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Abstract

Purpose: To study the factors influencing the efficacy of neoadjuvant chemotherapy combined
with dual-target therapy for HER2-positive breast cancer, and to establish a prediction model,
aiming to improve the effectiveness and accuracy of predicting the efficacy of neoadjuvant therapy
in patients, thereby providing information for the selection of clinical diagnosis and treatment
plans. Methods: Retrospectively analyzed the clinicopathological data of 146 HER2-positive breast
cancer patients who received neoadjuvant chemotherapy combined with dual target and com-
pleted surgery from January 1, 2021 to December 31, 2022, and were divided into pCR group and
non-pCR group according to the MP grading system and RCB system. Single-factor logistic regres-
sion was used, and indicators with statistical significance and possible clinical significance were
included in LASSO regression. A prediction model was constructed in the form of a nomogram
based on the variables selected by LASSO regression, and then the receiver operating characteris-
tic curve (ROC) was used to evaluate the prediction performance of the model, and the calibration
curve was used to evaluate the accuracy of the model. DCA was used to evaluate the clinical appli-
cation value of the model. Finally, the model is internally validated in the validation set. Result:
Single-factor Logistic regression was initially used to identify four predictive variables: ER status,
PR status, neutrophil-to-lymphocyte ratio (NLR), and RECIST1.1 after four cycles. The four signifi-
cant factors from the single-factor analysis were then incorporated into LASSO regression. Based
on the results of the LASSO analysis, statistically significant independent variables were used to
construct predictive models and nomograms. The areas under the ROC curve (AUC) for the train-
ing set and validation set were 0.853 and 0.741, respectively. Internal validation demonstrated
the nomogram’s strong predictive ability. Conclusion: ER, PR, NLR and RECIST1.1 after four cycles
are independent predictive factors for patients with HER2-positive breast cancer to achieve pCR
after neoadjuvant therapy. The nomogram model constructed based on the above factors has good
predictive performance for pCR after neoadjuvant treatment.
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1. 5|8

FURE e — P S, W Z R R R R AR 3R . ARYE HER2. ER. PR [MFRiALL ) Ki-67
(IIGTENEOL, 43 N2 AR, Horh HER2 BHH: 2 e A0 = B 2L e o2 e AR 28 PRI PR R AR [ 1] FLIR
BT 2 — PSR EYEIRIT, BT FARBCE YT T, ARETGITEORER 2 pk iR &, NG
JT7 (neoadjuvant therapy), CHEMIT\ L FVATT LA RN S0 IAIEYT, BEAE AR HIAE & T AR S D) A IR FLEE,
NG SHEIT PRI, SGE A TS [2]. HER2 FHPEZL R 2 & W FLIRE R A 2 —, BT U HER2
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FE P FLARRE T HER2 HIF) (e 22 Bk 540, il 22 BR A PR SE il Z Bk A5 R B AU [3]. B Bhik
J7 (neoadjuvant chemotherapy, NAC) I {& 7L 2 FIH %4 HER2 FH 7L e e =i 4], F HAE HER2 BH{:
FLp LI A T O BT, S S Bk TR YR T AR B, 3 B 2 R B HURA S R BT NG
JT R RE R A2 35 [ 5], BB EE T HER2 FH R FL R I TS HLAF R, SR = 1 pCR (6] [7].
pCR ARG HMBNGIT G, FURBARRNIZRERRAN, THEMhEERR, 2— P EEREE

B U2 58] R IE () CSBrS-015 BF 78 267 » B s B AL )T BE & WUHELVA T () pCR A 57.9% (324/560) [9]
AU ER, 46.8% (88/188)1) HER2 FHYEFL e B 1AF] pCR[10], Fit, K& M THmZ
YIRS $E S T HER2 AP 7L R B8 35 1) pCR 28, {BATA & 7 B3 X Bhva 7 AU, B 2iig
JTAURBEIE R CR, RO AN Al 10 s I s S PR ST i BhVG 97 5 pCR AH G R & o] LR
SRREIMERERERIETT . AR FOBRIRIRIR R SWEL R RS A, IRABRIT HER2 PHMEFL AR B0 Bhia
JTIT RO R 25, [FIRT S PR EY , B AR 3 & Bl By I 97 28 Pt (0 R e Rt 1, AT
NIGRISTT 77 R AR S %

2. MBEE®
2.1. HIRAR

UL >4 2021 5 1 3 1 H~2022 4 12 A 31 HAET 8 KM E BB SLERR2 ST A O AT6 45 32 0T
S BIALIT RS SRR YT JF e TR HER2 FHYEFLAR £ A AR BE BORE, A2 IR N RIHERRAR I, H%
R EbrAERT 146 F18 1% 6:4 LLBIBEHLRI 2 I ZREE(8T BAMIREE(S9 ). AIAIRHE: 1) FEFTHIBNA
7RG T RBEAT I o RN RS B2 AU s 2) AT S A Gt BT SR AL A ASHR 1 i€ 9 HER2
FRPE; 3) ERTABNRTT AURATHUT . AT SEPUMIBARSGIATT s 4) /045 4 AN HTR B AL A X
YT 5) WIT IR EAT AR . FUBR MRIAS S, IRPREEGURIE%E: 6) BriliBhifyr 4w n T3,
IFHETE T AT EARRATIT ROTAL: 7) Bl Bhia 7 IRUR IR AR N 0 ia T - HEBRPSIE: 1) fRizit
FeAs &, 2) BIFHMM R RGN AR ZH M BG T & 3) MEIRMIFLIE . YR FL e . Bk T AR
FEL RYEFLIOE . WAL . RUEFUIE: 4) IRKBTRIAEE

22. HARF=*E

I HTRR G TR, ISR RRE AR DGR SR EAE R . HAMENL. BMIL T 481, N 2081, 1k
ST, W77 JRITHT NLR. (7 IR AR A S R GLIREE . FUIR MRI. FLIE X 2355,
I AR SR B (2 . BRI . G AL ARAR ) SN R . BT SR B H e T £ 4
JE S (R B AT B S YA YT, IR T BIGIT S5 RS 4 VLN B LR ARG E T ARVAIT . LR
HrBIGTT VY JE A2 5 Bl PRI 2P AN 2 DA SRR T RO E A R 1EE(RECISTL. ) [1 11 NS5 58, BAkw]
I3 BUZR: SERGMH(CR): MICHER 2R R, SmBE VM A5 B> 2] 10 mm PAR: #i4y
SEAA(PR): P kL S AR AL 2R 5 E 4 /N FEAMIE T 30%; JFaE(SD): /T PR 55 PD 2 Ji); it fg
(PD): B9 Kk BLAR 2 A K/K-PE I 20%; [ B ads 7 B30 2 ELAR IS N S mm DA by R3] —
BCE R AR FHBNAIT R PRV 2R MP R41454 RCB 2%, @id MP 241 f1 RCB &
Gk B 7 AW (pCR ZAIFE pCR 2H), LAt 4 S8 7R IR AR AR A L SO B R A 77 THT 2 15 AT 2 5o

23. Gt FESH

BATEE T4EE . BML. HZMRA. NLR. HER2. ER. PR, Ki-67. T 4#]. N 48], AL =58,
VORI G RECISTI.1. A7 R AI7 7 RE LN IRIR AR EEE . B NPRUHERT 146 BEE N U0
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%, IH4% 6:4 (ELBIFENL > A AF R 5, Mo 87 GIVE N4, 59 BIME NIRIESE. LLHBNGETT 5
se 3 PCR NRAZ &, DL B IR DA SO BRRRAE N B AR &, X UIZREERE A AT SR 3R logistic [ 43 4T,
Gt AR P1E. )5, ERRFE Cox BIHAHE R, #& PEH/NT 0.05, WEHEI A LASSO [5]
VA3 4T,  DARAE 520 HER2 FHAE 7L AR B4 BhvGT7 pCR FRSL TN PR 25 . 7E0b3EAE b, FRATTEESE T B
W67 pCR PRI FN AL K] o B 2R B —Fp B 7B HL 5 T R I FOIAR A, 8] DICKE 52 2% ) [l U 8
RUEALAEACRE S, TS 1 pCR. FIZR b v] DAL B EL A7), 32 4R R U R i AR [R] 3 2R 5L
HA50R 0 2] 100 2 HaE, [FIE, FRATTR B RS dh 28 6 4 8 AR A 3E AT VP45« H “rms” BL4& 1] Cox LL
RSB, B2k AR e 28 . @i BRI KR logistic [BI)A0 BT AT K2R logistic 204, FRATIGHEH T 520
HER2 PR AL Hr i BG YT pCR IIBSZ A 3R o B S 20l ZE VIR S5 5005 73 il i ROC ik . DCA
i 28 DL AR I Hh 2 RAR B

3. 58
3.1. BEIEKRFREBEFES BEERS

AWFFILIN 146 BT FEATHHBIGIT 0 HER2 B FLIRE 5, RIS BRARAE W22 1, 1EIIZR
L RHBRER logistic i€ IR HHBNGIT T WK R, EREEREEFras R, WEBE
RECISTI.1 (P <0.001). PR (P =0.007). ER (P=0.001). NLR (P = 0.012)& 5l BIiaI7 J5 pCR [IFZIA 2 .
M HZRAE . BMILL E#. HER2. Ki-67. T 708, N 8. A4, 7. w7 %5 pCR
o AR, WA 2.

Table 1. Clinical and pathological features n(%)
= 1. IRARFRIBFFE n(%)

s A 43?;? §§% mfﬁa
FE (D)
<40 9 (18.0) 10 (10.4) 19 (13.0)
>40 41 (82.0) 86 (89.6) 127 (87.0)
BMI (kg/m?)
<24 23 (46.0) 44 (45.8) 67 (45.9)
>24 27 (54.0) 52 (54.2) 79 (54.1)
HERE
K4 20 (40.0) 38 (39.6) 58 (39.7)
O 30 (60.0) 58 (60.4) 88 (60.3)
NLR
<2.07 27 (54.0) 72 (75.0) 99 (67.8)
>2.07 23 (46.0) 24 (25.0) 47 (32.2)
HER2
2+ 6 (12.0) 4(4.2) 10 (6.8)
3+ 44 (88.0) 92 (95.8) 136 (93.2)
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ER
i 14 (28.0) 60 (62.5) 74 (50.7)
FH 36 (72.0) 36 (37.5) 72 (49.3)
PR
i} 15 (30.0) 62 (64.6) 77 (52.7)
B 35 (70.0) 34 (35.4) 69 (47.3)
Ki-67
fKFik 3(6.0) 6(6.3) 9 (6.2)
RIE 47 (94.0) 90 (93.8) 137 (93.8)
T 7334
1 5(10.0) 6(6.3) 11(7.5)
2 30 (60.0) 63 (65.6) 93 (63.7)
3 14 (28.0) 22(22.9) 36 (24.7)
4 1(2.0) 5(5.2) 6(4.1)
N 73]
WL 9 (18.0) 18 (18.8) 27 (18.5)
WL RE M 41 (82.0) 78 (81.3) 119 (81.5)
L2
2 39 (76.0) 69 (71.9) 108 (74.0)
3 11 (22.0) 27 (28.1) 38 (26.0)
V4 4 )5 RECIST1.1
CR 2(4.0) 13 (13.5) 15 (10.3)
PR 27 (54.0) 82 (85.4) 109 (74.7)
SD 21 (42.0) 1(1.0) 22 (15.1)
Iy
<6 41 (82.0) 80 (83.3) 121 (82.9)
=7~8 8 (16.0) 15 (15.6) 23 (15.8)
>9 1(2.0) 1(1.0) 2(1.4)
I7 75 %
BEE + R0 36 (72.0) 76 (79.2) 112 (76.7)
EY S 6 (12.0) 12 (8.3) 18 (12.3)
B + BIRE 8 (16.0) 8 (12.5) 16 (11.0)
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Table 2. Univariate analysis of predictive factors

2. NERNBEERS

ZE OR 95%CI P
RS 1.03 0.23~4.65 P=0.965
BMI 0.85 0.36~2.04 P=0.717
HE&RE 0.47 0.18~1.20 P=0.113
NLR 0.44 0.23~0.84 P=0.012
HER2 3.79 0.65~21.96 P=0.138
ER 0.21 0.08~0.54 P=0.001
PR 0.28 0.11~0.71 P=0.007
Ki~67 0.85 0.15~4. 92 P=0.856
T 73 1.64 0.76~3.54 P=0.206
N 7+ 1.04 0.34~3.19 P=0.947
AL 1.95 0.57~6.67 P=0.285
VUJE HJ5 RECISTI.1 0.07 0.02~0.25 P<<0.001
Ai7 1.17 0.39~3.50 P=0.778
LRFPIE S 0.99 0.50~1.98 P=0.981

3.2. WEES LASSO EVAS

BN BRI FK logistic 74T HA GuiH 33 UM 4 MFIER RN LASSO [FH#1H, LA
HENAIT &7 pCR ORISR, DL BIIG AR BELRFIE N B AL &, {8 R 3 glmnet BLET [F1UH 5347,
I 10 Prac R RE AL 2 (H, W 1. BEREANMIER RECEEA NLR. ER. PR DL VUEE
RECIST1.1. HAPUJE )5 RECIST1.1 LASSO #H% 535 K H-2.269, PR H/NA-0.245, UL 2. 5% 3.

Table 3. Correlation coefficient results of LASSO regression

%% 3. LASSO ElVAMMEXRBLER

ZE LASSO H< &%
NLR ~0.505969646
ER ~1.107293561
PR ~0.24494889
JE IS RECISTI.1 ~2.269117483
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Figure 1. LASSO regression cross validation plot
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Figure 2. LASSO regression coefficient distribution plot
2. LASSO ElVARK 2 E

DOI: 10.12677/acm.2024.1461819 629 I IR = =23t e


https://doi.org/10.12677/acm.2024.1461819

BRAIE <5

3.3. IRE Rt

F 2 R — R ELOL T8 55 F RO TIEIN TR, RENS K SRR [ AR AR e A O R AR T 50, it ]
AL AN R 5, I ELIR T (97 2 3+ 3R Cox B304, LASSO [B[)H 734
R BTG R 3, RATEE S T 5T NLR. ER. PR DL DY H/G RECIST1.1 X SEI PR FLAFAE
MBI . FILEE LSRR, NLR LU PYE WS RECISTL.1 A2 pCR ARSI FM  , 1f Hid & 5
WS i AT AL, LA 3,

0 10 20 30 40 50 60 70 80 90 100

Points L 1 1 1 1 1 1 1 1 1
NLR 45 4 35 3 25 2 15 1
0
'—l
ER 1
0
l_l
PR 1
1
VU #/SRECISTL.L 2 0
Total Points 0 20 40 60 80 100 120 140 160
Risk of PCR 0.05 0.95

Figure 3. Nomogram was constructed according to predictive factors

3. BT FHNEREYIE

3.4. FMAER A9 TEM

T 30 T RS 2 P RUR P R A 1 S T PR R, FRATIE I W SR SRR S BIEAE ¥ ROC i 21
gy SERRUTEIZGEMIIELER ROC HiZk FIHA(AUC) A1 0.853, 0.741, UL 4. & 5. AUC 3¢
EHRT 0.7, RILHIRLFHIAERTE, UF XA B A BT RE ) o 4% RETROIIME 28 A S P SR 2 R] 2
UG R SE U A RO 2R 2], v DAVEAS IR 1 . RIE RIS R R, Tk IIAEIL 2
BOUEEE, W B ROV 26 A0S 22 IE S A G R A, TG pCR 45 R ER R G 1) 5L s
REA—F, WE 6. K 7.

3.5. KRR

N T PGB R B fE, AL 7 oS & i (DCA) IR (ILIE 8+ 151 9). DCA J&—Ffi i
MRITTE, R VAL TR R A2 I PR o S rh i se % . i DCA, FRATTRE S LB O T R 5 P
Tolb0 s A 00 Ot i A5 A8 HEAT T IO AT S8 AN HEAT T 100 -2 R 22 5 D TT A 5 2R (1 s A 2 FH A7 £
WE S5 R BB 2 R R (R A 2 5 AR 2 R 9O S R DAy WA R AR I R DS BT — € 1)
S
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Figure 4. ROC curve of training group
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Figure 5. ROC curve of testing group
5. BIEE ROC hZk
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Figure 6. Calibration curve of training group

6. MIZRERIEZ
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Figure 7. Calibration curve of testing group
7. BIEERARIEhZk
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Figure 8. DCA curve of training group
8. V% & DCA #iZk
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Figure 9. DCA curve of testing group
9. ISIES DCA HiZk

4. Wig

R R VR A ZE BT B IA T IR RO e . B BT RGP, T LR R IR B IA T AR
U 7RO AR IR R AT A LT PR AR L VAT 77 %8 SRR R T B KR . H ATk UL,
ST BT 7 R 7V 2 A WG PR VP A RS BEPAY . VA R S hrl, R A AE T AN RS 30
RWCH BRI R, S AUBIE ARG IR, IR AT FT AT BRI 7E A T TS A 4 S o
(IR VP A AR AR 2002 4F47 H 0 SEAART7 SO AR ME(RECIST), SBIS RWHEIT32] T H AT 2 I i
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RECISTI.1 [11], &2 R i KARZE Ak R S 7 2. SR I i LR — OB SR SR AR A 3R,
AR, IR X &85, BUIHRBIE MR, 1EH 7R THENE RSB EPET/CT)SE . % T iw
JEFE IR, MRI P HERG B T AR A FLIR X 265552 12]. AIFFURM, SREUNBURZ(DWI) ] LA
FH SR TR 4 B o7 1 SR, 385 23 W WL R B R BU(ADC B AR LR AR A (IVIM) F2 43 2 3K B HER2
FHME LI UG5 5, A Bh T8 Bh3RA G & MA AP HER2 $E[MARYT /7% [13]. MRI EI 2 ¥ i B
BT JE B AR /N B I B S, XHESEF ARG M8 SR, HETRME MRI $25R5¢
G RCRITCIETR TR [14]. [FIBS, d#id MRIUVFASHARBIYE YT /5 pCR MHERPEIE 5 4y 7 AAH G 15],
HArfE =Bt HER2 BHPE. Luminal B 5 Ki67%E R A (I AERA MR S o ASHIF 7T R IT 28004l AFLAR MRI
SER T ARRFFEL XTI 146 6] HER2 PH 3L 5 8 4 a7 o7 J0dAT o0, 1EB 2= 0
Mres S, VUERAE RECISTL.1 VAL SH BT 5 pCR #H2¢, P<0.001, EASiH#E X, £ LASSO
[FE s HrH, HAr PR G RECISTI.1 V4l LASSO MHE R K N-2.269, FEAE NGB 4 BILIT 5
pCR L TRIMR 1. AR, HER2 BHMEFLE B3 1) HR RSTEH AT XF pCR 4 A5
Wi AN[E], #6532 H + P 8 H 1697 B 7E HR BIPEH B3R 28 (pCR ZEYEH, 0.69~0.85; Xt # = 0.77;95%Cl,
0.67~0.87; P <0.001)EL HR FHPE(pCR FIEHE, 0.26~0.68; #i%f%E =0.46; 95%CI, 0.21~0.70; P <0.001)
HEE B 5[ 16]. Gianni L 28 AIBF R, 5 HRHHER2+FLAIEAIEL, XUERIE Y7 £ HR—/HER2+3 i)
H1[1) pCR ZE T &1(5 A 63.2%1 26.0%) [17]. (EARBFLH, K logistic /M #T45 3 )5 W PR (P =
0.007). ER (P=0.001)55 pCR E.A5 &AM, LASSO B934 &7~ ER IR AN PROIRZHIZ pCR A
ROTRMEE 2=, 45 5 FIRAHDCHT o B AR — 5. 7EVF 2 IR, NLR FHi SR TS A B B S e R 2 [18].
T AU R, AR F I B EZ 0 7 NLR TS R8[19]. A A#FFE 7 NLR /& HER2 PH 7L
HAE R, 7E HER2 BHME 32527 M 2 2R B iia o7 I FLE 23, VA7 RIIC NLR B 5 547 (1) DFS AH2K,
AR BT X 70 il 22 BR B H0IR T B E R 2 ¥ [20]. B — WAL, @ KDy, fERIRIT T
NLR 7 il 2Z Bk B 404 B76 97 1 HER2 FHE S FLIYE B %, DFS #%i[21]. CLEOPATRA 55T 1
NLR 75252 #E 713477 1) HER2 B R M LI (MBO) B8 I TS 1E A, £ IR M iR, K NLR 2
TH (2 P5fih 3% + 2Bk PFS F1 OS HIFUMI A+, #2& THP (Z VUl #E + MiZzksbr + fHzeks
P4 PFS BT A ¥ [22]. fEARFH, {ERHEREBIHHERH, NLR (P=0.012)5 7.1 pCR B A
AR, TEZ LASSO [R5 M ik J5 i@ 5 26 B, NLR A& HER2 BH M FLARE £ pCR A7 1
DR, T HASTE LI5S 5 e AT 4 o B A 7 B AT AT BAAS YA 97 AT NLR {EHAKH) HER 2 B
PR T DAMCHT R B T B A S B T 3k as . BT A AR BMI. HER2. Ki-67. HLIES %
Febr B BhiA T pCR AT K 2 [23]-[27], HEAEARRBTEF, ¥WESRIFFER L, o8 JE K §E &
AT A OIETL, HANFEAR BT

7E HER2 BHPEFLARSE F , S2maBi 4l Bhie )7 /5 pCR MM R R ATREA IR 2, B T AW AN 146 3,
I TG RO, FATIRIE VYN EIRIR B AR E, A2 A RECISTL.1. ER. PR,
NLR. H&TIXUEH R MIGRTR, BATE TG TS pCR MITMAR, FtHHHT TRIES 24T,
MTRIAET (1) ROC h 28 A IE i 28 W] LLE HOZ AR TN e /0B, T LU 3ds IR IR R IM AT RS HEAL TG
7, MM BH G . (R EERECE N SE MR, TEESEZ PO, ATiEHEMRTFT.
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