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60 JiE2E B EELEr4EEr (2013 Annual Meeting of Society of Nuclear Medicine and
Molecular Imaging » fiiif SNMMI ) FH25EIK585) T-84455¢r ( Society of Nuclear Medicine and
Molecular Imaging ) =8 » [R5 6 F 8-12 SRINE AN EFHEER T » Eagaiie S AT g% — -
BAFAEAE - SRR ST - bR TS a i g e o ot - RS 15
GEiT < SRARELACR, » RS T G P B SR AU 2R

g J24Eh (2012) Prof. Michael J. Welch i1, #% » Prof. Henry N. Wagner Jr R sy
AR » ZEAF 85 5% - Welch 2zt 25 1 SRS A BERE 2 T e il R 22, » S SE IR e 1
Wagner Z52 e t%5a 2 a s IBHAN - SEMERTMEE % ST RSB B B U BRSBTS T
SNMMI EJi » G SRR TR B 2 A « K& THC&M > S 4FE 1 2L Henry Wagner {E
Py a4 (TS5 © Dr. Val Lewington ) » BRI E WIERIRRTZ S AL - £ R85
SRR B AR IR AW - RIS —ZE AP 36 » BB SO A » 21
WINCiE

SAEERRER T EEIZ A 2R RS 49 (BRI FELBEARR < B SR 7E AN B
Hi 5,000 By o e AL AR 1,974 5 Hrp SRS 795 (SEdin A28
BLAE TSR 126 7 ) » 00y 149 (B THEER S 5K » I R AL 1,179 7 » iEdbag sk 32
o HrP SRR 4 5 0 BRGSO 28 T o AFTIAARR eIt 11 - 1k — - BN
B WA RIEIE (WK )« BIHREY/ZHEAT 10 5 BERE/REiH 5 5/ » REEREY
Babi 3 0 BIPTRE/ =R 2 HU BN 5 5 - AROBIR BRI hm - hEAG 144 5 (1
UE 46 BEH 98 ) HAMT 1755/ (1195 67 B 108) » weEl A 157 i (185 53 BEE 104) -

SAF SNMMI S5 ~ B FRIRZ A 220 - ANPREd e A\ BT (A7 22 M AR RGBS
-~ R I g Frstileg N BEfEEG KBEh S yloc FE - FHEREEIvE
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e (e ETE- A WEEEREE:
o s Biodistribution study of "°"Re-HSA microsphere in Vi
! BRoER 55 GP7TB hepatoma model via intraarterial route. i
Preparation and stability of radiolabeling human serum
2 iRy 2 albumin (HSA) microspheres with '**Re(I)-tricarbonyl NREES
technology
The cytotoxicity evaluation of '* Re-human serum
3 ooyl 5 albumin (HSA) microspheres in GP7TB hepatoma cell NEEAN
line.
Therapeutic efficacy of "> Re-liposome compared with
4 PHseR 5-FU in CT26-luc lung-metastatic mice model via NEES
intravenous route
e A Tumor suppressive profiling in Rhenium-188 embedded -
=2 f NSk
> MSEE =5 PEGylated liposome treated NSCLC animal model iy
e An automatic synthesis module for Ga-68-DOTATATE ;
A58 Ve
6 PRI S labeling and compliant with the GMP iy
Development of in-situ forming thermosensitive
7 MR H & hydrogel for radiotherapy combined with chemotherapy NRERS
in a mouse model of hepatocellular carcinoma
A= Biodegradable drug delivery system for hepatoma Ve
8 MERZH T therapy SEE
AT | R Therapeutic efficacy of Re-188-MN-16ET/Lipiodol in Ve
9 | MEEEHERH an animal model of hepatocellular carcinoma e
10 \‘iﬁ $§;%€£ . i Evaluation of the hepatic tumor therapeutic efficacy of a g
= o iﬁ C/GP/Dox/'**Re-Sn colloid R
A H S
s Evaluation of the pharmacokinetics of ' 'In-labeled
. 2R p
11 Eﬁ:’b%ﬂ(ﬁ a immuno gold nanoparticle in an EGFR-expression NEEaY
~F tumor-bearing mouse model
K BNE - WA 2 EEREID
FRENL R BT R FREANL 8
FLHEWTSERT 11 (7) B 2(2) Hh R ACER 1 (0)
R ER 10 (9) EilvipNcs 2(1) HIFORER 1(0)
LA 8(1) ERAES S 2(1) ER b 1(0)
e yNET 7(5) P a1 1(1) EIWE SN 1 (0)
RPEREEE 3(3) CHP S5 1(1) Bt 1(0)
AR 3(1) HHERE 1 (0)
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RRAE & A 5 A& 1F =0 A M R A Physician/Scientist Categorical Seminars * 25760 2
Translational Molecular Cardiovascular Imaging * Challenges of Regulatory and Reimbursement
Approval for Molecular Imaging Agents ~ Radiolabeled Peptides/Proteins for PET imaging ~ A journey
from PET/CT to PET/MRI * Molecular Imaging in Neurodegenerative Diseases * Hybrid Imaging in
Pediatric Nuclear Medicine ~ Image and Dosimetry Guided Management of Neuroendocrine Tumors 52
Update on Tumor Imaging and Therapys ¥R 5 [ii4F & 32 B - 40 & Plenary  Sessions
Continuing Education Sessions ~ Scientific Sessions 5z Annual Meeting Highlight® » H2tak 5 {544
G TR B SN EAH T AR - I AT AR ISR B A A 1 B B a5 T
HERE R s

yfreon i 2 BRI REATH BRSSO E R B R Es - B3EY) ~ B fEhises -
Dose Calibrator FlI¢fk ~ JETEFE ~ 28448 M EHBIE G » GE ~ Siemens J Philips &
B AR E SRR - 1) BIOSCAN ~ Mediso J; MILabs 558 Al (E &R HlhY)
HI PET ~ SPECT ~ CT Sidiiteids « BEY)J51f » Bk 772547 FDA G F-18-AV-45 ZEY) [ i1 2
fig Lilly 4% - SAEEFEH (Bayer) /A F]EAfi FDA CASHLUE o K7 T H0REEY) Xofigo i HINA
R R I R GBI 25 ek HRB M i B RS rh O > -3 iR
5 IHE EDCLU LR R - A — -

[El— FEEAFBUREEY) Xofigo G5 -

RREFHFNA » B4 Cardiology ~ General Clinical Specialties ~ Neuroscience ~ Oncology
G VU BRI S B A K B B A B B e AE e 2 — AR R B o A AE 2013
SNMMI 45244 (Image of the Year) -
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(—) LfgERmEE (Cardiology )

AR OB EL T TE » TEP AR S S LIPS - MIRTAEAREL - R 7 e e
K o (BRI AR R LI S @IS, o RAF R s iy - A ES © AEEE
T PR B BN ERas 2 SPECT MFS R 1R ~ /0 Tt (F828-PEZE-1M

s ) MRS A ROl /S35 5 [ (pathway-driven) A

SRR 137 55 » BRI 420 - ERRBEEE 61 5 » LE ) T3EY) 25 T L
BN 9 TSRS U7 (FRRIERESREE: ) 2 65 i - R TiEn s b L
TERTE (Perfusion) ~ 73 TGN TRl (R ~ BERG ) S5 =8 1 L - £€ 2007 ~ 2009 £
2013 FELAK » 53 T BRI R B I EEBIANER ETF > 0 T8 —F (49% ) » 2Rt
ETFEN 32% T Lo EFZEHITE 2007 41 45% REZE 19% 58 B H #2401 SPECT
A1 PET » [ 2007 ~ 2009 %] 2013 fE2IZK - PET BYELEIEZRET EFF (2007 A1 2013 42555105 44%
H161%) - i Hrf PET-MR M1 CZT (hirgtdi{taas ) £F 2013 IR 17 6% o DU NP0
AR Eaf R EERR S o

{311 Stefan de Haan J¢ HER » #ft5% PET/CT FAERFMG L SZHC B RN ILC AT
Ol ER 2 (cardiac perfusion scan, CMR) FR(Z SLYFHEAR/NORHBATE © fEARTHR 1] DUEH
A BAFHIAHREE

IR JT Thackeray MUHAFZEEIBAHSE S EEZ ( Catecholamine ) 520 (o & B
DRI NS UL D LG LRI URE . (phenyotyping ) » ffifiifi ~ sebiRTa] b s
e b > T R DRI N B o A B S B B T o/ N B L 5 i NS T F
IR L2 E ] (Isoproterenol ) 1% - ILBEVIEEIVIF I HIIHEE BT o 80/ N U
O S Y Fr s AG nT B BIRERA SE -

<) Herrmann Blumgart Award {58 » 7MAH DI EIET 70K (Big Five) #9%8 » 5.0
B S e o ~ BaE e (IMAE RO WEZE ~ BRI 70 T BUEEEoE - Bl
Bl — mil B 2 E R (Multimodality ) FUZEAE -

H A Miyagawa M ¢ HAfFEE » 7538 CZT SPECT # HAT 2 B el IR IR PSR A

HETLALMTR AR (Myocardial Flow Reserve ) FRflifff5% « R EHEhfE ™" Te-MIBI iti5g K BfE
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NG AR B2 MR ARSI » M R RS e dhR -

AR LI F. Rouzet fz HAFFFeMIBRAE 3 N\ R4 2 1-MIBG J **'T1 - ] CZT
S IR FIERITT - TS50 32 8 A » e 55 + 14 5% » BiA 22 67 > H
20 FEATZIRVERIER M7 s%E (Amyloid Neuropathy) > [fij 12 f7A47 QiR TG - LA
s VLD o IR S e D RS SRR > 1523000 > T1 I AEIR A i AT > A 8Ep
IgE

HEFGIE St. Louis KE2HY Jeffrey M.C. Lau e HAfZEEIE » 58 0L FDG-PET idsg HHIH]
MR {ERS B IER AT - A58 R PET/CT M1 PET/MR JEASHUARE =52 0.9675 » 524
FERE RIS GRS LRSS (Delayed Contrast Enhancement, DCE ) 11 PET/MR g4 a] F 2k #E

il DS TS (AR =) -

Fused PET-MR

[@— Fused PET-MR Y245 - Hrft MR DCE RIFEMAREIZGA - [RIRE OIS RIS B (RS EL -

ACE FIZE) Rasmus S. Ripa sz HAH5EIE - 2SR PET/MR EEAT AT T @ Afh s
RIGIR L 5o 8l PET/CT (Z LUK » 524 Fr] DUE B NAEESRTEL RS 2511 - PET HI MR 524
FE GRS MTSE - L PET/MR R PET/CT AE 6 117 HIV B AR5 SUVimax
G - HAHBATERTRS 0.4 -

ACE PRI T. Higuehi Jz T2 - HETT F-18 SRS REESEY) LMIT195 £E531 sk
HCILEN I ETE » FER ATLUE SIS — RV OlAR e (first pass study ) HriEEf 25 HPAIK
W& (Desipramine » —fHPTAEEEE) BRI MRS EHETE MBI ZERIRH VIR -

A St. Louis AEHY Yongjian Liu fe HAHZEMIE - BHEE U TEREAOKKL T - $HARD
5 ISR K% bR 52 %5 ( natriuretic peptide clearance receptor, NRPC ) HE 17 B i 345 IR 18 1
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(atherosclerosis ) PET j&ifZ o $1#f NRPC [y polymeric %k~ 4% b C-0 B SRR+

( C-atrial natriuretic factor, CANF) {ERSAEH ligand - $2425E “'Cu #5351 “*Cu-CANF-Comb
nanoparticle » ifiEF TIME D) /52 164 © B “*Cu-DOTA-CANF LU » IMIH)J 15 n] UG SR
HHSE BRI A » TR 30 3N REERRIVIEIY » AR YAl R v DUE B
(S RARF R RARAT ~ IR ST - RENRMSIREE (L S0 PET 524 I > nIE BB 2E
YIRS (Al =) - BEEEY)IEAEHE T eIND RS

B = **Cu-CANF-Comb nanoparticle B —-RERIMFRLE (#EFTTH) 1Y -

FE U A B A - SRS AT Y1355« PET A8 5 2688 ~ [ER& (AN 7 SPECT 4
SRR ~ B R FARFREEE A EMERS - PET-MR (£ U E A4 P2 LB DL R B I 72
VITEHEFEGR © 5% Frank M. Bengel 41H 7 {5 2013 47 SNM U2 BLFEI © F0HG T 2045
PRI AR TR ~ EERRLE R BRSO R BEAoR T % (EFEATIRES - i E s
1%~ (G SR B TE) - ATELRT - OIS ESR 2 FRIME: (degenerative) %
FENEIRWIRIE(L ~ B~ BEFEUHE BN REEBIG: » AR - TR i e
PR - CBBIME S & — R 3281 (inflammatory ) ™ » ST R 2225 BEA T o0& LS (03 ~
HOMGERE - #A%EY (remodeling ) ~ AR PR A58 52 -

H A Mikako Ogawa [HIHFEEIIRMIRBE L H TR » EIEAHY (macrophage ) Ffl,

(polarization ) BIG:RIZ4%% FDG K¢ USPIO $§HY  1EREALARNLE Y EVGATY - #2524
NGRS D AL R RIDRER RS M e M2 B> M1 BREEGHIREE ML EAS
TEELFESATRA » ifi M2 BRIMBRESE B8 AT R - 8 A IR TG SR (b 0GR Y I -
*H-FDG 7£ M1 FIWGEARIARSRE S - 1 USPIO HISE SRR M2 » AT L7 it T2
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FDG USPIO
A # 15
T ## e |
= £ 200 -
$s i3
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o 100 E‘E .
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T s0 I cZ2
o - 1]
No stimuli M1 M2 No stimuli M1 M2
@ FDG was preferentially accumulated to proatherogenic M1 macrophages than anti-
inflammatory M2 macrophages, whereas USPIO accumulates to M2 macrophages.

By M1k M2 ERERIER M B 50k FDG k2 USPIO ##HY -

AH Yale XE2H) Razavianm Mahmoud FIHAFSREIRR » B2 I SR IS e (L 5 8 <5 8 85
filf (matrix metalloproteinases, MMP ) [)73-5245 - s 0akFRH > EEIIRS 8IRBEL (Aortic
Arch Atherosclerosis * AAA) YJE R RNIMNE YN IAIIEZ AL ~ Sq0ETT ~ AR 28 2l
MR B, MMP PRSP = 718 " Tc-RP80S CEfTE (L MMP HEL—) 2E9)% - ¥ AAA Y
HSETTYI R SR e & UIA AR ATEE] AAA M I fHEZERE R TSR A R TR
F AAA FTE PRI S - ke bt nT USSR SR RGR - CABE 7)
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SERGHPILNEE - KM DRI B E SR AR  A03E T BRI -
THREIIRERS ~ CAUBEIE R O s SR B B A B » 3 S — A 25 I B i
AARGRA MR - AR R T G2 ~ SiedE RS SOGh R R A fa th ~ SR A E H At EN (AN
fifi ~ B PIRENEI AT - SEE SNMMI LRE GG R T 0 AHBEH IR EAE D
B DT T RSO TR A E R R - RARLIS TS K
P ECRSI S B T R -

RS & I R R R RIS - KA IR 7S 3 R TT
S BRTHTSEIISAN > AISLEEL RN, o SRR ST SR R IS o DK L
WESERINE - GE /A FIHELE 2009 AERIEES ' 1-MIBG S2553F 0T » {E DR SRR HE FH T
B R 2 22T > NI GE /A FISEHEBNEG R HE FIRASE - SRR A & MRS S BRI
ity > W3 | 5 SRSl v R BB » AR JAYEAS4FE = 75 FDA it '1-MIBG Al FE 30>
FEURYIIA L GO ©

(Z) iR RERE 4, ( General Clinical Specialties )

{E— I RAZ B BRI ST 1A > 2013 452 SPECT/CT H—4: » BOE-TIERRRS 1 2HhIAR
#E o ARG AT RYRT AR SRR » SPECT/CT I 1 BV R/ SR /MERERE » thlei 16l
FAEIE0 > [RIREISD R A F S R 22 5 hAMBARFS ATHE - SRR It
5185 % > WA TN ES AU (80 %) ~ BRE (17 5 ~ IERYLBm/MEEs: (14 85) ~ L
AEES (27 58 ) ~ ZNGd (458 ~ IfidB (21 5 ) ~ B W/ iig (10 55 ) ~ EEHYBes bt se (12
B BB 37 5 LIRS I 83 8 o DU/ M T S Al -

oK H i 1A Martin® W. Huellner F1E4fF 52 B BR - #F 5% I B —PE T i & i B9 98 A
SPECT/CT ~ MRI - CT ~ PAIE &R S X OGS 28 T NHUERERE 32 (0 AHIRSR
SYRIEH 2 CATKSERINA 2 (AR P E A T PR » SPECT/CT & AR (E
RS (AN > W% SPECT/CT 2 Ef51E (TPF) & ~ k51E (FPF) &)~ 51158
RS EBEA MRI AR EIE 5+ CT R XU PIRET 4 A g - Ik
WSS > SPECT/CT AR HANZHET /7 RHRES T b AT 1@ SR AR
g -

\
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Ulnocarpal impaction syndrome

Diagnostic accuracy

Plain radiographs
===Bone scan
—=CT

-—SPECTICT
- MRl

A FEEPEFIFIHE AR SPECT/CT « MRI - CT - MBI R i X LGS R e R
HEREREE H A -
AR H Y Seunggyun Ha FIHAATEEIE - 52 SPECT/CT Bl MRI W&/ RIERA T 57+

GBI - 47 g Arh > $HEF 137 ipgtd: (E a8 ~ kg ~ #00Y ~ IURE ~ BHEISSA0L)
HEF TP o SO BATREEUR » 2B AR A < BERSUEE - SPECT/CT (100% ) f2 MRI (45% )
Foft + M@/ U LIRS A > MR (94% ) > SPECT/CT (35%) + $f[R B UHIARS < 2T MRI

IRt SPECT £ (ANkE+) -

* p<0.001

mSPECTICT

OMRI
% 100 1
% 80 4
: w5 *
5
g 3
g
_5 0 4
[
g o

Soms'cartinge LigamenLremion Jaing
Anatomical Locations of Lesions

[t RRET - 80/ U R B SRS /E SPECT/CT Hil MRI 22,2 FERUE L -
A EH PR Sine Hvid Rasmussen FI1E g2 EIFE » Lk SPECT Fl1—F¢ SPECT/CT
( Triple-SPECT/CT - fiftfiilE LS AR ) {5 Efga2lh ERDIRL - 7T 68 finfm A -
SA% A EERE - 38% AP o 1 8% IR HAERE A - A REURAER2E FrydiE U 5/68
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(7%) > (HZAEZEIIE LA (46/67 BI169% ) » kD T HAMI2ET (equivocal study )
R -

Reference Standard
Bone metastases No Metastases Interpretation™
(n=14) (n=53)
Sensitivity Specificity PRV NVP Accuracy
Modality 2] E B/N M E B/N (95%CI) (95% CI1) (95% C1) (95% CI) (95% CI)
100.0 66.4 43.8 100.0 73.1
Planar 11 3 B 3 15 35 (78.5-100.0) (52.6-77.3) (28.1-60.1) (90.1-100.0) (61.5-82.3)
92.9 54.7 35.1 96.7 62.7
SPECT 13 o] 1 & 18 29 (88.5-98.7) (41.5-67.3) (21,8-51,2) (83,3-99.4) (50.7-73.3)
100.0 81.1 58.3 100.0 85.1
Standard 14 o o 9 1 43 (78.5-100.0) (68.6-89.4) (38.8-75.5) (91.8-100.0) (74.7-91.7)
100.0 79.3 56.0 100.0 B83.6
Triple-SPECT/CT 14 0 o 10 1 42 (78.5-100.0) (66.5-88.0) (37.1-73.3) (91.6-100.0) (72.9-90.6)
M = Malignant, E = Equivocal, B/N = Benign or Normal
*Analysis categorizing equivocal interprétations as malignant.

&\ Planar ~ SPECT w/wo CT J¢ Triple-SPECT/CT 5 &5{F 5 HHERE i2 M. Dy L -
FHE AT fiEe e B uiE — B SPECT/CT B Bifsj SPECT FIZR i (Planar ) FHLEL -
A AT LAk A BB 752K o BT &A1& i S AL e (s ~ 1% ~ PPV (positive
predictive value )*NVP( negative predictive value ) M [ 5 {406 - i SPECT Fil SPECT/CT
JEFR B MREE A - WS E a1 > I UESAER SPECT/CT el fipiz2 i
HFEK o IR ETEER -
AR R Lei Jiang Jz HAHSEEIER » K SPECT/CT LRGN E B HE RGN A
o9 NS B« 48 il AHh > 45 18 A7 AR ML » 30 firg N st - ShLbf 14
itis ~ SPECT 1 SPECT/CT g anazlifr < MERERL ~ B - PPV HI NVP S[R3 - n]DI#E
1 SPECT/CT it =y °
SR AT Sherif Heiba e HARZFEEIRR - FEdw A IMBk (WBC) HIE s s b 3
( Dual Isotope, DI) SPECT/CT &2 » #Ef Thi R B ESViE#E28 (osteomyelitis, OM ) F1& il
/& (Charcot joint) FyF-HIR2HET - BEEE[HI(ZER2 (55 1 DI) ¥ OM FISRAHA G X
GeiBAr e A A HERENE - AR =S 2 6 DI FHZRAREERY OM IR Sl & i
HHEHT4: (bone marrow hyperplasia, BMH ) k. WBC #EHUHIRMT o A5SRETUR 22 {E A EH
10 (B B ERESS - 10 9/10 i A ] f] SPECT/CT AENT ©
A NS AT Alexander Tamm FIEAFS2EIE - #E7TH i - # SPECT/CT (“'Ga) %

FEAIE 58 MRIAEEAMEFFHER (spondylodiscitis ) FOIRRZEMTIRIHIMEMTTE - 34 fEEEEA U
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MEHEZL 5 N ELTE R - 4% SPECT/CT F] T2-weighted STIR MRI 5457 » 554 B n] #%
iR 2 RANE EAE Y ~ B—E ~ PPV ~ NVP 502 MERER 0L MRI SR AT (A
ERE

Gallium Scan T2-weighted STIR MRI

B B - §% SPECT/CT FIJ T2-weighted STIR MRI 72 YL 4 2 HE S Eo 545 . -

A Y Yong-il Kim FIHAAZEERR » #5215 SPECT/CT [ VOIL 047 » AT
77 SRR B HEZE (SpA) 40HT - AR B frfias SLtE T 7L - ELESRReiRmy 15
A 0 #EfT SPECT/CT AP MM s (AlE-+) > 7GR SpA i/t AaTE M EERIEH -

EH FERINE AUC FRAEAY) 75 (SPECT/CT : 0.873 > Planar : 0.560) - SPECT/CT 55411

LR 83% » H—MEHT T7% -

Control

[+ S R M B HESYE &R - Bl _EAES SpA i A :.%3%*% NYIBIEE R GG R - HAMmA
435S SPECT ~ SPECT CT fusion ~ ZS[AIEHTH « X i -
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(=) tH#REmEE (Neuroscience )

S SNMMI AEE) 60 SEAE - 30 4E[T Wagner ZUSZHIBARSEEIBR AU ABIAE
dopamine RIS HRI; T4 o 11454F Kuhl-Lassen % » IS G AAH
E R E AR EE LR (Dr. Hank F. Kung) BSELRT » LA LA RYIEE - M
SEXEAR R E 2 © Amyloid Plaque Imaging Probes: From Bench to Clinic «

S AACER AR TR AT 183 £ ELOERIER 34 1 - #RRER 75 4% A TER 8 R
RS F4EY) 59 B BERINER TR L I 69 R o B kA HE R ]
DIEE] - @A B A AHRARY A0SR - #ESEEps GRS AR U (Parkinson’s disease ) J¢
By 53 HERAE ( Alzheimer’s disease, AD) FYELBIANETSG IS, » 2 AEISHZ AMFFEN 2 fip
i CAE+—) o DUN /AR AN RS s B 22 2L

1C0=T ICD-8 ICD-9 ICD-%0
imnn - | —
E Py =
E e | :
r LTI e pee— —
E wog i Lomtrrande s 3
g : IE!&Mlmmmu: | :
§ L =~
; G ihontim nechreme sprdom e acd rechesis ;i:
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B+ SRAFEAEBARIBEC R - RS R AR O B SR A S e -

S QAL P T DA AZERTT 22 IRHERIE T orr S5 B - B — 1 RS el
BB (B-Amyloid Plaques) FU7TIAT » DLSCAHASHHAG A MIASRIAERERS (Neurofibrils tangles ) (1Y
FECE - HRRERAEN R P Tau 8 RS — MRS SR ] SR B DT LORBRE - FLEERBI
P B B R (S BB RAS 1 B B0 © F-AV-1 J¢ "°F-AV-45 (Amyvid » B [1f7) 5 e

RGN R ARG SR G > TR Tau EEETE RS > AfE(ES -
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A IS K Vietor L. Villemagne FIHAFEEIRE » 37 TH 4L YHEVERY Tau SE5ERFSE >
P UES "F-THKS23 J ''C-PiB ( Pittsburgh compound B) %5 » FEHH 22 BRAE 7 A
BRI "PF-THKS23 S s WIE - 1 "' C-PiB JAAHRFE hES LLIAHE - §E SUV W/ Bt G
A Y s E-THK 523 i 'C-PiB (15 HY > Bilfit 5 2545 & 35 mini-mental state examination,
MMSE )~ [ RIE Bt i 2% 8 7553 85 ( CDR SOB )~ [HERCIE R4 (episodic memory system )
JeIERCHE (non-memery ) SEpg FEERATIIEAAS S » 430 2 EARBHSCEAERE - B 5 2 I8
AT BEAN 7] © BA5AS LTS » o S5 YR R I 5 ARHIEL > 45 2 1F-THK 523 sk /2 ''C-PiB

A (A )

Control Alzheimer’s disease
["®F]THK-5105 ['®F]THK-5105 ["'C]PiB

A
"i_!. !

[E+— '"F-THK523 5t "'C-PiB /F AD YK i » FLrh il /e (3 B AR e = -

2 Rochester KE21 Val J Lowe NI HAHSEE5: - i 7EFDGEEIAEPIBESME ~ BEAITE R A1
FErpIrgusE - ZEE LIRS > T C-PIBYERR AR — (B2 (I B- Amyloid i 57 » m TR
FEORR DEBRAE RS AR B < HT SR8 » 35 BRI A 11 LR i S 2 BRI
RETT N IREAR S R e B et S > HITPBR i AU ELAT P 2 iR e il - 1T FD G I B
BTG AR © BFERTREUR » PIBERIE 5 ~ RRANE R AME ST - fEADERBH5:
RURAAHHE T (hypometabolism ) HUTEIE (AlE-1—=) » MHEREEIE Al ReB IS SR A
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ometabolism in Cognitively Normal (N=68), PiB Positive Subjects.

Top left, composite PiB uptake in normal subjects with PiB SUVr > 2.05.

Top right, hypometabolism on axial view in these subjects as compared to
normal subjects with PiB SUVr < 1.40.

Bottom, 3D renderings of hypometabolsim in the same group.

E+= LE/ARPBEG - EEARAEET (hypometabolism) s EH5A -

BRI LB < BT BR T B-Amyloid FFAEIEHIMHIESN - HETZHIEEIRGER the
deposition of tau is more closely related neuronal loss than that of AR > H 4|75~ Tohoku A 22E%
=}—%%| 2-phenyl quinoline 74/ A Tau imaging agents » A A G/ 47 "*F-THK 523 -
"F-THK-5105 + "F-THK-5117 554 » Sl in vitro fEZRHE Tau (2 i1 » FEAETTHARIE
PR 8 TC-PIB (b - 551 UF-THK-5117 {F AD KNG53 {HAH% 'C-PiB »
H RT7F S G RSk st a2l ] - RS e

ARG » PET/MRUESAFE RS 2 B - (PR PET/MRI (ZNGE-HY ) @B E) 1 iR
BRI e s g o ART M R Pl O GET 25w L2 > PET/MRI B nl 4y
PET/CT AL SR

[El+PY  PET/MRI SIS AR -
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A& 8 Tgor Yakushev FIHLHSREIRR - FIIH PET/MRI IS AT REMER IR 11
WEY B2 % o IMRI ( functional MRI ) F| F M 4 3% /& 48 4% 1 ( Blood Oxygenation Level
Dependent, BOLD )} ELAELRE A A 52 M TG BRI Wik - WHoeis REUR - IREIRTEIR
BOLD 5gf4 e (FDG) 1) PET s DI B CaniE+7i) -

MR

PET

-7 FIF MRUPET 82 (k ELIREERS BOLD B4 BRI PET ST -
2 118503 Leipzig AE4Y) Peter Werner FIELHFZEHIER - (ki MU A O-H0 PET/MRI
5214 o FIF MR S EEAZ4435] MR 4252 (penumbra) £55 (Tmax > 4 sec) RN 512
—EMEIESR ~ ARIMEARITEDL & - ARG AR Doc% » [HERT e 2R - fERiZEN ek
% BEEFIH PO-H,0 PET BIEINR & (CBF) M5 » 1551 PET PiZ45 5% (CBF < 0.2
ml/g/min ) » I BLIERITERZ O R EORE B 26 (DWI) FELEIE (RLEER0) ) © ANRBRINE G
ok S 1 FLAIR D54 FHACHR 22 i RS T » LAt 5 (R LL - f65 L AT 88 B °O-H,0
CBF PET #i[FAHLL - MR S EEAEIRE s G m iy Az imie. (i1

Jiffusion-weighted MRI (DWI) MR contrast media “Gold standard” CBF as FLAIR MRI day 6
dynamics (T,..,) determinedby H,O kinetic modeling

Infarction core (DWI1) 4sec) i Penumbra < 0.2mifg/min) Final infarction

Infarction DW1)

B+ Lo DWI - MR P + PET 43 B FLAIR S HRARRIGRR( -
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R TSR PR 2 AF > 5941 > multi-modality imaging agent & FHRFSE/MEHE =il -
ffian PET/NIRF (2B » ZnO KK FA5E “'Cu GG HERSTI (TRCI05) » JB /&
“Cu-NOTA-PEG-NP-TRC105 .~ # 5% » TIEFIfS PET/NIRF ( B[l near-infrared fluorescence ) ©
I N\ ®®Ga-labeled superparamagnetic nanoparticle ( **Ga-SPIO ) » i [ ®*Ga g & - &
J# PET/MRI/Cherenkov luminescence imaging of sentinel nodes » 45 f#]j> Cherenkov luminescence
imaging < W JEAE S E R G LR M E LA LA T > HElkR 7 positron-emitting
radionuclide FJLLJE % Cherenkov luminescence 4} > B emitter @75 EAF IL—HE ) ? REEEEUR -
Py K ""Lu #1]45 Cherenkov luminescence 7 FE4: » {H *°Y G552 B energy » nJEE#I 4,
AL -

45 [ 1 E N 45 VA IEBE ( neuroendocrine tumor, NET ) 2 2 » ®*Ga-DOTANOC J
**Ga-DOTATATE Rl BB - SHSIERT. L 2l RIS  Ga-DOTANOC

7% P-MIBG G5 B - 52 E s 54T ©°*Ga-DOTANOC %12 primary NET 7 distant
metastasis  ZETHFUY > f#5HEUR% primary NET .7 sensitivity Jz accuracy ¥ 87% » ¥R
distant metastases ./ sensitivity 5% 94% - specificity 3 100% > accuracy HI[{F 98% - ¥l Uppsula
KEL > PUE-—#p L ©°Ga-DOTANOC }, **Ga-DOTATATE .~ Biodistribution radiation
dosimetry » #55] **Ga-DOTATATE /i KA 45 e < Bl L » AT WO RH S, i P S O
1% 0.021 + 0.003 mSv/MBq « 54} » iAW g AT *°Y-DOTATOC & ""Lu-DOTATOC %}
JA metastases gastrinoma & 2550 #55 “°Y-DOTATOC K '""Lu-DOTATOC {44582 s B
F# 8 *"Y-DOTATOC iR 2 i EAFE, -

(19) FEEEFESR (Oncology )

FEiE R 2013 SNMMI iy = Syl — o S5 LA Raam s 00 5 i PR B BRI
A 532 G IRE — (6/10) BYRRES MARAERTEREAT 245 1 > EE (6/9) /Y7 TR
HUBRE 70T 58 T M EEEY R EEEREAT 332 T » DNIERRAEAT 532+577 SekidiE arl i AHRRr 4

o PERUR A2 38 ElE KAt - HEiR S ISR 144 F > H AR E] R -h Bl il
61 k2 57 5% > BEALES 10 LIEREE 15 W « IasUr B2 e 4aFs PET

SPECT ~ 27 ~ BifEi5/5¢ (monitoring therapy ) FARESE: » i HE L PET MET TRAZENIAE]
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W34S 310 5 - SPECT 43 33 i3 (M 20 7% ~ EhWIRAE 12 5) ¢ B2l 7E it AT 211
fa CAZEH 199 5 > ShPRA9E 12 5 > BiPEGE A 101 5 (AJH 83 4% - B oE 18 )
b AR r I 80 5 » B 7 AJH 28 B - WIWINESE 46 Bt S M e R I SE

o o AP LA E AR T B BEY) B AR BRI i 2 E e B 2 2% (Al &) > IDUE
FIARR I FDG HHBARORTEL (282 7)) » HAUE F-18 Hriugiefl (89 ) M FLT ##5¢ (15
) C-1LFetiAl 7 13 R PR HHIE T > WA A58 - WERERTE ~ Ol
B% ~ MRI 2 ZDIREBRETSE o DU R M AE AR AN & s A 5 B S am L

Radiotracer Highlights

FDG 282

F-18 newer agents B9

FLT 15

C-1 13

F MISO B

MaF [

FACBC 4

FES 4

FET 2

it A AR S R A A S D 5 e -

McMaster University [/ James P.K. Dzandzi } HLEIB#8 IR 1 - [ RE R SIS CH VAL
LRI - PR A e A 2 WL » AL 5 2SR I HPLC AN (0> 4% >
98% -

1 *Ga-PET Jjiffi » 2K 941 Frank Rosch L7 IR 1 FUEML AAZTA #5R5I1
SRR (chelator) 411 DATA » Bl ) DOTA SR A HARLL » #RILRER A BT AE
22 N L ©Ga AR H AT S RERE R (< 3 4088 CANRE-F/\) o {1 Ik TRk 5
TR IS TR, - AR AE VIR R A T -
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Chelator pH Temp (°C) Time (min)
DATA 3.7-7 25 <3 ‘
NOTA ~4 25 10
TRAP 1-5 a5 5

H,DEDPA = 25 <10
HBED ~4.5 25 5
CP256 55-6.5 25 <5
DOTA 2.3-46 a5 10

[E+/\ DATA Bil DOTA HHEE IR 1 T 8l “Ga A5k H. A f S RS -

A E ISR Eric W. Price Sz HAFSEEIRR > 5% fi& Haoctapa B BEAE 5% 4 Trastuzumab )
#) > Al FAASE S In K T Lu SR HER? [R5 ROARE A » BilE RUAHE 3 DOTA
L > BEBEAIAE R R A TS U PSS - iR » in & Lo §44% - n] BRI R
i/ IR T YR N DB SR SR B (AnEl-FL)

- ; : .'.-
> B A

'Ill|n3+ 'I?'TLu 3+
NH,OAc, pH 5.5 NH OAc, pH 5.5
15 min 15 min

OO
Y
Y
NES
7\
=,
o, g_\ o
Mo _N ."‘-1 oM +
Ty .d’L

N
oS KA
o oH

HpM”

p-SCN-Bn-H,octapa Trastuzumab

171 H4octapa-Trastuzumab ##5 '''In Kz '"Lu » ££/] \%%21%LH@¥§41‘$E%’95E .
SRS KR Zhanhong Wu F HAHFEEIRR » $HEHAETRHAESE (neurotensin) <7 NTRI
P T 2EY) "F-DEG-VS-NT - f55 ""F-DEG-VS-NT {Efffh » B 2SS
78l (FEiE P -neurotensin ('I-NT) MU EER) ¢ 1AM JE ISR (HT-29) /)\

B 2 /NRARAE T3 5 M A )i B G IR S MERRAIT IR (Al —+-)
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The synthesis of "F-DEG-VS-NT

o 0 _1_ w In vitro binding aﬂ'lnrtg_F ~
g+ H.5 o ~ CEGVS-H
o B ——ge = N
RT, 15 min a .
i 7 o
e, B NT = |
N RN Gl | u R
s P o 1
o 's] B
HWT pipGly-Pro=piodmiiyirgprosTyr«{BuGly-Ley # .,-] ‘i“""—-—.
1z -II'| 10 - -IE k) -IB
tag[M]

In vive microPET (HT-29 tumor)
Biodistributionat 2 h p.i.
o

Dy

Tumor Kidney Liver Musde
[Derved trom micraPET qcans)

(20 progechen @ 2 hope)

B =1 BF_DEG-VS-NT ¥ NTR1 3788 & HT-29 fiEpg s — IR R -
A B Hi) Renata Madru %5/ “Ga i@IEREMEZS Kk F ( superparamagnetic nanoparticle ) »
REBEVIET AR L1 - AT HIAGET TR (sentinel node, SLN) PET/MR/Cherenkov £

SER ARG o HATREURAVE IR A IR BRSO (A —Af—)

PET/CT PETICT MRI

Reference node

Cherenkoy' Luminescence

Sentin
el

lymph

; node

{SLN)

Sfs B

Bl — B “Ga ZIREMNERLEAORRIT AT SLN i) PET/MR/Cherenkov 5 5E5555 5 -
¥7A gastrin releasing peptide receptor (GRPR) 2 JEFHfI5E » LIfEA P Te-Demobesinl 2
BHE » TR A e < TR IR AT I » BT E ATAEY) 0 R H: Nd-chelator AUfURS
DOTA % » BlIa] FAERS **Ga 2k, ©Ga-Sarabesin 3 > #& SCID mice bearing PC-3 xenograft ;.-
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prostate cancer model 7, » FEHIPU/ N - tumor 2 J3fisE 40.0 + 6.9 %ID/g » AH[FLZ = {H
S Hy il GRPR-blockade 74 FE8 **Ga-Sarabesin 3 » #$5HfEe,~ 504G 7.4 £ 1.6 %ID/g > 5
S R B ARR(Ef R -

K H Molecular Insight Pharmaceuticals Inc Bilift#75 )y BE EX0E R B 7E N S 528 e
FE ML RS M AR/ S5 S AT B T ATy R I (595
FERELE I B ANIE BB RENR 3 — VL5 ( prostate-specific membrane antigen, PSMA )
(Bl AITERS — R iRRRE R ~ 3 IU] ~ VAReh RG iR ET TH -

Vallabhajosula fli-F-32H] » HAT 6N SAG AT HE T I E2 B i e s - m]
SE W Bt o ATERS M e - (BB A anE S 1A B S - [ LS HE PSMA
R TR, » TR RSB - R M B REB U  HT R S - HESR PSMA {ERIEIE
SEATE(E R AR INA > AR DU IR TR A &5 51 PSMA (/N T SR
T P et U A — RS 22 At B I

AR K PSMA I FEEL » TR AR NEINES 1T (glutamate carboxypeptidase 11,
GCPII) 5¢ NAAG LK » B g M i 52 MIP-1404 ( glutamate-urea-glutamate
pharmacophore ) » [LF3 73 M- IR - 7R AR & A7 TTEL ™ Te HEFTAEREASE] » " Te-MIP-1404 »
HRUERUR VB R A 2 DyBEME SPECT RAEJE » A5 LA — 1 - " Tc-MIP-1404 m[E14 £
RS IR PSMA A5 [FIRFAE R B /iR N E T ARASRAET T3 2 PRI ST

B = PTc-MIP-1404 FE5F—/IMRFf: » PLATHE B BIGR TR (R BV ER A -
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RIESEBERE S 2013 &R - 4R K9 238,600 5T 5 G I 2 B & -
PN Te-MIP-1404 A EHETTAE — RS BIRGR I » E L EH 253 A RIS 3 =) (FDA)
Ut b e

RIS T~ Y~ Re & SARRERGEE NG HRELRE > DL T Le %
(325) - HAGE ™Y K (21 R 158D 5 AFHE I *Re AT 10 55 - EIRTEINS #7
I (R TAEA%HE P Ra 1 21 At JTTRIIRASE » RIS 2 K 3 7 -

Therapeutic Radiopharmaceuticals

Lu-177 32 ‘

Y-90 21

I-131 >15 {+ general session)
Re-188 10

At-211 3

Ra-223 2

Pb-212 2

= AREERTE SRR S A B IS R AR e R T -

SAFATBAITR 2 B2 - L °Y-SIR-sphere J *Y-Therasphere . B A HE 5 ¥ » S5BiHT
PEZ311 528802 ( Mount Sinai School of Medicine ) #§3% &34 » Lk *°Y-SIR-sphere
*0Y-Therasphere ;& G AR - 43T 79 1955 L (26 3745 ] SIR-sphere » 53 1715 [} Therasphere ) »
Kot > BT E < R, > EL complete response ( 0-3% ) ~ partial response ( 32-35% ) ~ stable
disease (23.1-39.6% ) iz progress disease (30-38% ) &St 728 - HIEEE R
SIR-sphere macroembolization effect [[j/ &2 (stasis) FHEFE: -

R AT e P ks B DU G R N o AR N - T PR T s B S i AN — 2
o HIGEER R TE A E = > AATRE RS (s i T HAREAT R (personal medicine )
EHRREEEI S 55 )  HAR - RAEECIR IS NARSE.2 Dr. Michael G. Stabin S4EH[IZE
YE R @ E#E Hal Anger Lectureship o {EARRAFEE 285 2 52amacH » FIJH voxel based Monte
Carlo methods D1/3 77 patient-specific dose calculation for targeted radionuclide therapy 5 2% 55 i

AL » 5 E OLINDA 2 FFEE » F] ] deformable anthromorphic model DA patient-specific
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anatomical model » DU G TS » SERRIFIEE 2 AR B A #AfAFIEET. * Y-therasphere
PET/CT dosimetric mapping ffilifiift# » 72 nf AR PET sk ™Y 2 & gamma ray /17
AR - HETCAWR IR - (BRI A RS -

St AERHEEE R - ARG L HHE Novel Targeted Radionuclide 5/ » GETHT I
#7.2 Dr. Aijt Kumar Padhy 77459“A prospective on '**Re-Lipiodol Therapy of Hepatocellular
Carcinoma” > Dr. Padhy 228il IAEA .~ 'Re-HDD/Lipiodol [fTsiafa e » Wik a L as
188Re-HDD/Lipiodol [ K fZH 2 /£ Journal of Nuclear Medicine + Seminars Nuclear Medicine
Jz Radiology S » AR MHILASIEE S Jii:A4 R4/ 44 ' Re-HDD/Lipiodol #Z2HIE - filis2
15 '"*Re-Lipiodol BECANEE - HAEMSEHE > +oMEfSHERE - HifY HDD A5 84 R R C i R -
s B TR R 155 AD-HDD U - {175 SE R (S # & Bl - — ok 2 B E T EEY)

('"**Re-AD-HDD/Lipiodol ) .2 [il# » o » AL biAT BLE sk 2 BLSIERTSE - b il
MO EE RS, - BRI AR5 - KRR Dr. Padhy 2% » Dr. Padhy £oR<5 4
J\H B EEN R T — IRk, » BGHIR 5 —fEARk 2200 -

ARIAEE > AT "Re-MN-16ET/Lipiodol FEFHIFE » SARHE I B -
i % Re-MN-16ET/Lipiodol Hilf A4 F .2 (v E2#3€7%) ( Lipiodol + anti-cancer drug) & ¥
R B EgS REEU R A 2 AR » {H "®*Re-MN-16ET/Lipiodols AEZHEHE £ [BRiHA
INRLR -

AAFJEHTINGE Dr. Padhy FEZCHER) “Re-Lipiodol (Z#fF5 » LATEIL— 2B AR L Hh
IAEA 238 » B 194 HEB) RN » bR U RS - S2EUATETE . w5
ELEAT TR R BCRAN FL s -5 B gt ) (RS **Y-microsphere ) » [KI[IL » #7S2RENY
51 # SR — RIS - SO8GH A IR BEEE e B H B2 N > ARFmL /MG B
HE®) " Re-MN-16ET/Lipiodol [iff A » H A, "*"Re-Lipiodol . [ G4 FH A7y i 2
e

SR AT R AR - OREEY) Xofigo TUEHERE FTHNERIRE a8 - 547
5 H 15 H » FHAFEAMi FDA Atk Xofigo ( —&UkEHE-223) AR IER GRS TA
Al (castration-resistant prostate cancer ) ~ R4 EERSHEIR HL A CATA BB M 1
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# o Xofigo j& fHFELS o KL FHUMCEEEEY) - [ FDA LUt Xofigo j&BEA—FEBHSHE S VI
PREABRIERL » BZIA TR R Ml i5 80 - (1 Xofigo BIREUGE T EIREAEIN (OS)
[fEbiEt (HR) 0.695 5 95% (SR (CI) 0.552 ~0.875 5 P=0.00185] » Xofigo + fg{EiEH#ETL
BT EAAIRAL OS 155 14.0 i H - e /A + ieEAREEs T s/ AR 1.2 6 H - 5300k
Frthaf > Xofigo IRMEH B HRHARLE - & B BHEIRIE B S8R SRR SR L 2
TS THY—BIE T TR 1 OS HEITEUGE  Xofigo VARG B2 RIBIEHIRUHAY (32 OS 7341
£y 149 a1 113 i -

{Ea BER MEASGR - #2527 Xofigo TEEEHMERH WL I KSR TE G ~ IR - W 5]
(B HER o f i RIS B FR AR ML ~ VARSI ~ BT A ~ Ik LAR
PEER (Neutrophil ) J#> - {EbEfsaAERH - BLLRIATIEEHAHLL - Xofigo WEEHHA 2%
OB BGE TR AR < SECAT 2 PIESAIA BB » 13 filf52 Xofigo 1G5
HBRE A 7 BIHESEC IR TP S RS - H i s F R R A R SRR R T
%329 N Xofigo ;5 {#H] Xifigo JRATREE W AG I AT/ fEhs - A1B-ERI PRI - #a(l
i AT BRGSO BS54 - IR L PRI B i - SRk & f# Xofigo 1)
LRI AR E » KL R 2 MMEREHERIER > e ER < S HE (R
B Xofigo -

K ELFIIRF Y Patrick Flamen FIEAFSEEIBRAYHIE R R > 0% iR M 2L -
PR EERS o TEE R B AR A T TR RIS 3K - $8-223 15 o Ky 73288
TR BRI IHIEISHE o KGR E RS (Osteoblastic metastasis ) SIANEE
Pt FREAH A5 - (o bt e B RS R S RBAE R AR R R B AH BRI B R
R LI - (ERASEH > PF-FDG PET HIZGHE LI A SRS « $5-223 WHEF MBS 23
(R I LIS EE a0 - WS "*F-FDG PET/CT 357 » 1FHEF 758 —JOGRER RN 116 -
ACFFEE S A G EE L - fRflg%E (targeted lesions) fiigfmfliseBugom (BUREBIAE
BT AR GER (5851 FDG PET/CT ) @i - PET/CT s4E REUR - A
A 155 ERAPHRSEE - ACRTRER-223 TAREHE > =0 (32.3%) AURFHlpER B IR
I o BEREE-223 HETTIUZOARIRA - AIES] 41.5%H91 I AR IE - 5N BEE
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B R ATIEN G > $6-223 BEFZIE 1E U RS 3 hN2EA7% - f] °F-FDG
PET/CT 1S JEVE 1 i 2 B Ih ik i e R PR 2L O I I KPS 25% A ¥k K05 Yo A ik
o RS EA HE T A SR e BB T WGBTS — T « IESEkk SNMMI
K&, - RS 2013 77/872/% (Image of the Year ) -

TEBIMIERR SZ R YRR AR (Peptide-receptor radionuclide therapy, PRRT) iff52 > H
R BIMERTFEREIH PRRT IGFEAN L% » AR RUEREdr - PRRT S IEFHAS SR
TOAMEHE 2 FHRE - ATATETRERITSE o FRAR A S-SR S A ELA 28 Y A R e F B E
IR RS AU A A B 2 1 S5 AR U AR B IR (S008I fRe A%
FEHEF T8 » IR 5 FIH octreotide fTAEMIIEIAAESE " Lu 0k ™Y A EAINE - Her Tt
AR B NIRRT S T I8 22 28— KBS O 72 - ERTRE R N TR R B
WEMEE Ezziddin 3571 > {L#FA] multi-kinase f{IHIFIFEFIIMER 417K - ifif PRRT R{ifE
JEENETRE - JRATAIIE R —AF DL EAAEIR R AR9R Ezziddin FURSYE - PRRT ERHIAE A Z3- WA IERE
SEFER R T BRI -

ARG REMERAZ A B2 2 PR T 0 450 AT A > WFFRRITR T B s rh A7 18
{8 H A » HAT— 3R 5 HRR A 3 AR © LA BRI 5 38% s N3 - /NI IR RS 30%
HERAIER S AN ~ BEEcRE - T3% A - HIER.Z BiA FH PRRT DIAMY T =GE TR
Jfﬁ‘f o

SRS IAS R ST BRI E ] » BB ARSI LA « 9 AR
HRERR I e — e HAATE AT 41 8 o BRARAR P b e e DAVA e » 1
PRIEETFAlTTAps A PRRT fASHAEEONMT 39 W - /NG IER R s P e 51 A -
Ezziddin 71 » ARSEBERILERNARE » LEASBE AT T HROER NG AR EIER - 8
I AR R IGEOERE - HoE DRI PRRT (EREIEASHE GRS
SIS Bk © Ezziddin HA15T » PRRT JAFEHAS A 43 ARG R 1] AR =47 POFER R
HRAZHE -

TR U AT R A s KA - TR PET JSTEIRYRASE 21 SPECT HURRSE 5
FDG 12 1 SR e - i B8 PE (in vivo phenotyping ) HOME Ak, ~ BEHEALAYE 7
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CUACEHIES o JfiE B IS ISR E B AT B2 AR NS B A i FES
(75) 2013 SNMMI Z2EEIEE (Highlight) F4EREEA% (Image of the Year)

KRG fet—HseBalgE (Highlight ) 5% » 3 IEHRIUAG KA (review ) SAFEIU{RE
EECIS bl

Specialtie » Dr. Satoshi Minoshima [H]fgf] Neurosciences * Richard L. Wahl [B]gf Oncology °

ZmaL ¢ Frank M. Bengel [A]{ Cardiology > Alan H. Maurer [F] General Clinical

94 SNMMI #8852 AF 524 (Image of the Year) - RIS utEHURL 155
EREL TAAGO e SRRSO s SEMSIEIRZEIIE ¢ $8-223 WG UHE BRI A H]

E_FDG 1T 145 e s 45 Bl 92 ( Radium-223 Dichloride Response in Bone Metastases in

X;

Breast Cancer Patients ) '*F-FDG PET/CT /@ fmfitifitsE-223 iape Sl vt 208 g E 1
A% D B RER-223 AR o IR G TR B R 2 U AR B R GE R
ML RS RS 2013 SNMMI AR E24% (4@ — 1Py ) -

Fused SPECTICT

FDG PET/ICT

Baseline Baseline ['*F] FDG PET After 2 injections
Bone Scan ['*F] FDG PET of Ra-223
— - -
- % |
o Response
-1 = Response
' e— [ me— j'* -
g ik R g
k - No Response
3 3 L
Baseline Baseline Fused ["*F] Fused [*F] FDG PETICT After 2

Injections of Ra-222

Responss

No Response

@ ——+Pd 2013 4£ SNMMI Y4EE# 4 (Image of the Year) -
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RRINZZNNE 60 JEHEBZEZE e e (2013 Annual Meeting of Society of Nuclear

Illtll

Medicine and Molecular Imaging » SNMMI) » SEETRIERT ~ BIBREEE 5 [ S SRS - H/Eeid
PRBACRE AT S W - AREER A SRR - BB A AT 2

(—) BB SRR R A BRI BRI e ) Bl s Bl O RS AP R
AT LIBR N T BERN > sl 75 EE2 -2 BEta o > 8 5Ram 50 REhRE PR R ER T R, -
B A AMATE N B AEASR » AP HIRER A R S ER T TE & A Frhs -

() TR H HRE ATV ARE - AR AT ) Z A M O VR A SR B S — AT 2
Yy (PUHESE) » SHERETAREUCR -

(=) ZIhER S (multifunctional ) YIRS E TR B Mt 252 EEEE 51 » 457 PET -~ Fluorescence
NIR Jz MRI S5 < 558G - B2l Ba e B2 3869 » bR T AT C B IRFES 4% - 1
R B N TR S F - SERA T B T -

(PY) i PR FH S AT B A S T e e e A 2 Y BB ek - SR Y 2 il
[RE o AR » REA2 H 1 B PR A (S S BB @St A - HEEE bR
AL BB R RS ) A S e TR R S0 TGRS 1-123 MIBG 275K -
A28 SR A P LA B TR 25 T8 - R ST S8 N R 1 T i R e ek B
Al o LABIEEY) DR REXELS S IR IK < S B A -

(T1) RBIEEEETEE (SNMMD) SHEAKE 40 BREIFTRIEL S A2 B - PRI
TR R NN E S HERER XD 2 ANRTEELE - TR E R - REBEE
T S B RIS R B 88 - SERBE R TR ©

(N) BEERZREM T AR AR RSB A BRI » B B B sy (R A e L B Iy » SR
BB e 5 5 > DARGES AT SEDE 58 855 - DUR _EARF AR Z ift H A
BiL5I -



M gk

g%k — ~ 25 60 JEEHZEEE @€ (2013 Annual Meeting of Society of Nuclear Medicine and

Molecular Imaging ) #f2 °

PHYSICIAN/SCIENTIST CATEGORICAL SEMINARS
Saturday, June 8, 2013

TITLE ROOM

PC1: Translational Maolecular Cardiovascular Imaging: From Bench to Bedside:
Part | - Advances in Technology, Myocardial Receptars, and Metabolism:,

Part Il - Advances in Translational Imaging, Heart Failure, and Clinical Practice®
sNMMI Cardiovascular Coungil

West - 202/204

8:00 AM - 4:15 PM

PC2: Challenges of Regulatory and Reimbursement Approval for Mokecular
8:00 AM Imaging Agents * West - 212
SNMMI Clinical Trials Metwork

FC3: Radiolabeled Peptides/Proteins far PET Imaging *

DA SNMMI Radiopharmaceutical Sciences Council

West - 2157216

PC4: A Journey fram PET/CT to PET/MRI: The Need for Introducing PET/MRI *

: ; ? West - 2
SNMMI PET Center of Excellence and the Correlative Imaging Council i o

8:00 AM

PCS: Molecular Imaging in Neurodegenerative Diseases: State of the Art and
Future Trends *

SNMMI Center for Molecular Imaging Innovation and Translation and Brain Imaging oo s

Council
G PCE: Hybrid Imaging in Pediatric Nuclear Medicing *
i SNMMI Pediatric Imaging Council =E
PCT: Image and Dosimetry Guided Management of Neurcendocrine Tumaors *
745 AM SNMMI Computer and Instrumentation Council and the Young Professionals West - 2177219
Committee
9:00 AM - 4:00 PM PCH: Update on Tumor Imaging and Therapy * West - 201

SNMMI Nuclear Oncalogy Council
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Bfgk— ~ FEEFAHIES4 FDA fILifE 203 Xofigo (& fkéh-223) {HZE -

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highl do not include all the iformation nesdad to use XOFIGO™ safely
an effectively, See kil prescribing Information far XDFIGO.

Knfign (radium Ha 223 déchioride) Injection. for inlravanaus uie
Indtiad LS. Approval: 2013

WARNINGS AND PRECAUTIONS
Bare Marrow Supgression. Measur blood caunts prior to traatment initistion and betor
every dose of Rofipe. Discontitue Xafipd § hemalalogs: values 4o nof rooear éithin &
by 8 weaks attar treatmant. Momsior patenis with compromised Done marraw resans
clogely. Disteatinee Xofiga n patienis who gparience lie-thragtening complications
s pilE SLOportiE cire measisres: {3.1]

INDICATIONS AND LISAGE =eeseee
¥efigo-is an alpha particke-esnitling redcactive therapewic agent indicated for the
treatment of patignls with castraton-resistant prostade cancer. symptomadic bone
meatastases and no Known wiscaral metastat dissase; (1)

DOSAGE AND ADMINISTRATION
The dnse regimen ol Xofiga is 50 kg (1 35 microounia) per ki bady weight, glven at4
ek intervale foe B injecions (2,1]

e s e DOSAGE FORMS AND STRENGTHS —
Single-usa vial at o concentration of ©O0D KBymL [27 microgimeimL ) &t hn riference date
with-a total radicactivity of & 000 kBodal {182 microcunaddal) at thie riferancs date (3)

CONTRAINDICATIONS

AaaasssssRadiassiiLs

Pragrancy (4, B.1)

ADOVERSE REACTIONS
The most comrmon adverse drug eactons (= 10%) In gallants recelvng Xatigo ware
nawsed. digrrhaa, yomiting, and periphessl sdema

The mogt gommon hematologic labaratory abnarmalines = 10%) were anemi,
ymohocyiopenia. leakogenia, thromaocytopenia. and neufrapanin (6.1).

To reporl SUSPECTED ADVERSE REACTIONS. condagl Bayer HealthCare
Pharmaceuticals Inc. at 1-868-B42-20937 or FDA & 1-B00-FOA-1088 or www, Ida.
gov/medwalch

GEE 1T FOR PATIENT COUNSELING INFORMATION
Revised: 52013

FULL PRESCRIBING INFORMATION: CONTENTS
1 IMDICATIONS AND USAGE

Xofigo is not approved
2 DOSAGE AND ADMINISTRATION p
21 Recommendard Dosage for sale in Canada

22 Agmimistratian

2.3 Instructions for Use ! Hanming
3 DOSAGE FOAMS AMD STRENGTHS
CONTRAINDICATIONS
WARNINGS AND PRECAUTIONS
5.1 Bone Marrow Supprassion
6 ADVERSE REACTIONS

f.1 {limical Trials Experiency
1 DRUG INTERACTIONS
8 LSE IN SPECIFIC POPULATIONS

B Pragnancy

B.3 Mursing Molhers

B4 Padialric Usa.

LU

Ba Geelatrie Usa
B.A Basarls with Hepatic mparmo

B.F Battamts with Renal Impairment
B& fales of Raproguctres Pofential
10 OVERDOSAGE
11 DESCRIPTION

12 CLINIGAL PHARMACOLDGY

121 Mechanism of Action
122 Pnarmacodynamics

133 Pharmacokingtics

126 Cardiac Bectrophysiology

13 NONCLIMICAL TOXICOLOGY
131 Carcinogenssis. Mutagensesis. Impaiment of Fertdiy

14 CLINICAL STUDIES

16  REFEREMCES

16 HOW SUPPLIED/STORAGE AND HANDLING
17 PATIENT COUMNSELING INFORDMATION

"Seclions or subsactons omitted frem the full prescabing infommaticn ara mot st

FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE
Yofign &5 Indicated tor the irestmant of patients with castrstion-resistan prostati cangs,
syriptomadic hora matastases and no known visceral metastatio diseass.
2 DOSAGE AND ADMINISTRATION
21  Recommended Dosage
Tha doss mafgimen of Xofigo is 50 WBn (1.35 microcurie) per kg boty wekght, piven at
4 week intorvals for B injeotions, Salely and efficacy bevond 6 injections with Xofipo
jiave riot been-studled.
The vilieme bo be admisisiared to 3 given patien shaiid be caltulatad using the

* Paligtit’s biody waight |kg)

= Dosage heval 50 kBg%g body waight or 1.35 micmepnedky body waght

* Ragioactivity concantretion af the proguct (1,000 ¥Bg/mi: 27 migroguriemi) at

e referenca datn
+ Dacay torrestion fadtor o correct for physical decay of radiurm-223
The total wolime o be administered toa patent & calrlated as folloves:

Yolume to' be = Body walght In kg = 50 kBghg bedy weight

admenseterad (mb)  Decay factor = 1,000 kBg/ml

o

Wohurme by ba = Body waight in kg » 1.35 microcurie'ky body weight

anmmisiered (mL) Decay factor = 27 mCrocuriaml

Tatle 1: Decay Corraciion Faclar Table

Days lrom Aeference Dnte | Dacay Facar | Days trom Referance Datw | Decay Factor
T4 2.296 i 0982
13 2181 1 0.925
12 2034 ? 0570
11 1814 3 0818
10 1.802 4 047t
= 1896 ] 0725
-4 THIE | b 0.6683
- 150 T [
-5 1412 b [
- S N F: - 1 g 0568
4 1452 10 a6
] 1178 [l [T
2 1109 12 0475
=1 1.044 13 D447
4 0 450

Thee Decay Corrscticn Factor Table 15 cormectad 1o 12 noon Cantral Standard Time (CST)
To detarming the sacay carrection factor, caunt the number of days: before orafer he
retarance data, The Dacay Cormacton Factor Table Includss @ correcfion 1o account for
tha 7 hour time differanca between 72 nood Central Eurdpaan Time (GETY at the site of
pranufactire and 12 noon US CST, which is T houwrs gasfer than CET

In'nnarime&hafure and afler administration, e naet patent dose of adminsiered Xofigo
shvaukl be getarmingd by maasuwement in an mpropriate méoisoiope dose calibrater that
s boenar) csalibrabad with & Mabional [nssiate of S rifs and Technotogy [HIS'I';I tracaalie
rREUM-223 standar (availabes upon mouest Irom Bayers snd simecied 1or decsy using
1he dite and fime of caffbration. The doss calibrator must be callbrated with ratiomay
rEcognized standards, carmisd out at e fime of commissioning, aftsr amy malenance
procedare that could affect the dosimetry and &t intervals not ip excesd one year

2.2  Administratian

Aommnister Xofipo by siovw isravenos injgction over 1 minuta

Flush the Inbravenous access (ing o cannids with FEetoplc saling Bafore and aiter
ingection of Xofigo

23 Insbructions for Use/Mandling

GEIEAl warig

Xofiga (a0 alpha parhcle-emitting . phapmaceutical) should be. raceived, wsed and
afministarad onéy by aithonzed persons in designated clinital settinge. Thi saceit,
storege, use. iranster and misposal Xedigo are subget 1o the reguiations andir
sppropriats licanses of the competeat official mﬁn

Xofipo should be handled by the user in a manner which satisfies bath adiabon safeny
and pharmatectical guality sequirsments. Approprata aseplic pracautions should be faken

Ratliation profectien
The adminstration of Acfigs i= assocaten with pofEniel rsis o other pessans (8.0,
medical satf, neers and patisnds household members) from radiation or contasmination

froemy spills ufﬁ*y fivids sugh as urine, Teces, or vomit, Therefore. radiation grotection
precautions mist be Bk R accardancs with nations and ool regulators.

F drug handiing

Follaw the normal working procadures for e handling of mdlopharmaceaticals and
use universal precautions Tor handiing and administration Swch a8 gleves and barse
govms when handiing blood and bodily fluids to svoid contamination, In case of
contact with sein orayes; the affacied area should be flushad immadiately with water
I the evant of spillage of Xafigo, the local rdiafion safely officer should be comtacted
Immedistaly o inflizls the necassary measurameants and raquired procedures 1o
decontarminata the area & complingng agent such as 0.01 M elhyiend-tiamina:
tatragcetic aoid (EDTA) sohation 15 recommeandad 13 remeye contamination.

% peiar passibls, patients: should use 2 taiket-@=nd the tolet should be ushed saveral
e afsar aach usi, nmmnqﬂawl Tuids, snply weaning giowes and snd washing
'.\;Lﬁmtactm Ivitfs. Caathing saiben with Xofloe ar patien lessl matier of urine shaoukl b
wasned promiptly and separataly fram ather ciatifing

%34 H




Aadm-223 Is primardy an alphs emitter. with a 85.3% Iractien of eergy emittad
as nfpha-particles. The fraction amitted as betn-paricies 5 3.6%, and fhe fraction
emiited &g gamma-radiatien 13 1.1% The éxternal radiation exposir assecabad
With mandling ol pabent doses 15 axpected 10 02 law, becauss the | Ireatment
ctivity wilk oe betow B.000 kEa (216 microcurie). In keaping with the As Low As
Reasonably Achisvable (ALARA) princiole for minimization of mdigion saposure,
4 is regommended to minkmize the tme spent in mdiatios sreas, to maxmize the
distance to radition sources, and ty use adequata shielding, Amy umossd praduct o
miatgnials wserd in connection with the preparation ar administration are fo be treatad
is rafimactive waste and should be dsposad of in actordance with local regulations.
The pamma radiation associled with the decay of radium-223 &nd It daughiers allows
for the radioactivity measurement of Xofige and the detection of cortamination with
standard instruments,

fafructions far prdpargtion

Parenteral drug products should be mepected wisually for parmesiate matter and
digeplommtion prior to Ldminstation, whenever solution and conainer pesmit.

Aufigo 15 a teady-to-use solution and sheald ot be diluted or misen with ary salulians.
Each vial is for Single usa ok,

Dpsimeatry

The obsorbed radiation doses i major orgens ware caloulated Gased oa clinical
biodistribution deta in fwve patienis with castration-resistant ﬁm\sme Cancar.
Calcufations of abzarhed radiatean doses were ﬂerfurrrbaﬁ using OLINDAERE [Orgari
Leval Miema Dose AssessmentEXponartial Modeling), a sofware program Based
on he Medical Intarnal Radiation Doese (MIBD) slgosthm, which is wlely usad for
established beta and gamma emitting radignucides, For radium-223, which |5 primarily
an alpha particle-emitter assumptions ware made for intesting; red marrow and bane?
asteagenic calls to promde the best possible absorbad radation dose caiculations for
Xefgo. considering As obsarad biomstibution and spacific characteristics.

Tha calculated abrsorbed radabion doses 1o difterent organs ane Jstid in Tabde 2. The orgars
with nighest abeorbed radiation doses were Bone (osteogenic ceila), red marro, Lpoer
arpe intesting wall, and fower krpe intesting wall. The calcufated sbsorbad doses o
other argans are |lawear,

Tabie 2: Calculated Absarbed Radiation Doses 1o Oryans

ol patients on the Xatigo arm and 2% on the placebo arm permmanently discordinued
Hrerapy dus o Song My Suppression.
In the randomized trial, deaths related to vasculsr hemarrhape in assocation with
myalospnresshon wene observed in 1% of Sofipo-treated patients compared to 0,3%
of potients treatad with piaceho. The incidence of infaction-ralated daaths (2%, sarious
Infections (10%), and lebeie newtropenia (1% wen simSar for patients tresied with
Xofige and placebn. Myelosuppression; nodatlhy  thromiaoiopenia, neulrogenss,
pancytopena, and leukoponi; has been rponed in patients treatad witn Xofiga. Intha
randpaized rial, eomplte bioed cownts (CB0s) were cbained suery 4 weeks prior 1o
each dosa and the nadic CBCs and times of recovery wese nol well charactanzed. In
4 saparat smgl:ﬂm hasg 1 study ot Xoligo, neutrophs and platetet cournt namins
pocurred 2 1o 3 weeks after Xafigo adminsstrateon &t doses that wesa upta 1 10 5 times
the recommended dase, and mest patents recovered agproximaiely & to 8 weeks attar
agministration fsee Adversa Regchions (B1],
Hematalnglc evaluation of patiens must be performead at haseling-and prior o syeny
dosn of Xafigo. Befora the first administration of }{a‘ll:igu. {he absolute neutrephil cound
(ARAC) showlt be = 1.6 x 1051, the plateiet count = 100 x 10971, ang hemuogloban =10 ¢/
il Bafore suhsequent administrations of Xofigo, the ANC should be 2= 1 £ 10%L and
MEHE coumt = 50 % 10V 11 there 19 no recovery (o Mese wvalues within § 10 8
after {he last gdministration of Xofige. cespite sacening supparthee care, furiher
fraatment with Xofigo should be discontinued. Patients with evidence of compramised
b marmow réservs shoukd ba manitored closely and provided with supportive care
ieasUres when chnacally indecated. Discontinue Xofigo.in patients who experience lifs-
Thresatandng complications despite supportive care for bone marrow failure
The safety and efficacy af cancomitant chamatherapy with Xafigo have not been
establishied Oulside of & clinical sl concomitant Use with ehémotherapy I8 not
pecammended due 1o the patental for addtive myelssogpression, [t chematherapy
oihir gystemic radissotopes or hemibody esternal radiotherapy are arrministare]
during (he treatment peried, Xofign should be disconinued
G  ADVERSE REACTIONS
The folbgwing seriaus atfverss reactons s discigsed o greatar desail in another
sectinn of the (el
* Bong Marroy Supprassian fsee Warnuds and Pracautions (3.1

Target 0 Mean Migan Coefficient i B1  Clinjcal Trials Exparience
o (By/Maq) {rad/mEi) Variation Becawse clinical {skals are conductad undar widely varng conditions, larss reackon
{%) rates absenved in tha clinical trigls of a drug cannol be deractly compared o rates in
Adrenals ICTTEF] T T the clinica! triaks of another drug and may o rafiect ihe rates abserved bn practice.
Bral D00 |:|'3? Eil I the randomzed clinical frigl in paterts with metastatio castration-rasistant prostat
i) R KL = ancer Witk hone metastasas. 600 patients racaived (ntravous injections of B0 kBo/
Braasts 0 0.1 120 kn 4135 microtuiiekg) o Xofkga and best slandard of care and 307 palients reesived
Gallblacder wall 0.00023 0.5 14 placetia and best standard af care ance edary 4 weeks for 6D to & Inections. Prior ta
LLI" Wall [ 171.88 i3] randnmization, 58% and 5% of patents had received oocetaxed in the Xofioo and
Small intasting wall Oo0oE i1 a5 ﬁ«mﬁ? ;}rg!r?d. {Inﬁaﬁtgeb } Tﬂh;gﬁ&ﬂp?;ﬁgmﬁgn of tragtmmant was 20 weeks {& oyoias)
51n|:r!aul_1_wall L, il £ Thie mast cornmmon adverse reactions (= 110%) in patients recening Xofign wer nacses,
AP e L 148 o daiten, vomitig, and perghral edam: (Tabla 3, Grae 3 and 4 averse events were
Heart wall D073 &40 - reparted among 57% of Xofigo-reatst petints and 63% of paceto-reated patients. The
Kidnays 000320 11.86 38 most comman: hematolegic fiborsiony ahrommaiibes in Xofipe-tealed palients (= 100%)
Liver B.00258 11 i were aermia, mphacytopana, lisopena: thrombocytopeni, and nectropenia (Takie 4}
Lungs 000007 0.27 ] Treatiment discontinuations-dus to adverse evenis socurred i 37% of patints wha
LnclE DO E i a4 | reczived Meligo and 21% of pafients who received placabo. The most commeodn
i : ; hermatalagic boratory atmarmalities lsading o discontineation for Xofigo warne
i L D00 1k jg anesmiia (2%} and thrombocytopenia (2%),
Fancrass .00 uAl Tadle 3 shows atversa reactions oocurring in = 2% of patients and far whizh e
Fad mairo 015870 B1351 1 InGgerios o Mol sebecle tha incidarice lor plarabe
g?:agmlc TS {T:I ;;2}53 “2;5‘3?5‘3 ;':'Il Table 3: Advarse Reactions n the Randomized Trial
SFIhEn T TG Rl ¥ Eystem/Trgan Class Kafigo {n=600) Placebia {n=301)
Tautes T 00008 T = Preferred Term Grades 14 | ﬁrm:.m-a Grades 14 | Grades 34
Thyimus 0.00008 g% 108 S— . m: i :
Thyroad 0.00007 0. ] lymphalic system BrE
Urinary BEdder wall L0003 1450 ] Pasicylopenia [ 2 | 1 [ @ [ 1]
orus 0.00025 134 7B Gasirnintesiinal dizorders
While body 002311 B5. B 16 Navsia k3 ? a5 b
'LLI: bower large intesfine Dlarrhea 2 Z 15 Z
ALK upper large inlesting Vomifing 18 z | 4 b
1 DOSAGE EORMS AND STRENGTHS “General disorders and adminisration sHe condifions
aliga (radium Ra 223 dickioride In}entlm{‘fs avaitabls in sinple-use vials contsining 6 | Peripheral adama [ ] . [ ] 1
i of soiution at a concertration of 1,000 kBgmL (27 microcurle'mL) ot the reference  [Fenal and arinary diserders
dhats with & 1ol radioactivity of 6,000 kBa'vial {162 microcurie/vial) at the relerencedate. | Raral Sl and impaiment | T | i | i | i
4 CONTAAINDICATIONS Laboratory Abrormaliies '

¥atigo is contraindicated In pregnancy.

Kofigo can causs tetal harm when administered 10 & pregnant waman based-on s
rachinize of action. Xefigo s nat indicated for use inwomen. Xofigo & contraimdicated
Inwamen wio ane or may become pregrant. [fthes drug is wsed during nra!;r'lmﬂ'.{:{lf
the patient becomes pregrsand while taking this drug, apprise the pafient of ihe polentisl
hazard 1o the fetus [ses Uise in Spactfic %puﬁm‘ws R

5  WARNMINGS AND PRECALTIONS

5.1 Bore Marrow Supprassian

Im the randomizad trial, 2% of patients on fhe Xoetigo arm -xpecianced Dona msaraw
failure gr angeng pancytapenia com to na patients treated with placebo, Thare
ware fwa deaths due to Bene marrdw (adie ang 1or 7of 13 patients treated with Xolsga,
bona marmow failure wias ongaing a1 the time of death, Amoag the 13 patienis W
experiencad bone mactow failure. 54% rmotdred blood transtosions. Faur percant (4%

Tabla 4 shows hematabogic laboratory sbnormalities occnrring I = 10% ol patierls
and Fer which the incigence for Xofige excesds the incidence for placebo

Tabls &; Hematologic Labaralory Abnormalities

Hemalulagi Xofigo (n=600) Placebo (n=301) |
% - ;
mm?ﬁn ﬂ'ad%l 1-4 | Grades3-4 ﬂrlﬁ:: 14 !EI'II:: 34 |
hnemia 43 fi EE | [ |
Lymphocyiopenia 72 0 53 | [ |
Ledkapania 35 a 10 [ ]
Thrombocyiopania L] 3 2 <1
Meutropania 16 2 5 | =l
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Labgratery valiues ware oblibned at hasellra and prear o sach 9-wees cvle.
Ao an adversa reaction, grade 3< thrombondopana was mpodad in 8% of patients on
Yotipa and in 2% of patiants on placebo. Among patiers wid recaked Kofiga, the Bhorbony
dbnoerraity graekd 3-4 thromd i1 oeeured in 1% ol ocatasel faie patients ard in
4% of patiants who had recaked pror docelaxel. Grade 5-4 newtropania sccurmed-in 1% of
sopatiel raive patients and n 3% of patients wiho fase received priar oocetmel,

Flukt Status

Datydration -occurred in 3% of patients on Xofigo and 1% of patients on placsbo.
yofigo increases adverse reactions such as diarrhan, nauses. and vomding which
may result in detyiration. Moniter patients’ oral intake and fluid stitus carshilly s
prosmptiy tradt pahents who display Signg or sympboms of dehydratse or ypoviliia.
Irjaction Sie Rsachions

Erytreema, pain, and ederna af the snjection site-wess reported in 1% of pafients on Kafgo.

Sacondany Malgmanr Nooslasms
¥olips contnbutes to 0 patient's overal long-Tefm comulative radianon expoewre:
Laag-term clmulative radiafion expesura may be assockated with &f increased: risk
ol cancer and herediary defects. Due to s mechanism of action and neaplastic
changes. Including estessarcomas, in rats following administration of redEm-223
dichinrids, Xefigo may increase the sk of osteosareoma o other secondiny maligrant
renpiasms ffae Monolimical Towicoiagy (13, 1)1 Howeiar, the overall incidance of new
malignancias i the randomized trial Was lawar on the ¥etino arm companed 1o placabs
(=% w5 2% respectrvelyl, but the ecpécted latency period for the dovelopmant ol
sgcondany malignancies exceeds the Guraton of 1ollow ug lor pafienis on the frkal.
Subsoguent TRabmant vl Cylatexs Chemaiferaoy
In tha rnsdarmisad chinscal trial, 165 patients intha Xofigo growp and 18% patents @ e
iﬁwhq gronp recefved cyteioxic chemothesapy after completion of study teatments.
BUANE 5&15? manitoning and lagaraiory fesiing was not perfarmead (9 dssess how
patents treatad with Kofigo will tolenate subsequent cytotoxic shamatherapy

7 DRUG INTERACTIONS

Mo formal clinica! drug Intamaction studiss have besn parfonmed,

Euhgmmﬁjamum indicated that the congurrent use of bisphosphonates ar calclum

Elrlmnmlallmuckers did mat atfect the safery and efficacy af Xofigo m the rendomaned
nica

B USEIN BPECIFIC POPULATIONS

B.1  Pregnancy Category X fser Confrainfications (4]

¥ofign tan cause fafal harm when administered 1o 3 pragnant woman besed on s

mechansm of action, Whis there are na human or animal tats on the use of Xafiga in

ﬁ{emmcp and Kofiga is not indicated for pse m waenen, matarmal wie.of a radicaive
ezapeutic agent oousd affect developmient of a etus: Xetigo i contraindicated in wormn

who are or may becoma pragaant whilh receiving the nrw,;l If this drug is used t_:unn?
regrancy. or if the patient becames pregnant while tking this drug, apprisa the patient o

Fn& patential haz.urdp:uﬂn'm fehas and the patential risk far pregrancy (oss, kivisa females

of mproductve potemtial to avaid becoming pregnant dunag traatment with Xofigo.

B3 Nursing Mothers

Kofigpo & nod indicated for use in women, i & et koon whether radiem-223 dichionds
I5 excrefed in hurman milk, Bacauss many drugs ara pucrng |n B milk, and Decause
of potential for serious advarse resctions in Aursing nfants from Xoligo, 3 decision
should be mads whather to dsoontinug nesing. or dscontinug e drig Bking into
acoant the impartanca of the drug ta the moth e,

8.4  Pediatric Use

Thie safety and efficacy of Xafigo in gedsine pabients have not ban estebshed,

in singe- and fopicity: studies in mits. findings i the bones. {dapletion of
OEE0CYIES, O astanciasts, fibro-osseous ksions, disrupbon/dsarganization of
e niysis/igroth line} and teeth [missing. iregular growth. TBro-0ssecs lesions n band
sotheth correlated with i reduction of Gatengarkis that ocusfec ot clinicaly reievant doses
begnning in the rarge af 20 - B0 kBq (0,547 - 216 micracurs) per g body weight

8.5 Gerlalric Use

Of the GO0 patlents treated weh Xofigo in the mndomized s, T5% were 65 yeass-of
ae and over ant while 33% were 75 yelrs of &ge and over No dosags adjusiment s
considered necessary m algenty patienss, No overel diffarances in salety ar effeclvaness
‘were gbserved hetwesan these subleots and younper subiects; and otfr raparied clinical
ei"pan'ama hias not idartified diferences i responses between the aldeny and younger
pafiants, but greater sensifivity of somme oldar (ndhiduals canmnot be ruled out.

8.6 Patients with Hepatic impairment

No dedicated hepatic impairment trizl for Xofigo has been conductsd. Since
radium-223 i= nedher metabalizad by the fver nor eliminated via the bild, hepatic
impairant i onkikedy te affact the pharmacekinetics of ragium-223 dichiorioe fsee
Chnical Pharmtaeoiogy (1230 Based on subgrosp analyses in the randomizad
ghinical treal, dose adjustmant 1S nol neetad In patants with mikd hepatic impaimment,
No dose adjustmants can be recommended for patients with moderate or severe
fiepatic Impairment due to lack of clinical data.

8.7 - Patients with Renal | rment

i dedicated reral Impai trial for Kofige has been conducted, Based on subgroug
aralysas in the randomized clirzal frisd, dose adfustrmam s not nesded in [?ammis with
axisting mild (creatining clearance [Grol] 50 to B8 mL/min) o moderata (Crol 30 to 59
mk/min) raral impairmant. N dose adjestment can be recommended lar palients with
savere renil impairment {GACH |ea than 20 mlrmin ) oue 1o limited data available (n = 2)
[sae Giftical Paemacoogy (12.3))

B8 Males of Reproductive Potential

Comracention

Because of potentia eMects on spermatogenesis assacated with mdiation, aovies
men who are sexually active 1o use condarms and their female partrears of reproductive
padential fo u=e 2 highly effective contrageptha method during and 1or & months afte:
romaleting ireatmant with Xotigo,

Wrlerliily

There ari ne data on fhe Bfacts of Xadion on human fertility, Thesa s potential risk (hat
raxbalin by Xofigo could impair Ruman fertiity [see Momeinial Ty (15 71

10 OVERDOSAGE

There kave bean ni reports.of inadverient overdasing af Xafkgo during clinscal studies
There is ni speciic antidote In Iha evint of an inadvertent overdose of Xofigo,
utillze general sigortive msasunes, ncluding manitoring for poieatial hema jcal
and gastrointesting! todeily, and consider using medecal counlermeasures Such as
sugmirem Pydraadde; banum sultate, calckum carbonate, caicium glucanate, calcium
phos phate, or sodiom algnate,'

Smgle ¥ofipo dases up tn 250 kBa (6.1 microcurie) per kg body mli:Fm were-svauated
ir & phase T clinksal tral and no dose-Smitng tedciss were observed,

11 DESCRIPTION

Aadinm  Ra 223 dichionds, &n uoha  paficle-ermifiing . phammacesticad, B @
radipdherapeulic drug.

¥edigo is supolied 25 a cleat, cotarless, isotonic, and sferile soluteon to ba adminstzred
intravangusty with gkl between 6 and B

Each millifger of soluien contairs 1,000 kBq radium-223 dichlaride (27 microcurief,
corrasponding 1 0.683 ng raglem-223, at the reference date. Radium I5 presend im the
sotution as a fres divalent cation

Each vial cantaing B mL af golulon (6,000 kg {162 mésrocurie} radium-223 gichloride
& the relerenca date), The inactive ingradients are 6.3 mg/mL sodium chiorde USP
{onicity #gant), 7.2 mpmb sodium citrate USP flor pH adiusimant), 02 maimi
hydrochloric ackd LESP (for pH adjustment). and water for injectian USF

This molecukar waight of radium-223 dichlonde, =RaCl, = 2539 pmal,
Aadium-223 has a hatl-Eeof 11.4 daye: The specific activity of repium-223 s 1.9 MByg
{51.4 microcwrin)/ing:

The shx-stage-cecay of radium-223 to-siable taan-207 acours via shorl-fved dalghiers,
and 15 acopmpanied predominantly by slpgha Emissions. Thers are slso beta and
gamma amissians with diffarent ensegies and smission probabilities- The fraction o
enargy emitted from radium-223 and its daughters as alpha-partices i3 95.3% {enarmy
rangs of 5 - 7.5 MeV). The fractsan emitted 26 beti-particles & 3.8% [avevagn anengeos
are 0445 MeV and 0,497 MaV), and 1ne fraction emitied a5 garmma-radiation (s 1.1%
[gmargy ranga af 0.071 - 1.7 Melf),

12 CLINICAL PHARMACOLDGY

12.1 Mechanism of Aclion

The active maiely of Xefigo is the alpha particie-amiding isatooe radium-223 (as
radiem Ra 223 dichiorida), which mimics calclum and lorms compleses with the bang
minesal fytlreyapatie at areas of increased bane turnaver. such as hone metastasas
{see Tabla Eﬂ i high linear eneegy transfer of alpha emitters (B0 kelmicramatar)
fadls to a high {m:qum-:'ﬁu?_ld dowbie-strand DNA breaks in adjacant-cells, rasulting in
an arti-rumor effect on bone metastases, The alpha pardics range frarm radium-e:
dichlende is less than 100 micrometers (lees than 10 ceéll diarmeters whech fimits
damage ta the surrounding norrsal lissue

12.2 Pharmacodynamics

Comgases with placsbo. thare was & signiticant difarence in favor of Xohgo for &l five

serum biomarkess for bone tumouer studied in 2 %hm £ randomized stedy (bane

farrmation markars: bone alkaloe phosphatase [ALP). fotal ALP and procoliagen | N

progeptide [PINF], bone resorptian markers: C-ieeminal crosslinking 1Efv%mtiﬁn ol

typee | collagen [S-CTX-1] and type | collagen crosslinked C-talapaptide [ICTF]).

12.3 Pharmacokingtics

The pharmacokingtics of mdium-223 dichionde i blood was linear in tarms of dose
roportionality and fims indepandeance In the dese range imvestigated (46 10 230 kBo

F‘J.Ei to: .76 microcurie] par ko body waight),

Distrbumon

After intravenoim inechion, radiem-223 i8 rapidly cleared from the Glood and is

distributed prmariy into bone or & Bxcedted |nto iniestine. Fiftsen minutes post-

injecsion, about 20% of the injactad radeoactivity remainad in biood. At 4 hours, abaut

A%, of the injpctad radinn:m'.'rrf remainad In fioad, decreasing 1o kess than 7% at 24

hours after the injeczion. At 10 minses: post-smection. radioactivity was cheervad

in bone and in Intesting. At 4 haurs post-mijecton, he pereentaga of the radicactive

dosd prasant in bong @nd infesbng was approximeatehy @1% and 49%, respackively’

Mo significant uptake was sesn in other argans swch as heart, liver Kidnays. wrinary

bladoar, and spisen ot 4 hours postmnjection [see Dosege snd Agministration (2.3

Metabolism

Badium-223 i5 an sotope that decays and 15 nat rmatabokned

Elimination

Tha whoda Boady measurements indicated that aqfcmlmmw 3% of the administerad

radi ity was excrated from the body within 7 days atter mjsction (after corracting

tor decay). Fecal excretion is the major routa of alimination from tha hna. Ab48 hours

aftar Injectian, the cumulative fecal extretion was 13% (range 0 - 34%), and the

curnikative urine gucredion was Fe (rangs 1 - 5%). Thare was no svidence of hepato-

billigry excretion basad or imaging datz,

The ra® of dlimination of radiom-223° dichlonde from the gastrembastngl tract is

inftuenced by the high variahility in miestingl iransd rafes aoross the population. Patients

with & siowar intestinal fransit ste could polentsly reoeive d fegher intestinal radiatan

expogara. It is not known whather this will resull in increasad gastrotntestinal toxkcity.

Special Poplanons

Sataty and eflectiventes of ¥ofigo have not been established i children and adalescents

bebow 18 viars of e,

Batiants with hegalic impasrmet

Mo dadicated pharmacakinefic study In patients with hepatic impairment hzs been

condugtad, Howaler, since raﬂmm-ir%:} {5 01 metabolized and there is no evidance of
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hapala-tilsny aucration baged oo IrmagEng dala, Nepaiic impaTiant s fok expected io
atteet the pharmscokingbios o mdiuin-223 dichlonde

Fatipnts wiih mnal impaiemant

No dodicaded pharrmacokineilc sfudy |n gatients with eagl bnpaitment e Gesn
comdueied Hovwesar, sincd  pgorefian in urne 5 omimemal and the majar roote
of eliminadion e yia the fecea rndl Imgagrment & notb oxpealsd o affecl 1he
pharmicosnetcs of meum-222 dichlone

12.6 Cardiae Electrophysiology

The-sffect of a single dose of 50 &Ba/'kg of radium-223 dichionde on the OTE infenms
et Evlunteet (1 subnro af 25 gt (27 reoad Koo and B raceied placaba)
in fie rancemized clinical fral, Mo large changan in the mean QT irdenl 9, greso
fhan 20 ms) wita detact=d Up- 1o & NOoIS post-dose. Tho patintes! for dalivied eHicts
on iha 7T mincal afez 6 hors was not evaluated,

13  MONCLINICAL TOMICOLOGY

3.1 Carcinogenesis, Mutaganesis. impabrmant of Ferility

Ardmial shidies fave not been condoctod 1o evadue e carcinogenic potantial of
Fatinm-223 dichiords. Hownuer, o repeat-dase oy sludles m rd, ehisosarcomas,
d kngwn gfinc of bone-seeklag ridionuclides, wiere abseroed at clinically reldwant
doses T 10 12 months aiter the st of eatment The presence of othar neoplastic
changes. meloding lymphoma and mammary glend carcinomi, was o= reperad o
12- 10 15-month repesl-tose toeiciy sludies o Ets.

Ginalie 1oxicmogy studies faye ned boen congductod With radium-223 diehiords,
Hesswar, the meshanmsm of acthan of mdiom-223 deblarids nvehes mduction of
doobig-atrand A Darks whicl & & indwn et of rdation

Al studies hive ot bean contudkd Jo-avaluate e effects ol fdum-223
gictaride on masa g lemada fartility o reproductive: function. Sohige may impsi
Fartilty dnd regepdualng function in humons bazed gn fts mechanism of acton

14 CLIMCAL STUDIES

Thee-efficzy and eatuty of Xofgo wars dwaline i @ soule-Bind, aindemio, ek
contiohed phasa 3 cinical el of patents wilh castradio-reastant profiate canco
Wil sympiomatic bone metestses, Patents weh visoenl memstases and matgnan
fymgihacanopathy sxceeding 3 cm wee ewlpded. The primany pffoacy erdpont was
ol ErEl A ey stoonoany efficacy andpoint wos tims -t fes! oyrnpsEnmame ek
aurnt {536 defined as extarms baam radiat e Warapy (ERRT] ol oy sklatal syrnpborms,
re sysptomatic pafolpis bone tracture, oocerence of spinsl ood camprsssan, o)
turmar-rilabed ariopedic surgoal inervention, Thers ware no schedulan mdiographic
nsEEESTENE performd an sy, A0 patients wers o Continge anoragen degrivanion
Herigy. AL e cut-off date-od the pre-planned imerin ansfesk, 5 fota of 809 patiants hod
baen randemizad 214 1o eahe Roligo 50 ¥Bg (1,35 microourel g inframnomshy e
A& wesks for 6 evcles (n = Bd1) pus. best standard of care or mafching placeba pus best
gtandard of carg (n = 268). Bast stancard of cao inchodg |pesl EEIEH unrtitostermids.
Ardiandr . Eatogens, eslamusting ar ketooonimeole Thampy wis continoed il
L Eanis toxicity brintion of oyteiomes chamotfempy, oiher st ahosoiope.
Femi-biody EBRT ar otfver Impastgational drsg, Patients with Crobn's ease, ulceratie
ceiis, prsor hesnibocky radiation or uraatsl immment spiral cond comgressean werd
axgluded from the-Bludy, In palisnts- with bone fraciures, orthopedic. stabillzation was
ol Betond Stetiog arresurnm g taatrnn sl Xofign,

Thie foffovan( patke cemographics G Dasebny ditese chursctnnEics: wond balineed
beabwasn the arms: The medan age was O ranpeA44-94) wirh o racl dizdibition of 84%
Cautasian. 4% Asian, 2% Block and <1% Othir Patant were anrofiad pesdamisantly
fram Eumpemﬁ%wih 4% ot patients enrked from Neh Amanc, CCOG peraimance
status was 6-1 1n 8% f paients; E{Iﬁw-mu pareent of pRtients had 6 or morE oons
Hoar lessors ane of those 490% hind > 20 kesions ora suparsca:, Gpiats pain medications
s aised for cenced-saind painin 54% of patints, nop-ooiits pain medgatons ind4 s
ol and g paln modications ) 2% of pafsih. Patrets witfs stafified by hesaline
ALP pisphoephomale s, and pror dacatit xpagure, Prios bisphasphonitis e usod
by £9% af paniens-and 58% nad secelved prae docetial Quring thi reakment period,
Ei% of Xofigo patients and B of pucokd patiens eostadg gonadobgpin-rokiism g
N ITioNE apanists marl 2% of Xobiga patiorts and 34% of placela. gt et
semeamaant anmnorigens. Use of sysiemic stplds (41%) and bephosphonates
[40% | was-balinced b the arms.

The pre-specitiod interim 00ojysis of overmll Surdyal el a siistieaily sgolicant
improyement i patients recaiving SOFGD plis best sandard of care compared with
rlﬂ'filﬁfn-m reiglving placehe plus best sandard of care. An ssplorsory updated svensd
survival analysts parformed before patiant crassovar with an adddionnl 294 ewants
resultgr] i findings congstent with e imerim analysis (Tabla 5)

Tahte &: Overall Survival Results from the Phase 3 Clinesl Trial

Hofign Plarsbo '
Imberiom Analysis
Subgects randamizead 8| 268
Humbar af deatha 181 (35.3%:) 123 (45
Ciirgored A50 B T 145 {54 1%
Medigat survival {months] * f4 112
[95% Cb) [42.9,15.4) [ 940 13:2)
Pl 185
Hazrid rittio (95% Oy [,p85 (05562, 0 875
Updatad Analysis
Subwerts mndamlsad 514 307
Number of daaths 333 (84.2%) 196 (B3.5%)
Capsared 2B1 [45:8%) 112436 5%
Madion survval (months) * 145 11.3
{858 G (Y28 18:1) {104, 1285
Hazard rafio {35% ClF 00596 (0581, 0.832)

* Suruival Yime is cilcukstad ag monbs: e date of randamization 1o dake of deith
frarm dry caise. Subjucts wheare nol deceased o time of snalyai= arscensored on the
(BSE b SIDRCT Wk B 10 Dealve or (080 b folowsup.

T peNalum s o o kg erank f=et gkratiiod by et ALP gurrenl wse of isphesphanates.
ard prior uge of facstEsg

- Mazird matio 5 ram o Cex proporional ameds model ddjusted far ot ALP, current use at
s phosphonates, o priee use of docetawsl Hizar nidie < 1 fsors mdinn=223 dichiaride

T Kpglam-Mesr curves for ouesall swraval basen an the updated servivil resalls are
shown In Figure 1
Figurs 1 Kaplan-Mewer Guerall Sunaval Curyes from the Plpsa 3 Clinlcal Trial

S e i er e Berand) el
Radnby Ponuiwihan

Fsbhabbily o seameeai
=

[y p—T
Taprne—  —— Wwlige
yamiee ol prieis o cus
Epepy Wi iR i L o (R ] (L] {17] i in F B L
SBrratr & s T ™ ina LT 18 s id L} & E L B

Tl wnrglvial Tes s wise siEported by & delgy 0 the fims 1o find SSE favaring e
¥ofip arm, Tha majority of events conslstad ol extamal beam ragictherapy o bone
rvEstEEes

18 REFERENCES
1. Ruretion Emergency Medical Ma i, (REMMMatana! Lomry of Medkne
Websie, | hitp:\wswmim rﬂm.wmlﬂm!imiun.rﬂmmu:kmqaﬂmls

16 HOW SUPPLIELVSTDRABE AND HANDLING

Kigtmn (radum Ra £13 dichloride o i) is au;oliqd ir s |e-usa wials carmainmg & me
ot solutzen at & ssncoirmtn of 1000 kBe'ml (27 momocurie’md.) with o bl mioactsay
ol B, 000 kBiyhvial (152 enienoeaitiwivid] ag e rdiranca date (D B0419-208-01).

Siornat roor lemperitire, balow 40° C (104" F). Store Xaligo n the coginal contalmer
of eguivalent mdiation shisiding

This preparation i approvid Tor uno by permons under-lesnse by the Nuckear Reguiatony
Lrsmrmissian or he rekant regitikory didbrity of an Agreament State:

Follows procedures for proper hendhing and disposs! of radioactive pharmaceificsts
Fane Dosape and Admiistration (2.3)]

17 PATIENT COUNSELING INFORMATION
filuiss patients:

+ T bie compliant with blopd cell count memionng eppaintmenis while recenmng
Koty Explain the imporionce of roufing Dlood celf counts. (nestruct petients 1o
raphirt sipns ol blestmg or inlechoms,

Tor wtay weall bydritid and to Mmonftor eral ke, Ml stitus, and oring outpat
while treated with Xafipo, instrust patients 1o reporl sigrs of delwdration
Iypawémii, Urinary eatenmtian, of ree failurd Jiesuiciesy.
There are (e rastnctinag rmgarding comact win shar peapla d@iter recekang Kmlfn
Fellow grioef Tryghing practices wies meovng $oligo and for af st 7 veesk ot
st injgction i oedir 10 nninkze faoaton axposuee ram bodity NS 1o housanald
mambess and cammglvess. Whenaver possiile, patients shoukd gse a toibet and tha
tnbel should be fusned several tenes afier aach use, Clathing soiled with patent
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