Additional files

Table S1 The extracted pharmacokinetic histogram features and corresponding interpretations
	Features
	Description

	Energy
	A measure of the magnitude of voxel values in an image

	Entropy
	A measure of the average amount of information required to encode the image values

	Minimum
	The minimum gray level intensity within the ROI

	Maximum
	The maximum gray level intensity within the ROI

	10Percentile
	The 10th percentile gray level intensity within the ROI

	90Percentile
	The 90th percentile gray level intensity within the ROI

	InterquartileRange
	The quartile deviation between 25th and 75th percentile gray level intensity within the ROI

	Kurtosis
	A measure of the ‘peakedness’ of the distribution of values in the image ROI

	MeanAbsoluteDeviation
	The mean distance of all intensity values from the Mean Value of the image array

	Mean
	The average gray level intensity within the ROI

	Median
	The median gray level intensity within the ROI

	Range
	The range of gray values in the ROI

	RobustMeanAbsoluteDeviation
	The mean distance of all intensity values from the Mean Value calculated on the subset of image array with gray levels in between, or equal to the 10th and 90th percentile

	RootMeanSquared
	The square-root of the mean of all the squared intensity values

	Skewness
	A measure of the asymmetry of the distribution of values about the Mean value

	Uniformity
	A measure of the sum of the squares of each intensity value

	Variance
	The the mean of the squared distances of each intensity value from the Mean value


ROI region of interest






Table S2 The STARD checklist of this study
	Section/Topic
	No
	Checklist Item
	Page

	Title or abstract

	
	1
	Identification as a study of diagnostic accuracy using at least one measure of accuracy (such as sensitivity, specificity, predictive values, or AUC)
	1

	Abstract
	
	
	

	
	2
	Structured summary of study design, methods, results, and conclusions (for specific guidance, see STARD for Abstracts)
	2

	Introduction


	
	3
	Scientific and clinical background, including the intended use and clinical role of the index test
	3-4

	
	4
	Study objectives and hypotheses
	4

	Methods

	Study design
	5
	Whether data collection was planned before the index test and reference standard were performed (prospective study) or after (retrospective study)
	5-6

	Participants
	6
	Eligibility criteria
	5

	
	7
	On what basis potentially eligible participants were identified (such as symptoms, results from previous tests, inclusion in registry)
	5

	
	8
	Where and when potentially eligible participants were identified (setting, location and dates)
	5

	
	9
	Whether participants formed a consecutive, random or convenience series
	5

	Test methods
	10a
	Index test, in sufficient detail to allow replication
	6-8

	
	10b
	Reference standard, in sufficient detail to allow replication
	6-8

	
	11
	Rationale for choosing the reference standard (if alternatives exist)
	6-8

	
	12a
	Definition of and rationale for test positivity cut-offs or result categories of the index test, distinguishing pre-specified from exploratory
	6-8

	
	12b
	Definition of and rationale for test positivity cut-offs or result categories of the reference standard, distinguishing pre-specified from exploratory
	7-8

	
	13a
	Whether clinical information and reference standard results were available to the performers/readers of the index test
	5-7

	
	13b
	Whether clinical information and index test results were available to the assessors of the reference standard
	5-7

	Analysis
	14
	Methods for estimating or comparing measures of diagnostic accuracy
	7-8

	
	15
	How indeterminate index test or reference standard results were handled
	NA

	
	16
	How missing data on the index test and reference standard were handled
	4-5

	
	17
	Any analyses of variability in diagnostic accuracy, distinguishing pre-specified from exploratory
	5-7

	
	18
	Intended sample size and how it was determined
	5

	
Results

	Participants
	19
	Flow of participants, using a diagram
	Figure 1

	
	20
	Baseline demographic and clinical characteristics of participants
	9

	
	21a
	Distribution of severity of disease in those with the target condition
	9-10

	
	21b
	Distribution of alternative diagnoses in those without the target condition
	NA

	
	22
	Time interval and any clinical interventions between index test and reference standard
	NA

	Test results
	23
	Cross tabulation of the index test results (or their distribution) by the results of the reference standard
	9-10
Table 4

	
	24
	Estimates of diagnostic accuracy and their precision (such as 95% confidence intervals)
	10-11 Table 4-5

	
	25
	Any adverse events from performing the index test or the reference standard
	NA

	Discussion

	
	26
	Study limitations, including sources of potential bias, statistical uncertainty, and generalisability
	14

	
	27
	Implications for practice, including the intended use and clinical role of the index test
	12-15

	Other information

	
	28
	Registration number and name of registry
	NA

	
	29
	Where the full study protocol can be accessed
	5-8

	
	30
	Sources of funding and other support; role of founders
	21-22


*At the start of each item row, authors should specify the page number of the manuscript where the item can be found
AUC the area under the curve, STARD Standards for Reporting Diagnostic accuracy studies
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Table S3 Multivariate logistic regression analysis for predictive factors
	Model
	Factors
	OR
	95% CI
	P value

	Clinical
	HER-2
	4.573
	(1.965, 10.642)
	0.001

	
	sBES
	0.392
	(0.168, 0.914)
	0.030

	Quantitative
	KepMaximum
	0.775
	(0.665, 0.903)
	0.001

	
	KtransRange
	0.786
	(0.665, 0.929)
	0.005

	Combined
	HER-2
	6.994
	(2.198, 21.253)
	 0.001

	
	KepMaximum
	0.745
	(0.632, 0.879)
	< 0.001

	
	KtransRange
	0.796
	(0.670, 0.945)
	0.009














OR odds ratio, CI confidence interval, sBES simplified breast edema score, HER-2 human epidermal growth factor receptor 2




























Table S4 Correlation analysis for the predictive pharmacokinetic histogram features
	Predictive Features
	Characteristics
	Kendall’s tau-b
	P value

	KepMaximum
	Age
	0.069
	0.288

	
	Treatment cycles
	0.069
	0.375

	
	Menopausal status
	0.002
	0.979

	
	Number of pregnancies
	0.050
	0.521

	
	Molecular subtype
	-0.100
	0.180

	
	ER
	0.162
	0.038

	
	PR
	0.076
	0.330

	
	HER-2
	 -0.100
	0.198

	
	Ki-67
	-0.087
	0.261

	
	MRI-ALN status
	 -0.032
	0.676

	
	MRI-determined ALN burden
	-1.121
	0.119

	
	sBES
	0.173
	0.026

	KtransRange
	Age
	0.073
	0.257

	
	Treatment cycles
	-0.030
	0.699

	
	Menopausal status
	0.006
	0.937

	
	Number of pregnancies
	 0.012
	0.882

	
	Molecular subtype
	-0.051
	0.498

	
	ER
	0.152
	0.050

	
	PR
	0.043
	0.583

	
	HER-2
	-0.212
	0.007

	
	Ki-67
	-0.161
	0.038

	
	MRI-ALN status
	 -0.017
	0.826

	
	MRI-determined ALN burden
	 -0.182
	0.019

	
	sBES
	 0.174
	0.025


ALN axillary lymph node, ER estrogen receptor, HER-2 human epidermal growth factor receptor 2, PR progesterone receptor, sBES simplified breast edema score




MRI protocol 
All included patients received the examination of DCE-MRI on the two 3.0T scanners (Skyra, Siemens, Germany) with a dedicated 16-channel breast array coil in the axial orientation which used ultrafast 3D data-acquisition strategy and collected the entire 3D imaging of the breast within a single breath holding. Gadodiamide (Omniscan, GE Healthcare) was automatically injected into an antecubital vein at a dose of 0.1 mmol/kg of body weight and at a rate of 2.5 mL/s, followed by a 20-mL saline flush before dynamic contrast-enhanced sequences. DCE-MRI scans were acquired continuously for 20 (Skyra 1) or 40 (Skyra 2) time points, starting simultaneously with the start of the contrast agent injection. All images reconstruction were realized by the k-space using the inverse fourier transform with a linear filling method.
DCE MRI protocol on Skyra 1 was obtained as follow: repetition time (TR), 5.06 ms; echo time (TE), 1.83 ms; echo train length (ETL), 1; number of excitations (NEX), 1; slice thickness, 2.5 mm; no gap; matrix, 320 × 180; Pixel Spacing, 0.5312 × 0.5312; flip angle (FA), 10°; acquisition type, 3D; temporal resolution, 16.6 s/phase; and total acquisition time (TA), 5 min 33 s. DCE MRI protocol on Skyra 2 was obtained as follow: TR, 3.72 ms; TE, 1.37ms; ETL, 1; NEX, 1; slice thickness, 2.5 mm; no gap; matrix, 234× 384; Pixel Spacing, 0.989 × 0.989; FA, 10°; acquisition type, 3D; temporal resolution, 10.3 s/phase; and TA, 6 min 54 s.





The process of image segmentation
All raw DCE-MRI data were analyzed by a dedicated quantitative analysis software (Omni-Kinetics; GE Healthcare, Milwaukee, WI) after being transferred to an offline workstation. And in our study, an irregularly-shaped reference region with an area of 25–35 mm2 was manually selected in the pectoralis major muscle by avoiding the ribs, and voxel-wise perfusion maps were automatically generated by O.K software. For the pharmacokinetic histogram analysis of the tumor, a series of regions of interest (ROIs) were manually delineated by a junior radiologist (**) at the slices of each lesion in the phase of the enhanced DCE-MRI (avoiding cystic, necrotic, vascular, and calcified areas by reference to the T2-weighted image) in an open-source image platform (ITK-SNAP, version 3.8.0, http://www.itksnap.org). Then, all the ROIs were mapped to the functional MRI images for histogram analysis.





