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[Abstract] Objective To analyze the factors influencing poor efficacy of neoadjuvant therapy in patients with human

epidermal growth factor receptor-2 (HER-2)-positive breast cancer and to construct a nomogram predictive model. Methods
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Clinical data from 520 HER-2-positive breast cancer patients who underwent neoadjuvant therapy at the Chinese PLA General
Hospital between January 2013 and June 2024 were retrospectively analyzed. Among them, data of 472 patients from the First
Medical Center of the Chinese PLA General Hospital were used as the modeling set, and data of 48 patients from the Third and Sixth
Medical Centers were used as the external validation set. In the modeling set, t-test, y* test, and LASSO regression were employed to
preliminarily screen the influencing factors of poor neoadjuvant efficacy. The modeling set was randomly divided into a training set
(n=377) and an internal validation set (n=95) at a ratio of 8:2. Univariate and multivariate analyses of factors influencing poor
neoadjuvant efficacy were further performed in the training set. A logistic regression model was constructed based on the final
screened factors, and a nomogram was drawn within the training set. The predictive performance and clinical benefits of the model
were assessed through calibration curves and clinical decision curve analysis (DCA), which were verified and evaluated in the internal
and external validation sets, respectively. Results In the modeling set, increased maximum preoperative tumor diameter, elevated
estrogen receptor (ER) expression level, and increased axillary lymph node tumor staging (N-stage) were identified as independent
factors increasing the risk of poor efficacy (P<0.05). Conversely, increased number of taxane-containing cycles in the neoadjuvant
regimen, increased number of targeted therapy cycles in the neoadjuvant regimen, and HER-2 expression of (+++) were identified as
independent factors reducing the risk of poor efficacy (P<0.05). A prediction model based on these 6 factors was developed, which
achieved an area under the curve (AUC) of 0.88 (95%CI 0.84-0.91) in the training set, 0.88 (95%CI 0.82-0.95) in the internal
validation set, and 0.91 (95%CI 0.83-0.99) in the external validation set. Calibration curves demonstrated good predictive accuracy,
and DCA confirmed high clinical application value of the model. Conclusion The predictive model developed in this study can
effectively predict the efficacy of neoadjuvant therapy in HER-2-positive breast cancer patients, providing a reference for
individualized treatment.
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Fig.1 Flowchart of study participant enrollment
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Tab.1 Comparison of clinical and pathological characteristics between HER-2-positive breast cancer patients who achieved pCR and non-

pCRin the modeling dataset

TiH Bt (n=472) 5 pCR(n=221) ik pCR(n=251) t/y P
B 5 (cm, ¥+s) 159.74%5.48 159.87+5.67 159.63%5.31 0.48 0.63
1A (kg, %£s) 63.29+10.34 62.65+10.06 63.85+10.57 -1.26 0.21
BMI(kg/m?, X+s) 24.80+3.85 24.5243.77 25.05+3.92 -1.49 0.14
RS (4, xts) 48.8+9.9 48.9+10.4 48.6+9.5 0.33 0.74
A EIRZS[151(%)]

(RGEA 211(44.7) 100(45.3) 111(44.2) 0.05 0.82
Kzt 261(55.3) 121(54.8) 140(55.8)
ERZRIEIK (%, xts) 27.66£35.79 14.24+27.07 39.48+38.32 -8.34 <0.01
PR TR (%, xts) 15.86+27.55 8.17+19.31 22.63+31.68 -6.06 <0.01
FEE RIS RN ets) S.42+1.41 5.71+1.18 5.17+1.55 424 <0.01
YT TR AL (ts) 2.9242.86 3.33+2.81 2.56+2.86 2.93 <0.01
R LK AR L i (EED) 1.7242.15 1.4022.01 2.01£2.23 -3.12 <0.01
HAR AT R (xs) 6.19+1.26 6.34+1.04 6.05+1.42 2.53 0.01
A AT T JE IR (ets) 7.90+3.80 9.04£3.25 6.90+3.96 6.33 <0.01
SH DAY T AR R R A% (mm, xts) 27.75+13.70 26.35+13.16 28.98+14.04 -2.08 0.04
AR R i K A% (mm, &£5) 13.44+10.61 9.03+7.58 17.32+11.35 -9.42 <0.01
AR R KAR (mm, xts) 10.53+8.20 7214598 13.50+8.74 -9.20 <0.01
AT iR Foe AT (mm?, &ks) 223.89+356.93 108.55+156.93 325.45+442.57 -7.25 <0.01
AR 45 e A (mm, ts) 4.44+3.62 3.70+3.14 5.09+3.89 -422 <0.01
g JE T34 T ARl LU 481 (96, s 12.89+5.92 14.04+4.03 11.88+7.03 4139  <0.01
T JE PR AR DD LU A1 (96, xs) 10.04+5.20 11.55+4.13 8.7145.67 6286 <001
BT BhGYT B A A TR (x10° /L, Xts) 5.75+1.49 5.60+1.45 5.88+1.52 -2.04 0.04
Bl ENATT T CA153(U/ml, x+s) 16.40+24.06 13.90+10.28 18.60+31.39 -2.12 0.04
ARHT AT THEU(x10°/L, &s) 4.92+223 4.70+1.77 5.1242.56 -2.04 0.04
AT SIRI(x10°/L, %+s) 0.95+1.09 0.84+0.85 1.04+1.26 -2.03 0.04
HER-2 F&iAKT-[1(%)] 27.34 <0.01
++ 93(19.7) 21(9.5) 72(28.7)

. 379(80.3) 200(90.5) 179(71.3)
e bk EL SRS [ 5] (%) ] 5.54 0.02
B 78(16.5) 46(20.8) 32(12.7)

P4 394(83.5) 175(79.2) 219(87.3)
HH IG5 151(%)] 27.21 <0.01
(%id 36(7.6) 4(1.8) 32(12.7)

ALT7 + LA 211(44.7) 91(41.2) 120(47.8)

ARI 7+ XA 225(47.7) 126(57.0) 99(39.4)
Jibea N A HA 1 (%) ] 48.75 <0.01
N, FIN, 305(64.6) 179(81.0) 126(50.2)

N, fIN, 167(35.4) 42(19.0) 125(49.8)
Jiged 439 471 (%) ] 38.95 <0.01
| 268(56.8) 159(71.9) 109(43.4)

i} 204(43.2) 62(28.1) 142(56.6)
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Tab.2 Comparison of clinical and pathological characteristics between

HER-2-positive breast cancer patients who achieved pCR and non-

pCRin the training set
il ik pCR(n=179) A3k pCR(n=198) /¢ P
B 5 (em, Xs) 159.68+5.78 159.94+5.42 -0.46 0.65
1A (kg, %+s) 62.47+10.20 64.45+10.51 -1.85 0.07
BMI(kg/m’, X+s) 24.52+3.86 25.19+3.84 -1.69 0.09
AEHE (4, wts) 48.4+10.5 49.0£9.4 -0.53 0.60
A 2R [H1(%)] 022 0.64
[ 78(43.6) 91(46.0)
P S iE) 101(56.4) 107(54.0)
ERFRIEIKT-(%, xts) 14+27 38+38 —6.99 <0.01
PR R IK (%, x+s) 7+18 22431 -5.74 <0.01
TR T TR A (ts) 5.74£1.11 5.20£1.57 3.90 <0.01
A AT T TR AR (ets) 9.07+3.22 6.68+3.89 6.47 <0.01
AR R e KA (mm, wts) 9.01+7.37 17.03+11.37 -8.20 <0.01
AT B R AR (mm, xts) 7.2345.91 13.42+8.88 -8.05 <0.01
B TR AR LU A51) (9%, es) 1244 9+6 521 <0.01
FARENAYT T A AT (x10°/L, Xs) 5.66%1.52 5.861.54 -1.26 0.21
HER-2 ik K[ (%) ] 21.08 <0.01
++ 19(10.6) 59(29.8)
ot 160(89.4) 139(70.2)
J¥geE N A3 (461 (9%) ] 34.40 <0.01
N, FIN, 146(81.6) 105(53.0)
N, HIN, 33(18.4) 93(47.0)
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Tab.3 Univariate and multivariate analyses of factors influencing poor efficacy of neoadjuvant therapy in HER-2-positive breast cancer

patients within the training set

- AR T EASES 0
B SE z P OR(95%CI) B SE Z P OR(95%CI)

HER-2 Kik/KF

++ 1.00(Z1R) 1.00(Z8)

- -127 029 —442 <001 0.28(0.16~0.49)  -0.81 037 -218 003  0.44(0.21~0.92)
JidTRE N 40

N, AN, 1.00(Z M) 1.00(Z18)

N, FIN, 137 024 570 <001 3.92(2.45~6.27) 192 033 584 <001  6.80(3.57~12.93)
ER F kK- 2.08 033 622  <0.01 8.02(4.16~15.46) 286 045 637 <001  17.42(7.23~41.98)
PRFEIAIKF- 243 049 500 <0.01  11.38(4.39~29.52)
TEREEYMLITRBE -030 008 -3.65 <0.01 0.74(0.63~0.87)  —-033 0.1 -291 <0.01  0.72(0.58~0.90)
SR EGYT A8 -0.18 003 =592 <0.01 0.83(0.78~0.88)  —0.15  0.04 -3.68  <0.01 0.86(0.79~0.93)
N N 0.10 0.1 6.86  <0.01 1.10(1.07~1.14) 012 002 652 <001  1.13(1.09~1.17)
NI ER A ON 013 002 675 <0.01 1.13(1.09~1.18)
BRI KA ] —11.50 244 471 <0.01 0.00(0.00~0.00)
A IS el IR A i 009 007 126 0208  1.09(0.95~1.24)
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