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0.572(P=0.523) F1 0.802 ( P=0.007) ; {37 - 1” Tc"-3PRGD, I (b (AT/B, ) 1) AUC & T F-
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[ Abstract] Objective To evaluate the value of *Tc"-hydrazinonicotinamide-( poly-( ethylene gly-
col) ) ,-E( (poly-(ethylene glycol) ) ,-c( (Arg-Gly-Asp){K) ),(3PRGD,) imaging on predicting pathologi-
cal complete response (pCR) outcomes to neoadjuvant chemotherapy (NAC) in patients with breast cancer
and to compare it with *F-FDG imaging. Methods From October 2017 to October 2019, 41 patients (age:
(61.5+7.8) years) who were diagnosed with stage II and Il breast cancer and planned to receive preopera-
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tive NAC in the First Affiliated Hospital of Fujian Medical University and Xiehe Affiliated Hospital of Fujian
Medical University were prospectively enrolled. All patients underwent both *Te™-3PRGD, and ®*F-FDG im-
aging before NAC (baseline), and after the first and the fourth NAC cycle. The tumor/background ratio
(T/B; ®Tc"-3PRGD,) and SUV,, ("*F-FDG) in breast tumors and axillary lymph node ( ALN) metasta-

ses were separately calculated. The relative T/B changes ( AT/B,, AT/B,) and SUV

(ASUV

maxl >

changes

max

ASUV,.,) after the first and the fourth NAC cycle compared to baseline were obtained. Pa-

tients underwent surgery after NAC and the pathology was used as the gold standard to determine whether pa-

tient achieved pCR. The predictive performance of AT/B and ASUV

regarding the identification of pCR or

non-pCR was evaluated by using ROC analysis and the AUCs were compared by Delong test. Results Of
41 patients, 13 (31.7%) were achieved pCR after NAC. For breast tumors, the AUCs of AT/B,, AT/B,,
ASUV,, and ASUV,, were 0.827 (P=0.001), 0.687 (P=0.057) , 0.859 (P<0.001) and 0.713 (P=

0.030) respectively, and the AUCs of AT/B, and ASUV

maxl

had no significant difference (z=0.33, P=

0.740). For ALN metastases, the AUCs of AT/B,, AT/B,, ASUV, ., and ASUV ., were 0.859 (P =
0.002), 0.778 (P=0.014), 0.572 (P=0.523) and 0.802 (P=0.007) respectively, and the AUC of AT/

B, was significantly higher than that of ASUV  , (z=2.10, P=0.035). Conclusion

The early relative

changes of breast tumors and ALN metastases in *Tc™-3PRGD, imaging during NAC can offer predictive infor-

mation for pCR to NAC in patients with breast cancer, and early relative changes of ALN metastases in *Tc™-

3PRGD, imaging may have a higher predictive value for pCR than "*F-FDG imaging.
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B Bh £ ( neoadjuvant chemotherapy, NAC)
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BT ARYIBR A R BT LR 5 R AL
RS I 5% Ik B2 45 (axillary lymph nodes, ALN) X}
NAC 114 BN 252 52 0 o8 0/ 1 e 2 3R, Horp
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PRI H D0 B 45 2 B M 9 B AT A Y T
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J ST AT Bl G TCRGR T R D A L ) 25 ) A
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AR B B AT — S i RN L, (ELAS R 58 45 2R 22 5+
BRI P Tem Bk PR JE e W -3 R £ A R -
H & R- KRR K — AR [ hydrazinonicotinamide-
('poly-( ethylene glycol ) ),-E ( ( poly-( ethylene gly-
col) ) ,-¢( (Arg-Gly-Asp) fK)),, 3PRGD, ] j&—Fj ¥t
R G R o, By HRET AR V2 F T s &
FUIME I AR . B IS R I, 7 Te" -
3PRGD, SPECT A5 LRI 5 & ikt e #8 ALN,
HREICA RS LI WA Re B . AR SO i —
AR % Ty T i 30 LA g AR IRk kE K
ALN #6: 8 4k NAC J7 5B E, H+ 5" F-FDG PET/
CT BAZRHAT AL,
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5 AR E [ S BAEARSE BERY Clinical Trails. gov |
HWF(NCT 02742168 ) . BT A1 2 5 35 B2 38 A [+
A ARRUE . B R e (T )
AT ARHET NAC 7L BRI FB 3, R 32 Ak 7 Al ( 3
28) BB LRSS 4 JRIARST S 3 BIEEF T Te" -3PRGD,
SPECT F1"®F-FDG PET/CT % ( [RIAZAE 1 )
HEBRARUE . AF W /N T 18 %2 22 30) i L300 5 e Bk
Toik IR B FLIR e JR 2 9 kb 7E 15 IR SPECT 5§
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BITRA I Bkt in T WIR th e . 3
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Fiifii MRL,CT F1( 2%) 15 @18 . "*F-FDG PET/CT #47
FIHr

e 2017 4F 10 H Z 2019 4 10 H 11 ja] 36 2 _E
RGN AR A FLAR R R 44 9], Horp 3 B[R NAC
R BERT MRHER . SRAABE 41 0]
25~65(61.5+7.8) %,
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H 9 P AT e 9% A 21 Ak 2% ((immunohistochemical ,
THC) Yo a2 2222 Y 224 by 4 A e (o BH
YNRIEL > 10% B}, DNk BE L R 32 44K (estrogen receptor,
ER) o283 E 3Z 1K (progesterone receptor, PR) Ay FH
P, AF AR F3ZK 2(human epidermal growth
factor receptor 2, HER2) 7F &8 40 B i I i) 2 3k 18
BLAT A 0 +1 42 843 41740 +3 mi+2 H B
(A BHE I > HER2 BHE, MR 4E THC 25 5% b
TN 3 #: HER2 BH P4 (HER2 BH4:, ER Al PR
PHME S B4 ) s ER BHPE H HER2 BIPE4L; = B4
(ER,PR Fl HER2 ¥JFI1) .

FIT A B E 2 8 AR NAC IR9T, 1l 4 1
JAI . KRR A H 1R, AR R AL (T )
90 mg/m’ J+IABEIIE (4 H 1, 600 mg/m?),
BRI 14 d; )5 4 TR SRR (BH 1K,
R 175 mg/m”) B FEIERE 21 d, HER2 FH:
AR RIS T 122 2R B S BB AR ( fRTAR R ) YR

3.259)1 £ . 3PRGD, 7 & H b K2R
[F 57 28 B 90 v At Ak 460> 99.9% , drid % >
99% ,”Te" Hrict 3PRGD, Yl & ik 72 2% SCHk [ 9-
10] . "F-FDG W4 H B 5 VLI 2 B IE B F-0F 58 4
A BR S F AN AT

4KGA T, (1) PTe"-3PRGD, A&, KT
HEF K S Te™-3PRGD, (11.1 MBg/kg) 60 min Ji7
K H Infinia Hawkeyed4 X5k SPECT % ( 3£ [E GE A
F)) FCAKRE 5 3 HERE B A% (Infinia Hawkeyed , 3¢ [
GE A F]) FIGRTT 4 5 i AR, B EBAPEM , FF
XU 0T B AT ), SR B 0 LA 5 T 380 U R P
1 025x256, 3 10 em/min ; T 5 47 J 35 W2 B1%
LR RS i R S a1 X Ul
2 HERE 128%128, i KA% %K 1.0,30 s/, 2 6 min; Fifi
JEATEAL CT H4 . B R B ERE T2 8 Fm
KA+ HOFRNTZ WAL, 55 2 R 3 R AR AT M
W2 W AR

(2) "F-FDG A%, WArniBEE8E 6 h, i<
8.3 mmol/L, #ZIARFi & 41" F-FDG(3.7 MBq/kg) ,
Z#HAK R 60 min J54T PET/CT[ Biograph MCT(64) ,
f5 5 Siemens 2 Al ] A%, 6V B 0UR = RS
B R CT #3545, b5 647 PET B4 (R4
RAV 2 min,6~7 /I\Elﬂﬁ) o

5. B85, RS L, 1 3 (i L8 M
[ 2 B A3 A T UG 53 BT, AR A AN — B B L 42
PR RT IR BT, B R LS A B PEA  BH
gkt A FLIR B ALN A7 78 5 PR 40 B T ] A RS

WAL FE RN HARRALE CT AT BB A kL5
IR 2 o 1 0 o BH Pk A U, (1) 7T
3PRGD, 1%, WEEUEA ¥ Te"-3PRGD, HEILF
Bk ZEWT)Z AR EUR A ROT, A5 21 2L AR
ek e ALN [ S RO TR, Sl bt S TE R
FLIRH LT P Te"-3PRGD, i HER: S P4 B | 7R
S B kbR FH A2 Bl Dk =5 1l AR R T B4 4 1 ALN
DU A0 T 3 R X Sl R o S 20 1 il SR g/
AJEHAE (tumor/background, T/B) . W NAC J&
I 10 ) 7 e g O 2 i 1T VA2 A P S S A5 5R HBE B
kL, U 59697 HT SPECT %A1 1H ROT M A
PRV, THREEZ 5 1 RIS 4 AT R Y
T/B(T/B,.T/B, 1 T/B,) ,2 KALIT 5 KL H T/B
AL IE AT . AT/B, = (T/B,~1/B,)/(T/B,) x
100% ; AT/B, = (T/B,~T/B,)/(T/B,) x100%

(2)"F-FDG A%, £ LM I & A B ALN 4%
B 2 k) SRR FY (volume of interest, VOI)
BB SUV, IR B 1 RIAE 4 LT IS
#J SUV,. (SUV, . ,,SUV  FISUV .),2 K457
B2k 1] SUV,, W 2B 1H 5 W K. ASUV,,, =
(SUV, , - SUV_ ,)/SUV, , x 100%; ASUV, , =
(SUV, ,-SUV, ,)/SUV, ,x100%,

6. ARSI, NAC IGYT 8 MRS I f i &
TTH M FARIBYT 0 ALN JEHAR (ALN dissection,
ALND) , pCR & XK FARJ5 o BREE 7= FL AR 98 I &
Sk JGIR i M HL Xk EL 4 B 5 s 2 AR pCR.,

7.5 F A0 B R IBM SPSS 24.0 44T
Gt AT A B BT TR x4s RO,
KW IhSTAEA ¢ KB | Fisher B VIR ¥ F1 00
logistic [FIHAT 40 22 5 >Rk ROC {1 2670 H7 1
fi*Te™-3PRGD, SPECT A% f1"*F-FDG PET/CT &
&%} pCR 53E pCR MY B A, AR AUC 19 H 3
K JH Delong #:5, P<0.05 2=t H G H%7E X,

# =R

LEE—BAEN . NAC IRITIE A 35 Bl #H1T
EFVIBRA 6 I E TR B FL L M FL B VIBR A
41 B E 13 61 (31.7%) M pCR, 28 i (68.3%) Jy
dE pCR, 17 il HER2 FHYEZH A 9 %k pCR, 18 1]
ER At H HER2 BITEA A 3 62 pCR,6 i =]
PEAL P 1 B pCR, HALHHIEMS LK 1.2,

AR 2 o B 2 B, Mg KN (P =0.004) K
HER2 FHPEIRZS (P =0.014) 5 pCR K (5K 1),
Logistic —JG[E1H 43 Hr B, g K /N[ L AE EE (odds
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\ TSeTen. 3PRGD,

B AL s fe A IR BT ik L 45 ( ALN) #A8 I ZLARIE IR & [ 22,56 s AR EAE K FZ K 2( HER2) BRI ] Te™-BE ke Fa B3 2R
KRR H B - KL E I K —BIK (P Te™-3PRGD, ) SPECT FI'8F-FDG PET/CT ZA%KE , A, BB BILIT (NAC) J5 45 0 2L o

KO Te™-3PRGD, FI'F-FDG $#HUESAYT AT T M C,D. NAC 54 42 ALN ©Te™-3PRGD, FI'SF-FDG UG R B T B,
NAC J& F AR BLR FLHR I S & R 00 ALN 359 [0 [ 0996 B 5 42 2% % ( pCR. ) ]

T LA RS

4R RS

“Epen %PRGD

B2 ZEMFLIRE 200 ALN SR8 R LI AR [ 42,39 & MR 24Kk (ER) FHYE HL HER2 BT ] #Te™-3PRGD, SPECT Fl'*F-FDG PET/
CT BARE, A,B. NAC J5 , FLIRE R & A2 Te™ -3PRGD, I F-FDG IR M2 T C. NAC FiJEZEM ALN ®Te™-3PRGD, $#EHUR

B sD. NAC RZEM ALN B F-FDG VR BRI B NAC J5 kT 25 R4 48/ B F-FDG SR K. NAC J5FARB R ZL IR R & kL F 220 ALN
T BH: [ B B 1k 52 4 288 (I pCR) ]

ratio, OR)=2.810,95% CI:1.237~6.388,P=0.014 ] Sof LR RS HY SR K 100% (41/41) , i KNk
1 HER2 BHHEIRZS (OR =0.130,95% CI:0.023 ~ 1.75~5.98(3.35+1.24) cm, 5 Bl EIBIFRTS Te"-
0.722,P=0.020) & pCR Y T E 5 P 2 3PRGD, SPECT 214 ALN #: % K HME, 4 il B E 6
2ARITHT ARG R . 41 BIFLARIE R 41 4> JPRTPF-FDG PET/CT B8 0 B, 1 7l % SPECT
LIRS EEHE”TG“‘%PRGD SPECT 51{%{ MSF- BAACHEANET*F-FDG PET/CT N EFHIE(E 2)
FDG PET/CT %4834 W 5 5 W A4 55 2 FP AR 280 AR ALNFE RS B E A R B HERR M43 311490, 2%
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R AFGFURE S IR R GOR AL

- AER Ki-67 T /N T 501 (#1) WRELEE () TNM B (f]) HER2 ARZS (H)

(% ;34s) (%;xts)  (emsass) 71 T2 T3 T4 NO NI N2 N3 [ I I N PR 5

pCR 13 46.4+8.3  53.08£20.57 268074 6 7 0 O 1 5 7 0 0 6 71 0 9 4

4k pCR 28 43.8+7.6  48.75¢20.98 4.18+167 7 13 6 2 0 11 17 0 O 10 18 0 8 20
KA 1.00° 0.62° 3.09° - - 0.41" 6.05"
P{H 0.323 0.540 0.004 0.204 0.438 0.524 0.014

TE: o B, X {8, - Fisher B DIBES: (A P {H; HER2 AR B AR K F 320K 2, Ki-67 S 4l G SR, pCR AP B58 2 25 it

(37/41) F1 92.7% (38/41) , fJa A FLIRIE I Kk
AT A 41 6], AR LS B 9 R
36 ][ ¥ Te™-3PRGD, 2H; K/N A 1.10~3.50(2.28 +
0.65) cm ] A1 37 B[ *F-FDG 41; K/N4 0.80~3.50
(2.24£0.69) cm ],

3R 2L MR g I & AR B Te-3PRGD, 2™ F-
FDG WETT RN, NAC JRY7 RIS , 7N I k15
H®Te"-3PRGD, Y AT/B, fil AT/B, 434l 4 (18.25+
10.23) % H1(61.14+25.30) % , —#1E pCR I
7 TAE pCR 4 (1=3.85,P<0.001 Al 1=2.11,P=
0.041;% 2), ROC izt (&l 3) 7, FLIE 5 &
kb AT/B, #i pCR ) AUC 24 0.827(P=0.001) , H
I BN 19.51% ;T AT/B, T pCR 8 AUC 1K
0.687(P=0.057) ,

FLAR g SR & kb B B F-FDG 9 ASUV,,, Al
ASUV, 53510 (41.34+17.86) % 1 (67.42£18.56) %,
Hrr ASUV, 7€ pCR 415 T3k pCR 41 (1=4.32,P<
0.001) , 11 2 4LIA Ay ASUV, , 22 F A Gt #5E X
(1=2.00,P=0.052;% 2), FLERHE R AL ASUV
T pCR A9 AUC 4 0.859( P<0.001) , Hiilfs F1H K
40.89% ; ASUV , Fiill pCR B AUC A 0.713 (P =
0.030) , Hili 8N 70.30% (El 3) .

4 R4 ALN 5 Te"-3PRGD, K "*F-FDG T5iiil]
IRIT I, NAC JRIT AT IS , 5% ALN FRHL” Te"-
3PRGD, ) AT/B, 1 AT/B, 43514 (24.39+13.12) % 1
(51.77+21.99) % , —# 7% pCR 4% T9E pCR 41
(t=3.63,P=0.001 Ml 1=2.35,P=0.025;% 2),
ALN #6754 AT/B, #ill pCR B AUC 2~ 0.859( P =
0.002) , Heilfs B Jy 31.43% ;T AT/B, il pCR 1
AUC 2} 0.778(P=0.014) , HiE AU K 61.59% (K 3)

¥ ALN $5HU F-FDG 1Yy ASUV,_, Fl1 ASUV
439°R (40.33£23.10) % i1 (67.32+18.43) % , Hirp
ASUV, 7€ pCR 4 59E pCR 4 [0] 22 3 %A G it 2#
B (1=1.05,P=0.299) ,1fi ASUV, 7 pCR 4 &
FAE pCR 4 (1=3.02,P=0.005;% 2) , ASUV, il
I pCR K AUC A 0.572( P=0.523) ; ASUV,, Tl

max2

pCR A AUC 4 0.802 (P =0.007), H il FAH N
81.30% (K 3),

5. 2 B AR B U A9 28 A XA 7 7 28 sl
By HE% P Te™-3PRGD, 1% AT/B, i AUC(0.827)
FI®F-FDG 1% ASUV,, B AUC (0.859) #H3iT (2=
0.33,P=0.740) ;1M ALN $F4:-"Tc"-3PRGD, 1%
AT/B, ) AUC (0.859) K F"F-FDG &{% ASUV
A AUC(0.572;z=2.10,P=0.035)

6. 2 i i AQ L A FE IRUIEL A9 A8 b AR AN [R) LR 88 I
RIrh 225 (%6 3) . 7F HER2 PHM:H# , pCR 4
FLAR I IR & AL AT ALN # R 4k AT/B, 26 Tk
pCR £ (1=2.23,P=0.042 Fl1:=3.90,P=0.002) , f£
ER P H HER2 B8 v, pCR 40 3L )5 &kt
FIALN HA4tng ASUV,, #45T3E pCR 41(1=3.54,
P=0.003 Fll 1=2.23,P=0.042) , H. pCR HFLIR)5E %
kEE AT/B, W THE pCR 41 (1=2.58,P=0.020) ,

it

AR o By TEIMRE ML A0 AR R b
RAFE TR, LI R A0 i R 1 = R AR A R
o B, BFFEE M, ® Te"-3PRGD, 14 7T 7E 44
TR ZLIRE R A R o, B, 2RI FRIK X FLR
FEEA B IS WAL RE " . NAC 2 i 3] 3L R
TR BRI EEFE  BEF-FDG PET/
CT XF NAC 780 I A (i R 22 B T LB D i At
TRIAEIL T ALN H6 8% 2 7L I B 8 ) 2 1
R WFFE R BE NAC AT R 3075 pCR, Hi
AAE AT s ARBRSE L pCR fE A S
FZARE K E] pCR B A LLBIN 31.7%(13/41) , 5
BEAERFIT 45 SRARIE

ARG BT T NAC J5 FLIRIE I & kB AT ALN #5
FEAEXT Te"-3PRGD, FEIUA AR AL, FFEHR X TP 3%
PPN, BFRE SRR pCR 40407 J5 L o
JEUR I ALN #6755 4E 358 U Tem-3PRGD, FY 25 L (H
Y AR pCR 41, #/8 NAC Ji 7L 98 I Ak K
FE MR ELLE X} Tem -3PRGD, BEHL ) BH B PR T %

max]

it
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K2 AR AT A B0 s i B 45532 4" Te™ -3PRGD, F1™F-FDG $5BUE AAE 89 HL 8 (% ;xs)

FLIE R I L S e R AL
20 5] PTc"-3PRGD, BF_FDG PTe™-3PRGD, BE_FDG
Bk AT/B, AT/B, ik ASUV,,, ASUV,. fi¥ AT/B, AT/B, % ASUV,., ASUV,..

pCR4L 13 26.04£8.39 72.87x19.15 13 56.08+16.37 75.64x12.58 9 36.12+7.85 65.70+7.25 9 47.35+31.10 81.83=16.01
JEpCRAL 28 14.64£9.00 55.69+26.24 28 34.50+14.16 63.60+19.81 27 20.32x12.15 46.95x23.39 28 37.99+19.95 62.48+16.80
il 3.85 2.11 4.32 2.00 3.63 2.35 1.05 3.02
P fH <0.001 0.041 <0.001 0.052 0.001 0.025 0.299 0.005
L :3PRGD, BRI SEBENE -3 5 £ — K 2R - H &M- K& ZIR PR IR =R 18, pCR S 8158 M, T/B S o/ A IR LLARL ;1 D367 i
SH 1A JAHRAYT R AR SO AAGE, 2 HIRITHTS 5 4 A G IR M S B0 AR

1.0p 1.01 J

0.8} 0.8}
0.6} 0.6}
f-xd i
B B
i 0.4} L 0.4}
— AT/B, — AT/B,
— AT/B, — a1,
0.2} — BHR 0.2f — BHKL
0 0.2 0.4 0.6 0.8 Lo 0 0.2 0.4 0.6 0.8 1o
14§ 5k ® 1-HE Rtk ©
1.or Lor
[ T~

0.8f 0.8}

N 1,

i =
® 0.4} ~ 0.4}
— ASWV_, — ASWV_,
o — ASUV,, 0.2 — ASUV,,
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