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[ Abstract] Bone metastasis is a common complication of advanced tumors. Severe pain
frequently leads to a decline in quality of life and tendency toward bone-related adverse events, such as
pathological fractures, spinal cord compression, and hypercalcemia. To alleviate pain caused by mild to
moderate bone metastases, conventional analgesic or external radiation therapy can be used. However,
when multiple body metastases and severe pain occur, the two aforementioned methods become
ineffective and cause serious side effects. Some radionuclides can be specifically taken up by activated
osteoblasts and can be retained in bone tissues for a long time. Therefore, systematic treatment with
several new bone-targeting radionuclides, such as *Sr, '’Sm, and "*Re, has become a new approach for
providing additional targets and a safe and effective treatment for bone metastases.
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1 *Sr

“Sr kT B AT, e 1.46 MeV, Wi
Wik 50.5 d 224, S P B ORI T I S Y R 24
7 6.67 mm, AP AREMI BN, PSr FEMRE R
BEIEFSTRSMALE N 10 1, HEFHSASIE
WEHARERIE Y 20 1~25 17, HEEZRE
WEAR, Bl IR A8 2 14 d, i
FEF RS I TP AT 50 do ¥St AT AT 5 A% 2K e 41
A7 3 L e o e & =189 NS B =W et o] S T K
Pl : © “SripTr g AL N, W T 52 B iR
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1.1 ®Sr Hzyigyy

Ik 1) U fiff B St 36 T I B S R 120
], FfE 150 MBq/ B & 45 245700 i, LSRG IR
IR CIRAR I e KL AR 1) L PR L TR AR (IR i
PRI | PR | PRI RO BT 57 3%
MXR), BRER: BITE 6 AW, 20 il
PIRIEIRTE A, FEEEEm GRS n;  BE IR
HH S R B PF 4 (7.80+3.50) 43 2 (4.10+
22048 SRkERE H B N 30% DL 40%
(48 f51]); FEA[)ypg BT B il 22 1], 45 TR R b
T B2ES.

0 SO BFSE T 65 11 22¥Sr 1697 1 Jili 8 B
R BE, U AR ] B BRifER B 148 MBq,

WEAPRALSG . OBEVIRYT TS B IPRIR TR I
PIRRAERAR, 43 BT A (B I RAR IR P43
MR A H AR SR B AR/ NEE H i 7AE
b, X RETTRCHEAT 4 G5 A i 375 J e A
M2 TURE AR AL BRI TS K284k @R
FHIRIT I WBC AL/ N K - B 2R AE PR R B
No Zeid PARRIRIT, BRKIR RN 76.9%
(50/65), Hirh 23.1%(15/65) B #5052 2 2% .
PG MR IT BT 19 (7.443.6) 43 T B BIR97 5
(5.2£3.1) 7, ZRASZI2¥E X (22927, P<
0.01), ‘HiBITERIEKR 76, /156, BA
BURN 33.8%. MMLTH JEE AT E K - M (32+26) pg/L
B PR 2 (21£13) pg/L(£3.030, P<0.005), f#
GO IR B KO M (26421) pg/L FREZ (14+
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1.2.1  ¥Sr A MR ERRENIRYT

2018 41— TS R FH M IR AR 5 St ¥
J7 ICAE IR AE /N2 e it (non-small cell lung cancer,
NSCLC) BH#: %, ZWIFEIA T 105 B, Hef
LR 34, BB 356, AN
“Sr B MR I RRANIAIT 4 ;s B 4 F S VG
H; C Ak BRI T . WS T HIRE
HH 7 ZH 14 (skeletal-related events, SREs) ) %& A Bt
[ ALSAAF R, A7 12 AR, A4 EEIK SREs
B H LR 14 4~ H (95%CT 4 11.8~16.2 1 H ),
B A1 C 415350 94~ H (95%CI N 7.6~10.4 1~ )
A1 H (95%CI N 94~126 4 H), A5 B,
CMA b 2R HA ST FE L (¥ P<0.05),
A W B BALEETE R 16 A H (95%CT R 14.9~17.1
NH), BAF CHI IR 11(95%CI 2 9.9~12.1
AH)FI12 NH(95%CT h10.6~13.4 M H), A 5B,
C W b 22 R A Gith2# 3 L (35 P<0.05) 1Y,
IZI G A AR St WA Mok s R 5 — 3 s
FHECEE, AT EIER NSCLC BH:#%5 & 1 K SREs
) A& Az I I], SE G AR A7 S FIBEAIL SREs 11 R AR A&

55— T FT 8 RSt AN BIE R 4 KBk 45 7 FH
LI AT RICR RN AR 0 i M0 80 TR 86.7% NI
93.3%, RTFHRLRIT, HERWASIF¥E X
(¥ P<0.05)"",
1.2.2 “Sr BRA MUK SRR —8iRY7

Zh AN LA TS B2 | MR IR IR a2l
DI R — A FH 2% NSCLC B s B 5 T 3%
SRR TR 1A G HZG A S o 254
L, ZRAHE G L (P<0.05), {HFMMHZ
22 IE) Y A 22 e g 2E R L (P>0.05),
123 ¥Sr BA"Te"-MDP s MK RN TR T

AN B BF ST S, P Te™-MDP 1k
RMERREN 3 AW, NS 95 Bl B A 1Y
SBE AP AR R JRYTAH A FNRYTAH B, &
HIEE IS IRY7 . FEUCIERE b, JRYTAL A FNRYY
2H B 43 9B P Tc"-MDP HIWE K BB 4, 45 5% 10
N: WBITH A FNAITA B A B SR 9
81.25% 1 83.33%, XL N 57.58%, ZSHAHL
T2 B L (P<0.05), {HIRITAH A R NI A
B3 I P>0.05), IZWFR A 4R, YSrik A

PTc"-MDP B R B B 2407 AT L i el
it e o SR IR R T A
1.2.4  “Sr BASE BER —aNiRYT

—I RN T 67 Bt S50 B, 4
3 19 B HYScIRYY . 28 il fif U B R
THNIRYT . 20 Bl Y Se BA SUR R —ANIRYT
SRR VSt 41 B GR N 84.2%, B
JBETR — M2l 80.4%, BXAFHZ54 R 90.0%, 3 4
Z I Z R TE T2 (P >0.05), ¥Sr HiGITF 8
ARSI RCN 15.7%, SR BERR 4041 10.7%,
A AN 45.0%, A AT R EmT
HAL P41 (P<0.05); *Sr £ 14 3% itk R H
47.3%, FAJEBER AN R 42.8%, BKA 24 R
80.0%, KA HIZ2H W3 T H At — 20 (P<0.05);
3 AN ROV e i mI 0L, i St Bk
G B R —ANATT B R A A RROR, A2
PERAE, JErl4e e B AR TR B
1.3 ¥Sr Aok R 5 550 7 I B ok JRiE R 1) LA

BEIMAEC SR FHY S B R R A YT NSCLC
B E RN, 20t 2 A RRITE, Sk
AR IR ZEL i SR T 1 (B R5CR 88% vs. 64%)
FIE L T IR 175 0 (8505 48% vs. 24%) B AL T ik
IPECE MR IR AL, H2ERWA G (3 P<
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1.4 ¥Sr A EAREESRIRYT

5K 25 AP WBE TSy A £ AT 2 VAT
PR T RPIRNITAL, M6 M HJE, iRk
B, BRA FHZARTT 5 PRI S A B0 (94.4%) 5
TRt A (62.5%), HERAGI%E
SL(P<0.01),

2 ¥Sm

Sm fy f B A, i bR W A R
Sm ALY, CEEIZy 463 h, KT P ATy
SPek, BTRAEA LN AR 0.6 mm,
BRORGSFEN 2~3 mm; 5 £ T DU FP R i 7R R
(ethylene diamine tetra methylene phosphonate,
EDTMP) L iidsE 51, M SRAHE s o
PEST, # Bk E 5°Sm-EDTMP i 15 41 21 1% 1 i
L, RIS E A 5.5 min, SRl R BR .
St 8 h MRTEBRFR N 50%, MRAGAF I
FREE, HHLRCER 55%~75%", '**Sm-EDTMP
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BEWA RN ERERMMNE8EEE. WBC
/NSRRI PERRAR 10%~40%, 6~8 J8 5Pk 42
IEHP,

8 Sm £ X il A BERIE RAT 5 880, IF
HEA LIRS . Ratsimanohatra 26 4238 T
— AR BIBAGIRESE , ZBATIA T 6 Bl a5
(B, ffF'PSm-EDTMP 597, 455 i R
TR T 98 247 1) 7] B G 8 A

1M 55— T REHLG BEIEST K 105 Bl AR FE
B R B I B B B A3 R BREEL 30 451 (R
FHIEFRIAIT). BI74 53 6. I BEE " Sm-EDTMP
o2, ZRBR. WA, by My
BX &' Sm-EDTMP 41 1) ¥ I 2% it A R0 % 50 5l R
26.7%. 41.5% Fl 86.4%, i &3 EFE W 7 9 N
2540 H L 454 HRM 754 AR, i sT g5 R4
/N, PSm-EDTMP X 58 | . Bl B K
TRITRTT AR, L REHRE o R 1 AR T T R K
acycaiis

FPRREERY WFFT AR/ IN AL 9 AN NSCLC %%
BB E, ZFEA T 168 1945k H ul 40 i 2
SRR R EE, A REE
1T 1~3 K Sm-EDTMP N JRGHRYT, ik 29.6~
37.0 MBg/kg, iR Ew: BITASERN 65.4%,
HASERBEfRN 21.4% ., FRIYG/HR 44.0% . T
HH 34.5%, /N LTI BRIRTT A R R 54.8%,
NSCLC HIRIT A RCR A 67.9%, —H =R TGt
R o WWITA RV, A 15.6%(26/168)
() MR R AR BE R WBC ., I/ MR I 2T 2
IR T R

3 ¥Sr 5'Sm-EDTMP J7 LRI L B:

— T[] Jsi 4 9 5% bb A T Se Al Sm-EDTMP
Xof el e B M R Y T AR IZAFSR AT 27 iR
&, HAErgpE 16 6. FLAME 5 B, Wi 6 i,
BE DT A A (11.5 £6.3) A~ H o ¥Sr iR IF Fl R
150 MBq, '’Sm-EDTMP HJ3A57 75~ 37 MBg/kg.
RN, WAREERITEBAN TR, 257K
Gt E X, MIgEmir eI B2k, 18
7 5 1/ WBC 7K T B & A2 3803 5128 33.3%
F118.5%, (HTE 6 JA G ¥R EH ™, S5 gs iR
P75, ¥Sr ' Sm-EDTMP X T fififa B 55 4% B 1)
PIRIHIRITRCR, B2 EER LGSR L.

4 SRR IRKBEER AL AT B R E
REITR ST

— T R ) TR B A 5 43T T AR A
CEAIRYT RIS B RS R R BT A RN
AT 36 B, Hrh BRIk MR 12 6], BRA0M
95 18 B . /NARBR A A Ak g S AR AR A A3 Ak g
LI, PP AR P o PR e e 3 1
GRS A T 176, T 13 F AL 6
Bl AT RIS EIRIT %, RN RIGYTY
Sk HSm-EDTMP, 754 29.6 MBg/kg, #lkiE
B, BH 1R, 47 2~4 WRIRIT o BUBEBR E: il 57 i
FHMAK IR — . S5 R BN —IIF IR
)BT RN 62.5%(5/8), i3 4r & ik R Ky
50%(4/8). Wl 223 H 12.5%(1/8). ¢ =L
FH 0%(0/8), ALITIRA WHKIBERR — #h 1) A R0%
1 100%, Hrh B 22308 52.38% . SEARL R
7 42.86%; ARIT . MAKBERR — 8RN R AL R ERA LY
FH, IR 2GR 100%™, I FRATIA
9, DMEIT R ERZEA 1R v R K2 BB A T
B, AL AR B R NI AR T B RS
PRAMAFMER, —FHBH, AT PR EAE A
PR ERRCR, M E AT R, $E AR
AT A
5 "Re-HEZTHETBEAEE ("Re-hydroxyethylidene

disphosphonate, "*Re-HEDP )

"Re S —F A G B R Y H SRR O PR
£, =W N 89 h, 5 HEDP &4 &K ke & hy &
A" Re-HEDP, ##KTES G 3 h BRI 5 306
. MR, "Re-HEDP (1) 24 ¥ 2F 5
Wik (45+6) h, HEHRIUE 5 E R E R E
Ho, EZL BT,

Leondi 5% R IR GBI 55 4347 Re-HEDP
TR YT IR Ak ARG TR B B8 F8 3 RS AR
MR SIS T 24 B, A BETEIRITRITT
CT 5, HbRAEWRAE, S5 Re-HEDP
HHATIAYY, I 1295 MBq, JTRfT 8 i, 4%
WBoR, WBIT RIS 6.942.5 FFEZ 3.242.6,
77% BFE IR YRR R, A4 B
TEHIERZY, 91% BAE ARG Fom I ok, 14
B B REA B
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