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[ Abstract | Objective To explore the predictive factors of metastatic prostate cancer progression to
castration resistance and establish a risk prediction model. Methods Clinical data of 118 prostate cancer
patients with bone metastasis who were diagnosed in our department from January 2010 to July 2020, initially
received adjuvant endocrine therapy ( AET) and then advanced to metastatic castration-resistant prostate

cancer (mCRPC) were collected and retrospectively analyzed. The clinical information, including age, having
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diabetes or not, taking metformin or not, prostate specific antigen (PSA) level at diagnosis, nadir levels of
PSA and testosterone, time to the nadirs, Gleason score, number of bone metastases, and serum levels of
alkaline phosphatase, hemoglobin, albumin, lactate dehydrogenase, uric acid and cystatin C were collected
and analyzed. Chi-square test was used to compare the differences of factors between groups with rapid and
slow onset of CRPC. Kaplan-Meier survival analysis and Cox multivariate risk proportional regression model
were used to compare the time difference of progression to CRPC in different groups. Cox risk proportional
regression model was used to analyze and evaluate the effect of these factors on the time of CRPC progression,
and a risk prediction model was established, and then the receiver operating characteristic (ROC) curve was
used to detect the accuracy of the model. Results The median time for progression to CRPC was 17 (9.5~
28.0) months. Univariate analysis indicated that the PSA nadir level, time to PSA nadir level, levels of
alkaline phosphatase and lactate dehydrogenase, and number of bone metastases were significantly correlated
with the time of progression to CRPC ( P<0.05). The results of multivariate analysis showed that the PSA
nadir level (HR=2.549, 95%CI. 1.565~4.151, P<0.001), time to PSA nadir level (HR=0.373, 95%
CI. 0.227~0.612, P<0.001), number of bone metastases ( HR =2.393, 95%CI. 1.292~4.43, P=
0.006) , lactate dehydrogenase level (HR=1.681, 95%CI. 1.045~2.703, P=0.032) were independent
risk factors for short-term progression to CRPC. Based on these 4 independent risk factors, a risk prediction
model was established. The equation is pi= 1. 788x (the PSA nadir level ) —1. 275x( the time to PSA nadir
level) +0.441x(lactate dehydrogenase level ) +1. 114X ( number of bone metastases)-1.5. The area under
ROC curve was 0. 812 (95%CI. 0.731~0.893, P<0.001, 3=0.041). The sensitivity, specificity and
Youden index were 0. 803, 0.718 and 0. 521, respectively. Conclusion The PSA nadir level, time to PSA
nadir value, number of bone metastases, lactate dehydrogenase level are independent risk factors for
progression to mCRPC after androgen deprivation therapy ( ADT) in prostate cancer patients with bone
metastasis. Based on these 4 factors, the establishment of CRPC prediction model can improve the accuracy of
prediction.
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F1 EBEEITIREBENIERSEMAE LR
Bzt PR UG AR Br PasE R AL 6 (%) ] A (%) ] X PME
RS % 72(68~78) <72 46(58.23) 17(43.59) 2.229  0.134
>72 33(41.77) 22(56.41)
Wit PSA/ng + mL™! 149. 45(96. 60~ 155. 00) <149.45 37(46.84) 22(56.41) 0.949  0.328
>149. 45 42(53.16) 17(43.59)
PSA Jpfikfl/ng + mL™" 0.715(0. 168~6. 580) <0.715 28(35.44) 23(74.19) 20.089 <0.001
>0.715 51(64.56) 8(25.81)
PSA &3 AR A I E)/d 6.25(3.18~10.13) <6.25 48(60.76) 11(28.21) 10.975  0.001
>6.25 31(39.24) 28(71.79)
BHEBEE /A <4 13(16. 46) 12(31.58) 4.293  0.037
>4 66(83.54) 26(68.42)
Gleason $E43 <9 25(31.65) 20(51.28) 5.493  0.019
>9 54(68.35) 19(48.72)
ML EH/ g - L 128( 114~ 140) <128 41(52.56) 18(47.37) 0.274  0.599
>128 37(47.44) 20(52.63)
HEH/g - L 39.4(35.5~43.3) <39.4 38(48.72) 22(57.89) 0.854 0.353
>39. 4 40(51.28) 16(42.11)
BB ER AR/ U - L 136(87~265) <136 31(40.26) 27(71.05) 9.567  0.002
>136 46(59.74) 11(28.95)
AW A/ U - L 199. 6(165.5~297. 8) <199.6 34(44.74) 24(61.54) 2.885  0.088
>199.6 42(55.26) 15(38.46)
SRR/ wmol - L7 338.6(262.9~381.9) <338.6 36(49.32) 19(52.78) 0.115  0.734
>338.6 37(50. 68) 17(47.22)
B2 C/mg - L7 1.02(0.76~1.24) <1.02 27(50.00) 14(51.85) 0.024  0.875
>1.02 27(50.00) 13(48.15)
2 AR/ nmol - L7 0.1(0.1~0.2) <0.1 43(59.72) 13(46.43) 1.431  0.229
>0.1 29(40.28) 15(53.57)
S 6 3 AR RS 18]/ d 11(3~24) <11 32(53.34) 15(55.56) 0.037  0.847
>11 28(46. 66) 12(44. 44)
BRI & 73(92.41) 36(92.31) 0.000 0.985
B 6(7.59) 3(7.69)
IR iR 72(91. 14) 37(94.87) 0.512  0.472
= 7(8.86) 2(5.13)
x2 BEBUHRIBEEEEREN CRPC EREZSHF Cox K ET5H
R RS ESESNT
HR 95%CI PAE HR 95%CI PAH
AR 0.645 0.412~1. 009 0.052
L Wil PSA/ng + mL™! 1.125 0.723~1.752 0.599
PSA FAf{f/ng - mL™' 3. 062 1.917~4. 891 <0.001 2.549 1.565~4. 151 <0.001
PSA L A]/d 0.379 0.240~0. 597 <0.001 0.373 0.227~0.612 <0. 001
BEBEE/ A 1.948 1.073~3.535 0.025 2.393 1.292~4.430 0. 006
Gleason 43 1.682 1.034~2.738 0.073
MemEe/g - L 0. 836 0.536~1.305 0.427
HEMH/g- L 1. 126 0.722~1.755 0.599
MR RN/ U - L7 2.042 1.292~3.227 0.002 1.263 0.775~2. 060 0. 349
A A E/U - L7 1.632 1.032~2.552 0.033 1.681 1.045~2.703 0.032
BEAIZE C/mg - L7 1. 040 0.610~1.774 0.884
PR/ wmol - L7 0. 963 0.609~1.525 0.873
2 IR {H/ nmol - L' 0.675 0.421~1.082 0. 980
SR A1 B P )/ d 1.113 0.670~1. 850 0. 677
i PR 0.812 0.353~1. 868 0.622
— HOBUR 1.395 0.637~3.012 0. 406
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