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Abstract Objective: To establish a biochemical recurrence prediction model based on the PSA level 4 weeks
after radical resection of patients with prostate cancer and compare it with the classic Kattan nomogram. Methods:
A total of 1485 patients who underwent radical prostatectomy in the PC-follow database from October 2004 to Au-
gust 2018 were screened. After screening, 313 patients were included for model discovery, and 90 patients were
used for model validation. The COX regression proportional hazard model was used to determine the independent
predictors related to biochemical recurrence, and finally, the PSA level 4 weeks after radical resection and Gleason
scores were used to establish the novel model. R software was used to draw a nomogram, calculate the consistency
index(C-index) , and draw a calibration curve of the novel model. The internal validation was performed using
1000 times bootstrap, and the external validation is performed with the validation group data. Integrated discrimi-
nation improvement(IDI) was calculated to evaluate the prediction performance of the nomogram of the novel
model and classical Kattan nomogram. Results: The C-index of the novel model was 0. 819 and 0. 751 in the train-
ing and validation set respectively. The calibration curve of the novel model showed good agreement. External ver-
ification further confirmed the applicability of the novel model. We thus proved that the novel model based on the
PSA level 4 weeks after the operation could predict 1-year and 3-year postoperative biochemical recurrence. Com-
paring the novel nomogram with the Kattan nomogram by calculating IDI, it is found that the prediction perform-
ance of the novel model is 10. 68% and 12. 38% higher than that of the Kattan nomogram in the training and vali-
dation set respectively. Conclusion: The newly established nomogram model only uses the PSA level 4 weeks after
radical resection and Gleason scores to predict postoperative biochemical recurrence and is more accurate than the
classic Kattan nomogram, enhancing convenient clinical application. Our research served as a reference for develo-
ping personalized follow-up strategies.

Key words prostate cancer; PSA; biochemical recurrence;prognosis model

Vs E Bk RN A (B A ,200433)
2903 E [z ab s oA
CHEEREERFHALEF PO
@BAE Y4 .4 %, E-mail: chuanliang_xu@126. com



E

ET RS BT ORI PSA B AR R TS R AR IR R AR A SR R TR A 1 R FL A i + 455 -

FLHA | 5 IR 9 (prostate cancer, PCa) B H £
EZ IR TEF AR MATIRIT BB T REER R, mat
Tt A% RN FL At 2E 1 4 R P L 0 90 B AR A R S A A
27T ~53N M BE ARG &R AEAE K (biochem-
ical recurrence, BCR)'"™ , Fifili B & 49 4=tk & & Bt
[ XTI 22097 A R AR T L. 1999 4F Kattan
BHIRIET B H AR PSA K. ARG Gleason PE4>
(Gleason scores.GS) |, Y1 % fH P (positive surgical
margins, PSM) | 14 % 12 J& (extracapsular exten-
sion, ECE) . ¥ % £ JP (seminal vesicle invasion,
SVD kB 45 B (lymph node, LN) 25 4 b5 g 37 4
AT 1500 w0 AR ARIA RS B AL R TF
BET Z 0 RaE . BT Kattan 9125 B —
F 5 T H 5 B g AR VA R S A2 Ak B AR R 34 e
AP I HERR S A A R 2 T A A IR
il 7 I R . AR S A8 B AR TR R 4
JE B L A PSA KT R AR SCHERIFFE Kat-
tan §1 4k K1 99 A8 i B L IR B ARE A 4
PSA ZKE%F A= 4k &2 % 0 1500 A {8, JF 22 A 2 T
B SN L EIRE R, BB T .

1 #ZHE5HE
L1 BERXNZ

[l Jost P 3 7 v ] e K ) T 1) B o AR Al P (PC-
follow ¥4l ) . T 2004 4F 10 H—2018 4 8 A
S 18] 45 52 iy 47 Ji g AR YA R B4 1485 (] 3. 604 141
TEA AR R AT 32 35k 43 WA IR T BT . 478 B T
ARJG 4 J& PSA BEVIF R BT U BR ., mA&HWA
403 B8 A B I H 5 AR F I TR, H
W2 RLAR B9 313 {9 AR TR R A T Gl
) 74 3 AR F B 90 ] R E T S A 5 UE
(BRUE4) .

1.2 SGEilsorik

il COX BG4 RS [91 U1 468 258 73 A [5] Ay 1) Jit e
WIBEAF AR LA R R, B2 HE
8] U9 235 5 K o <7 RS PR 3R A A e % T 00 A AR -
BB TEN 5 R (C-index F8 50 . fdf PR i i 2%
PEA 55 70 T (6L 7] S B UL 4 1 — 35tk . BB e
UER FH Bootstrap Bl 1000 RITHA AL IE C-in-
dex; 14 EE N 26 K I T 35 Gk 20 1 47 A0 30 3 1k 7 10
25 A 20 01 4038 35 50 (TDD 2 f 387 458U 51) 28 1] Fn
Kattan 2 & 1 WU BE 7. B R GE it 2% 43 B 4l
JH R B AF (4.0, 2 BUAS, http://www. r-project.
org/) FE M, rms 1 FEEFHF cox MIH 43 #T ., C-index
T RN 51 26 &1 1 A4 £ L survIDINRI 43 3 22 H F 31
B IDI,

2 #R
2.1 BRI ST

YINZR2H K 3o ik 20 5835 09 I DR s B RRAIE L3R 1.

X YNGR rh 313 5] £ i PR S s BT S 2R AT

COX [nl 97 % H 5% il £ 35 A A0 &2 % 0 i 57 fe s TR
F (% 2), K RJG Gleason ¥F4r 4% 1 2016 WHO
HOB BRI o AR v 4 Sk 5 A1 B R A
AR B A A Ak &2 & AU AH 56 (P <<0. 05), £
HZ A8 o P<<0. 05 BAS & VE R m A G A4
I K A ST AE B R R L 27 o S G L ) DL
P<C0.05(P for trend) 1E R 40 A bR HEN, BOAR 7Y
PSA Ik B 2548 0 A BRI 100 RS 22 17 10 Je V1) %% PH %
TEOLT LLHERR . e & R ARG 4 Ji PSA 7KF K&
ARJ5F Gleason P43 37 T LAY, F AR Hig 455 #4422 4
PN (B 1), Y ZRd R A% IE C-index
0. 819, FE R 17U BE UE B X 4 fB & AR J5 A1k & & K
Ba o A o il 2t SR TR AR AR T I 2R A R A 1 AR
3 AEA AL E AR MR PE (B 2
2.2 HALRYA B UE K bR

UL 90 Fl B H b, A A C-index Ny
0.751(95% CI:0.584~0.918), # — L TG 3F T H
X4 e 7 1 o 28 S s B Y G o Aff 00 565 ik 4
BHE 1M 3 FAEE KR (& 3, KAl
[/ 28 i Kattan 528 K #E 17 HL 8L I 2R 4 Kattan
2 K AL IE C-index & 0. 772, fE S IF 4H v C-in-
dex 24 0. 644(95% CI ;0. 345~0.941), fEIZH
oL T B R 4 Kattan 0 A5 7Y g IDI A 10. 68 %
(P<C0.001), fE B fE 41 . IDI 2y 12.38% (P =
0. 016) , $ 7 H7 A5 AU 151 0 24 B8 4% Kattan #5541 i) 2%
BTHE 4,

x1 WABEIGKRFEST
M(Q1,Q3), (%)

i H PG (n=2313) B UFH (n=90)
Fifi 5 Bsf 18] / A 22(15,35)  25(16,58.25)
14. 22 13. 60

A PSA/(ng » mL )
nesm (8.45.25.67)  (9.10.21.38)

RSG5 B Gleason W43

<6 47(15.02) 18(20.00)
3414 115(36. 74) 28(31.11)
443 64(20. 45) 17(18.89)
8 37(11. 82) 8(8.89)
9,10 50(15.97) 19¢21.11)
W IEAZ AL (ECE) 89(28.43) 17(18.89)
K#EFLSVD 43(13.74) 17(18.89)
P14 FPE (PSMD 85(27.16) 28(31.11)
L 45 FH M (LND 24(7.67) 7(7.78)
ARG 4 J& PSA/(ng -
mL™")
<<0. 05 172(54.95) 53(58. 89)
=0.05~<0. 1 48(15. 34) 5(5.51)
=0.1 93(29.7D) 32(35.56)




o 456 - I R 36 PR A1 Bk A 7 i 36 %
%2 BCR¥MEZX COX [EA
. B 24 HT EASES
AT - ;
HR(95%CI) P HR(95%CI) e
AR A PSA 1.594(1.433~1.772) <0. 001 1.110€0.960~1. 284) 0.160
LN 5.440(3.299~8.972) <0. 001 1.256(0.709~2.227) 0.435
ECE 3.962(2.625~5.981) <0. 001 1.244(0.745~2.076) 0. 404
SVI 4.657(3.055~7.101) <0. 001 1.119¢0.702~1.786) 0.635
PSM 2.432(1.634~3.621) <0. 001 1.111€0.710~1.739) 0. 644
Gleason ¥4y
6 (S H R <0. 001 IKE =2 59 0.007
3+4 4,865(1.119~21.143) 0.035 4.214(0.961~18.479) 0. 057
4+3 10.790(2.516~46.271) 0.014 6.165(1.398~27.183) 0.016
8 21.290(5.031~90.090) <20. 001 6.560(1,475~29.167) 0.014
9,10 28.605(6.859~119.290) <20. 001 7.485(1.702~32.932) 0.008
ARJG 4 Ji PSA
<<0. 05 IE =259 <<0.001 (&% LD <<0. 001
=0.05~<0.1 6.436(3.132~13.230) <C0. 001 4,925(2.314~10. 480) <C0. 001
=0.1 16.603(9. 152~30. 120) <C0. 001 7.742(3.864~15.512) <C0. 001
TS 0 10 20 30 40 50 60 70 80 90 100 | Eigdl | Eigotidl
‘ * * * ! * * * * : ' O Kattanl & 0.8f OKattanFl & &
3+4 8 0.75 4 (n=313) Ui 46 (n=90)
Gleasonif-4y» T ) W
4+3 9,10 s Hoel
AEPSAKT/ 0.05~0.1 ' £ 00 4]
(ng-mL) 05 0.1 ® 24l
£ #H
By 0 20 40 60 80 100 120 140 160 180 200 220 = 025 502
1EEUNERE 0.99 0.95 0.9 0.8
SEENERE 0.95 0.9 0.8 0.7 0.60.50.40.30.2 0.1 shmra REpara R RENERSE

B1 #EES%E

FRBITNN G T A B R F R dh 2% (31| R 4H)

FRBITNS G TC A AL B R F R AE B 2 (3| 2R )

)}

Ed
o
=]
2

o

©

a
o
i

}/

M EREN TR E
=) o
& 8

EERRAHHBE R EN TR T
o
(2]

0.4
=
% 0,801
B 0.24
0.85 0.90 0.95 03 04 05 06 0.7 0.8 0.9
FILEMNAIELEUELE FILEFRNKBELEUERE
B2 lGERERZE
SO R AL R RO 1 (R TS T AL R A 2 (BRVE )
- - —— 1.0—= - ——
s 1] 1w ™Y i
kN ® 0.9
o /t ® /
» 0.9 = ol
hd e
B o & 0.7,
2 2 06/
£ g |+
= 071 = 0,5_‘
& &
s s 0.4}
B 0.61 2
080 085 090 095 06 07 08 09

FIGEBRA ERENERE FILERMMSFELENERE

B3 NIEER A

4 FRBIFNLZ A Kattan I L EXNREEUEELN
o ge

3 it

P52 Wi 5 B AR IA TR IR YT IS . 27 %0 ~53 Y Y £
H4 kA BCR™Y L BCR 1 His % J& il & & flit
Ab T B B B T AR N M R AR R T RN . AR H
A R A 1k /& 0 2 S, 75 B2 R Ji 8 22 W IR B 5
PSA [ JFZ 0.2 ng/mL VL b, £ T34 e
Wi WA R & . BE R PSA KCER T fig & S
FORE O S, BN T —E A, W
A D ZEE ST B R TR G AR Ak B R KU 38 R A R
LRI BT mS . 24k, 2 T80 T R &
e PR B BT S AR R TN AR A e K
H AR, o B 1 44 1A )2 Kattan 58 T 1999 4R 1
AR Ji5 30 26 Rl A A, e F R 35 R AT PSA K R A
GS.PSM,ECE,SVI, LN % 4§ #5 g 37 % 8 F F 1
MR IRIEARA AR E R ENAEE & IEATZ
UL EIE . Bl — & 513 T Kattan 51 28 B B fi7 4=
BRI e S [v] 2 2 4 L 3 T 3 o VR o i L i 87 R
Hig AREZLE . FE NI . Gleason TE43 4 M (E)5
A3 G5 AL L A AR A R AR R L B
ARSI B AR A — 52 AR I BB % R o TN R L 0 3



E

ET RS ST RS I PSA B AR R TS I AR IR R AR Al SR R TR A 1 R FL AR e

s 457 -

BT SRR S A R A AR S 0 KU, T B Y
I R I FH AZ BR . AR i I R 2 R 5 A e 2 &
S M) 50 5 1 ST i S PR 3R R i 2D 1Y) 728 A B
A 8 TN A4 SR o S N7 — A Ml A P 5 A T A A

VR 5 S 1 i 91 R 9 ik R A 10 ), PSA 1 2F
Bk 2~3 d", miAIRE AR A VI BR R JE R
FR I PSA B b 2x i [ A7 2 5 1 5, 4~ 6
JEG M EJ0 0 (<20, 1 ng/mL). PSA &
W H L BTE RS MR I R B R S RS W G 4
TR BRAT ) IR e k3 2, 5 o B S % U0 A
KM R IR JE PSA JK X T A 4k 2 & B
AEEE X, EH GRS B R JE 4 J5 W HLRE
Vil A5 PSAL R TARBC Bt AP RIR K TR
J& 4 8 PSA KPR MM E., £ HE COX [mlH
S EMARTG 4 B PSA KM Gleason PRy 252
i) £ 3 AR 5 AR A A2 R R b Ny A B DR R O A I T
T TR A AR AR TR B B C-index 7E Y1 25
LRI UEZL 43 51038 F T 0. 819 A1 0. 751, A% #E il
2t b 7 T A AL T Y TC A A 2 kR SRR T
A R B B ) — Bk . FRATTE A A g
TR XA AL 3 R AT 13— 2P SR, B
BERIAUAL A 2 A48 55, B8 21 7 7 B 14 J0 0 2%
A B DR 1o A i R I A 1B

FEBE 2EWF 50 10 25 A Sl b 3z i 2 D R AR
HUXT PG 1) Kt R HEAT B . 2015 4F Ann In-
tern Med FI’& T the TRIPOD statement | F#iiE
T A A ST B AR . 2017 4R Alba 48NS XS T
DAY 57 AR HE SR T2 7 ik AT TR, OF R 3R
T JAMA ., 4f 0 1 90 452 78 5 22 3fe B IX 43 B (dis-
crimination) MR & (calibration) , X 43 i J& #8 45
U DX 43 e AU AR XU, 8 T 9 8 7, 38
C-index 5 ROC fih £ F W R (AUC) Sk 3T f 5 £
JEE i 455 A0 T A [) S5 PR (B A — B5OPE R B A E B A
PEoR IR Y T AT G 5L PRAE O . i IDT W fE 48
T2 GG R R A 1) P 5 0 L TDT Ry 4 7 7800 g
A BRI B Wessler %0 i3, HA 63%
FIRIF I HRAE T X 43 B . 36 %6 A o HiR38 1T AIE E
V22 10 A B g AR VA RS AR R R I BE SO R
F550 ) # B 4y 2548 B (net reclassification index,
NRD \IDI %548 45 X BB HEAT P . AHIE T2 A (R
T RERY R X 73 BEFIAG i BE T ELA T IDT L AR
BRI 28 1 Kattan BIRY ) B B2 B . 1R S0 T BB
BUAALTE A 7 EBOTH A RRE 48 w1 b AR 8
FIE i EHLAE SN R e ik — P iR .

WFFRAFAE R L < 1 T 58 o o7 Bl 17 1) 1] 4%
5 CNRA .22 A H LVIRUEZ .25 A~ H) L Jo ik wo &
FHSEKU EWMAERE RIER, 5N ARE RS
T B by [T BV AE Y A ML R B A [ AR
FHor A AR 55 E 4, DAL 2 oo 5 E

E S B2 0 127 47 PT BB AFAE . DRI v 5 2 — 20 g AL

b rb O B R T R B 2 I PR AT 5% AT B E

S & Xk

[1] Liesenfeld L,Kron M, Gschwend JE, et al. Prognostic
Factors for Biochemical Recurrence More than 10
Years after Radical Prostatectomy[]J]. J Urol, 2017,
197(1) :143-148.

(2] RBIELHIRTGH « Je 89, M8, 5 5O 51 I 9
AN TR 97 R0 K% R L B R R FE R LR 4 A
(I, MR B i BF 5T . 2015,42(6) :601-605.

[3] Van den Broeck T,van den Bergh R, Arfi N, et al.
Prognostic Value of Biochemical Recurrence Follow-
ing Treatment with Curative Intent for Prostate Canc-
er: A Systematic Review[]J]. Eur Urol,2019,75(6):
967-987.

[4] Ondracek RP, Kattan MW, Murekeyisoni C, et al.
Validation of the Kattan Nomogram for Prostate
Cancer Recurrence After Radical Prostatectomy[J]. ]
Natl Compr Canc Netw,2016,14(11):1395-1401.

[5] Swanson GP, Yu C, Kattan MW, et al. Validation of
postoperative nomograms in prostate cancer patients
with long-term follow-up[]]. Urology,2011,78(1):
105-109.

[6] Thanigasalam R,Rasiah KK, Stricker PD, et al. Stage
migration in localized prostate cancer has no effect on
the post-radical prostatectomy Kattan nomogram[ ] .
BJU Int,2010,105(5) :642-647.

[7] Kattan MW, Wheeler TM, Scardino PT. Postoperative
nomogram for disease recurrence after radical prosta-
tectomy for prostate cancer[J]. ] Clin Oncol,1999,17
(5):1499-1507.

[8] OBrien BA.Cohen RJ.Wheeler TM,et al. A post-rad-
ical-prostatectomy nomogram incorporating new
pathological variables and interaction terms for im-
proved prognosis[J]. BJU Int,2011,107(3) :389-395.

[9] Moreira DM, Presti JC Jr, Aronson W], et al. The
effect of race on the discriminatory accuracy of models
to predict biochemical recurrence after radical prosta-
tectomy: results from the Shared Equal Access Re-
gional Cancer Hospital and Duke Prostate Center da-
tabases[ ] ]. Prostate Cancer Prostatic Dis, 2010, 13
(1) :87-93.

[10] Moch H,Cubilla AL, Humphrey PA.et al. The 2016
WHO Classification of Tumours of the Urinary Sys-
tem and Male Genital Organs-Part A: Renal, Penile,
and Testicular Tumours[ J]. Eur Urol,2016,70(1):
93-105.

[11] Ovarian Tumor Tissue Analysis(OTTA) Consortium,
Goode EL, Block MS, et al. Dose-Response Associa-
tion of CD8" Tumor-Infiltrating Lymphocytes and
Survival Time in High-Grade Serous Ovarian Cancer
[JJ. JAMA Oncol,2017,3(12) :e173290.

(T 4% 463 7)



6 1

FRE A TR A WA IR R G5 A B B AT R R R T .

463

(9]

(10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

Tsai HJ,Sun G,Weeks DE,et al. Type 2 diabetes and
three calpain-10 gene polymorphisms in Samoans: no
evidence of association[ ] ]. Am J Hum Genet,2001,69
(6):1236-1244.

Strauss AL. Coe FL. Deutsch L. et al. Factors that
predict relapse of calcium nephrolithiasis during treat-
ment:a prospective study[J]. Am ] Med, 1982, 72
(1):17-24.

Esposito T, Rendina D. Aloia A, et al. The melatonin
receptor IACMTNRI1A) gene is associated with recur-
rent and idiopathic calcium nephrolithiasis[J]. Neph-
rol Dial Transplant.2012,27(1):210-218.

Malihi Z, Wu Z. Stewarf AW, et al. Hypercalcemia,
hypercalciumia,and kidney stones in long-term stud-
ies of vitamin D supplementation:a systematic review
and meta-analysis[J]. Am J Clin Nutr,2016,104(4):
1039-1051.

R ICEE X /MR L AL HE T 2001-2005 4F 8907
T8It IR 45 995 L AT 25 Rk o A LT 0. vl 1D o B R
F438,2008,9(11):951-954.

FEART . TR R PR A A I AT S R A S T
(I, e RAMNBEZ% 75 52008, 16 (11) : 733-734.

o IR VT A 2500, 45 ) VE IR R AR N B A AT
s IR (1] T E &R BE %, 2015, (14):1691-
1694.

DRORAN L PRIG B B B S HE AR M XU PR R &5 A AR
H AR 5 A AE R KR M e T, B AR IR S
Bl i,2018,23(5):366-368,372.

Bultitude M. Urolithiasis around the world[J]. BJU

(18]

[19]

[20]

(21]

[22]

[23]

[24]

Int,2017,120(5) :601.
E Rt L TR BR O L G B A A L S R AR R
S B R OCFR A A LT ], A A8 W8 IR A B 22 35, 2013, 34
(7):530-532.
Ahmad F,Nada MO,Farid AB,et al. Epidemiology of
urolithiasis with emphasis on ultrasound detection: a
retrospective analysis of 5371 cases in Saudi Arabia
[J]. Saudi J Kidney Dis Transpl, 2015, 26 (2) : 386-
391.
Zeng G, Mai Z, Xia S. et al. Prevalence of kidney
stones in China: an ultrasonography based cross-sec-
tional study[J]. BJU Int.2017,120(1):109-116.
Lee YH, Huang WC, Huang JK, et al. Testosterone
enhances whereas estrogen inhibits calcium oxalate
stone formation in ethylene glycol treated rats[]J]. ]
Urol,1996,156(2 Pt 1) :502-505.
Costa-Bauzda A, Ramis M, Montesinos V, et al. Type
of renal calculi: variation with age and sex[J]. World J
Urol,2007,25(4) :415-421.
BT, WA, BR AR SR B 15269 I IR R 45
ABE WG A WA L] b8 R AR e Gk
2018,39(9) :651-655.
Bichler KH, Eipper E, Naber K, et al. Urinary infec-
tion stones[J]. Int ] Antimicrob Agents,2002,19(6) :
488-498.
Geerlings SE. Clinical Presentations and Epidemiology
of Urinary Tract Infections [ J]. Microbiol Spectr,
2016,4(5).

O3 B #1.2020-12-01)

[12]

[13]

[14]

[15]

[16]

(L3#F 457 W)

Kattan MW, Vickers AJ, Yu C,et al. Preoperative and
postoperative nomograms incorporating surgeon expe-
rience for clinically localized prostate cancer[J]. Canc-
er,2009,115(5) :1005-1010.

Campbell JM,Raymond E.OCallaghan ME.et al. Op-
timum Tools for Predicting Clinical Outcomes in
Prostate Cancer Patients Undergoing Radical Prosta-
tectomy: A Systematic Review of Prognostic Accuracy
and Validity[ J]. Clin Genitourin Cancer,2017,15(5):
e827-e834.

Richardson TD, Wojno KJ. Liang LW, et al. Half-life
determination of serum free prostate-specific antigen
following radical retropubic prostatectomy[ ] ]. Urolo-
gy»1996,48(6A Suppl) :40-44.

Vesely S,Jarolim L,Duskova K, et al. The use of early
postoperative prostate-specific antigen to stratify risk
in patients with positive surgical margins after radical
prostatectomy[ J]. BMC Urol,2014,14,79.

Doherty AP,Bower M, Smith GL, et al. Undetectable

ultrasensitive PSA after radical prostatectomy for

prostate cancer predicts relapse-free survival[J]. Br J
Cancer,2000,83(11) :1432-1436.

[17] Correction: transparent reporting of a multivariable

[18]

[19]

[20]

prediction model for individual prognosis or diagnosis
(TRIPOD) : the TRIPOD statement[ ] ]. Ann Intern
Med,2015,162(8) :600.
Alba AC, Agoritsas T, Walsh M, et al. Discrimination
and Calibration of Clinical Prediction Models: Users’
Guides to the Medical Literature[ J . JAMA,2017,318
(14):1377-1384.
Pencina MJ,D’” Agostino RP Sr,D’ Agostino RP Jr,et
al. Evaluating the added predictive ability of a new
marker: from area under the ROC curve to reclassifi-
cation and beyond[ J]Statist Med,2008,27:157-172.
Wessler BS,Lai Yh L,Kramer W, et al. Clinical Pre-
diction Models for Cardiovascular Disease: Tufts Pre-
dictive Analytics and Comparative Effectiveness Clini-
cal Prediction Model Database [ ]J]. Circ Cardiovasc
Qual Outcomes,2015,8(4) :368-375.

O3 B #1.2021-03-22)



