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Abstract

Objective: To evaluate the risk factors of young female patients (under 40 years old) admitted to
the breast surgery department based on their clinical and imaging data, and to construct a risk pre-
diction model in order to predict the occurrence of young breast cancer earlier and more accurately.
Methods: Clinical and imaging data of 211 young female patients admitted to the breast surgery
department from January 2020 to December 2024 were collected. These patients were divided into
the young breast cancer group (n = 85) and the young non-breast cancer group (n = 126) according
to the pathological results. Univariate analysis and binary Logistic regression analysis were used to
explore the related risk factors of young breast cancer patients and construct a risk prediction
model. ROC curves were drawn, and the sensitivity and specificity of the model were calculated. The
accuracy of this prediction model was internally validated using the Bootstrap repeated sampling
method, and the reliability of the prediction model was judged. Results: Univariate analysis showed
that NLR, LMR, calcification characteristics, lymph node status, margin, fibrinogen, testosterone,
and luteinizing hormone were statistically significant (all P < 0.05). Binary Logistic regression anal-
ysis showed that NLR, LMR, calcification characteristics, lymph node status, margin, and luteinizing
hormone were independent risk factors for young breast cancer (all P < 0.05). The AUC of this risk
prediction model was 0.991 (P < 0.001), with a specificity of 0.968 and a sensitivity of 0.976. The
corrected C-index of internal validation was 0.982. Conclusion: This risk prediction model can ac-
curately predict whether young breast cancer will occur.

Keywords

Young Breast Cancer, Risk Factors, Prediction Model

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

2020 FFARFRGIHEE R LR, UM O 2 B AR B BRI i 2R AR TR, P AR
o I 200 J3 LA L, o BT ERE LS B R R 11.7% [1]e FLIRSE A0 AL R IR b o sk 30% LA
b BB A A A ) TN [2] . P H AT LR R R (3], AN
(R T8 AR5 ) AR v, T o) 58 25 (1) S A i e AN A i 22 4 006 1™ B0 5 o AL B R AR 404 50 2D E,
INT 40 BRI I ROR RS, A B R, R ARLN 6%~25% [4]-[13]. BARFLIELE
INTF 40 B IER L ER IR I ——2 3K Z)8 250 LA 1| ATE 40 & 2 a0 EFLE[14], (H2&
NT 40 B R R VR AU S AR O AU A b, LB BUR 2R I L TS B ZE(3] [15]. AT/ T 40
W, FLRE LA R R E e e R R, R EREEEAIIZ W N T 40 B )RR LR
FURE I NBZ L 24.4 Jikihi. RN LR O EHE 40 5 DLF AR5 2o v SR g A0 T 5 R ) 26—
fir, HAEREHEIET AR 44,800 fil[16]. X T/NT 40 X HER oMk, FURE B REZRIEA T, &
M2 KEHE[17]. PO T A 2 W N T 40 2 98 PR FUR e 28 OC E . I e 25 e A R
% %2223 (European School of Oncology-European Society of Medical Oncology, ESO-ESMO)# 4 454
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W 2020 4F 1 H~2024 4 12 AlcE LS i a4 /i b LIRS MRHE R (<40 ) B3 . HERRFRE: (1)
GRS AG R AT (2) INRERIAAG IR . &, R FRIEMATT & KM EE 211
Bl FiRFLRREAL 85 #l; R ARFL IR 126 4.

2.2. AR GE

AT FFL RN R (<40 ) B3 IR BRI AR IR, o R SRR AL R fE R R R, -
NLR. LMR. SCRRHEGESIRR Al KSRGS, 4%, P4ema e, MR CEMN. (2R MR,
WETRE, ZA, (RO, ERMIAR). A REARWHTAREERE, BOREHH 2 4
FHERITILRR S, A PIALER TR 5 45 R A — B, 5 1 LA FERIR ERERITIE L . pra &
W AR IR A LSS, 2 RLBRISE R, 4 2 BRI WA I, K 1 R AAEE
LU0 B BRITAE H P o

2.3. G FEAE

KH SPSS27.0. GraphPad Prism 6.0 A2 R 4.4.2 BAFHEATEAE 704 . AR 2 R xod W9 20 K8 1 R L5
BARAEAT LI . R TERIRN n (%), EHRFRSNIGE, Tk B E R I A fa R K F (P < 0.05)44
7T Logistic [FIJA5p#7, 7347 tHAER IR MO fE R IR (P < 0.05). HBL ST R R 3 @ ap i
JiEE X TRUMAR R I 28 ROC Bk, 15 AUC M1 95% CI, ARG L B4R ¥R S 5 RS H S AR A, I
AIAS B0 R AR R . 8 Bootstrap B S HIFEILHET EIHIE, X C-index fREGHATRIE, 51X
R ) vy S

3. 458
3.. FRIABRENEERRSN

gk 211 Bl b, AR LR AL 85 41(40.3%), FRARFLIEAL 126 $1(59.7%), Fik 11~39 &,
F15 34.04 %o KR HTLE BN, NLR. LMR. F540E5 . WEADRZS . 8%, 4R AF. 2.
TR BRA LR 22 A itk 25 R (P < 0.05), R FUNE BV E TN o AR 2L CEmE — i, 20,
TEINMAE R, BAMA KRR L ERB LRI R L(P >0.05, % 1),

3.2. FRIABBA=IT Logistic B4

PAAERR (<40 2) B R I A A SLIE 9 R AS &, DU NLR. LMR. 854045 il WEEPRE . 4.
LR A SEE . SRR R O AR EREAT T Logistic M)A 1. I{E: NLR: A& =0, & =1;
LMR: MMk =0, % = 1; #540RR: IR RUIRES AL = 0, dHRUIRESALIE = 15 MELiR: & =0,
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=1 8% AN =0, AN =1; FHEEAE: A =0, & =1; £ ML =0, Ik =1; £x
AR AME =0; 18 =1; 4588 E/R, NLR. LMR. £54H5Eai. WRELDIRAS . 0% R EREZE
FHG RSP < 0.05, % 2), RFERIMIERMALERIFER, IFHRE B 5 7L i & o

SIS EN IO ERopEn A (SO

3.3. FRIBRERLFNRE AT

PRI A 42 7L A ST ARG TR 3R, 20 1) A 2 7L A XU IO R 1) ROC I ZR(1] 2(a)), AUC 24 0.991
(95% CI: 0.977~1.000, P < 0.001), RE5MH 0.968, HUEM: N 0.976, R IH 2 XU TR RS EA 45 = i Tl

Table 1. Univariate analysis of risk factors for young breast cancer n (%)

= 1. FRIABEERERNERRST 7 (%)

LR
37 n z P
] Q)
NLR NG 167 114 (68.3) 53 (31.7)
24.324 <0.001"
[ 44 12 (27.3) 32 (72.7)
LMR M 157 116 (73.9) 41 (26.1)
51.202 <0.001™
i 54 10 (18.5) 44 (81.5)
AR JE4H mURES AL 171 123 (71.9) 48 (28.1)
55.940 <0.001***
4l SRS kL 40 3(7.5) 37 (92.5)
NS DN I 172 125 (72.7) 47 (27.3)
64.961 <0.001™
H 39 1(2.6) 38 (97.4)
h%% Fm 136 123 (90.4) 13 (9.6)
150.153 <0.001"
ANKIRI 75 3 (4.0) 72 (96.0)
AYEE IR NG 184 123 (66.8) 61(33.2)
30.406 <0.001"
[ 27 3(11.1) 24 (88.9)
52 i NS 185 118 (63.8) 67 (36.2)
10.329 0.001**
i 26 8 (30.8) 18 (69.2)
TR RA R NS 179 125 (69.8) 54 (30.2)
50.216 <0.001***
1% 32 1(3.1) 31(96.9)
ME N 210 126 (60.0) 84 (40.0)
1.489 0.222
=i 1 0(0.0) 1 (100.0)
2 MK 208 125 (60.1) 83 (39.9)
0.881 0.348
& 3 1(33.3) 2 (66.7)
{ROIMA LR NS 197 121 (61.4) 76 (38.6)
3.591 0.058
& 14 5(35.7) 9 (64.3)
TEARIFLER N 171 107 (62.6) 64 (37.4)
3.062 0.080
= 40 19 (47.5) 21 (52.5)
H: “RR P<0.05, “F£RP<0.01, "ERP<0.001.
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Table 2. Binary Logistic regression analysis of risk factors for young breast cancer

2. FRIBWERKERN T Logistic Y54

A B sX OR 95% CI P AUC (95% CI)
NLR 3.171 1477  23.839 1.317~431.416 0.032° 0.641 (0.583~0.698)
LMR 2.372 1.205 10.722 1.010~113.807 0.049" 0.719 (0.661~0.778)
PR R 3.522 1.393 33.841 2.207~518.872 0.011" 0.706 (0.651~0.760)
NRES) DN 6.613 1.862  745.062 19.361~28671.754 <0.001"** 0.720 (0.666~0.773)
W% 7.115 1.594  1230.807  54.110~27996.345 <0.001"** 0.912 (0.871~0.952)
YRR -0.054 1.307 0.947 0.073~12.272 0.967 -
21 -1.288 1.770 0.276 0.009~8.862 0.467 -
REARA R 5.470 2.035  237.447 4.398~12820.522 0.007* 0.678 (0.626~0.730)
e A - - - - - 0.991 (0.977~1.000)
W "RIR P<0.05, "RRP<0.01, "RRKP<0.001.
P OR(95%CI)
NLR o 0.032  23.839(1.317 ~431.416)
LMR . 0.049  10.722(1.010~113.807)
LA - 0011  33841(2207~518.872)
SR —_——t <0.001  745.062(19.361 ~ 28671.754)
e —_——— <0.001 1230.807(54.110 ~27996.345)
(R RERE t——i 0.007  237.447(4.398 ~ 12820.522)

-1000 0 1000 2000 3000 4000
OR

Figure 1. Forest plot of risk factors for young-onset breast cancer
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Figure 2. (a) ROC curve; (b) Calibration curve of the prediction model
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ft /7. Hosmer-Lemeshow & LERIREE N 3.741 (P > 0.05), B 7T Logistic [A] U9 TR $ 548
FE Rt .

3.4. SRR R E AR A ERIEIE

FIH Bootstrap 5 A2 04 45 7L M XU FOUIIASE R P (RS 1 EAT P R IE, 12 TN AR P S 56
K IEJG C-index FR%0°4 0.982, FER144 0.946, HUBMEA 0.949. Kkl 245 50 R A8 8 1) Fiil 45 R 5
SEPREE SR A — SRR, R AR 1 T S BE A R (] 2(b))s
4. g

BEE PR R . AR E U7 SR WT SR A A S W B R iZ D3 s, AR AR L A T N
A PR NAE B MIESEK . R HE AT IRD BT, R S Z e B A S, B
PAH BT R LR S W s e . R A R S 2 U e B AL, HEREE S, BRI
BRL BAEAEREM, U RIALE BH R Riax T RGBS CEE[20], Fik, APFARESLIE
A2 L Mg RS TN AS 28 FH T R R AR iR L A, DU B TS . ISR M E N
Je BRI R A B SRR v A0 41 AN A S

TS ZMER R REY), EARM MR HMAA A, EE NLR KF 2 WA 2L
FEMMST BN R —, WG RN 7T [211-[23] F 53] TIESZ, NLR 2 5 EAN I 400 &
N, HTbm R S TR AN R A — e . FENUAR A R AR R R RE T, A MR R RS TS AL
UL N R AR IR T, HEREIERE I PN AR R A, T R R, T b A0 AR SR AL G
ZINREI R BEPATE, 0T DAL G2 40 I (1 50 TR i DR 6 7 ARk AT R 4, B R A0 B )
SZ R, HNLR KPR e 3 1 A BoIR A [24]. NLR S 22 Fh s (2 e B — @l 5 rT LA
Z MBI TSSO, WAE. BEWE. MiESE25] [26].

TEAE N = 5 U U I, BRR 24 R e 8 Ao 58w ] 4 g i 8 A 5% W 4 i (Tumor-Associated
Macrophage, TAM), W] LA{ it I8 M55 14 % B AL S e, #ie LMR 723U 0 K AR R e h oy T
FEMAG[27]. AWFFL JT Logistic 7 #T 78 LMR s&ER AR ML BN R 2 —. BRI 7T BN,
LRI H 3 LMR 7P 54 BT IR ZEL A L 4 2% PR [28], AR LMR A2 FLARE 38 R A R R & 21,
LMR 7E 2 W7 L B 2 TR0 LR U5 A — @ AL, T DUV D9 T30 LR 6T 77 0SB Bhia 97 % W
2% % (Objective Response Rate, ORR) {37 F Kl [29] [30]

TEARWEFCA, PR SRS A IREEEIRTS . TS T A 5 LR (T S R TR R, FEBE AR A
FPARAR ] T AR [31]. FHARK AR I N AETEE SRS A kL, ikt 2 K BRI R A
KRR IO AR . SRR B SR, RIAWMELEZ R, A 0. SRS, 2
PRI TN R ¥ 2 — o IRTAR A G AN R A AR A K R m R R R, % s “&
IAE” B i g 1] A [32]

T FLIRIE LRI 78 o o BB R AT DU 5 FUIR AN R T 2 AR 45 A, HEM BRI N (5 5 16 SR,
M B B A AN W 3G 5 s 7T DA R AR L IR G0 M O FR PP B T, A A R AE AR N AR AR s SRR A8 1)
M AR, AR A KR 78 R IS FR AR W H A, SCRRIRI 4N PR I AN IR AR KR Bl B, i
I Je 2 T L s R AR B IR A o S DK 22T T A BA (33 IR 35 ] B 45215 5 DNA RS, v
ik BT A TIE R 3 T 85 AR B AR K K752 -2 (Human Egidermal-Rrowth-Factor-2, HER2). 4
Jid & #H 8 1 D1 (Recombinant Cyclin D1, CCND 1)U 5L K /i d 38, o KIE = B S SIS
PIRARIE . ARG RRE, (R4 SR LT RN ER R R, RSN, BEiEn
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MES R AT I S H T R T N . AR EAT SO S BUR B A A B K TR . (R R R 2
ROERTFIIE. FUIR. ORRSEMERS B RE, BT N R - R - MR, (A
ARSI T 0] (R R AR R 1 o, ET R AT R AN A . R . RN SRR A R O
RERILEPC A ZHTRIT IR . FUE S5 N 2 W AR R [34] [35]

AHIF TR 0 4 5 L Mo 1 R s B B AR AR AE 30 3o 4 5 L 1) F 6 DR R P e XU TR A 7Y, 4%
278 NLR. LMR. 04 WEEARRAS . 142, (5 AR s RIS ML GRS R &R, A
FRUFHINAE A2 2RI B9 AUC 4 0.991 (95% CI: 0.977~1.000, P < 0.001), 2 % JXU: Tl 7Y B A 4 e ) 7
WEE 1. Hosmer-Lemeshow L &R BEAGTIG 45 Foh 3.741 (P > 0.05), K —JT Loglstlc (5] U5 TR AR B 0L
MFERUF. 42 ERTR, 36T bl fe b DR 22 8 7 10 TRUIIASE A8 of Fo0 00 4 4 LA B B i AN (B . AT
FON RO EEER FE, FEAREUDN, HEA BT AN . RRANT 2 s KRR AT AR AT 3
—PIIE,

TERSHEB EIAR R, AR AL 1) FL R DU TR B 1) R R T B0 E 2, W ARIR AR R L e
I R L S G RFAEA 3 T Logistic [R1JABERY DU B 47 1) F0II 4 42 FL AR (R G IR 2R, B A 28 i
RIS AR, NIGR RN Rl BT AR LR SR A R .

B O

X SO TR [ SO TR : SR 2otk (<40 )7L g P XSG SIS 20 S 380 K 17 FH (4 5 = 22-3-62)]
T LS 5% RARBES BRI SR, o &l

= A
0 AR CL A AR R R A T2 A S I (R B4 5 A000171).
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