resistant resistant
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Japan in Japan
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)
5.4.21 ZEH 72 L |Denosumab versus zoledronic acid for treatment |Fizazi K et al., Fizazi K - Lancet HEE R}
of bone metastases in men with castration— Lancet 2011:377:813- 2011:377:813-
resistant prostate cancer: a randomised, 822 822
double-blind study
5.4.22 AW/ L  |Estimating Clinically Meaningful Changes for |[Cella D et al., Cella D - Value in Health|ZZ &k
the Functional Assessment of Cancer Value in Health 2009:12:124-129
Therapy—Prostate: Results from a Clinical 2009:12:124-129
Trial of Patients with Metastatic Hormone-
Refractory Prostate Cancer
5.4.23 EW7p L  |BWmBICHTT 2 ENRE~— D =X 2BED RO |EfE#E . Clin e - [Clin Calcium [BE&E
in Calcium 2013:23(3) :391-
2013:23(3) :391-400 400
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5.4.25 72 L |Clinical use of markers of bone turnover in Seibel MJ, Nat Clin |Seibel MJ - - Nat Clin Prac [|Z&Z&E
metastatic bone disease Prac Oncol Oncol
2005:2(10) :504-517 2005:2(10) :504~
517
5.4. 26 W72 L |Using Surrogate Biomarkers to Predict Clinical [Armstrong AJ et al., |Armstrong AJ |- - Oncologist BEE R
Benefit in Men with Castration—-Resistant Oncologist 2009:14:816-827
Prostate Cancer: An Update and Review of the [2009:14:816-827
Literature
5.4.27 EHERL Predictive Value of Bone Resorption and Coleman RE et al., J|Coleman RE - - J Clin Oncol S EZER
Formation Markers in Cancer Patients With Bone |Clin Oncol 2005:23:4925—
Metastases Receiving the Bisphosphonate 2005:23:4925-4935 4935
Zoledronic Acid
5.4.28 AW/ L [Serum alkaline phosphatase changes predict Sonpavde G et al., Sonpavde G - - Urologic HEE R
survival independent of PSA changes in men Urologic Oncology Oncology
with castration-resistant prostate cancer and [2012:30:607-613 2012:30:607-613
bone metastasis receiving chemotherapy”™
5.4.29 72 L |Bone Turnover Markers as Predictive Tools for |[Lein M et al., Lein M - - Prostate HEE R}
Skeletal Complications in Men With Metastatic [Prostate 2009:69:624 2009:69:624-632
Prostate Cancer Treated With Zoledronic Acid |632
5.4.30 ZEHE 72 L |Serial Markers of Bone Turnover in Men with Lein M et al., Eur |Lein M - - Eur Urol S EZER
Metastatic Prostate Cancer Treated with Urol 2007:52:1381- 2007:52:1381-
Zoledronic Acid for Detection of Bone 1387 1387
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5.4.31 72 L |Prostate—Specific Antigen Progression Predicts |Hussain M et al., J |Hussain M - - J Clin Oncol HEE R}
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of bone metabolism and bone scans after 2014, early online:14 2014, early
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