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Abstract

Background and Aims: The prognostic value of surgical intervention in patients with de novo metastatic
breast cancer (dnMBC) has long been controversial. Some patients may benefit from local surgical
treatment, but there is currently no effective method to identify those who would benefit from surgery.
Therefore, this study was conducted to analyze the relationship between local surgery and prognosis in
dnMBC patients, construct a prognostic prediction model, and determine the potential beneficiary group.
Methods: Data of pathologically diagnosed dnMBC cases from 2010 to 2019 were obtained from the
SEER database. Patients were divided into surgery and non-surgery groups based on whether they
received surgery on the primary breast lesion. Propensity score matching (1: 1) was used to balance
baseline characteristics between the two groups. The matched cases were randomly split into training and
validation sets in a 7:3 ratio. A multivariate Cox proportional hazards model was employed to analyze
independent prognostic factors for breast cancer-specific survival (BCSS) and to construct a prediction
model. The model's discrimination, calibration, and clinical utility were evaluated using the C-index,
time-dependent area under the curve (AUC), calibration curves, and decision curve analysis (DCA) in
both the training and validation sets. Prognostic risk scores were calculated based on the prediction model,
and patients were categorized into low, intermediate, and high-risk groups. The relationship between
surgical treatment and prognosis in each risk group was analyzed using the Kaplan-Meier method.
Results: After matching, 2 034 patients were included in the analysis, with a median age of 56 (48—
63) years. The training set comprised 1 441 cases, and the validation set comprised 593 cases. The
median follow-up was 27 (11-48) months, during which 963 breast cancer-related deaths (47.35%)
occurred. The estimated 3-year BCSS rates for surgery and non-surgery patients were 53.7% (95% CI=
50.3%-57.3%) and 63.1% (95% CI=59.9%-66.5%), respectively. Survival analysis showed that surgery
significantly improved BCSS in dnMBC patients (HR=0.72, 95% CI=0.63-0.82, P<0.001). Multivariate
Cox model analysis indicated that race, histological grade, tumor T stage, brain metastasis, lung
metastasis, bone metastasis, liver metastasis, hormone receptor status, HER-2 status, local surgery, and
chemotherapy were independent prognostic factors (all P<0.05). A prognostic prediction model was
constructed based on these independent prognostic factors, and the model was validated in both the
training and validation sets. The validation results showed that the C-index was 0.707 (95% C/=0.685—
0.728) and 0.705 (95% CI=0.672-0.738), respectively; the time-dependent AUC values were all between
0.7 and 0.8; the 1-, 2-, and 3-year calibration curves in both sets indicated a high concordance between
predicted and actual survival rates; DCA demonstrated a good clinical net benefit of the prediction
model. According to the prediction model, patients were divided into low, medium, and high-risk groups.
Survival analysis revealed that surgery improved BCSS in the low-risk group (training set: £<0.000 1;
validation set: P=0.003 8), while no improvement in prognosis was observed in the medium and high-

risk groups.
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Conclusion: The prognostic prediction model developed based on the clinicopathologic characteristics
of dnMBC patients can stratify patients and assess the potential benefit of local surgery. This model
requires further validation and optimization in prospective studies.
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Table 1 Comparison of baseline characteristics between surgical and nonsurgical patients before and after matching [ (%)]

U] NG

I PR R
H A BRI AL (=7 636)  FAZL(n=2 363) P FEFARU(=1017)  FARU(r=1017) P
W
2010—2014 3165(41.4) 1332(56.4) 488(48.0) 484(47.6)

<0.001 0.894
2015—2019 4 471(58.6) 1031(43.6) 529(52.0) 533(52.4)
LA ()
18~40 855(11.2) 320(13.5) 102(10.0) 95(9.3)
41~50 1506(19.7) 494(20.9) 210(20.6) 199(19.6)

0.002 0.850
51~60 2576(33.7) 788(33.3) 357(35.1) 363(35.7)
61~70 2699(35.3) 761(32.2) 348(34.2) 360(35.4)
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Table 1 Comparison of baseline characteristics between surgical and nonsurgical patients before and after matching [n (%)]

(continued)
VB i U=
I A AR
Rkl EFARM(=7636)  FARL(n=2363) P FEFAM(=1017) FAH(n=1017) P
Pk
[EELIUN 5417(70.9) 1766(74.7) 832(81.8) 819(80.5)
LUIIN 1435(18.8) 371(15.7) 0.001 127(12.5) 132(13.0) 0.699
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HLUF
Gl 594(7.8) 139(5.9) 43(4.2) 56(5.5)
2 3340(43.7) 827(35.0) <0.001 429(42.2) 415(40.8) 0.379
G3 3702(48.5) 1397(59.1) 545(53.6) 546(53.7)
Jibgga T 4330
T1 840(11.0) 359(15.2) 117(11.5) 116(11.4)
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<0.001 0.099
T3 1498(19.6) 463(19.6) 194(19.1) 225(22.1)
T4 2887(37.8) 513(21.7) 295(29.0) 250(24.6)
WRELERRES
TR 1548(20.3) 402(17.0) 151(14.8) 165(16.2)
0.001 0.426
HHs 6088(79.7) 1961(83.0) 866(85.2) 852(83.8)
Jig B2 Y
IDC 6045(79.2) 1835(77.7) 844(83.0) 818(80.4)
ILC 688(9.0) 226(9.6) 0.288 95(9.3) 110(10.8) 0.328
HoAh 903(11.8) 302(12.8) 78(7.7) 89(8.8)
HoRARZS
LA 1763(23.1) 564(23.9) 0.107 221(21.7) 232(22.8)
PRI M 1297(17.0) 358(15.2) i 120(11.8) 116(11.4) 0.831
pAELES 4576(59.9) 1441(61.0) 676(66.5) 669(65.8)
HER-2:IRAS
[R5 5472(71.7) 1751(74.1) 781(76.8) 801(78.8)
0.022 0.311
FH 2164(28.3) 612(25.9) 236(23.2) 216(21.2)
(&g
B/ 2346(30.7) 683(28.9) 300(29.5) 319(31.4)
0.098 0.386
&l 5290(69.3) 1680(71.1) 717(70.5) 698(68.6)
i ¢ig
T 5335(69.9) 1250(52.9) 656(64.5) 673(66.2)
<0.001 0.456
H 2301(30.1) 1113(47.1) 361(35.5) 344(33.8)
iR
7o 6950(91.0) 2262(95.7) 989(97.2) 983(96.7)
<0.001 0.519
f 686(9.0) 101(4.3) 28(2.8) 34(3.3)
B
¥ 2203(28.9) 963(40.8) 296(29.1) 322(31.7)
<0.001 0.228
1 5433(71.1) 1400(59.2) 721(70.9) 695(68.3)
fili#e %%
7o 5089(66.6) 1 842(78.0) 787(77.4) 785(77.2)
<0.001 0.958
H 2547(33.4) 521(22.0) 230(22.6) 232(22.8)
iR 2
g 5288(69.3) 1.880(79.6) 807(79.4) 800(78.7)
<0.001 0.744
H 2348(30.7) 483(20.4) 210(20.6) 217(21.3)
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Table 2 Comparison of baseline characteristics of patients in training and validation set [n (%)]

EAIRERAE N (n=1441)  BIFHE (n=593) P MEAGHAHE IR (n=1441)  BOUEHE(n=593) P
IZWHAEDy HoR:IRAs

2010—2014 685(47.5) 287(48.4) 0761 WA 319(22.1) 134(22.6)

2015—2019 756(52.5) 306(51.6) LN L 166(11.5) 70(11.8) 0.949
BWHER (X)) XLBA 956(66.3) 389(65.6)

18~40 140(9.7) 57(9.6) HER-2JIRZS

41~50 283(19.6) 126(21.2) 31 1124(78.0) 458(77.2)

51~60 519(36.0) 201(33.9) o7 B 317(22.0) 135(22.8) 0759

61~70 499(34.6) 209(35.2) by
Filriise G 436(30.3) 183(30.9) 0.820

EELIN 1163(80.7) 488(82.3) s} 1005(69.7) 410(69.1)

N 182(12.6) 77(13.0) 0251 || JilST

HoAth 96(6.7) 28(4.7) I 930(64.5) 399(67.3) 0958
HA 5 H 511(35.5) 194(32.7)

Gl 70(4.9) 29(4.9) Mt

G2 604(41.9) 240(40.5) 0.832 o 1396(96.9) 576(97.1) 0870

G3 767(53.2) 324(54.6) H 45(3.1) 17(2.9)
i T 4330 HER

Tl 169(11.7) 64(10.8) Jc 442(30.7) 176(29.7) N

T2 588(40.8) 249(42.0) 0.055 e 999(69.3) 417(70.3)

T3 316(21.9) 103(17.4) fili%t: %

T4 368(25.5) 177(29.8) T 1116(77.4) 456(76.9) 0.833
N ERR /N i 325(22.6) 137(23.1)

TeHER 221(15.3) 95(16.0) 0749 [

% 1220(84.7) 498(84.0) g 1137(78.9) 470(79.3) 0.906
R HAE A el 304(21.1) 123(20.7)

IDC 1168(81.1) 494(83.3)

ILC 150(10.4) 55(9.3) 0.488

HAty 123(8.5) 44(7.4)

22 HGFHW MBS LR B 25 R W, 2 WAy . Bl . 414

BOANBERAIBE DT 21 (8~42) N H, KAFLIR
FEMI AT 4 940 6] (49.40%) , A AF53HT R FAR
BH B BCSSIE TR T AREFH (P<0.000 1) (15124)
VO 5 o bl Ui 27 (11~48) A H, KRR
FEA AT 963 B (47.35%), FARBEHMAEF AR
B A B 3 4F BCSS 4 Bl R 53.7% (95% Cl=
50.3%~57.3%) . 63.1% (95% CI=59.9%~66.5%), F
AREFHBCSSIETAETALE (P<0.000 1) (&12B).
VEC i i TR B b, PR LRI FL 5 4 U0 S 4 ) Y
BCSS 2 R giit s L (P=0.61) ([512C).

XF DB IE S5 I 25 4R 28 5 AT S B 3R Cox LU A3
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A B o c
B2 dnMBCEEBCSSHIZ  A: ILACHTFARvs. JEFA; B: ILEEFARvs TR, C: LIRS IRFL vs. FL 2]
Figure 2 BCSS curves for dnMBC patients A: Surgery vs. non-surgery before matching; B: Surgery vs. non-surgery after
matching; C: Breast-conserving surgery vs. mastectomy after matching
#*3 EE/FdnMBC £E BCSS B REEFE E = Cox 17
Table 3 Univariate and multivariable Cox analysis of BCSS in dnMBC patients after matching
s R LS Z N Z Cox M i s FAS AR Z Cox M Z N Cox HT
HR(95% CI) P HR(95% CI) P HR(95% CI) P HR(95% CI) P
BWHEG it 7s
2010—2014 1 — 1 — x 1 — 1 —
2015—2019  0.86(0.75~1.00) 0.043  0.88(0.77~1.02)  0.092 A 1.74(1.24~2.44)  0.001 1.56(1.10~2.21) 0.014
BWHER (%) B
18~40 1 — 1 — " 1 — 1 —
41~50 0.83(0.65~1.07) 0.160 0.95(0.74~1.23)  0.705 A 0.89(0.78~1.02)  0.089 1.41(1.20~1.66) <0.001
51~60 1.02(0.81~1.28)  0.886 1.11(0.88~1.41) 0.372 || Mi%6%
61~70 0.99(0.78~1.24) 0913  1.10(0.87~1.40)  0.430 ¥ 1 — 1 —
Tl H 1.55(1.35~1.79)  <0.001 1.38(1.18~1.61) <0.001
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