Supplementary tables

Supplementary Table S1. Data completeness and analysis-specific denominators for the complete and MRI analytical cohorts
	Variable
	Eligible n=
	Available n=
	Missing n=
	Analysis denominator 

	Age
	141
	141
	0
	141

	BMI
	141
	141
	0
	141

	PSA
	141
	141
	0
	141

	Prostate volume
	141
	141
	0
	141

	PSA density
	141
	141
	0
	141

	Imaging category
	141
	141
	0
	141

	Histopathology
	141
	141
	0
	141

	ISUP grade group
	46
	46
	0
	46 

	PI-RADS category
	36
	36
	0
	36 

	Systematic positive-core count
	36
	36
	0
	36 

	Targeted positive-core count
	36
	36
	0
	36 

	Combined-biopsy cancer status
	36
	36
	0
	36 

	Systematic-core cancer status
	36
	36
	0
	36 

	csPC with systematic-core involvement proxy
	36
	36
	0
	36 


Note: BMI, body mass index; csPC, clinically significant prostate cancer; ISUP, International Society of Urological Pathology; MRI, magnetic resonance imaging; PI-RADS, Prostate Imaging Reporting and Data System; PSA, prostate-specific antigen.
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Supplementary Table S2. MRI acquisition parameters, PI-RADS interpretation, biopsy procedures, and reference-standard definitions
	Parameter
	Recorded value

	Scanner
	Philips Achieva, 3.0 T

	Coil configuration
	Multichannel pelvic surface coil; no endorectal coil

	PI-RADS version
	PI-RADS v2.1

	Sequences
	Axial, sagittal, and coronal T2-weighted imaging; DWI; ADC map; DCE

	DWI b values
	0, 50, 800, and 1400 s/mm²

	High-b-value images
	Acquired in 28/36; calculated in 8/36

	Dynamic contrast enhancement
	36/36

	Slice thickness / gap
	3 mm / 0 mm

	Image quality
	Adequate 34/36; limited but diagnostic 2/36; nondiagnostic exclusions 0

	PI-RADS assignment
	Prospective assignment in routine clinical reports

	Reader
	Abdominopelvic radiologist; 10 years of experience

	Reader blinding
	Blinded to subsequent biopsy/histopathology; not systematically blinded to PSA or clinical data

	Second reader
	Not available

	Prostate-volume source
	Not documented in the analytical database

	Prostate-volume formula
	Not documented in the analytical database

	Biopsy route
	Transrectal 108/141; transperineal 33/141

	MRI-cohort biopsy
	Systematic plus MRI-targeted biopsy in 36/36

	Targeting method
	Software fusion 24/36; cognitive 12/36

	Systematic cores
	Median 12; range 12–12 in MRI cohort

	Targeted cores
	Median 3; range 3–6 in MRI cohort

	MRI-to-biopsy interval
	Median 20.5 days; IQR 16.8–31.2; range 8–42

	Combined reference standard
	Cancer or csPC based on all systematic and targeted cores

	Systematic-core reference standard
	Any cancer defined by ≥1 positive systematic core

	Systematic core csPC proxy
	Patient-level ISUP ≥2 plus ≥1 positive systematic core


Note: ADC, apparent diffusion coefficient; csPC, clinically significant prostate cancer; DCE, dynamic contrast enhancement; DWI, diffusion-weighted imaging; ISUP, International Society of Urological Pathology; MRI, magnetic resonance imaging; PI-RADS, Prostate Imaging Reporting and Data System; PSA, prostate-specific antigen.

Supplementary Table S3. Clinical follow-up after an initially negative prostate biopsy
	Follow-up outcome
	n=
	Denominator
	Percentage / interpretation

	Initially negative biopsies
	95
	141
	67.4%

	Follow-up available
	84
	95
	88.4%

	Repeat MRI
	27
	95
	28.4%

	Repeat biopsy
	15
	95
	15.8%

	Cancer detected during follow-up
	2
	95
	2.1%

	Lost to follow-up
	11
	95
	11.6%


Note: Follow-up was clinically triggered rather than protocolized and is reported descriptively. Because follow-up was not uniform, these data do not eliminate partial or differential verification bias. MRI, magnetic resonance imaging.
Supplementary Table S4. PI-RADS 3 subgroup characteristics and lesion-level prostate cancer detection by PI-RADS category

Panel A. PI-RADS 3 subgroup characteristics
	Measure
	Result

	Subgroup size
	4

	PSA, ng/mL
	5.77 (3.24–36.06) [3.12–119.44]

	Prostate volume, mL
	88.6 (36.8–136.8) [22.8–140.0]

	PSA density, ng/mL/cc
	0.108 (0.074–0.323) [0.059–0.880]

	PSA density ≥0.15 ng/mL/cc
	1/4 (25.0%)

	Any cancer
	1/4 (25.0%)

	csPC
	0/4 (0.0%)


Panel B. Lesion-level detection by PI-RAD

	PI-RADS
	Lesions, n=
	Cancer, n=
	Detection, n/N (%)
	Exact 95% CI

	1
	0
	0
	No lesions
	No lesions

	2
	1
	0
	0/1 (0.0%)
	0.0–97.5%

	3
	4
	1
	1/4 (25.0%)
	0.6–80.6%

	4
	22
	20
	20/22 (90.9%)
	70.8–98.9%

	5
	10
	9
	9/10 (90.0%)
	55.5–99.7%



Note: The PSA value of 119.44 ng/mL was retained as recorded in the analytical dataset but could not be independently verified or clinically contextualized from the source documentation available for this revision. Anatomical-zone results are not reported because the retrospective records did not allow reliable distinction between “central” and “central gland.” One patient contributed a second lesion; therefore, lesion-level observations are not fully independent. csPC, clinically significant prostate cancer; PI-RADS, Prostate Imaging Reporting and Data System; PSA, prostate-specific antigen.












Supplementary Table S5. Prespecified adjusted Firth penalized logistic regression models and stability diagnostics
Panel A. Adjusted Firth penalized logistic regression models
	Outcome
	Predictor and scale
	Adjusted OR
	95% CI
	P-value

	Any prostate cancer
	PI-RADS, per one-category increase
	6.48
	1.26–33.25
	.025

	Any prostate cancer
	PSA density, per 0.1-ng/mL/cc increase
	1.04
	0.62–1.74
	.885

	Clinically significant prostate cancer
	PI-RADS, per one-category increase
	8.70*
	1.24–61.11
	.030

	Clinically significant prostate cancer
	PSA density, per 0.1-ng/mL/cc increase
	1.40*
	0.82–2.37
	.219


Panel B. Model performance and stability
	Outcome
	n=
	Events/non-events
	Apparent AUC
	Brier score
	McFadden R²
	Leave-one-out PI-RADS OR range

	Any prostate cancer
	36
	30/6
	0.872
	0.086
	0.274
	4.70–27.38

	Clinically significant prostate cancer
	36
	24/12
	0.910
	0.141
	0.313
	6.58-~ 3.36 × 10¹⁰*


Note: Each prespecified adjusted model included ordinal PI-RADS and PSA density. The adjusted clinically significant prostate cancer model was highly unstable during leave-one-out refitting; its nominal coefficients are presented only for transparency and should not be interpreted as reliable point estimates. Optimism-corrected AUCs were omitted because complete refitting of the Firth procedure within each bootstrap resample was not independently verified. All analyses were exploratory. AUC, area under the receiver operating characteristic curve; CI, confidence interval; OR, odds ratio; PI-RADS, Prostate Imaging Reporting and Data System; PSA, prostate-specific antigen.















Supplementary Table S6. Patient-level clinical, imaging, and systematic and targeted biopsy findings in the MRI cohort
	Study ID
	PI-RADS
	ISUP
	csPC
	Systematic positive cores
	Targeted positive cores
	PSA
	Prostate volume
	PSA density
	BMI

	P056
	2
	0
	No
	0
	0
	47.86
	140
	0.341
	26.7

	P036
	3
	1
	No
	0
	1
	3.12
	22.8
	0.136
	31.2

	P059
	3
	0
	No
	0
	0
	8.27
	140
	0.059
	24.6

	P079
	3
	0
	No
	0
	0
	119.44
	135.7
	0.880
	27.6

	P127
	3
	0
	No
	0
	0
	3.28
	41.5
	0.079
	22.8

	P003
	4
	2
	Yes
	2
	3
	6.57
	34.3
	0.191
	22.4

	P025
	4
	3
	Yes
	2
	3
	13.26
	51.9
	0.255
	32

	P028
	4
	1
	No
	0
	1
	4.44
	29.1
	0.152
	29

	P033
	4
	3
	Yes
	2
	2
	13
	49.5
	0.262
	23.7

	P035
	4
	5
	Yes
	2
	2
	38.18
	136.7
	0.279
	22.9

	P044
	4
	0
	No
	0
	0
	0.5
	20
	0.025
	33

	P046
	4
	1
	No
	1
	2
	3.53
	20
	0.1765
	26.1

	P055
	4
	4
	Yes
	4
	3
	21.76
	70.6
	0.308
	23.2

	P066
	4
	2
	Yes
	1
	2
	7.92
	42.5
	0.186
	28.9

	P073
	4
	3
	Yes
	3
	3
	12.13
	67.1
	0.180
	22.3

	P076
	4
	4
	Yes
	3
	3
	20.42
	65.3
	0.312
	28.7

	P077
	4
	1
	No
	0
	1
	3.59
	20.1
	0.178
	31.4

	P081
	4
	2
	Yes
	0
	1
	7.71
	30.2
	0.255
	23.7

	P085
	4
	2
	Yes
	1
	2
	7.06
	21
	0.336
	20.3

	P087
	4
	2
	Yes
	1
	2
	7.72
	28.3
	0.272
	23.6

	P100
	4
	2
	Yes
	3
	3
	8.22
	47.4
	0.173
	28.5

	P111
	4
	3
	Yes
	3
	3
	14.43
	40.2
	0.358
	21.5

	P116
	4
	1
	No
	1
	1
	4.36
	24.7
	0.176
	25.9

	P131
	4
	1
	No
	0
	1
	4.04
	20.3
	0.199
	21.6

	P133
	4
	2
	Yes
	1
	2
	9.11
	25.1
	0.362
	18

	P140
	4
	2
	Yes
	1
	1
	7.06
	28.4
	0.248
	19.7

	P006
	5
	4
	Yes
	2
	4
	23.64
	54.6
	0.432
	36.1

	P014
	5
	0
	No
	0
	0
	5.05
	28.7
	0.175
	20

	P031
	5
	3
	Yes
	1
	1
	15.9
	29.3
	0.542
	23.7

	P040
	5
	4
	Yes
	3
	3
	24.81
	112.7
	0.220
	27.3

	P063
	5
	5
	Yes
	3
	3
	41.28
	89.2
	0.462
	19.3

	P070
	5
	5
	Yes
	3
	3
	57.56
	140
	0.411
	21.8

	P101
	5
	2
	Yes
	1
	1
	9.42
	27.5
	0.342
	21

	P106
	5
	2
	Yes
	1
	1
	9.78
	31.4
	0.311
	29.2

	P108
	5
	3
	Yes
	2
	2
	14.74
	47.5
	0.310
	21.8

	P110
	5
	5
	Yes
	4
	3
	79.66
	133
	0.598
	31.3


Note: The table presents patient-level analytical variables for the 36-patient MRI cohort. ISUP grade group was recorded at the patient level but not separately for systematic and targeted cores; therefore, the systematic and targeted core columns indicate the number of positive cores and do not identify which sampling source contained the highest-grade tumor. BMI, body mass index; csPC, clinically significant prostate cancer; ISUP, International Society of Urological Pathology; MRI, magnetic resonance imaging; PI-RADS, Prostate Imaging Reporting and Data System; PSA, prostate-specific antigen.
