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and the history of statin use. The area under the ROC curve in the training set was 0. 897, 0. 885, and 0. 909 at 1,
2, and 3 years, respectively; The area under the ROC curve in the validation set was 0. 885, 0. 881, and 0. 923 at
1, 2, and 3 years, respectively. These results demonstrated that the model had excellent discriminatory power. The
calibration curves and decision curves demonstrated that the model had high clinical practicality in predicting the
occurrence of MACE in CHD patients. Conclusion The nomogram prediction model based on LP-PLA2, LP( a)

and other risk factors provides an effective tool for the prognosis assessment of CHD patients, facilitating the early i—
dentification of high—isk patients and enabling individualized intervention.
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Tab.1 Comparison of clinical and radiological features between

patients of the training and testing sets [n (%) , x=s, M (Q,, Q3 ]

Clinical and radiographic Training set Testing set  1/7/*
P value
features (n=138) (n=60) value
Age ( years) 61.4 £10.6 63.2+12.8 -0.915 0.360
Menstrual status 0.972 0.324
Premenopausal 70 (50.72) 35 (58.33)
Postmenopausal 68 (49.28) 25 (41.67)
Breast cancer history 0.690 0.406
Yes 2 (1.45) 2(3.33)
No 136 (98.55) 58 (96.67)
Lesion mobility 0.009 0.925
Freely 68 (49.28) 30 (50.00)
Poor 70 (50.72) 30 (50.00)
Lesion quality 2.213 0.137
Soft 13 (9.42) 2(3.33)
Stiff 125 (90.58) 58 (96.67)
Lesion location 1.218 0.270
Central region 67 (48.55) 37 (61.67)
Surrounding quadrant 71 (51.45) 23 (38.33)
No. of lesions 1.915 0.166
Single 103 (74.64) 39 (65.00)
Multiple 35 (25.36) 21 (35.00)
. . 21.50 19.80
Maximum diameter ( mm) (16.05, 29.08) ( 14.47, 29.23) 1.134 0.258
Glandular density 0.667 0.414
a or b type 30 (21.74) 10 (16.67)
¢ or d type 108 (78.26) 50 (83.33)
Lesion margin 0.204  0.652
Nonspiculated 104 (75.36) 47 (78.33)
Spiculated 34 (24.64) 13 (21.67)
Lesion shape 0.154  0.695
Nodular or mass 50 (47.62) 24 (51.06)
Non-mass 55 (52.38) 23 (48.94)
Enhancement pattern 2.745  0.098
Homogeneous 24 (17.39) 5(8.33)
Heterogeneous 114 (82.61) 55 (91.67)
TIC type 1.980  0.159
[ /1 type 92 (66. 66) 46 (76.67)
I type 46 (33.33) 14 (23.33)
Ki67 <0.001  0.983
=20% 101 (73.19) 44 (73.33)
<20% 37 (26.81) 16 (26.67)

2.2 HR ( +) A1 HR ( -) AIGFK4F4EF DCE-
YR, HR(

MRI SR F4FAE LL 8

) 41 HR

( +) FLARE ) T2 B0 B M B A% ( P =0. 003)
Ki67 =20% ( P <0.001) TIC II#Iff2k( P =0.007)
MAE SRR AE( P =0.003) , H HR( -) 419
kKA KT HR (+) 44( P =0.007) , ARk TG
Gtz (4 P >0.05) (£2) o Mil& T+, HR

+) AR AL A HR (- ) 48 5 3R B
fiE( P =0.015) , HARHFFIET G it = 255 (1 P >
0.05) (#2) . DCE-MRI [£{% i, HR ( +) FLIA
TR AL TIC T RYERZE, HR ( - ) FLARIE
FI A SRR TIC AR 2) o
2.3 E-F DCE-I1WI & HF 4R ENF Rad-
socre Tt & [R5 H 5 AR “F R S B WL 4%
HIaE B ICC i %A 0.898( 0. 855 ~0.925) , H.
AR E TS 2 WAL P Pearson AH %53 H7
Select K Best BAZF 5 %518 Fll Lasso [7] 19, fr & 4% 9
N RHAR A AR, 300 1A — R ik ( DCE_
log-sigma-3-0-mm-3D_firstorder_Range) .2 4~ 4%
fik( DCE_log-sigma-1 -0-mm-3D_glszm_Zone Entropy-
DCE_logarithm _gldm _Small Dependence High Gray
Level Emphasis) Fll 6 4~& i 45AFE( DCE_wavelet-HLH
_glem_Cluster Prominence DCE_wavelet-HLH _gldm_
Dependence Entropy. DCE _wavelet-HLL _ glrlm _ Gray
Level Non Uniformity Normalized DCE_wavelet-HLL_
glszm _Large Area Emphasis. DCE _waveletd.LH _fir—
storder_ Mean. DCE _ waveletd.LLH _
pendence Low Gray Level Emphasis) o

&R B B Radscore, HR ( +) 2441 HR
( —) 40RY Radscore 7E I 24 F 45 347 52 80 14 B
WA ZER (K 3) o RIS, HR ((+) HH
HR ( -) #H 1% Radscore 43 %25 — 0.08 ( - 1.02,
0.71) 1 1.35 (0.41,2.07) , Mann-Whitney U £ 5

BREFAAZITFENL(Z=-0.329,P <
0.001) ; 7& M i 4 7, Radscore 43 5l iy — 0.44
( -1.65,0.80) f11.46 (0.58,1.93) , 2R BB %
T E X (Z=-0.336,P <0.001) ,

2.4 KRR E M IRIFAE Logistic @94 R X)
e R K SR A R AR E AT B 3R Logistic 111973
Br, BL P <0.05 Sbrif, i 26 il R Rp AiE v i) g At
WEshEE(P =0.007) \Ki67 F£ik( P =0.001) FlH
SRE R 1 TIC 12257 P =0.014) 5 fbs
fE( P =0.005) JktAR( P =0.046) A & LR
fiEe BeE FIRFHIE, (I Z R Logistic [l 721
e g b 3% B (P = 0.046) (Ki67 Fik (P =
0.002) \TIC HiZE 2RI ( P =0.008) FRALIFAE( P =

gldm _ Large De-—
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0.012) JRkHKAE( P =0.049) T HR ik
{4 7 FR0 PR ( 3 3) o

2.5 WK -#%-HGEAFBEEANEZENE
BEEENSHIRBELL R I T IR A AR AL
R AR A AL TE I 2R 42 U HR RZS 1) AUC
7 0. 897 ( RAKE Hy 62. 8% , KK 98.5%) , 7E
MAZER) AUC 2y 0. 860( R B R 66. 7% , K57 B
4 83.3%) o FEEMIIGIK - SEARRRIE AL AL ZE VI 254

T HR AR AUC K 0. 643, A K 72. 6% ,
FESRE N 63. 6% , AEIXAE R AUC 2y 0.616, R A
JEH 66. 7% ,F SR 76. 7% ( 32 4) .

XA Radsocre IIfi R — SZAZARAE 0 57 000 A 5
HEST IR A AR I 2 1) 51 42 5], 5 2k TR 43 6 oL X
HR ( -) FLAE 2 Wi 1K 4) o I ETEDI 25
gt AUC 2 0.913, RNy 82.7% , ¥ 5 & h
90. 4% ,ZEIIRAER AUC 7 0. 898, i EE Hy 86. 4%

®2 YGESWREAMHR( +) 5 HR( -) BEHRREIAYGEHMELR [0 (%) x5, M(Q), @y ]

Tab.2 Comparison of clinical and radiological features between HR ( +) and

HR ( —) group in the training and testing sets [n ( %) ,x s, M (Q,, Q3 |

Training set

Testing set

Clinical and

HR ( +) HR ( -) t/ZI P HR ( +) HR ( -) 1/Z1x? p
radiographic features
(n=62) (n=T71) value  value (n=27) (n=30) value  value
Age ( years) 59.4+12.6 60.2 +10.5 1.731 0.085 57.8+9.5 61.7+13.3 1.903 0.065
Menstrual status 0.207 0.649 0.623 0.430
Premenopausal 52 (55.91) 27 (60.00) 27 (61.36) 8 (50.00)
Postmenopausal 41 (44.09) 18 (40.00) 17 (38.64) 8 (50.00)
Breast cancer history 3.747 0.053 0.576  0.448
Yes 0(0) 2 (4.44) 1(2.27) 1 (6.25)
No 93 (1100.00) 43 (95.56) 43 (97.73) 15 (93.75)
Lesion mobility 3.073 0.080 0.341 0.559
Freely 41 (44.09) 27 (60.00) 23 (52.27) 7 (43.75)
Poor 52 (55.91) 18 (40.00) 21 (47.73) 9 (56.25)
Lesion quality 8.759 0.003 0.752 0.386
Soft 89 (95.70) 36 (180.00) 42 (95.45) 16 (100.00)
Stiff 4 (4.30) 9 (20.00) 2 (4.55) 0(0)
Lesion location 0.095 0.758 2.963 0.085
Central region 46 (49.46) 21 (46.67) 30 (68.18) 7 (43.75)
Surrounding quadrant 47 (50.54) 24 (53.33) 14 (31.82) 9 (56.25)
No. of lesions 1.166  0.280 0.959 0.327
Single 72 (77.42) 31 (68.89) 27 (61.36) 12 (75.00)
Multiple 21 (22.58) 14 (31.11) 17 (38.64) 4 (25.00)
. . 20.00 25.6 20.20 19.00
Maximum diameter (mm) 5 o) 56 501 (18,50, 41.00) > 10 907 1447 29,45 (14.30, 24.20) 676 0-301
Glandular density 0.287 0.592 1.705 0.192
a or b type 19 (20.43) 11 (24.44) 9 (20.45) 1 (6.25)
c or d type 74 (79.57) 34 (75.56) 35 (79.55) 15 (93.75)
Lesion margin 0.757 0.384 5.952 0.015
Nonspiculated 17 (24.64) 6 (17.14) (17.14) 8 (50.00)
Spiculated 52 (75.36) 29 (182.86) 29 (82.86) 8 (50.00)
Lesion shape 2.310 0.129 2.946 0.086
Nodular or mass 37 (52.86) 13 (37.14) 20 (57.14) 5 (31.25)
Non — mass 33 (47.14) 22 (62.86) 15 (42.86) 11 (68.75)
Enhancement pattern 8.920 0.003 1.983 0.159
Homogeneous 30 (32.26) 4 (8.89) (11.36) 0(0)
Heterogeneous 63 (67.74) 41 (91.11) 39 (88.64) 16 (100.00)
TIC type 7.271  0.007
[ /1 type 69 (74.19) 23 (51.11) 33 (75.00) 13 (81.25) 0.256 0.613
Il type 24 (25.81) 22 (48.89) 11 (25.00) 3 (18.75)
Ki67 20.575 <0.001 2.239 0.135
=20% 57 (61.29) 44 (97.78) 30 (68.18) 14 (87.50)
<20% 36 (38.71) 1(2.22) 14 (31.82) 2 (12.50)
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Fig.2 Her-=2 low expression breast cancer with different HR status

A - C: Female patient, 50 year old, Her2 low expression breast cancer of HR ( +) in the central region of the right breast, the longest diameter is

2.7 cm, and it shows homogeneous and type I[ TIC curve; D —F: Female patient, 56 year old, Her2 low expression breast cancer of HR (

left lateral breast quadrant ,
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Fig.3 Waterfall diagram of radscore in distinguishing HR status of breast cancer in training set and testing set
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HR R A AL A T 0 45 2R 5 92 B & 2R — B8y

( FAR A A AL I 2548 AN 42 1) Hosmerdeme—
show #:58 P =0. 899.0. 753; BE-4S LRI I 254 F1il
X5 1Y Hosmer-Lemeshow 46 P = 0. 764.0. 349) ,
TG R — SPGB (4 A o B AN i ( 1T 2 B ) i 4

f{) Hosmer-Lemeshow £ 4% P = 0. 034.0. 039) . DCA
M Zee s , 76 BB AER 0. 2 ~ 1. 0 YE [ Nl I A A

RUFFN L A0 HR 2R 38 R 2 0 25 v T H: At 455 784
(& 5C.5D) ,
3 itig
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R K L MR A8 HROIR 2, I UE S 15 B B 7 X
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Tab.3 Result of univariate and multivariat eregression analysis for clinical and radiological features in training set

Clinical and radiographic Univariate analysis Multivariate analysis

features OR (95% CI) P value OR (95% CI) P value
TIC type ( Il type) 2.456 (1.211 -5.086) 0.014 3.677 (1.464 -10.130) 0.008
Enhancement pattern ( heterogeneous) 4.881 (1.764 —17.330) 0.005 5.786 (1.625 -26.300) 0.012
Lesion margin ( spiculated) 1.582 (0.584 —4.780) 0.387

Lesion shape ( non-mass) 1.897 (0.835 —4.439) 0.131

Maximum diameter ( mm) 1.019 (0.997 -1.042) 0.046 1.013 (0.985 -1.040) 0.049
No. of lesions ( multiple) 1.548 (0.689 -3.423) 0.282

Lesion location( surrounding quadrant) 1.119 (0.548 —2.293) 0.758

Glandular density ( ¢/d type) 0.794 (0.344 —1.894) 0.592

Axillary lymph node metastasis ( yes ) 0.859 (0.42 —-1.753) 0.676

Histology type ( NST ) 0 (NA -7.081) 0.987

Ki67 ( =20%) 0.036 (0.002 -0.177) 0.001 0.036 (0.001 -0.201) 0.002
Lesion quality ( stiff) 0.180 (0.046 —0.589) 0.081

Lesion mobility ( freely) 0.635 (0.252 -0.897) 0.007 0.237 (0.188 -0.762) 0.046
Breast cancer history ( yes) 0 (NA-1.124) 0.987

Menstrual status ( postmenopausal) 0.526 (0.252 -1.077) 0.081

Age 0.768 (0.278 -1.931) 0.588

®
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Tab.4 Diagnostic efficacy of radiomics models, clinical-radiological models, and combined models for HR status

Training set

Testing set

Model AUC (95% CI) Sez's;')“ty bpf(;f; W p value AUC (95% CI) be?f;:)v i bpf‘;j; P value
Radiomics 0.897 (0.799 -0.955)  62.8 98.5  0.080° 0.860 (0.892-0.927)  66.7 83.3  0.036"
Clinicalradiological ~ 0.643 (0.596 —0.758)  72.6 63.6  <0.001* 0.616 (0.595-0.706)  66.7 76.7  <0.001*
Combined 0.913 (0.806 -0.980)  82.7 90.4 —  0.898(0.832-0.945)  86.4 89.6 -

" Delong test between radiomics model and combined model; #Delong test between clinical-radiomics model and combined model.
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Fig. 4 Nomogram for predicting HR status using different models
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Nomogram based on DCE-MRI radiomics combined with
clinical-radiological features in predicting hormone receptor

status in breast cancer with low Her-2 expression
Hou Weishu', Pan Hongli', Wang Qun', Li Xiaohu', Yan Yunwen®, Yu Yonggiang'
(' Dept of Medical Imaging, *Dept of Breast Surgery, The First Affiliated Hospital of
Anhui Medical University, Hefei 230022)

Abstract Objective To explore the value of nomogram based on DCE-MRI radiomics combined with clinical ra—
diological features in predicting HR status in breast cancer with Her2 low expression. Methods A total of 198 pa—
tients of Her=2 low expression breast cancer who underwent standardized breast MRI in our hospital from January
2019 to February 2025 were retrospectively analyzed. Patients were divided into HR ( +) group (n =137) and
HR ( —) group (n =61). The cases were divided into a training set ( 138 cases) and a testing set ( 60 cases) in
a7 : 3 ratio. Clinical-radiological model was based on clinical and traditional radiological features, radiomics model
was based on DCE-MRI, and combined model was constructed, respectively. The nomogram was drawn, and re—
ceiver operating characteristic curve was used to compare the performance of different models in predicting HR sta—
tus. Results The DCE-MRI radiomics score ( Radscore) between the HR ( +) group and the HR ( -) group
showed statistical differences in both the training and testing sets ( both P <0.001) . The AUC of the clinicalradio—
logical model based on lesion mobility, Ki67, TIC type, enhancement pattern and maximum diameter for predicting
HR status in the training set and testing set were 0. 643 and 0. 616, respectively. The AUC of the DEC-MRI ra—
diomics model in the training set and testing set were 0. 897 and 0. 860, respectively. The nomogram drawn by
combining clinicalradiological features and Radscore showed better predictive performance in both the training set
(AUC =0.913) and testing set ( AUC =0. 898) than the clinical+adiological model ( all P <0.05) . Conclusion
The nomogram combined by DCE-MRI radiomics and clinical-radiological features can effectively predict HR sta—
tus of breast cancer with low Her-2 expression, which is helpful to the building of individualized treatment plan for
breast cancer patients.
Key words breast cancer; dynamic enhanced magnetic resonance imaging; radiomics; human epidermal growth
factor receptor 2; hormone receptor; nomogram
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