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I PR — BARRHEBR S DCE-MRI B8 4 %51 2k E T
Her-2 RRIA LI R Z AR

Rk L, WRLLA L, VR, B/NEY, PRS0, RUKGR!?
CEBPIERER B IEERE ' BB 2 FUIRAMEE & 230022)
FHE H BRI IR — SRR A 2 T 2 0 LU BB LR it (DCE-MRD) SR 20 %41
2 BTN\ B A KR 73244 2 (Her-2) REFIAFLIEME 24 (HR) REMIME . Tk
[R5 41 2019 4F 1 H—2025 4 2 A AT hrAEACFL R MRI K7 1) Her-2 IR 14 7, s 8 5 3
198 7, 73 A HR (+) 40 (n=137) , HR (-) H (n=61) . ¥if4% 703 FILLE1 5 Ailgk
& (n=138) AL (n=50) , I3 HIHGERIETIRIRAE SR AL IR R R BT L Sk
- DCE-MRI IR 4 R DA R G5, I 52018, R 2 A3 LA M 42 LA )
BALH HRORAS TR RE . 4558 HR (+) M HR () MG H% 5 (Radscore) 1E
WGEMMREZ T AG ST ¥ER (P15<0.000) o HEEFRILESIE . Kie7 £ik. TIC
T2 S0 | SR A AL R A A5 Y00 K]~ ) 8 I R - S A SR 1 R S N6 IE 4 T HR
REH) AUC 7391174 0.643 F10.616, SEARH FBRAAENZEFIGUELERT AUC 73709 0.897
H10.860, BEAIRAR-FBRAEM Radscore £l A4 EIFE N 258 (AUC=0.913) G iELE
(AUC=0.898) [ T0M 24 ik 330 0 T 1k PR - 52 A B AR A AR AL 24 Y (3 P<0.05) .« S5
DCE-MRI SR ZH 2 K5 IR K — SEARRFE (K 51 22 € B A RUTRN Her-2 fIRFRIAFLIRSE IR HR AR

&, AT FURE SE AR IT T R .
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Medical University, Hefei 230022)
Abstract ObjectiveTo explore the value of nomogrambased on DCE-MRI radiomics combined
with clinical-radiological featuresin predicting HR status in breast cancer with Her-2 low
expression. MethodsA total of 198 patients of Her-2 low expression breast cancerwho underwent
standardized breast MRI in our hospital from January 2019 to February 2025 were retrospectively
analyzed. Patients were divided into HR (+) group (»=137) and HR (-) group (n=61). The cases
were divided into a training set (138 cases) and a testing set (50 cases) in a 7:3
ratio.Clinical-radiological model was based on clinical and traditional radiological
features,radiomics modelwas based on DCE-MRI, and combined modelwas constructed,
respectively. The nomogram was drawn, andreceiver operating characteristic curve was used to
compare the performance of different models in predicting HR status.Results The Radiomics
score (Radscore) between the HR (+) group and the HR (-) group showed statistical differences
inboth the training and testing sets (bothP<0.001). The AUC of the clinical-radiological model
based on lesion mobility, Ki67, TIC type, enhancement pattern and maximum diameterfor
predicting HR status in the training set and testing set were 0.643 and 0.616, respectively. The
AUC of the radiomics model in the training set and testing set were 0.897 and 0.860, respectively.
The nomogram drawn by combining clinical-radiological features and Radscore showed better
predictive performance in both the training set (AUC=0.913) and testing set (AUC=0.898) than
the clinical-radiological model (all  P<0.05).ConclusionThe nomogramcombinedby
DCE-MRIradiomics and clinical-radiological features can effectively predict HR status of breast
cancer with low Her-2 expression, which is helpful to the building of individualized treatment
plan for breast cancer patients.
Keywordsbreast cancer; dynamic enhanced magnetic resonance imaging; radiomics; human
epidermal growth factor receptor 2; hormone receptor; nomogram
Fund programNational Natural Science Foundation of China (N0.82371928); Scientific Research
Project of Anhui Medical University (No. 2021xkj134); Research Project of Anhui Provincial
Institute of Translational Medicine (No. 2023zhyx-C37)

Corresponding authorYu Yongqgiang, E-mail:ayfyyyongqiang@163.com

AN A KK F524K 2 (human epidermal growth factor receptor- 2, Her-2) K& iEFL AR



P 2 S5 0 U4k 2 (immunohistochemistry, THC) 1+88 2+ H. 4 52 4 52 (fluorescence in situ
hybridization, FISH) B 7L B!, (R ae i Mo L iR 259 8 164 (antibody-drug conjugate,
ADC) AT AR, TR I A RIE A AR I PR VR TR o B R 24k (hormone
receptor, HR) FiA /&5 Her-2 MR FE AR FUSVFAN I EZ K Z, HR (+) 5EAR M2
FSEAGR . BUT TS HEARE DA, R, AR RN HRORSA Bh %%
FLISER BB AR TT T7 RIS PR TS VR A o

HAMRREILHR (magnetic resonance imaging, MRI) §AA& 4125 L) iz M A T FUERE 4> 71
RUFI AR e, BhASK LI sRp LR Bif%  (dynamic contrast enhanced MRI, DCE-MRI)
HAG w7 () 3 R e RO SR 3 1) — 8500, MR Z . 12 ARe B ST ARHTF 5
73 ST, Her-2 RIS PR ) DCE-MRI SUAR A | I PRGBS A,
B2 B BRI A GE AR R R AR A AE A HRORAS IR RRE, RS AN R B
T HROCIRA F 0B
1 MRSk
L1 RBIBR A L 4 IR AR S S — IR EE B B R it (LS REE— PRt
PJ 2024-08-93) , [BIBVERT IT Sl 32 il G & 15, [MIBHECSE 2019 4 1 F—2025 4 2
AR LR RIR 5 — I B B e 2 AL FUIR MRI A7 R B0 VR 58 BE AR A 2 7L IR
BRI NbRiE: ORIELY K THC #545 Her-2 IRFILF R B WibaE: @ARATEF
HIET 2 FAPWATARIEC Z S50 MR F9H; GMRI AT B R 20, T s T A%E
J7 . HEBRbRdE: O KEOREZR A e % QRN T 10 mm, #5525 RUI0UN
Wt OBMGIREAE. RAIIN 198 BINALEL, WL, Fik 58 (25, 85 &,
A THC 45570 A HR (+) 41 (n=137) F HR (-) 4 (n=61) . % 703 KL L5y EdRe
P NNZEEE (n=138) FIIALE (n=50) .
1.2 HR () 58 SRR 2 [ 1 A ifRg 27 2/ 26 [l B 22 X 2 167, Her-2 KR IR 58 SCA: THC
Kl Her-2 (+) 8% THC #:30) Her-2 (++) H. FISH ¥l (-) . Wi 214 (estrogen receptor,
ER) /72 E 54K (progesterone receptor, PR BH T AR HE A4 B AZ 25 €20 BH 14 6 >1%.
ER (+)E{ PR (+)¥J 7€ XN HR (+).
1.3 FLER MRI 9# 75 R A 838 R F 3£ [H GE A 7] Discovery MR 750w 3.0T fi 4RI 3#1X
BEAT$4, IO 4% 8 T T AH 428 B0 L iR 2k Pl o R85 AR BN, XU 7L iR B SR e T2 Pl M T AL N
MRI = P A EAE: DR Az PRIE B e 213 Fr 41 FSE TIWI: TR 480.0 ms, TE 7.61ms; (1%

AT R FF %)) STIR T2WI, TR 8 200.0ms, TE 170.0 ms. [ E4H47 DWI: TR 7000.0ms,



TE, b {E=0ms f1 1000ms. Fi&F%ZE 5.0 mm, JZEEE 1.0 mm. @DCE-TIWI: HEHi{
3D Z R YA PR S AR FE [513 F7 41 Vibrant: TR 3.6 ms, TE 2.1 ms, FOV 350 mmx350 mm,
JZE 1.2 mm, JZEEE 0 mme KA 1 AMWARSE R 25, 48w By 5 % BV 18 50 A AL Uk 55
TREK TS5 G 3 mL/s, FI& 0.1 mmolkg) , SRSE4 A TIEFER G2 604 120, 180,
240. 300 A1 360s HEAT KL, 5 AI3E 6 minl7s.
1.4 BRAZSHT

AW FE RG2S W R4 B A . RRAESR L. BT . AL RN A (I
1 .
1.4.1 BG5S RAE SR IR T AR R UG RS 5048 R4t (breast imaging reporting and
data system, BI-RADS) HIZWEN], ##hf7 DCE-TIWI 25 2 ] GESSHHHEHE 60s) A
DICOM %l ¢ NI #AE 3D-Slicer (wwwi.slicer.org) , SBIE I Z0% 2 T 5 HEAT RO
[X (region of interest, ROI) % 4rE|, £ =4EE M [X (3D volume of interest, VOI) .
ST 2 A MR AR IR PR OO A AT R A E . EUR A FIH 2 S0 B4 10 50 14 35
MRI ZWZREIEWIEETA . 1 MHE, LiRF 2 ZEANNGEPFEHIERE 10%
(5 91 EE T EAT LG 1, A XU R BETL AL A AL G 38 Cintraclass correlation coefficient,
ICC) VR M e A5 BRI A IS . 1CC<0.50 & N ZE L 0.50~0.75 FNF%E, 0.75~0.90
N EEFAT 0.90~1.00 AT -

fiFI 4 & PyRadiomics HHIEFEMIEINEHL T & ALt HOH SRR AR $REUA
[l 3D-VOI G R snE B E . 3T DCE-TIWI FHIHREL T 1 874 NMUARLAHHE, 0F
FEASREAE . — B B RS AE S ERARE AR A A S AT
1.4.2 DCE-MRI FFAETRACHE | REAE R E RIS K G By Lo AR AR, % BT SR EURY
fEBEAT Z-score H—UTALHE . FRfEPEYE: >4 H AR &2 [A] Pearson FHIC REANH =0.9 I,
AN AR B 5 DR A e R A DR SR BB IO RFAE LA D T s 8 “Select K Best” SLVL AR 7 %
S HT FABLERT 50%HIRHIE; 5 a ff F B /N4 A $£5+ (least absolute shrinkage and
selection operator, LASSO) ffii it /NUA S KM IR ERAESE . AL E: SRA 10
P28 XIRARVE FE /AT . 5 {32 45 7119 ( Logistic regression, LR) « 32 # [l B HL (support
vector machine, SVM) . BENLZHM (random forest, RF) . K HIr4l (k-nearest neighbors,
KNN) 4 MEEBEAT TSER G, ik 2 Wi AL RE B (£ ) RF M 22E T DCE-TIWI IR 4%
B RSN FE L 1o 8 RAR AL 2RI R RO SR S R UL 4y
(Radscore) : Radscore=ifF+Pi X Xi, P ARY, X NEHE, i ~F%.



1 BBRA%TIERER
Fig.1 Radiomics Workflow
LR: Logistic regression; SVM: Support vector machine; RF: Random forest tree; KNN: K-nearest

neighbor algorithm; Radscore: radiomics score.

1.5 5 RAFE. DCE-MRI F R S RHE AR S5 IR R R AL 2 T

1.5.1 FRAEISCER MR HAE B R G A B C s B AR . AZRAE . AU R
J 5B R AL B ORI/ 0O kPRI . HR4E DCE-MRI BUZ AL B IRk
M o(a: RWGAY, b: DEBRAR, oo AWSBCER, d: WREEEEAD | ORBERA GRIEN
SER/ MR | Ki67 RiE (<20%/=20%)  FIEEERE (mm) | FAEEE (RS
2RO MR OCBAERD TR (G, BB/ | SRAGKE (33
BJIAIS)) I — {5 S omBE #i 2k (time-signal intensity curve, TIC) (I AR IF &R
M HAY) 25 DCE-MRI # MR A RHIE . FESAR A RHERIITA T, B B3R 2 22 WA
SEEE R, = g B I Rk R R

1.5.2 RFAE G %6 15 B84 4 37 L PR 3% Logistic 23 Mt 48 HR (-/4+) A3 Geik 2 i LI R
AERH FUSC AR AL, (I 2 I3 Logistic [F1VA 7M1k — 25 0% AR 4% T HR ARAS 102052 73
DB, A PR AR AR

1.6 FILREMBIE Radscore MRS AR S RFE M AR 0 2 — I R SLAR I A LAY I 22 )
VLRI o T VRS HE i e hor 0 A B RS RS AE B2, & I PR SR i 28 (decision curve analysis,
DCA) fEA[RBEMER T TH R e .

1.7 GEvhEALE ] SPSS 22.0 BAFEAT HdlE Mo 18] Kolmogorov-Smirnov #5673 Hr 1+



EVRMWIESTE, fEESHMUUX £s 2R, WA HBCRAMIEA 5% A& IE
BOMFELM (O, 03 Fox, WARIILECSRA Mann-Whitney U 355, 43K 5TE n(%)
For, R P KUK Fisher BHVIREZIEL B AN 257, R ZIRE TIEREHZ (receiver
operating characteristic curve, ROCO VA AL ¥ UM M4 e, I+ M 28T [ #R (area under curve,
AUC) . REUEFRE R . KA DeLong A HAEA RIS ] F L BE ) 22 57 . P<0.05 A
ERAGI R

2 4R
2.1 BERRBE RN ZREE AL B IR RRHEAT DCE-MRI # MU & 2R e gt ih
FER (PY>0.05) , WE 1.
R 1 IGEEUEREBEH R L ERBR A LR[1(%), XLt MO, 03)]
Tab.1 Comparison of clinical and radiological features between patients of the training and

testing sets[7(%), XS M(010s)]

Clinical and radiographic

features Training set (n=138) Testing set (N=60) t value P value
Age (years, x+s) 61.4+10.6 63.2+£12.8 -0.915 0.360
Menstrual status -0.832 0.406
Premenopausal 70 (50.72) 35 (58.33)
Postmenopausal 68 (49.28) 25 (41.67)
Breast cancer history 0.545 0.586
Yes 2 (1.45) 2(3.33)
No 136 (98.55) 58 (96.67)
Lesion mobility 0.012 0.990
Freely 68 (49.28) 30 (50.00)
Poor 70 (50.72) 30 (50.00)
Lesion quality 1.170 0.240
Soft 13 (9.42) 2(3.33)
Stiff 125 (90.58) 58 (96.67)
Lesion location -1.550 0.123
Central region 67 (48.55) 37 (61.67)
Surrounding quadrant 71 (51.45) 23(38.33)
No. of lesions 1.241 0.225
Single 103 (74.64) 39 (65.00)
Multiple 35 (25.36) 21 (35.00)
Maximum diameter (mm) 21.50 (16.05, 29.08) 19.80 (14.47, 29.23) -1.134 0.258
Glandular density 0.625 0.532

aor b type 30 (21.74) 10 (16.67)



Clinical and Training set Testing set

cor d type 108 (78.26) 50 (83.33)

Lesion margin 0.272 0.787
Nonspiculated 104 (75.36) 47 (78.33)
Spiculated 34 (24.64) 13 (21.67)

Lesion shape 0.216 0.828
Nodular or mass 50 (47.62) 24 (51.06)
Non-mass 55 (52.38) 23 (48.94)

Enhancement pattern -0.243 0.014
Homogeneous 34 (24.64) 5 (8.33)
Heterogeneous 104 (75.36) 55 (91.67)

TIC type 1.050 0.294
I/ type 92 (66.66) 46 (76.67)
II type 46 (33.33) 14 (23.33)

Ki67 0.012 0.990
>20% 101 (73.19) 44 (73.33)
<20% 37 (26.81) 16 (26.67)

2.2 HR (+)4A1 HR (-) A5 REHMERT DCE-MRI SR 2 HRIE LB I 2, HR(-)ZEL L HR (+)
LR e T A 1) T R BRI A ( P=0.005) . Ki67 =20 % (P<0.001) . TIC III%4 #£E(P=0.019)
ARSI BEALEFE (P=0.006) , H HRC-)AFIFEEKEK T HR (D4l (P=0.007) , H&
FHELG 2R (3 P>0.05) (3R2) o WHREEH, HR AT HR (WA E 5
RV BRME (P=0.049) , HRFLLG I AZER (# P>0.05) (X 2) . DCE-MRI K&
B8, HR (HFAMERICA S M TIC AL, HR (-)FLIERI AL S15a b An
TIC MIZYHIZE (E2) .

R 2 YISESWRENI HR (+) 5 HR (- BHERE FEMBBRFRELE[n(%), X+s
M(Q1, 05)]

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

in the training and testing sets[n(%), Xts M(Q1, 0s)]



HR (+) (n=62) HR (-) t Pvalue  HR (+) HR (-) t value Pvalue
(n=71) value (n=27) (n=30)
Age (years, x£s)  59.4+12.6 60.2£10.5 1.731  0.085 57.849.5 61.7+£13.3 1.903 0.065
Menstrual status 1.572  0.116 0.500 0.622
Premenopausa 52 (55.91) 27 (60.00)
1 27(61.36) 8 (50.00)
Postmenopaus 41 (44.09) 18 (40.00)
al 17 (38.64) 8 (50.00)
Breast cancer -1.620  0.105 -0.731 0.466
history
Yes 0(0) 2 (4.44) 1(2.27) 1(6.25)
No 93 (100.00) 43 (95.56) 43 (97.73) 15(93.75)
Lesion mobility 1.570  0.116 0.294 0.770
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 2.851  0.005 0.012 0.990
Soft 89 (95.70) 36 (80.00) 42 (95.45) 16(100.00)
Stiff 4 (4.30) 9(20.00) 2 (4.55) 0(0)
Lesion location -0.128  0.899 -1.440 0.155
Central region 46 (49.46) 21 (46.67) 30 (68.18) 7 (43.75)
Surroundingqu 47 (50.54) 24(53.33)
adrant 14 (31.82) 9 (56.25)
No. of lesions -0.872  0.384 0.676 0.501
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)
Maximum 20.00 (1520, 25.6 (18.50, 2.710  0.007 20.20 (14.47, 19.00 (14.30, 0.676 0.501
diameter (mm) 26.50) 41.00) 29.45) 24.20)
Glandular 0317 0.752 1.120 0.263
density
aorb 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 -0.620  0.535 2.000 0.049
Nonspiculated 17 (24.64) 6(17.14) 6 (17.14) 6 (50.00)
Spiculated 52 (75.36) 29 (82.86) 29 (82.86) 6 (50.00)
Lesion shape -0.231  0.819 -1.090 0.276
Nodular or 37(52.86) 13 (37.14)
mass 20 (57.14) 4(33.33)
Non-mass 33 (47.14) 22 (62.86) 15 (42.86) 8 (66.67)
Enhancement 0.280  0.006 1.022 0.311
pattern
Homogeneous 30 (32.26) 4 (8.89) 5 (11.36) 0 (0)
Heterogeneous 63 (67.74) 41 (91.11) 39 (88.64) 16 (100.00)




TIC type 22360 0.019
111 type 69 (74.19) 23 (51.11) 33 (75.00) 13 (81.25) 0855  0.393
11 type 24 (25.81) 22(48.89) 11 (25.00) 3 (18.75)

Ki67 3371 <0.001 1320 0.192
>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)

& 2 AF HR RS Her-2 RREFLAR
Fig. 2 Her-2 low expression breast cancer with different HR status
A-C: Female patient,50 year old, Her-2 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 typelITIC curve; D-F:
Female patient, 56 year old,Her-2 low expression breast cancer of HR (-) in the left lateral breast
quadrant , the longest diameter is 5.4cm, and it early shows heterogeneous enhancement and type 111

TIC curve.

2.3 ZF DCE-TIWI MRHFRHEREUR Radsocre THE G531 5 RARH S RHESRHUA
SE SR 1ICC HATECH 0.898 (0.855~0.925) , HA RFMFFEME. STk, Pearson
FICHEAI T Select K Best B AR R il Al Lasso 15, HAFIR 9 MNICEETARL FHFE, 4)
WoN 1 A — #F4E ( DCE log-sigma-3-0-mm-3D_firstorder Range ) + 2 A~ B #F 1

(DCE_log-sigma-1-0-mm-3D_glszm_Zone Entropy, DCE logarithm_gldm Small Dependence

High Gray Level Emphasis) Al 6 & F#E (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_wavelet-LLH_firstorder Mean, DCE_wavelet-LLH gldm Large Dependence Low Gray
Level Emphasis)

A B34 1 Radscore, HR (+)ZHF1 HR (-)41/) Radscore 7E | 4L A6 IE 215 2 B
BB A 2R (B 3) . EIIZ4ET, HR (+)ZHA1 HR (-)41A) Radscore 73 %1 24-0.08 (1.02,
0.71) M11.35 (0.41, 2.07) , Mann-Whitney U K% i~ 2 7 BA Guit24m X (7=-0.329,
P<0.001) ; {EMASEH, Radscore /3 %I4-044 (-1.65, 0.80) Fl 146 (0.58, 1.93) , %
FAAGIERE L (7=-0.336, P<0.001) .

A

B 3 YIGERKIELE radscore X73-FLARE HR RAHIEAE
Fig.3 Waterfall diagram of radscore in distinguishing HR status of breast cancer in training set

and testing set

2.4 KK DCE-MRI BRHHE Logistic [FA%E 5 R K H MU AR SR AEEAT SR 3
Logistic /4734, L P<0.05 JybrdE, §fiik thilm RAFE P AL G S (P=0.007) | Ki67
FTiE (P=0.001) FIH AR FHREH B TIC #h28287! (P=0.014)  BALEFIE (P=0.005) .
FAEKAR (P=0.046) 1ENATESURHIE. A FIRRHE, 2R Logistic [EIJHHE— 0
W AIE BN (P=0.046) . Ki67 Fik (P=0.002) . TIC HiZE2EA! (P=0.008) . HE{LEF
it (P=0.012) . FitkKAZ (P=0.049) T HR FIARZHIMAZIME 5 (R 3D .

R 3 SEMBIIRR X E R B AR REARN L ER Logistic [BHAHTER
Tab.3 Result ofunivariate and multivariateregression analysis forclinical and radiological

featuresin training set



Clinical and radiographic

Univariateanalysis

Multivariateanalysis

features OR(95% ClI) Pvalue OR(95% Cl)  Pvalue
TIC type (I1I type) 2.456 (1.211-5.086) 0.014 3.677(1.464-10.13) 0.008
Enhancement pattern
(heterogeneous) 4.881(1.764-17.33) 0.005 5.786(1.625-26.30) 0.012
Lesion margin (spiculated) 1.582 (0.584-4.78) 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
(c/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 ) O0(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) O0(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

2.5 IIR- B - R A S E SR B R KB RES Wi e HBUE: T IR R 4L 2R ALE
TR R AR 2 2 R E VI ZRAE TR HR RS AUC i 0.897 CRBUEN 62.8%, HiswfEN
98.5%) » fEMHREER AUC y 0.860 CRIBEN 66.7%, FiFtE N 83.3%) o HIEMIHIK —
SARFHEREBLE VI ZRAE TN HR RS AUC 4 0.643, REUEN 72.6%, FE5EEN 63.6%,
FEMREER) AUC 2 0.616, REEN 66.7%, RN 76.7% (£ 4) .

X4 Radsocre. I PRFZAGFFAE S0 S0 R - S NI B TR 211 1) 2k ] 470 2 J8] e 4355
X HR (-) 7L 2 Wi (1 4) . 51 26 AR I ZRER h AUC 08 0.913, REBUE N 82.7%,
e 90.4%, FEMNASER AUC 9 0.898, REUE N 86.4%, FErfEN 89.6% (K 4) .
Delong K86 7n, TESUESES, BEABAITN HR R I OHE R T IR R-E R R AR 4
PR (P<0.001, P=0.036) . KAEMZE R (BI5A. 5B) , SR ARINIE &S B0
HR R A IR 000 45 SR 5 S bt R — S e (R AL 22 . I 2R 4 0 30 TIE 4R 11
Hosmer-Lemeshow £3% P=0.899. 0.753; HXEAAY: JIREMLIELE R Hosmer-Lemeshow

K56 P=0.764.0.349), Tl IR -FAAG AT FIREHE BEAS 2 Q) ZREE R BGAIESE /) Hosmer-Lemeshow



K46 P=0.034. 0.039) . DCA HHZk$E7R, 7EBMEREER 0.2~1.0 75 A B

FF 28 B HR RIB RS eas mn F HARAR (B 5CL 5D) .

i R AR AL

R4 HBAFER, K- RERE RN HR RESH2HEE

Tab.4 Diagnostic efficacy of radiomics models, clinical-radiologicalmodels, and combined

models for HR status

Model Training set Testing set
AUC Sensitivity ~ Specificity P value AUC Sensitivity ~ Specificity P value
(95%CIH (%) (%) (95%CI) (%) (%)

Radiomics 0.897 62.8 98.5 0.080" 0.860 66.7 83.3 0.036"
(0.799-0.955) (0.892-0.927)

Clinical-radiological 0.643 72.6 63.6 <0.001 0.616 66.7 76.7 <0.001*
(0.596-0.758) # (0.595-0.706)

Combined 0.913 82.7 90.4 - 0.898 86.4 89.6 -
(0.806-0.980) (0.832-0.945)

"Delong test between radiomics model and combined model; *Delong test between

clinical-radiomics modes and combined model.
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Fig. 4 Nomogram for predicting HR status using different models
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