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Application progress of Yttrium-90 microsphere selective internal radiation therapy on metastatic liver cancer

ZHUO Guanxiang', GAN Linhe', LIAN Jinfengl, WANG Yilin®
1. Department of Hepatobiliary Surgery, Fudan University Shanghai Cancer Center Xiamen Hospital, Xiamen 350003, Fujian, China
2. Department of Hepatobiliary Surgery, Fudan University Shanghai Cancer Center, Shanghai 200032, China

[ Abstract] Yttrium-90 microsphere selective internal radiation therapy (*°Y-SIRT) has been widely used in the treatment of
malignant liver cancers, and its safety and efficacy have been fully validated. As an important local therapeutic method, *°Y-SIRT
has been utilized for the treatment of multiple metastatic liver cancers in many cancer diagnosis and treatment centers at home and
abroad, demonstrating significant therapeutic potential. This article reviews the basic principle, development history, indications and
contraindications of **Y microsphere, as well as the specific applications in treatment of different types of metastatic liver cancers,

aiming to provide references for further research and optimization of treatment strategies.

[Key Words] metastatic liver cancer; Yttrium-90 microsphere; selective internal radiation therapy; interventional therapy

JHF I 2 22 ol R P g e B 1 R SR AR 2 — JriBRVE DL K Jihed S B v A R s, RS
RS TP S48 T AP A0 R 105 ) 25 P e 8 v ik JPRCA R BEE I AIRITHORB AW K, 42-90
ML . Wk U e A% 2 T I B L 422 92 Vi T it 1) i BRI FEE N CHAYY (Yttrium-90 microsphere
TR o THARIE 2 UL s B E A, LA E selective internal radiation therapy, “Y-SIRT) {EH
FEfEZ, M. MR . FLIRE . R, BR — MR DT WA I AR B I OG E  4
o8 5 et RS B Xﬂ‘?jﬁgﬁ%%‘@ R, HTE SR SR AR A R B e A T By T Y
B, FEFISEE R ARG TETFARPLZ, TR 2 A O AE R A B PR S . AR SCZRIRY -
PER2E . YRl AT EERIRY T A RSN TR SIRT TESE RS YL vh i im PRFFEE e
Pk . SP4ERAL (radiofrequency ablation, RFA) |
HEHRYY . ZFE NS PR ZEAR (transcatheter
arterial chemoembolization, TACE ) . HFshlkiEE: TSR IT T 43 R RS IR I AR IT -
1E¥7 (hepatic artery infusion chemotherapy, HAIC ) ANIIHG T s 2 270 60 Gy W = 58 41 577 5 A4 e
4 B AT R [ SRR T A . AR, ZAMRETR RO I A, T IE R S BRSO o 30 Gy

1 "Y-SIRT BYHIE 545t
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e SR O 2 5 & AR O AT 4 . R TR T o
WSHATY, WA R HRAE RN, B R
ARV 0 3 2% 6 L D R R R, ORG o 1) R A
5, SRS

Y-SIRT 1k S 81 i) ik B3R 97, i i ke
Y BRIC A TR 28 I ol ik B T A R £k it 3 ik
Rk ot B AR I AR . T Y-SIRT H A7 HC iR
B (CF¥ 2.5 mm) | HRERE (19 0.94
MeV ) | WA (64.1h) my%etE, AT EE
A v i T b gRE SR R AT TR YT, R PR ek
it JE) B 18 FF S R A4 03, i ELBE SRR IR B2 40 A
DR AR S R S . R AT W E L RS, IE
W IHRE 75%~80% [ LA HE Tk A T 1Bk, T
TR B INAEE 80%~100% 3k A TSIk RS . B
R VR TR AL B R TS R, e A YR 2
Y J R A e A S Bl bk, sk — I 3t R 22
HJ'Y-SIRT #2446 T FiS (k4 . 515 % AFEAA LE
I Bl ik 545 v ik A O P SR S e e i B e
A (R (3~20) : 117, SEUhE
AR RN, A TR EENEFN. A
Al P BR A4 feJ% ( hepatocellular carcinoma,
HCC) &, TACE 2% Hi/r AJik, Salem
A= ESE R, "Y-SIRT 4 2t TACE i3 41,

2 "Y-SIRT W& RHTE

1967 4F, Ariel %5 Jaffi P % HIMERY Y 3
BRIVA YT G . 20 T4 80 4E4%, Burton %" Al
Wollner %5 /3 BIJT % T A AE floek Fnpl s ek, fie
P T U B i ok T 00 BB ) BE A I A )
20 2R, Y WERIASSEE FDA #itifE, HTIA
I AT I BR B9 F 9 A4 B s iF % 8% . 2019 4,
Y B AR O v A T R e B
T B ERYT, il E ZBRTE T E I
AR . AR, BEE I ABORFFEL D
FY-SIRT () Z 0, HIF oM e Em s T
E— 2B UE,  WCN R TE T I A e 1
BEFEZ—,

3 "Y-SIRT =R 4 FE T H A B

3.1 i FAEFe R SR APIAOCSCHER, gk

PY-SIRT A3 N UE AR AIE . 38 I I »
KT FARYIBR R MEE; (2) BT
W=31H; (3) @G sh Kk St 8 8w
% (4) WAIBYT T REM MR, EeiERZ T
RIGIFF . dXEEBIE: (1) IO EZM,
LGRS . T E B, MR /K A, Child-

(1) Hhiz

Pugh 704 C %5 (2) MRS 28K, But
HAFI<3 A H; (3) Bihfe. WIREA4, W

Bk I 42 <60 mmHg 5%, 1fi %8 1 A1 <90%,
WU/ B % <30 mL/min i MM JLEF>176.8 pmol/L;
(4) JFFME A8 A S, BB AFEAS AT 2 E RY T
SIK-T T ERDKEE . TS K- sk s (5) 1]
wk 3T 58 A ZEB SRR D (6) il 5]
FREREG (7) FEEAREMIEPMELA (Eastern
Cooperative Oncology Group, ECOG ) A& SR P
9 >2 iz Nidsine s, (8) A4 IERH)
k-B i sh ki (9) Mg A 53 480>20%,
B RS> 30 Gy, B il Z T4 )
#>50Cy; (10) ZAsfFLi 4. Xk
it: (1) BCOG RJRBEIESr 2 535 (2) AT IE
PIRREIRESAR s (3) BEAEEZ L8 KT M
oriAR;  (4) FTAIEM M dapEsss (HIhaesTi
ST EEIE ) 5 (5) ATAlIERMHIIREAR A
3.2 ZHMEIF445 ( colorectal liver metastasis,
CRLM) 45 Wi © o 4 BRI SE A OCHE T 1Y
BRIRE, 24 50% HI45 B B AR 2 Wi 5L
HZE M, MRS CRLM Y & UL ER
fii. CRLM HEMNAST I 208 PARVIBRER & 4 5
RI7, (HIEL 10%~20% M EA FARLS. H
B, A F ARV CRLM B EM 5 4E M A fF
(overall survival, OS) (U 14%, fbI7HEa T
CRLM HE#H 7 OS L 4~5 A~ Sk
2 B AyT IR H e i ] TS5 CRLM B &
1) 75 —FayT =X, BB BIR YT B K R REpk
78 R IR R 1 HAE IR R Y )2 W

K HEETLGAMIEMZ (National
Comprehensive Cancer Network, NCCN ) #5 7R
Fih, "Y-SIRT Al HI T AR CRLM (2A 2
WerE ) o 2016 4F, RRINAPIE NEF~2 ( European
Society for Medical Oncology, ESMO ) #5754
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i, "Y-SIRT o] I T4 B fbJ7 JCRL ) CRLM 3%
(IFHRZ M 1IB) . Hickey 45"l JH™Y gk %
531 BT FARYIBR B A7 XER P CRLM B2 i
7 SIRT, H#H 7 OS 4 10.6 1 H . Kennedy %5
R LB, 606 A AT A UJ Bk 194657 X6 1
CRLM B EM AL OS 2 9.6 N, 1 AEESFRN
45%, WU =3 BARESEER (6.1%) |
75 (5.5%) . mMHARMIE (5.4%) . K
(3.6% ) MEHEBE (1.7%) . Saxena %544
AT 302 l#:32™Y-SIRT BIfbI7HEVATE CRLM
H. RBPNAL 0SS 10.5 M H, IrsGhE st &%
f# ( complete response, CR ) FIFP4r2%f# ( partial
response, PR) HYEH 734 1% il 38%.

— I Z L BEALITU AT b, 23 flAR T
AYTBR B4 T MEVE PE CRLM HR 35 422 52 JUR W8 e
( fluorouracil, FU) FkiES, 21 #l4E%""Y-
SIRT B4 FU A7, FU 41MI"Y-SIRT B4 FU 41
B WP AR E R AR (time to liver
progression, TTLP) 435k 2.1 4~ H 1 5.5 4~ H
(P=0.003) , "k RERSE] (time to tumor
progression, TTP) 734k 2.1 NH 4.5 A
(P=0.030) . fhgnrll, SR FUAHIL,
"Y-SIRT B4 FU 1A RURYT AT FARUIER 1L
F7XMEIGPE CRLM, Mulcahy 2" {1 — 33 [ b £ th
L BEHLIBY#FSE (EPOCH ) WoR, —ZRALy7 it e
JEHEZ T ARATEEATY-SIRT £ CRLM 3%, A
BT Z L fuIT iy R, JC ik R A AR
( progression free survival, PFS) FJHAE Tk @A
£ (hepatic progression free survival, hPFS) 13
WEER; R, WA OS ZRERITFE
o MHAAERME, "Y-SIRT £ HCC iAY7 1 R
LR RCR, FEH T REZH HCC BAFEM
MG, T CRLM 8 H 2 R A g A4, Rtk
BN REEE (BRSO Betk ) SIRT Sfed i
IR S IR YT S X B B B RS AT b
B EAG AR N W . BET, Y-SIRT 7E
CRLM H (A5 B4I6 T 71  F 2 4 7] o v A gk — 20
AT, — IR R 4Bk 42 A ORI RTIEPERFSE  E
N, UY-SIRT i FfE—4k . — 2k, —4E 2T
Lninyrat, 498 fil CRLM B E B H AL OS K

15.0 ™M, —%. 4. —43R97 7 OS 4l
FHI139NH 174D AM12.5 A Bk i
PFS K 7.4 1M H, —%. 2% . —4&iRpIrhi
PFS 751 7.94H . 100 MHF 5.9 4MH, Ik
Gh, =3 BAFYIRE S H &AL RILT 10%.

K, “Y-SIRT Jy CRLM 44t 7 —Ffh A
AW IRRYT R, RS HIE N IEA YRR, H
AR FEMGE B PFS F g 32 il 11 2@ 20+ AR
W rIVER
3.3 FUMEATHS  FLIRE LR WA
FKAY, 50% BFLIRE BE SRR, Hh g
(85%) . HFHE (50% ) FHRliFHE (20% ) & U
FORAE o 5 4 T i e M R R T T R
W], FLAREE H R E 2 W . ZUIE T
R IRIT T BN AR, FARUIERAT kA
L, WEMER A B ARy U I R OS iR H
ik

Feretis % ' W R FH MR N AT 2007 4EE
2018 4 12 WiAF 78 3L 452 AR 0] FARUIBEAY
LRI R, Bl 50% 1B ETEIRTT AT
TENFINER . S5 BR, "Y-SIRT Ji A% 4 il
# (disease control rate, DCR ) ik 77%, 8.2% [
BFILE] CR, 30.8% ihF| PR, 26% ik F|Hka
E (stable disease, SD) , T OS M 11.3 ™A,
S —T5FgE Y £, “Y-SIRT J5 k%] CR Ml PR 1)
BAE AL OS M 12 41N, MRS m £ &
i OS X 3.6 I~ J1 . Cheng 2™ (F5E 0, 33 14
A7 ME TR M 2L g T RS R I R g R
( objective response rate, ORR ) 4 33%, XJVRJT
AR EE A OS 209 N H, JCR B
B OS b 11.7 4N H, & EFEH AL 0S
14.2 A~ H o TINST R00) 48 5 70 & BRAE ) 70 Gy,
BAKGZ SR, 3% BRI R ERRN
2 10%. B, XFFIeikim 52 AR 0 2L e i ik
BB, "Y-SIRT E—FMrlfiiiasr =,

3.4 A2 R skt 44 (neuroendocrine liver
metastases, NELM ) #1284 J&— 25 IR
T AKRERR 28 TR RR 28 N 0 A A R g b, ] A
F Ao B & Aab, LU o R 0L 4
20% B N IV TR IZ I . kAR, Hirp
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82%  NELM., NELM & 54 0S £ N
13%~54%, 1HAL 20% 1Y 85 0] LLSC B R L 1Y)
AT

Schaarschmidt 25" ISR 99 A T 297 filH55%
"Y-SIRT ) NELM 3% . 4% FSC AR e RT3
#r#r#E ( Response Evaluation Criteria in Solid
Tumor, RECIST) , {#J7)5 3~ H A DCR N
83.5%, 124 HM DCR }H50.9%, OS K
(38.9+£33.0) ™~ H . WA, &M 5 %K
(P<<0.006) i i (P=0.001) ¥ 5
OS PEA% 2540 ¢ . Braat 2542 3L 19 2 hu 5T
PINT 244 G432 Y-SIRT By NELM 3, Hrp
fi OS 4 2.6 4. Do Minh""' 2594 A 44 {445 %
"Y-SIRT i NELM ##, H¥{ PFS A 11.2 4
A, 0SS k23.61MH, 1. 2. 54 0S F545
H71.2% . 49.4% Fl 18.5%.

7E°Y-SIRT Bt A HAbIGIT Jr RGBT
King %" %F 34 fl A A YIBRH NELM (& BE1T
"Y-SIRT, BG4 BfiiE S-FURIT 7d, 45040
N, BEPAOS K (29.4+3.4) NH, 50% 1)
BEIEIRE MR, 5 18% A CR il 32% Ay PR,
Braat 25 U RGH T 44 (532 K2 AR VER A
J7 ( peptide receptor radionuclide therapy, PRRT )
BA"Y-SIRT ) NELM ##, H DCR » 91%,
35 2% [ CR. 14% 1Y PR f1 75% 1 SD, Hifi
OS 4 3.5 4£, Soulen %%t 21 ] G, 43k A 1]
FARVIBRM NELM B #F47"Y-SIRT B A< B
WM (CapTem ) f0JT, 19 1158 BUALST ()
BET, 15.8% 5% CR, 57.9% ik %] PR,
26.3% iA %] SD, hPFS #Fh 74%., Kim %"
XF 13 1) NELM & RECY-SIRT B A i3 ik A
WYL R/IRYTY, HE PR N 46%, T OS Ny
463 1H, Wi PFS M 18.6 1 H . [Hitk, "Y-SIRT
FEATTYIBR R NELM B3 R — e e, H
Hifii OS KMt 2 4.
35 REABAMHES BRERBEETERAM, W
WRIREL A KRR . RS . THARIE S . MR
— e B AR B MR RRAE R R IR A RS &
Hp s m ™, Hh PR R BUGR #22 . AR

EXPY N AN )R A P G L s
Wit AT, IR EE B, ML
4R ¥y SR £ 4 v R R N N )
GERMERA L,

Levey %4 A 24 (352 ""Y-SIRT iy iR 5 22
BRI EE, SSRER, 3N ANBKE R
BIT R E TR AL OS AT PFS 4051k 26 4~ H Al
10.3 M H, HoAh R H2 32 S P8 1697 1Y B3 A
OS A PFS 4354 9.5 A~ A1 2.7 4~ A . Minor %™
PIBFFR AN T 26 BIEEAT A% 1) 2 R B 23 0 £
L OVIIRTTY SRR G 25 1 R i 3 R B B
M, RGN RIS, PR T2 M ROC I AR
1k, H#& ORR N 20%, DCR N 68%, Wi
PFS A 5540 H, HL0S A 151 H. ML=z
T, Al G 25 AT IR R A5, R
i PFS A 3.3 A, H147 0S 7 10.2 4 H .
AN RBEERTEE, B EIEARRK
IN, AR EE . Zheng 25X 11 144
ZARPEIRITICAY -SIRT 1144 %) JI 28 23 4 %
BE AT BN S o, 51035527 Y-SIRT )
AL, BREIRT A AL OS 1 hPFS 735
FER T 17 A5 A H o A, 1R
iKF] CR, 2 358 PR, 4 fflik%] SD, L 1 i
I 3 IFEEPE . Ruohoniemi 25 %} 22 44™Y -
SIRT kA S B 6T I SR 2R I A% R B R 9T
N, A0S K204 H, AL PFS 7.8 1M H
3GERAE I3 HIFEEME, R4 AR RN
AL, SREEVRIT RS Y -SIRT 78 B 20 T 55 7%
H R R LSMWRA R, AR RN A
AL, HRIH K B A AT
3.6 FRIREATEEAS  JHUIUE 38 B E A OGS
VUSCIEEAE , B2 R RE SE TR 5 IR IR, £
R HEZWN T B, SBOL S AR
&F 5% . HRp, ME—n B A pRE A
FARYIG, HEAH 10%~20% B HEEB&TARE
TF o e B 2 BRI VA T WO F2 B R R 22—
BRAf7E AT AT AR YIRS, AR 25%~50%
14 JER i s 3 o R AR IR S

Kim 25 f0 (o] B v W58 h A 16 13232 7°Y -
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SIRT ( L 15 (5 2 3 Wi 552 T 2 B Aky7 ) Bk
MR FE R R B, M4E RECIST, #i2/Fi#
MHZ"Y-SIRT JB# 1  OS 4351k 22.0 1~ H
125 A 7 B3 EIS 5N EE ST, 468
F| PR, 5{likE]SD, 1 FlEHELERITE 3 A-H i
PUBRLL R T (390) , 1 BB E BB
g, To M5 BRI, Gibbs &5 BT Y — I
A P AF 5% X 14 49 R R 9 R R RS BB 3 R AT
"Y-SIRT Bk &4 8 1by7, 458 8n, HDCR K
93%, 4% 2 1) PR #1110 ] SD; BHEHH 19-9
( carbohydrate antigen 19-9, CA19-9) B+ [
B 72%; BE AL hPFS 5.2 AN A, Bk
OS H 5.5/ A, JEA R VIBE B &M OS
13.6 ™A . Kim 25" H"Y-SIRT 1y 33 il e i
AT B I IIT &, S5 RER, 8 B
BHE LB PR, 7000 SD . 4 1 S ¥ s i i
( progressive disease, PD) , J5U& M2 5 Al
"Y-SIRT ARJ5 B2 OS 4374 20.8 4~ H F1 8.1 4~
A, PY-SIRT Kp=A B\ FEd. T, X+
BE 5 B2 22 36 7 47 0 R I e I g I L RS B
"Y-SIRT REMSA S HAE A

3.7 MRS RN LR WA EE S
A, 25 40% 1yt B E TEIZ BTN 2 2 IS
WL R AR A MRS L B, . B AR
S MR AL R TR 25, IV I Y
54F OS HMLT 10% .

Murthy 2" i) [l BPERF SR A T 6 4552 4
BT I HE R (I g AT R iR, (Y -SIRT
VB ZE3RIT, 45 WoR, 1 HEAE PR, 1 6K
B, 1 lis%E] SD, 3 filikF] PD, M & iR
BWIAY-SIRT ZFET-HH 7 OS 437 16.84 4
AR 274 A, 315 PD (AT BE i P2 6 8 14 i e

SR FRERUY . Gaba 25 HRE T 2 F4E Y -

SIRT I ili i 56 4% F8 3%, 52 45 U LIV 96 240 e S
FW L, RN BIFAIEIRR . 57— H
Alexander % HEAT 1 [ BUHE R ST 49 A 57 Bl 32
"Y-SIRT (4 fifidas e B Je 3, 4098 27 (13RS
fifif% ( non-small cell lung cancer, NSCLC) .
17 BN o filide: ( small cell lung cancer, SCLC)

A1 13 B2 (lung carcinoid, LC) , #4531
7R, NSCLC. SCLC. LC H#Z Wi OS 435K
83 MA. 41 MNAMA3SAH. AT, "Y-SIRT
Xof it s JHF5 A% S8 38 A IR S a7 AR T, JRAE
W B S5 v BT AR BhiR L

3.8 THBATEA CH U A RCR UL
WERE ", EHURA BRI (5%)
HHUS IR 2 . Nance % "V T 1 #”°Y-SIRT
PERPEIRITIY | B B E SRR B E, %8
HXFZ ML)y M TACE LR, Y-SIRT RJF
3 BREALR % (MRI) S, P B 5
i/, IERTFRSHTEYEZEE (PET) SR
TRMAR AR (FDG ) 161, BE AR
B k3 . I FAE R T Y -SIRT BEA e iR T
TE B SR e R B R E R A, (HIE R
BERFEA = A I PRI — 2P Bk

39 FRREE Y-SIRT A] fE S 320 LR85 B 10
WO PR, AU R O R
S Bl 8 RS b AR e S (HK B R
ARRNE s WA RN . R B
WXk 4, B 1 RN AT, RS AS R
AT DL o PR AR S R A B A . Y -SIRT 76 %%
FEVE R TP A7 8 & 3 L B R R L 1

4 BESRZE

FERVER R A YRR S R, HAT B =

L PON B PEUE B AR o MR AR VIBRTE R R 1
IR TR B —E R, (H E AT k= R 40
PEVRIT B A FF DI bR AR e I HLAY — b dig . 'Y -
SIRT Eh—Hg X% Jmdlia sy TB, BAHAL R
GLirIT MRCR CAE 2 R B IR AR 7 A5 31
WA BFgE R, IR IR TR A e G
S ] R TE A AR A I I SR T 5 A 0 R A B W AR
o "°Y-SIRT J& AP 48 5E 7 1 1 A %
(interleukin, IL) -1, IL-6, IL-8 D\ K Jiffi S5 3¢
KT o ( tumor necrosis factor-a, TNF-a ) G797
TR, BRRERGARTEE 2 ST

W, SRR SE, TR SEA i
RIR HE ™
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Table 1 Efficacy of *’Y-SIRT in metastatic liver cancers and the adverse reactions above grade 3

Metastatic liver Author  Sample Treatment plan Main result Incidence of grade 3 or
cancer type size higher adverse reaction
Colorectal liver ~ Hickey R, et 531 Y-SIRT mOS: 10.6 months 13% hyperbilirubinemia
metastasis al.l"¥

Kennedy A 606 "Y-SIRT (resin mOS: 9.6 months 6.1% celialgia
S, etal. "® microspheres) 1-year survival rate: 45% 5.5% fatigue
5.4% hyperbilirubinemia
3.6% ascites
1.7% gastrointestinal ulcer
Saxena A, et 302 °Y-SIRT mOS: 10.5 months
al. " CR: 1%; PR: 38%
Hendlisz A, 21 Y-SIRT+ mTTLP: 5.5 months 4.7% hand-foot syndrome
ctal "' fluorouracil mTTP: 4.5 months
Emmons E 498 °Y-SIRT (multiline  All mOS: 15 months 8.4% hyperbilirubinemia;
C, etal. therapy) First-line mOS: 13.9 months 3.7% hypoalbuminemia

Liver metastasis of
breast cancer

Neuroendocrine
liver metastases

Melanoma liver
metastasis

Pancreatic cancer
liver metastases

Feretis M, et
al. [23]
Chenjg B, et
al &

Schaarschmi
dt B M, et
al. [28]

Braat AT, et
al. [29]

Do Minh D,
et al. [30]

King J, et
al. [31]

Braat AT, et
al. [32]
Soulen M C,
etal. B
Levey A O,
etal. ®7

Minor DR,
etal. B¥

Zhen% JH, et
a]' [40
Ruohoniemi
D M, etal. 1]

KimAY,et
al. [43]

Gibbs P, et
al. [44]

KimAY,et
al. [45]

452

33

297

244

44

34

44

19

24

26

11

22

Y-SIRT

%Y -SIRT (refractory
chemotherapy)

Y-SIRT

Y-SIRT

Y-SIRT

“Y-SIRT +5-FU
PRRT+°Y-SIRT

Capecitabine +
CapTem +"Y-SIRT
Y-SIRT+
immunotherapy
Y-SIRT

PY-SIRT+
immunotherapy

Immunotherapy

*Y-SIRT+
immunotherapy
*Y-SIRT+
immunotherapy

%Y _SIRT+ systemic
chemotherapy

%Y-SIRT+ systemic
chemotherapy

Y-SIRT (second-line
treatment)

Second-line mOS: 17.4 months
Third-line mOS: 12.5 months

PFS: 7.4 months
mOS: 11.3 months

DCR: 77%; CR: 8.2%; PR: 30.8%
ORR: 33%

mOS (responder): 20.9 months
mOS (all): 14.2 months

DCR (treatment for 3 months): 83.5%

<10%

DCR (treatment for 12 months): 50.9%

mOS: 38.9 months
RECIST 1.1

CR: 2%; PR: 14%; SD: 75%; PD: 9%

mRECIST

CR: 8%; PR: 35%; SD: 48%; PD: 9%

mPFS: 11.2 months
mOS: 23.6 months

1-, 2-, 5-years OS rate: 71.2%, 49.4%

and 18.5%

mOS: 29.4 months

CR: 18%; PR: 32%

CR: 2%; PR: 14%; SD: 75%
mOS: 3.5 years

CR: 15.8%; PR: 57.9%; SD: 26.3%;

hPFS: 74%

mOS: 26 months
mPFS: 10.3 months
mOS: 9.5 months
mPFS: 2.7 months
ORR: 20%; DCR: 68%
mPFS: 5.5 months
mOS: 15 months
mPFS: 3.3 months
mOS: 10.2 months

CR: 9%; PR: 18%; SD: 36%

mOS: 20 months

mPFS: 7.8 months
mOS: 12.5 months
PR: 31%; SD: 38%

mOS (all): 5.5 months

mOS (postoperation): 13.6 months
mPFS: 5.2 months

PR: 14.2%; SD: 71.4%

mOS: 8.1 months

PR: 24.2%; SD: 21.2%; PD: 12.1%

6.7% lymphocytopenia

14.7%

<10%

4.1%

4%

9%
13.6%

7.6% hyperbilirubinemia
7.6% radiation
cholecystitis

57%
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Continued table 1

Metastatic liver Author  Sample Treatment plan Main result Incidence of grade 3 or
cancer type size higher adverse reaction
Lung cancer liver Murthy R, et 6  Y-SIRT (second-line mOS: 2.7 months
metastases al. 7 treatment) PR: 16.6%; SD: 16.6%

Alexander E 57  Y-SIRT NSCLC mOS: 8.3 months 19.2%
S, etal. SCLC mOS: 4.1 months
LC mOS: 43.5 months
Liver metastasis of Nance, et 1 "Y-SIRT+ PR: 100%
cervical cancer al. B! immunotherapy

%Y_SIRT: Yttrium-90 microsphere selective internal radiation therapy; mOS: median overall survival; CR: complete response;
PR: partial response; TTLP: time to liver progression; TTP: time to tumor progression; PFS: progression free survival; DCR: disease
control rate; SD: stable disease; PD: progressive disease; RECIST 1.1: Response Evaluation Criteria in Solid Tumor (version 1.1);
mRECIST: modified Response Evaluation Criteria in Solid Tumor; hPFS: hepatic progression free survival; mPFS: median
progression free survival; ORR: objective response rate; NSCLC: non-small cell lung cancer; SCLC: small cell lung cancer; LC: lung

carcinoid; PRRT: peptide receptor radionuclide therapy.
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