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[WZE] B# SIAFAREAKETZE 2( HER2) 35 /K T 3L IR B35 I R % R
1E PET/CT ZHUGHHBIIGYTY (NAT) 5CR . Ak EPEGIA 2014 45 5 7 2 2023 4F 6 A E TR
HERFR 2= EREAT PET/CT K25 i 400 I ZLR e B3 [ ¥ o0 2ot 4R % 50.0(43.0,58.0) % 1,5
B RFE N AZ R (HR) BHPEZLR HR B4, P —25 434 HER2 F 3Rk KRBT FRIE 34>
WAL, KBRS R IR R TR PET/CT SR HRE S NAT J73K ., SR Kruskal-Wallis BRI
% Bonferroni i X MM AR, 458 400 BB E T HR BHHEEE 5 69.75% (279/400) ,HR [
PEd 30.25% (121/400) ., 78 HR FHTEERF B HER2 %%k 36 ) Rk 171 5 5 =ik 72 41,3 4
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[ Abstract] Objective To analyze the clinicopathological features, PET/CT parameters and effica-
cy of neoadjuvant therapy (NAT) in breast cancer patients with different human epidermal growth factor re-
ceptor 2 (HER2) expression levels. Methods Data of 400 patients with breast cancer (all females, age
50.0(43.0,58.0) years) who underwent PET/CT examination from May 2014 to June 2023 in Tianjin Medi-
cal University Cancer Institute and Hospital were collected retrospectively. All patients were divided into
hormone receptor (HR) positive group and HR negative group, and then divided into 3 subgroups defined
as HER2-zero expression, HER2-low expression and HER2-over expression. Clinicopathological features,
PET/CT parameters and NAT efficacy of patients in different groups were compared. Kruskal-Wallis rank
sum test, Bonferroni method, and X* test were performed to analyze the data. Results Among 400 patients,
there were 279 patients in HR positive group (69.75% ) and 121 in HR negative group (30.25% ). In HR
positive group, there were 36, 171 and 72 patients in HER2-zero expression, HER2-low expression and
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HER2-over expression subgroups respectively, which were 27, 39 and 55 in HR negative group, respectively.

In HR positive group, Ki-67, pathological complete response ( pCR) rate, SUV,  , SUV, metabolic

tumor volume ( MTV) and total lesion glycolysis (TLG) of patients in 3 subgroups were statistically different
(H values:4.99-13.27, X*=21.98, all P<0.05). Among them, Ki-67, pCR rate, MTV, SUV,_, SUV, .
and TLG of patients in HER2-low expression subgroup were lower than those in HER2-over expression sub-
group (all P<0.017 ( Bonferroni method corrected) ). In the HR negative group, Ki-67, pCR rate, SUV___,
SUV ..., MTV and TLG of patients in 3 subgroups were also statistically different ( H values: 6.29-26.95,
X*=17.23, all P<0.05). Among them, compared to patients in HER2-over expression subgroup, higher Ki-67
and lower pCR rate of patients in HER2-zero subgroup and HER2-low expression subgroup were found (all
P<0.017 ( Bonferroni method corrected) ). MTV of patients in HER2-low expression subgroup was lower
than that in other subgroups, and TLG was also lower than that in HER2-zero expression subgroup (all P<
0.017 (Bonferroni method corrected) ). Conclusion Clinicopathological features, PET/CT parameters and
NAT efficacy of breast cancer patients with HER2-low expression are different from those with HER2-zero

expression and HER2-over expression.
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(human epidermal growth factor receptor 2, HER2) ¥
e 20 214k 2% (immunohistochemistry , THC ) ¥ #F J&2
JEAZ43Z (in situ hybridization, ISH) 55 Il R K
FUIRE S HER2 3 63K (THC 3+ ,THC 2+ H. ISH+)
1 HER2 B4 (IHC 2+ H. ISH-,IHC 1+,IHC 0) ",
HER?2 i A LM W5 A B, {0 HER2 # n) 25
Py o] B GE LTS i HER2 B LA
TEIGIT A 22 4di ] HER2 #0254, 3k, A2
4 HER2 {5434 (IHC 2+ H ISH-, THC 1+) 1HE
4., DESTINY-Breast04 W53 % B, 54 G 0 1Lyv 7
ZEHHEE  HER2 8 1] 0 14 245 1) 19 36 400 188 iy 22 B B 5
FEPLAK ( Trastuzumab deruxtecan, T-DXd) AJ A i 4E
K HER2 K33k LR BE I ek e AR AE TR B R
AT BRI BB B TR AR T S R, A
FEAM AR 24 £A BE X AR R HER2 7K B FLAR 8 SR
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BRgE BB R, R o, AR % 50.0(43.0,
58.0) % . ARHEIA YT AT 2 TG 4 UK A A B A R
ZAK (hormone receptor, HR) R F1 HER2 ik /K
F K E o HR PR X HR BIPE4L, JF i —4
538 HER2 35k ARFEIA T FRIR 3 A,

AFRAE : (1) 4FIE 18 ~70 2 14t (2) 3
R PEFLIE ; (3) “F-FDG PET/CT 4 5 Hi JGif
IT 5 (4) #5528 BhG YT (neoadjuvant therapy, NAT)
BTN IR & T RPAFIE 451 (5) o ik
MR (MO) ;5 (6) I R B pt 5 B, HEBR AR UE: (1)
HER2 KKKV AW 5 (2) Bk M 2L 5 (3) W
MFLRRIE 5 (4) 5 I HAbPERR

2MFFERERR SAHICE S (1) Wi R BRARFAIE « 4F
i% HER2 £3k7K-F- HR RZ IS s A% 05 Ki-67
IR BRI RN (T 0 8] (R bnife) o
(2) "F-FDG PET/CT B Z%k.SUV, , SUV ..
JR A A L ( metabolic tumor volume, MTV') Jp ki 4
P 5 i (total lesion glycolysis, TLG) . (3) AHRAE
S HERLZ \f{"ﬁ:( estrogen receptor, ER) A L N
(‘progesterone receptor, PR) FH:E A 40 fg A% BH A4
AL =1% ;HR FAYEE SO ER F1(50) PR BHTE, R
§ii 2024 47 [ E 7 L5 A RIE M 45 PR ) 0P AR
BIEATIGRR T 704, MRS R 54 NAT J75%
43R I B 5E 42 2% fift ( pathological complete response,
pCR) Ak pCR, Hr pCR & X Ry FLAR IR & AL T o
B BE B A 8 T A g, LU L 495 T o A i 32 i)
(ypTO/TisypNO)

3. "F-FDG PET/CT AR M &G, REH
GE 2\ ] Discovery Elite PET/CT g, BEKRAE
BIASE 6 h DL b 6 2wl o B ey K BT, gk 2
#il7E 6.8 mmol/L LT . 4T F-FDG (A e #% B =
BHEM) G #EMA R 60 min, #£4T PET/CT &1%., H
0 BT 2 B B, R AR 6~ 8 NIRAL, JEAT
I2HE CT H 4§ (H R 120 kV, [ 2h 4 f i 150 ~
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£ 6~T NIRDL, B IR 29K A 2 min,

P G o AW4.6 BRAEALBE, DL 42%SUV
S BIE, W26 [ GE 23 F) PETVCAR #F B 302 i
FUE L ROL, 5 i 4k SUV, . SUV, ... MTV FI
TLG, 4 A 3h5rE AR JE 17 F3hiE

4.4 1 A0 B SR IBM SPSS Statistics 27.0
AT 30T o 456 IEA 0 I E R ORER H
xxs FN AFFEIIH M(Q,,0,) Fon ;2 A AR
H Mann-Whitney U A5, 25 2H 8] e 45 R FH SR E 7
241 M1 88 Kruskal-Wallis £k FlAS: 56, 2 5 Hoge R H
Bonferroni 15, 732AF S LIS %) Z27n  2H ) FL R
HX? K56 5Y Fisher B YR P<0.05 5{ P<0.017
(Bonferroni A% IE ) 2= F A Gt L OSSR ) .

# =X

1L— & B, 400 i 855, HR B4 279 4
(69.75%) ,HR B1PE 121 #](30.25% ) ; HER2 ZF 3Rk
B 63 1 (15.75%) AR F ik 210 1 (52.50%) , it
Pk 127 B (31.75%) ; T1 & 50 1], T2 4348
223 4], T3 43459 98 5], T4 4315 29 5, 435 i 12.50% |
55.75% .24.50% 1 7.25% ., 3 271 #1417 NAT, &
pCR #H 19.19% (52/271) ; P i HIE IR 2K+ 542
K+ IR )7 SR 3 pCR R 9.40% (11/117)
BN+ B R T REE pCR £ 4 6.74% (6/89) ,
BRI 7 B pCR Ry 42.86% (15/
35) , Hifl )7 R H% pCR F N 66.67% (20/30) ; 4314
J9AE pCR #2, 15 80.81%(219/271) ,

2R [A] HR GRS ZLAR I8 25 I IR B2 AR R L
B, (1) AR HR ARASA M R (% 1) . HR Bt
ZH 1 Ki-67 .SUV,, .SUV, .. J% pCR R#5EF HR FHE
H(ZH.-8.29~-4.86, X*=24.64 1] P<0.001) ,

(2) HR FHELH AR HER2 2k /K H5 (1 e
(#2), 279 5] HR [HYE £ T HER2 3Rk 36 fi
(12.90%) AR 171 1 (61.29%) it FKik 72 f
(25.81%) , 187 #(67.03% ) 3 1% NAT, A[H
HER2 % ik W 41 & & ) Ki-67, pCR % SUV,, .
SUV,... MTV & TLG 254 Geit2# 8 X (H {E.4.99~
13.27, X*=21.98,#) P<0.05) , Hrp {KFXWAHH
Ki-67 .pCR % SUV, .SUV,._ MTV &% TLG ¥fX T
iF FK W4 [ 4 P<0.017 (Bonferroni 32 1E) ], %%
KA MTV J TLG AR T FE WAL P {H:0.006,
0.002 ( Bonferroni ¥R 1E) 7,

(3) HR BTELH AR HER2 63k /K 5 10 LA
(F3), 121 5l HR BT B h  HER2 Z 3Rk 27
(22.32%) AR5 39 ] (32.23%) . id &3k 55 H
(45.45%) . 84 Il (69.42%) Ha # 4% % NAT, A A
HER2 3 ik W 4 £ ¥ 9 Ki-67, pCR % SUV, .
SUV,... MTV 2 TLG 2254 G438 L (H {A:6.29~
26.95, X*=17.23,%] P<0.05) , Hif BFRAFEE
KLY Ki-67 38 T Rk WAL, i pCR R IK
FidFRIBWAH[ ¥4 P<0.017 ( Bonferroni KL IE) ] ,ﬂEE
FIRWL MTV AR FERIE Jd FIR WAL, TLG T
FTELIRWYL[ ¥ P<0.017( Bonferroni AL IE) ], %
FIRWLH SUV, SUV._ K TLG ¥y Tt FiA T4

max mean

[ #] P<0.017( Bonferroni ¥R IF) ],
it e
AN, DL —BUE Sy 58 FL IR o
HER2 i3 32351 HER2 114, Al fE 251 MR 7> HER2
RH 1 L MR R 2 3t 0 N HER2 H0 ) 259 R 3525 1AL

210 r-DXd 1 P HER2 R F AP R E A
TR T R BRI L HRIH IR S S

F 1 A HRARE T U BE 0GR BEAFIE  PET/CT S40H1 NAT J7 3 LL i

HR _— AR T W[ (%) ] Ki-67
[%:M(Q,,0:)] <T3 # T4 1 [%:M(Q,,Q5)]

HR [HM: 279 50.0(35.0,59.0) 260(93.19%) 19(6.81%) 35.00(20.00,50.00)

HR B 121 50.0(43.5,57.0) 111(91.74%) 10(8.26%) 60.00(40.00,78.75)

b oA -0.88 0.27¢ -8.29

P 0.382 0.606 <0.001

HR RA SUV,. [M(Q,,05)]  SUV_..[M(Q,,0;)] MTV[em® s M(Qy,0Q5) ] TLG[ g;M(Q,,0;) ] pCR %

HR FH 8.46(5.30,12.92) 5.13(3.14,7.68) 7.08(3.27,15.73) 33.90(12.94,96.74) 11.23%(21/187)

HR B 12.57(7.66,16.83) 7.55(4.80,10.21) 5.28(2.74,14.72) 34.90(17.13,104.98) 36.90% (31/84)

UL EATER -4.90 -4.86 -1.19 -1.31 24.64*

P <0.001 <0.001 0.235 0.191 <0.001

T2k 271 BLEFATHRIBIRYT (NAT) P 3 Z K (HR) FHME4L 187 441, HR B 84 491 Ki-67 Sy 40 MU & A A 050, MTV iy JivJed A 35 4%
L TLG i KEAR TR A ik, pCR AR o8 R 80 s X (B, R IS(EN Z (8
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&2 HRHAMELL(n=279) ¥ 3 Fft HER2 KKK -F-FUIRIE B I O ERRFAE \PET/ CT S8 NAT J7 R b 4L

HER2 _— AR Ki-67 T BB %) ]
FiKKF (% M(Q,,05)] [%;M(Q;,0;)] <T3 T4 1
EFik 36 50.5(46.0,59.3) 37.5(25.0,60.0) 34(94.44%) 2(5.56%)
3Rk 171 51.0(41.0,60.0) 30.0(20.0,50.0)" 160(93.57%) 11(6.43%)
SUESSo 72 48.0(42.0,56.8) 40.0(30.0,60.0)" 66(91.67%) 6(8.33%)
K g (E 3.26° 13.27* -
P1E 0.196 0.001 0.862
HER2 #ik7KF  SUV, [M(Q,,05)]  SUV,..[M(Q,,Q;)] MTV[em®;M(Q,,05)] TLG[g:M(Q,,Q;)] pCR F
FRiB 9.3(5.1,13.4) 5.3(3.2,8.1) 6.8(3.3,14.2)° 27.9(12.5,79.3)° 12.50% (3/24)
fkZ&ik 7.6(4.8,11.9)" 4.6(2.8,7.1)" 6.3(2.3,12.0)" 20.6(11.9,73.5)" 3.67%(4/109)"
ik 10.8(6.5,15.0)" 6.4(3.8,9.5)" 9.4(3.7,21.4)" 67.5(21.4,149.9)™  25.939%(14/54)"
K g 7.16* 6.47 4.99° 12.02° 21.98
P 0.028 0.039 0.007 0.002 <0.001

T34 187 BIMER Z AR (HR) PR E AT PR BIIAYT (NAT) b AR B A K B 732 4K 2(HER2) 33K R R IA i 2k WAL 75 A7 24
109 F1 54 {51 ; Ki-67 g 4 BLE BT, MTV g (I AAR, TLG s kBRI S0, pCR i3 56 8 A 5 O HH, RAGIE A X ;R
Fisher B PIEA 1L, ToX® {8 ;" HHIF FARIO TS ], 2 80 LU AT it R X

#3 HR AL (n=121)H 3 F HER2 FikKFZUIME B I IE AR BRHE . PET/CT S50 NAT ST LA

yA 0
HER2 i i Ki-67[ % M(Q,.03)] L))
RIKKF (% ;x=s) <T3 #j T4 1)
FRiA 27 47.6+11.18 80.0(60.0,80.0) ¢ 26(96.30% ) 1(3.70%)
ik 39 50.1+10.36 60.0(47.5,80.0)¢ 37(94.87%) 2(5.13%)
ik 55 49.6+9.51 50.0(35.0,60.0) < 48(87.27%) 7(12.73%)
Hr (e 0.53% 26.95 -
P{H 0.590 <0.001 0.323
HER2 £ik/KF  SUV, [ M(Q,05)]  SUV,.[M(Q,05)]  MTV[em®;M(Q,,05)]  TLG[g;M(Q;,05) ] pCR #
FRIK 14.8(9.1,23.6)° 9.7(5.5,12.0)° 6.2(2.8,57.2)° 46.7(21.6,624.5)"  19.05%(4/21)¢
iRk 13.2(7.6,17.4) 8.3(4.8,11.4) 3.1(2.0,6.4) 21.4(11.9,96.6)° 17.39%(4/23) ¢
iRk 10.7(7.0,14.9)° 6.1(3.5,9.1)¢ 6.7(3.7,15.3)¢ 40.6(20.2,97.5)¢ 57.50% (23/40)
K361 6.65 7.69 12.29 6.29 17.23"
P1A 0.036 0.021 0.002 0.006 0.002

13k 84 5] HR FAPE 4T NAT, Horp HER2 T3R5 A ML Rk WAL 21,23 F140 6,4 FH, X2 8, REGKAEHR H ;-
A Fisher BHYIMER T, JTEX? {H ;- HHIE AARRI M F ], Z &8 iR 28 R A G2 L

HER2 k54 57, HER2 (R K5 5 kLI
BREMN A RAFE 225, HRT#HE T3.T4 /- B s o
AT ORFSE HR BEPELE H HER2 (R 1A (5 61.29%,
HR FAPE41H HER2 {IK351A 17 32.23%, {HAR[H] HER2
FERIKV B B S T 43 5K DA &8 22 5, P g
JEHTHARARGEER A IRER . Ki-67 HkFRA
s AR LB, Ki-67 RYFLIRE R
TE NAT J5 2 5353 pCR'™ | 5 HER2 EFKIAH
L A 5 HAKA) Ki-67 #15¢, H ER B4 HER2
RRIBRERIE Ki-67 ACHE " A g R 5 K
ER IR A R —%, A5 HR FHPEZL T, HER2 {I%
FERLHN Ki-67 5 pCR FHIHE T3 F38 W20 ; i1
HR B HER2 33 335 W 41 7L Ki-67 X,
pCR HiEr, XiiF 5 HER2 i k7L 7E NAT
Hr i il HER2 #2580 5

WH SUV,, B, Mg R e, i
/R,pCR 4L F 1) SUV,, B & Tk pCR A, A
5% HR FHMEALH HER2 IRZRIA W41 SUV,, 5 pCR
RIL Tk #6354 78 HR I HER2 & ik
W2 SUV, @ Tt k4, i pCR HAE T id ik
W, HE—4rHr7R, HR BIPE4] HER2 i3 #ik B &
[ SUV,, MK . pCR i, SREEAT ST 45 RAFAE 225, X
PE7R A B AE RS A0 1K 1 2 25 B 5 HLRRAE
SUV,, At 5 1A 28, (0 2008 T 9% &k F-
FDG 7 5Tt . MTV Fl TLG fELE £ S MRk A i
Jea X AR ) R L, WS AR R PET SN EAE Ry
SR AR SR ARBF5E HR BHE4L
HER2 kWA MTV 5 TLG /KK Tt ik
ZH ;7E HR FITEZE T HER2 [R5 WL MTV A,
TLG R TEFRIBWA, LM MTV 5 TLG &1
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