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[ Abstract | Objective To analyze the risk factors for biochemical recurrence in prostate cancer
patients after radical prostatectomy ( RP) and establish a risk prediction model for the recurrence. Methods A
retrospective cohort study was conducted on 279 patients who underwent RP surgery in our hospital from
September 2007 to March 2022. There were 21 clinical indicators collected and analyzed. After time factors
were included, Lasso regression was applied to screen the indicators, Kaplan-Meier method was used to draw
survival curve, univariate and multivariate Cox proportional risk regression models were employed to analyze
the risk factors and establish a prediction model. Then receiver operating characteristic (ROC) curve were

plotted to evaluate the discriminative performance of the model. Then a nomogram was draw based on the
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obtained risk factors. Calibration curve was used to evaluate the accuracy of prediction, and decision curve
was employed to assess the clinical benefit. Results During a median follow-up time of 37. 10 (17. 60,
61.30) months, 86 cases (30. 8%), at a median age of 68. 00 (65. 00, 72. 00) years, experienced
biochemical recurrence. Univariate analysis showed that 12 indicators were strongly associated with
biochemical recurrence after RP (P <0. 05), and Lasso regression screening indicated 7 representative
indicator sets, including nutritional risk index ( NRI), clinical T-stage, pathological Gleason score,
pathological T-stage, positive surgical margin, lymph node invasion, and seminal vesicle invasion. Further
multifactorial analysis revealed that pathological high stage ( =pT3 stage) (HR=1.895, 95%CI; 1. 045~
3.435, P=0.035), positive surgical margin (HR=1.808, 95%CI; 1.006~3.25, P=0.048), lymph node
invasion (HR=2.161, 95% CI. 1.118~4.175, P=0.022) and NRI <106.9 (HR=0.598, 95% CI;
0.378~0.946, P=0.028) were independent risk factors for biochemical recurrence. The predictive equation
was established with an AUC of 0.743 (95% CI. 0.677~0.810, P<0.001), a sensitivity of 0. 826 and a
specificity of 0.534. And the established nomogram has a C-index of 0. 741 (95%CI. 0. 677 ~0. 805; P<
0.001) , with good agreement indicated by calibration curve. Clinical decision curve displayed that there was
a net benefit when the threshold probability was 15% ~85%. Conclusion High pathological stage ( =pT3
stage ) , positive surgical margin, lymph node invasion, and NRI < 106. 9 are independent risk factors for

biochemical recurrence of prostate cancer after RP. Our prediction model can make effective judgments and
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provide references for clinical decision making.
[ Key words |

model

prostate cancer; biochemical recurrence; risk factors; nutritional risk index; prediction

Supported by the National Natural Science Foundation for Young Scholars of China (81902600) and the Clinical Medical Research Talent Training Programme
of Army Medical University (2018XLC1014). Corresponding author: JIANG Jun, E-mail: jiangjun_64@ 163. com

Hi 5] i 43 ( prostate cancer, PC) J2& 55 14 IR A 4
RGP WA PR bR, 2 A i A M SE T
(Y565 R PRL AR i o O 2 A LA i ) e
PR HDRIEE Sy 3212, %k T J B A i 27 R 9, 5 Y
1097 75 125 92 il 1) I 9 3B R (radical prostatectomy,
RP) " LI BTS2 o (R i Sk g
(L | 20 B B O b B e B A A D R
PYA I 27% ~ 53% 19 -8 A TERT I IR ARAA AR 5 2 2L
H: 4k & % ( biochemical recurrence, BCR) , 3 Fij 5] it fin
FRPESET R W3 TR BCR AR, R IHFSE
BCR yfal 2, b A8 % RP RS H 3L BCR 11
RS % MR YT G R TS A R

REAEOFSE & 3, 5 BCR 25 YIAH ¢ 19 AR I o BELIA
L OFREL T 2081 PR Gleason 143 P2 FHE: | itk
EEE R M RALE o AR A BRI L
Hsh B R A) R 4 57 PR 370 I (total prostate specific antigen,
tPSA) | H i -5 08 1 B B8 i L (& ( albumin-to-alkaline
phosphatase ration, AAPR) | v Pk 20 it 55 ik I 41 i 1
{H ( neutrophil-lymphocyte ratio, NLR) 4> By Gy R AEFS
% (systemic immune-inflammation index, SII) Z& R Fif I
WeF TR UL BCR R &,

71T LI IR8 F18 2 o A R AN (B Ek T T gd 40 e B B
FOREPE R SRR S O SRR A 36 (R Py
A6 T8 F2 XU 45 %X ( nutritional risk index, NRI) 5 ij
SIS BCR [ C R M ANIERE ., AP BT
HRA MLIE 2 F8 B I A BRI A0S 77 KU 5 45, A
MG PERTS R BCR A XU TR Y K 51 26 4], 7 —
AEFEE AR ARA PERT ) R R A Im K2y T AR

1 #RETE

L1 s RFEH

ABFFER I IR BB 507 125, Witk 2007 49
2 2022 4F 3 ATEARBEHZ RP 1 442 85 FORH,
THESE BCR FER: IR, B8 LA T W ASRE: H&E H
7 #8 7 (transrectal ultrasound , TRUS) 5|5 ) 1{ij 31 If %
FITEACERIZ , CATHT S R AR PE DI BR R HAR IS i B
HHTA BRI o HERR bR v - AT B 4 73
VAYT (androgen deprivation treatment, ADT) ; @) BE 71 1,
TRIT IR o HA U IR 25 6T B QARG
SERPADT; @BE 5 R BE s @B RHME BA G H & . H
HF G AL S5 R 3L 279 il ABIFSE 2 s A R
BCR,, #R 4 K W JR b B} 2> ( European Association of



http : //aammt. tmmu. edu. cn

i FEE  R2e 24, 2023,45(18) 1957

Urology ,EAU) #51""* i€ LU F : RP RJ5 6 JH B
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RS B 68.00(65.00,72.00)  <68.00 101(52.33)  43(50.00)
>68.00  92(47.67)  43(50.00)

BMI/(kg/m?) 23.74(22.04,25.71)  <23.70  93(48.19)  43(50.00)
>23.70  100(51.81)  43(50.00)

NRI 106.90(100. 68,113.48) <106.90  83(43.01)  56(65.12)
>106.90  110(56.99)  30(34.88)

tPSA/(ng/mL) 13.88(8.66,28.48) <10.00  72(37.31)  19(22.09)
>10.00 121(62.69)  67(77.91)

fPSA/(ng/mL) 1.41(0.78,2.87) <1.41  71(36.79)  26(30.23)
>1.41  63(32.64)  30(34.88)

FeH 59(30.57)  30(34.88)

£/tPSA 0.11(0.07,0.17) <0.11  63(32.64)  32(37.21)
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Fe 59(30.57)  30(34.88)
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LDH/(U/L)  159.60(142.40,180.80) <159.6 95(49.22)  45(52.33)
>159.6 98(50.78)  41(47.67)

NLR 2.14(1.53,2.80) <2.14  86(44.56)  46(53.49)
>2.14  98(50.78)  33(38.37)

FA 9(4.66) 7(8.14)

si 341.66(243.53,489.00) <341.66  85(44.04)  46(53.49)
>341.66  99(51.3) 33(38.37)

ES| 9(4.66) 7(8.14)

W BRI & 164(84.97)  78(90.70)
i 29(15.03) 8(9.30)
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tPSA/( ng/mL) 0. 639 1.895(1.128~3.155) 0.014 —_—
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£/tPSA -0.256 0.774(0.456~1.316) 0.345 -
AAPR -0. 095 0.909(0. 596~ 1.389) 0. 660 -
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