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Predictive value of a nomogram model constructed based on imaging and serological

characteristics for prostate biopsy positivity in patients with PSA levels of 4-10 ng/mL
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Abstract: Objective To investigate the predictive value of a nomogram model constructed based on imaging combined with prostate-
specific antigen (PSA) and its related parameters for biopsy in patients with PSA levels of 4-10 ng/mL. Methods The serological
and imaging data of 191 patients who were detected for PSA and related indicators and underwent the first biopsy of prostate by
transrectal ultrasound at Zhongshan City People's Hospital and/or Yunfu Hospital of TCM from January 2018 to December 2023
were analyzed retrospectively. Multivariate Logistic regression identified independent risk factors for prostate cancer, and a
nomogram model was developed for patients with PSA levels of 4-10 ng/mL. The predictive performance of the model was
evaluated using receiver operating characteristic (ROC) curves, calibration curves, and decision curves. Results The multivariate
Logistic regression analysis showed that free PSA, prostate volume, transition zone volume, PSA density, and the prostate imaging-

reporting and data system (PI-RADS v2.1) score were independent risk factors for prostate cancer. The model incorporating these
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significant variables demonstrated the best performance, with an area under the curve (AUC) of 0.750 (95% CI: 0.678-0.821),

sensitivity of 72.7%, specificity of 77.2%, and accuracy of 74.9%. The calibration curve indicated good agreement between the

predicted probability and the actual probability of prostate cancer; and the decision curve analysis further confirmed that the model

had high clinical utility. Conclusion The constructed nomogram prediction model can effectively estimate the preoperative risk

of prostate cancer in patients with PSA levels of 4-10 ng/mL, providing clinicians with an intuitive tool to adjust treatment plans

based on the assessed risk, thereby optimizing patient outcomes.
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Figure 1 Measurements of the 3 diameters for prostate volume (a, b)

and transitional zone volume (c, d)
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Table 1 Baseline clinical and imaging characteristics of 191 patients

E| 4 (n=191) R (n=92) Pk (n=99) P
AR (S, w£s) 68.96+8.22 67.99+8.06 69.87+8.31 0.115
TPSA[ng/mL, M(IOR) ] 7.21(5.90, 8.60) 7.25(5.83, 8.50) 7.2(5.9,8.7) 0.726
FPSA[ng/mL, M(IQR) ] 0.9(0.5, 1.4) 1.10(0.71, 1.69) 0.6(0.2,1.0) <0.001
FPSA/TPSA[M(IOR) ] 0.13(0.06, 0.20) 0.16(0.12, 0.22) 0.09(0.03, 0.15) <0.001
PV[mL, M(IQR)] 46.08(34.92,64.68)  60.10(43.58,76.19)  38.64(26.60,51.17)  <0.001
TZV[mL, M(IOR) ] 25.68(12.90,38.16)  32.85(18.56,51.57)  17.42(9.89,28.70)  <0.001
PZV[mL, M(IQR) ] 22.05(15.34,30.53)  25.05(17.42,32.65)  20.63(14.04,27.16) 0.013
PSAD[ng/mL2, M(IQR) | 0.15(0.11,0.22) 0.12(0.09, 0.16) 0.19(0.13, 0.25) <0.001
TZ-PSAD[ng/mL? M(IQR) ] 0.30(0.18, 0.57) 0.21(0.14, 0.37) 0.42(0.24, 0.69) <0.001
PZ-PSAD[ng/mL?, M(IQR) | 0.32(0.23, 0.46) 0.28(0.21, 0.43) 0.37(0.26, 0.48) 0.016
PI-RADS[ #1(%) ] <0.001

2 23(12.0) 16(17.4) 7(7.1)

3 86(45.0) 53(57.6) 33(33.3)

4 48(25.2) 17(18.5) 31(31.3)

5 34(17.8) 6(6.5) 28(28.3)
Jirga 457 [ 7] (%) ] 0.111

#A77i7=0 107(56) 57(62) 50(50.5)

ShH =1 84(44) 35(38) 49(49.5)
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Table 2 Univariate and multivariate Logistic regression analyses of clinical, imaging, and laboratory variables in 191 patients

LASE S ZHER
|
OR 95%CI Pl Adjusted OR 95%CI P

AR 1.029 0.993~1.066 0.117 - - -
TPSA 1.029 0.866~1.224 0.744 - - -
FPSA 0.580 0.406~0.828 0.003 0.568 0.390~0.827 0.003
FPSA/TPSA 0.017 0.001~0.265 0.004 - - -
PV 0.975 0.963~0.988 <0.001 1.039 1.005~1.074 0.025
TZV 0.963 0.946~0.980 <0.001 0.961 0.925~0.999 0.046
PZV 0.985 0.963~1.008 0.202 - - -
PSAD 60075851  612.222~5895095.795  <0.001 39040.679 43.583~34971839.135  0.002
TZ-PSAD 12.088 3.602~40.569 <0.001 - - -
PZ-PSAD 2.304 0.773~6.867 0.134 - - -
PI-RADS

2 ref - ref - -

3 1.423 0.529~3.826 0.484 1 0.347~2.880 >0.999

4 4.168 1.434~12.117 0.009 2.867 0.877~9.369 0.081

5 10.667 3.051~37.287 <0.001 6.607 1.644~26.561 0.008
JifrRa

BATi=0 ref - - - - -

ShJE=1 1.596 0.897~2.841 0.112 -

ref {3 reference, F/n 3L T A I 7%
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Figure 2 Nomogram construction
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Table 3 Predictive performance of the combined model and
individual variable models for prostate cancer in patients with
PSA levels of 4-10 ng/mL

Hi%E AUC(95%CI) TRt RErE HER
FPSA 0.728(0.656-0.801) 0.859 0566  0.702
PV 0.741(0.671-0.812) 0.543  0.848  0.702
TZV 0.737(0.666-0.809) 0.609 0.818  0.717
PSAD 0.731(0.660-0.803) 0.606 0815  0.707
PI-RADS 0.698(0.623-0.772) 0.596  0.750  0.598
il AT 0.750(0.678-0.821) 0.727 0772 0.749

FilE B 418 FPSA . PV, TZV .PSAD .PI-RADS

1.01

Q

£0.8
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<2021 ’
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B3 FlzE MRz

Figure 3 Calibration curve of the nomogram
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Figure 4 Decision curve of the fusion model
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