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Abstract

Objective: To investigate the relationship between the change of HER-2 expression status and clini-
copathological characteristics in breast cancer patients with zero expression of HER-2 after neoad-
juvant therapy. Methods: Patients with breast cancer who were initially diagnosed in the Breast
Disease Diagnosis and Treatment Center of the Affiliated Hospital of Qingdao University from Janu-
ary, 2017 to January, 2020 were included in this retrospective analysis. According to HER-2 status
after chemotherapy, the patients were divided into the HER-2 status unchanged negative group and
the HER-2 status changed positive group. The relationship between HER-2 status and clinicopatho-
logical features was analyzed. Results: Among 367 patients, 248 were in the negative group and 119
were in the positive group after neoadjuvant therapy. The chi-square test was used to analyze the
clinicopathological parameters of the patients. The results showed that compared with the negative
group, the proportion of pure invasive breast cancer in the positive group was higher than that in
the negative group. At the same time, the lower histological grade, the higher the ER positivity rate,
and the proportion of Ki-67 less than or equal to 14% was also higher in the positive group than in
the negative group, with statistically significant differences (P < 0.05). Logistic multivariate analysis
showed that ER, Ki-67, histological type and histological grade were independent factors affecting
the change of HER-2 status (P <0.05). Conclusions: Nearly 30% of breast cancer patients with HER-
2 (0) show a change in HER-2 status after NAT, and patients with HER-2 status transition show dif-
ferent clinicopathological features from those without transition.
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FLIME OB Mg, & L MR A A T R R B R R [ 1] By — b B S T M B, L vT
DUR 4 ¥ 2 52 /4 (Hormone receptors, HR) A1 A 3& B2 A= K [Al-F 2 (human epidermal growth factor receptor-2,
HER-2)RZ 70 A () BRI Y[ 2]

Horr, fE2 15%~20% 12 i 11 7L s 23 h A 5 N R AEK I 752 4k-2 i FERIA, I H AR L
ARKEFZE-2 5EENARNE S EAMK[E]. /e 20 IR KT, Bt DAt Z B2k
[4] [51AE Z 2k i hi [6] AR T HER-2 ¥R 1G5 tH B, Y238 243 7 HER-2 AP 7L e 28 5 1) A=
45 R[],

M B2 A B R HER-2 RS IRIL, HIFA R — AL (1 I B E M — 2y B RIE, T — A%
SRR RIS R AR, ARG EIPT HER-2 BE R IF A B4 78 o N R A KR 1 32 44-2 RIS B FLIR
S (8, AT AN RS R T 38 [ DR Jirb e 2 2/ 3 [ B %7 58 % 23 (ASCO/CAP) 45 7 5€ XN HER-2 FH 1
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LI B R T AR . JF Hodd B R R AT AR R, BRI E P EEKE I HER-2 A 4k
2 (HC)RIA R AL B, e FLIRE P i BBl i85t 50% [8] [9]. X FiX —#B 4y Haskili, YFZAELMBT
HER-2 ¥l 259 350 25 48 v A I PR YR 25 [10]

B2, 7 22 Bk i T-DXd (B, IR T % HER-2 (R 8 B 7% 1 LI AU R is 1 [14] [12],
TEBEHL 111 3 DESTINY-Breast 04 iR5& W 5T 25 8, fE Al 2 BREL4T T-DXd B3E ME T HER-2 {RRiLH
R P LR F 3 1 Tt e AR A7 I (PFS) FLEZE A7 1(0S) [13].  [FII A 7 48 Fo 4 ih 2 Bk 8 45¢ T-DXd 7£ HER-
2 ICRIE I SRR TR IPE R, X T-DXd ZEHT 4 Bhia I7 h (IG5 (19 01, TALENT TRIO: NCT
04553770; TRUDI iR36: NCT 05795101) Fl4t 5t AR £ b 241697 15 74 1 SR 2 3% 1) DESTINY-Breast 06
3 W (NCT 04494425) %5 se th/ERE T o Bl B T HER-2 Hidk - 254 BBEI(ADC) I HI B, HER-
2 low S R AR YT 2 BT SR T RE Y

FERERE AR T AR T, o T FU I B e RIS TR A5 B) S i P, AT AEAS HER-2 IRASTEJEUK
PRI LA RS P b 2 (RIS — 2 [14] [15]0 X T B s A sk i, BTl B a7 (NAT) H T2 B 1
BOEFE, (HEREBG T IR, ROy FUE S R B VPR BOR ZE R AR N, IR G
I7 10 R TR TR LR VA 1 2 B 2 VA A (CNB) I AR V) B FE AR (SES) ) HER-2 RS A —3K[16] [17]. &
1M, B HEONIE, RS2 3 Ba T 030 A R DA 78 HER-2 £3R1A 3] HER-2 IRRIA AL . A
WL B FE VA 8252 NAC J8 77 1 HER-2 R IA FL I 38 vh HER-2 IR 5 1IG AR BEAFAE S &R, A
I B Bhia 7 I FE v AT R AR HER-2 IRFS B 1 B 3R AL it ve 7 B, DL HEHT HER-2 ADC JRYT
BT AR

2. ZPEH*E
21, — AR

ALIHPIN 2017 £ 1 H & 2020 48 1 AT B X5 M8 B B LR 297 thoO W12 i 3L e
BEUR, HAATEAT BB S BT . ARYE ST G HER-2 IRZS 90 A HER-2 AR A Z 254 (B 1441 (248 f51)) F1
HER-2 IR & A 042 N HER-2 KRB LL(119 Bil). AHE A SRAETE 5 KA I R B B2 AR PR AR S 2
HeE(E LS, QYFYWZLL29829).

2.2. MNHERRFRE

AHTGE L EARYE AR A L IR GERESE, € T NAANHEBR AR, xof £ E4T 0735 J A AT A
ANbRitE: © BF LAz Jebe s DR Be AT LB RERL, RELIZ N HER-2 FRIAMFLARZ
TR, X TAEANC RS2 5 RN R ) B, HO B A5 R B MW A k=12, P28 HER-
2 FRILMNFLIIE . @ T IAW T B 2RO IR A P 5 . © AN BE AT W BT
FARYE B IR RO I R AR BEARRAE, € T 6 & 8 JAMINIAIT Ur B, BTA A 3 5 e mAk T FE
@ BHAE NAC AT TARJE th i 2R A BN 200, RO ERA . e A Es RaE . HERRAR
e O BFE A F ARG, WL N HER-2 BIVE SRR A AL I . @ R LRI . @O
MFLIE S R VEFLE . @ NAC 7 R ARG B 2 SR A e 4

2.3. YEIgHR

W NDRAE SHEER PR, VAN B BE R 00— R DR SO B AR BORE . R O AR AL R
WG BHR A RIS R . IRRTRE, A48 T NAC BT 20 WI(T) IR0 i L4 e R 1
Ol P2 TTR EEAIE T NAC BT & 7 R BRI S22 287 . 2 . e 32 4K (Estrogen
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Receptor, ER). 24 & 3214 (Progesterone Receptor, PR). A % 5z 24k K R -1 52 42 141 fifa 38 5 4% 371 J& (Nu-
clear-associated antigen, Ki-67)F& A /KF . H A s 1 /N a3y s ol @i 528 = AR S . MRI
SERAFI o ST A IR SRS AR R o RS A A . MR AN B ER AN PR S 44 G BH
Lot > 1%;58 SCONMEZA IR 2 AR B VE[18] o ity 20 e A il 2 3R 2 AR S R LA G B P LU < 1%EN#
N 0%5E SUAMEZ R ZARFATE . Qe F L < 14%0), Ki-67 & SUARRIE, M>14%0 & XA
rRIk

2.4. FIiEARfE

#2020 4= ASCO/CAP KA1 (FLIRSE HER-2 Al IE R4 e ) HE# 18 F S e 4 AL (IHC) Fl AL 2 58
(ISH) P Fh 7 72k A6 HER-2 2 [ i 3R IA 8L K948 [19] . IHC A TPl HER-2 & A IFRIE KT, 1 ISH
FHT R HER-2 FE R 038 LA 5 %09% 20 41k 2= (Immunohistochemistry, IHC) A 3+ (>10% 3 i 14 i 8
S 3 T R 17T S P 200 R S e £0) H1I5 5 R HER-2 [, IHC 5 0 /R HHER-2 it ik, IHC N
1+378 HER-2 iR 15, IHC 2N 2+ 7R HER-2 RiA/KFrh%E, X1 IHC 2+ 25 8, 8% 5 2@ ISH
Ferfih HER-2 JERZ A9 38 . 4 ISH 45 55 IHC2+/ISH+ )35 A HER-2 B, IHC2+/ISH-J )35 Ay
HER-2 k3% .

25. GEitFE S

K H spss 29 Guitar Tt THECTORE ISR R R o, SR 2 R 56 5% Fisher 1 UIMEZR 25Kk 0
FHBNAITATE HER-2 RS SIGARRERE 2 MK R HIAEA SHEEARHBNE. 2HE
Logistic [A] V350 #1232 5 0 i H B4l Bhia 9T h HER-2CIRES MR ISR K . MO RN ER. TR P<
0.05 A4tit 5w L.

3. &R
3.1. Bk

WRIGPAHEER R, 2017 48 1 A & 2020 4 1 A4EH B R M8 EBe LR 1297 3t s 367 417
R HER-2 F R FLIRE B BT i BG T - IRAEALST 8 HER-2 PRASTAE, HrigriiBhin sy
Ji HER-2 ANZFRIEFRMBIVEHIA 248 41, HriiBhingT 5 HER-2 RSN HER-2 IR B4
A 119 .

3.2. ISRRIEFHER R R

KH 2RI B EH IR PN IREIRESIRES . Ki-67. ER. RR. L% 2. HHHK
R SCIG AR FEFR B AT et 0T 45 SR SFAME4LAREL, HER-2 H25(HER-2 FAMES445 N HER-2 kK ik
HHER-2 FH )95 1] i 4032 i P FLARHE (IBC-NST) 0 EL B 5 vy [AIR, 222840 R, ER PHME SR 5,
Ki-67 < 14%/[f) Lb I 7E FH 20 B T HER-2 Fue il , 22 R 39°H Guit 2= (P < 0.05). {HPHLHAEFRS |
RN MR MR EAIRAS . PR &7 2 R L4 (P > 0.05), ML(& 1).

3.3. IGFRRIBFEZ EZE Logistic 5347

XN ) B HEAT Logistic 2 I HT, BUHBNAYTT 5 HER-2 IR A SO 1 N R A B, K B R &
MR ER. Ki-67. HZ2ERA . HAEN R NE R R, RER: ER. Ki-67. 42280, 4
o e 5o HER-2 3R K AL IR 5 4 BIVG JT )5 HER-2 IR B A A2 2 [ & (P < 0.05), W
(% 2).
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Table 1. Univariate analysis of influencing HER-2 status change
= 1. #00 HER-2 RS TR R E R

e PR 24 55 6 A2 (188) FH 4 2H.(152) P 1A
age 0.722
<50 129 (52.02) 65 (54.62)
50 119 (47.98) 54 (45.38)
T_stage 0.208
1 19 (7.66) 11 (9.24)
2 171 (68.95) 71 (59.66)
3 58 (23.39) 37 (31.09)
N_stage 0.676
0 48 (19.35) 26 (21.85)
1 200 (80.65) 93 (78.15)
ER 0.037
0 82 (33.06) 26 (21.85)
1 166 (66.94) 93 (78.15)
PR 0.903
0 101 (40.73) 50 (42.02)
1 147 (59.27) 69 (57.98)
Ki-67 <0.001
Ki-67 < 14% 62 (25.00) 68 (57.14)
Ki-67 > 14% 186 (75.00) 51 (42.86)
Grade <0.001
1 5 (2.02) 7(5.88)
2 191 (77.02) 107 (89.92)
3 52 (20.97) 5 (4.20)
Type 0.023
0 42 (16.94) 9 (7.56)
1 206 (83.06) 110 (92.44)
Table 2. Multivariate analysis of influencing factors of HER-2 status change
F 2. #M HER-2 RSN BN S E RS
Log (OR) Lower95% Cl Upper95%Cl  OR ORlower 95% CI  ORupper 95% CI ~ P_value
ER 0.748 0.163 1.333 2112 1177 3.792 0.035
Ki-67 —1.326 —1.756 —0.897 0.265 0.173 0.408 <0.001
Grade -0.908 -1.329 -0.487 0.403 0.265 0.614 <0.001
Type 1.425 0.733 2117 4.157 2.081 8.306 0.001
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TEMGARIEIT IR, AREAEKRE T 2 &Sm0 4 FLIRETE N B 2R T 2 —. B %
PREAHT. MAZBRAFTEHT HER-2 #0258, HER-2 FAVESLIE B s B 7 R A st . EbE
ML 111 3] DESTINY-Breast 04 iRX5& (IHF 70, 4 il 22k .51 T-DXd 7F HER-2 {23 (0 FLAR e AR b R
HRAFIYTAR[13], BA RAFHPUMRE T, (HR XX I H AneBA — AN A s B g 75 22
I H L2 KT HER-2 ARk FLIRa (1 505 >R A I MURE 6 AR ) 2R 1

G2 3 AL HER-2 # [ 25 M) (R & W1 T HER-2 AR Fik O L I JR %, X 4848 HER-2 Rik 3
AU AERHIG R BT YR T SR FE E— D3 . BATIRE AR, SOkt 28 il i R R B 3 TR D)
BRPEAS ) HER-2 Rk G EATEE . AWTFRAN T 367 47 Hl5 By HER-2 54 13 I f o 3E1T 5
HBNAYT, R FARUIBRREARARFE AL B H N HER-2 IRE, KA kA HER-2 AWM EFHIEH
32.42%. Miglietta 25 N[17]HH R IL T HrliBhiaI7 il J5 3 HER-2 IR HIA—EE, 7 446 B2 85I
IRTT 1 AL e S BAA H, Miglietta 558 A PPl 1 MR B YA 97 1 28 I AS: 30 5 B R i R 50 1Y) HER-
2 WRA&HAS, R IUAIT RVEA NG B O 2 Al HER-2 ik A —8, Bam A 10 Hrh KB 32.4%) R
—HE,

TEAM G HIE R HER-2 3818 FU 6 B Bl a7 il JE HER-2 IRZSAR A5 11 PR BLRFAE 2 7] (1)
REM T PRI . SRER, MR THHPEITHTE HER-2 IREWA KA G, BN
HER-2 fRERIA I B3 A, AT 52 21 A i 14 7L e (I1BC-NST) [ LU A9 B 57, ER BH PRI 5, Ki-67 <14%
BEHITE &, HRFH R, ZRIWASFE (P <0.05). ZHEESITERER. Ki-67 Rk,
A2 Je A 55y g HER-2 IRZS SR MO TN R 1 o (BB A S S0 SR, 78 HR BH 500 &
HH, Ki-67 < 14%[ B #H HE R 5 kA HER-2 HE&, 76 TNBC &, T3-4 B ER S KA HER-2
[20]. ¥ 4T HER-2 $ 1A 259041t T-Dxd Z57E HER-2 AR 22576 8 1t L e B 2 06T Th BUAS 1 BLAT AR
3, N HER-2 IR 1A FU s BB I A WA 7 7 R 484 1 58 Z i 48 . JAT IRl BiG Y7 T J5 HER-2 IR
AR TN BE T IR T aT BE R A HER-2 RS A8 i SR 3R A9 A6 )7 BB, T BE 48 S e ARt
o HoB AT HER-2 PUiA - 29 IBETRI R 5 N s KU S AN AR T -

H AT ERATHI 78 A — 5 R BRI o 1 Je AWt 708 T 5 Ao Rl B A 7, FE R TR AN T Gt Y
KT IR 25 S SR ZE AR o T RE AR SR FIEE 43 B 1) Joy PR T B — By LA, PT R TG ik A T St
) NBEIRRIE, IXAE— B R LR TS R . SR ST VA T T, HER-2 IRES
P2 BT Gy LU R R AL AT AR, 3 8 75 ¥R A SI2 B N A AT 8 52 210 052 N 58 32 W R AN ]
S HARMEZ IR, SRS R AT R E — B RN R . B A ARAUCRE TR EhRT
J& HER-2 RS M B 5 3L, A ReiE— DIB B AVPAL BH KIITE, IX7E— @R BRI T B 745 SR 1
IGIRYE FAME . DY s R AR RNA M EE BN L, RNFABFPERIB T Rk, TEMRRIN
R FEE R, FERSHEXLFEME, JFELFLL O ATREET R — D IIE AR 784 ¢
R
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