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Abstract

Breast cancer (BC) is the most common malignancy in women, also known as the “Pink Killer”. BC
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is the second leading cause of cancer-related death in women. Fibroblast activation protein (FAP)
is highly expressed in tumor-associated fibroblasts. Recently, small molecule FAP inhibitor (FAPI)
based on quinoline design has shown an excellent affinity for FAP, high intake in breast cancer.
With the development of technology, ¢8Ga-labeled FAPI (68Ga-FAPI) has been further developed in
the diagnosis of breast cancer. In this review, the clinical research and application of 8Ga-FAPI in
breast cancer were reviewed to improve the clinical benefit.
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1. 5l

LR 2 ] 2 A L S b, LR SRR B 1 3R A [ P P8 o 4 ) o 40 B — o
SV, BONIEE L SRR E R E ] [2] [3]. EaEk, BEERHR. BI7. EmAKTFiEn, A
FRHE (1) R0 2 RN 12 5% M 1T, 2020 4, AxERk4RIE T 230 J7 7L B A6 F1 68.5 5 FLARIE SE T ]
[4]. FUM 3 2 R0 RIRR LG L, 8T, HEAE, BEEEAEL AN, PR ERT
I HALS]. AL TR R EA R X 26 4HSE. FLIRHR . FLBRMZREILYR . 18F-FDG /& H A i F 1
PET/CT AL, TEMIRMARIL. SWi. S5 7 HARFE T HERIMER[6]. REr4E4n s b A (FAP) &
P98 FH S B 2T 200 23 WA T RE S (R kg AR K RNEE RS I B A, s RIE TVF 2 b B M PR AH DG il 41 4
41l il (cancer-associated fibroblasts, CFA), WnFLgse . . EmLE[7] [8]. MU hi% 2 ®Ga #5712 i FAPI
(BGa-FAPI) & — g B H BA AT S0 PET/CT SAGH, 1EH AL 240 Mo ol A g vh AR Rk s k%
1% FAP, FIH FAP il FIHE R IR 456 CFA RIH 1) FAP, £ PET/CT FHETRAR, Bee %3 iR 1)
BB KN, THZ BN T 5 RSz i 12 Wi [9] . ®Ga-FAPI Ll i i A% B IR m . 5%
R RS SORPRESIUE (SUVmax) S Ag e 4 258 5 R i iy R) D A1 i, 45 L AE S e AR
LW EALA[10] [11] [12]. Ak ®Ga-FAPI 78 7 2 1 7L I (primary breast cancer, PBC) R #4151
JliJa5 (metastatic breast cancer, MBC) = (1]l R N FH i — 2734 .

2. FAPI BENX

AT 24 40 i 5 A6 2 (A (fibroblast activation protein, FAP)/EA—Ff 11 B ES 5 22 W IR B (1 /K ey, 142
Rt R4 B EEMER[13]. HRFFRKIL, FAP {EA—FRERERIFRICY, 78 IRIAR 5 T 4 41
M RIS, AR MIEN AR, 228, HREREEMIRER[14]. FAPI REBSLE IE TR
BT 2 EAZ (PETICT) Rt FAP HEAT RAR, T4 K, % T FAP 6 IR % 2 J7 [ E FH , FAP 4177 (fibroblast
activation protein inhibitor, FAPIVZWE 1 IEPR, BRKER 2 1M Re 08 HEAT FAPI B4R, Jf HRERE TR A
BF-FDG (A, SR R ICH FAPL AR —Fh R $E b 50), RIS 1 ARSI RS FH 7 RE[15] -
B2, ®BGabrit i FAPI - ZE IR 5 (L ZE W w9 68 min), ABEK I [A] (AR A%, — 2 LR %] T %Ga-FAPI
BB Z A AI[16] [17].
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3. RAMIIREISH M R
3.1 ERXMIAREESGIEEH AN

FLIR I R PR LR LI Lo S 1 RS, 2020 4E 3T R BIIE 42 J7, JB Lotk Sk R R R 2 1
FUIR X 2ok 2 . FLIREE 75 2 FLIR MR 552 FUR IR Gess B s 2, 3l I b FLIRVE RS e e 1 12 LI [5)
[18]. {HAZ, EGHIEAR A AL, LR X 2, XFIRAEEE b, 7R PR AR
FrEE[19]: EAEXNAMERIZE, HEERESZREEFER. HARENZmMP20]: A MRI 5 HIUE
PHME[21] [22]%F . BEERHERIARE, PETICT i N HAE T A ARERZ K+

3.2. PET/CT 2[R & 4 FLERFE

3.2.1. ®F-FDG ER % A RS o P R A

F-FDG & H iR b PET/CT &0k FH R A% R 24855, "°F-FDG PET/CT Agf% i ik FLARA LI}
TR A R AR O AR R D, LR KB T R, HAT, IRERXE T °F-FDG T AL IR
St ARG MR AFAE — E 4l [23] [24] AWFFRI, ST EAAMKT 1 om L ARIE iR LA 3 e 5 R
(10 LA R (SR A L NS, '8F-FDG PET/CT [IBUR LRI, & BF-FDG #ill4h F 2>
RTHEEAL, ik, °F-FDG HAH MU T 3L I i T 3946 A [25] -

3.2.2. ®Ga-FAPI fE R R M FLAR AR S Wi P B0 R A

Table 1. Comparative study of Ga-FAPI and ®F-FDG in different publications
% 1. TREIEZE S ®Ga-FAPI & BF-FDG HIxTEE o

%Ga-FAPI 15 Two-scan Conclusion
Author Type Number Age range dose F-FDG dose interval FAPI SUVmax FDG SUVmax (FAPI -VS. FDG)
SiwenQiu  °%¢ 4 - . - 1 day 8.4 25 FAPI > FDG
report
Halil - Case 1 - - - - 53 N FAPI > FDG
Koémek report
1. Insensitivity
(100% vs 78.2%)
Halil  Clinical N 3.5~5.5 } ) 2. Higher SUVmax.
Kémek  research 20 3265 2MBalkg MBag/kg 1 week Higher TBR

3. Low physiological up-
take of liver, brain and bone

1. FAPI detected more

Umut Clinical 48 5334117 2 MBglkg 3.5~5.5 1 week 10.0 3.1 lesions in the breast

Elboga research MBa/kg (median 2.6-17.0) (median1.1-13.2) 2. PBC has a higher FAPI
SUVmax value
7.1 6.3 1. PBC has stronger FAPI
. i N (Lymph node) : uptake than MBC
Katharina Clinical 14 59._5 52~325 251300 MBq 125 f:iay 101 (Lymph node) 2. In metastatic lesions,
Dendl  research (median) MBq (median) (Bone metastas- 4 FAPI has a significant
(Bone metastases) 9

es) advantage

Note: SUVmax: maximum standard uptake value; TBR: tumor background ratio; N: Not reported in the case report.
W SUVmax: S KARAERIE; TBR: PP SIb; N: SRS,

%Ga-FAPI {1}y PET/CT AZ 3 24 A iR BAZ 50, 8 FLARE 12 W7 b RE s S (L AR I A s
EYEAG, RS E IR, 7E PET/ICT %A% b &5 ORI E R H[26] [27]. fEE PN T
%8Ga-FAPI 7E 7L N A 1 2 T 7o, E3E S 24857 30~60 4 #iUs, FIFH PET/CT iEATELS, 0 At
5L S 1) %Ga-FAPI $%HX[28]. Kémek, H. Elboga, U 25 A fIRF 75, *8Ga-FAPI iLL T 8F-FDG A&
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EFLIR RO ILSE Z Bikt,  [FIF FAPL B4 RE15 25 =) SUVmax FIEEAS B (Target Background Ratio,
TBR) [29] [30] [31] B T 5%t % LI FLAR PR S GUBAh, 5 Siwen Qiu 19— HIRIE+, ®Ga-FAPI &
LT "F-FDG %A & BRI FL IR I PRI [32] . S TR 42 151, Dendl FORF AR B, AR EC T ZR 1
(IR, 2R IR CGA-FAPI SR EUHE5R[33], (HSETEERHHIR AR A ABE(BC = 14), FHEAHREISHT
. BRCALR ZFULAME RIF AR, Dendl 7E AR FITR A 7L H &KL, BRCAL2 fHIE B #H
(n = 6)ff) ®Ga-FAPI W% Tz e K v 5 [33], (HEZIRTHAE, S ERHAEE.
%Ga-FAPI 1 *F-FDG 1E AL 27 MERE M LA ST (W76 1), W2 SCHRIRIE T ®Ga-FAPI 7 SUVmax {4
ERREERS . NIRRT KE, ®Ga-FAPI el BN IR K& M SUIRRE B2 Wk 710[34], 72 3L 1)
PET/CT fifg 2 —F R A A& U R A (R, —2dEMRitEro A, g ml Bt S5 ®Ga-FAPI [
THEIE M, Xutingting 25 A KEL, — 060 Zc LR IR 58, A MR AL IR R I, H 2 e & i 400
P R R LA PR B P B 43 [35] -

25 LFTA, *F-FDG Xt T AL IS WA E 5 — 2 MR IR, 10 ®Ga-FAPI 1 —Fig B i1 B A%
F, ReEHE T EUR M LR (0 2 T (RS HEYE . WT LN °F-FDG PET/CT K A # (b 7e v (115 2.

4, EBMIRENISHE
4.1 BERMIRERENEA

T Mk LR 2 5 L e e 200 B ML R SR 0 ek e A 1) B A i At S, LI o DL A A AR L
¥, MATHHAE[36] [37], FIHAEZEE . M. MISEAROAL, & WA A AL [38] [39] [40]. ERARH
SR SR A BE A% N FH E 5 A5 MR U BRI DA A rp, (ER 6 T — S R B R kR IR B RS R R AR [41]
Francesca Magnon %5 A B SCRRFRIE | — Al I 22 WL ) FLIRIE R IR A6 7%, (U B M8 5 e B R A 4
BEAT A i SRR WL[42] - SPECT/CT 4= & AGRI HIHRF 8 RAZ TR, 0] a0 55 78 Re e AR i 1Y) AR [43]
B2, HERFMWA, &3 RSV ARES, WTRASEE AR ITIIZE.

4.2.%®Ga-FAP| FEEEB YA REZCH PN A

FUIRE R T LA MR R B AR 228, AR, B IVER DR B EATE, R
£ Qixin Wang ) —NPRFIFRIE F, ®Ga-FAPI PET/CT &8 T T35 By 76 AT R h I B6 R i M, (HRAE
BE.FDG PET/CT K i it AN H 15 8 Bon[44]. BbAh, BRI FL I R R Al fe S RIS
b SRR IR R SAAR 3R B, SN T AR 22 0 U BE[37]. '8F-FDG PETICT 32 B 7E AL
S I JE R AL AN RS S W e, AR L ROk AR RIS UK AR, R0 kbt T B B T R s JUE 25 1) 6 2,
O SRR IR R, MR, *®Ga-FAPI 1E N#i A PET/CT RAZ, T AEHE B Bl i i ok
iR Z[45]. 15281 5458 (invasive lobular carcinoma, 1LC) /& FL I (1) —Fh /3 B, 2 FL s I 2 — 8
TEAL[46]. ILC JURE I AP FRE M9 3 350 F RS AR M PPAN L SR bR /N RIAL RS PR B [47], Xk T
HTIRZ ILC HRW IR AELE ®F-FDG PET/CT s tisk, 75T 34 4R 56 A1 ILC B
PR, RZ %Ga-FAPI RILIFERVER M I8 A 7€ °F-FDG PET/CT. 581, CT Ziddh
RIN[48]. FHIFRD, EFMEMFERRLOIAR. WEL. I, B, RIS 1 RS
ik, ¥ Ga-FAPI U B & 5 T 18F-FDG [47] [49], #£ ELBOGA ff)— 17 ®F-FDG #1 ®Ga-FAPI PET/CT
Xt H AT, ®Ga-FAPI PET/CT {14 A5 JREX L "*F-FDG PET/CT ¥ £ )99 45[25]. Shan Zheng %
NI, ®Ga-FAPI Befg KINE 278 ®F-FDG i KPRk, I35 A LR pm A,
%8Ga-FAPI PET/CT F1#i i #3 £1 1 SUVmax {8 M & 7T ®F-FDGPET/CT Fif3 £11(Qi: **Ga-FAPI SUV-
max = 48.9, ®®F-FDG SUVmax = 4.3) [28] [50].
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22 FFTIR, 76 MBC [ PET/CT #2591, ®Ga-FAPI PET/CT R EMIKAET, Buskiks, fets R
W RsAER L, EERD BF-FDG PETICT AREM RKILAIE L, I HAEW AL = SUVmax i, Xf
FRRIZ W A e 558 .

5. INESRE

®Ga-FAPI A —Fi i ALY PET/CT SLA57], S0 T FL IR J5UR o K AR RS i kb (112 W BE S 4R AL SE AT A
AR E, KT ®F-FDG At 375 B 5 SUVmMax R TBR 18, JUIHZ AR & BLE £ (7L IR 555
Wikko FEIRRN A, REWSIEN PETICT HUNetEReE, RES RIS 2 Va7 R = s R 2
TSRS R SRTTT, *°Ga-FAPI B T-SZBR T AP se R R4, AN BefCREES gk, i+ A se
S PE IR PRAT 25 S o BT SCRRESCHR R AORATHIR T ZEHEAT TR A IR R 7T, LAORAE FAPI )1l
IRSIFHERtE . M2, ®Ga-FAPI fEFL MM R BT R A5t AKIE T2 5 2 I FORIR R I (E
(FI 2 P AR -

E&mH
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