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(HZE] HmY T8 (prostate cancer, PCa) H25 MLTE &L AT 91 JRE S BT (total prostate-
specific antigen ,tPSA) 75 B 51 IR 4 S PEPU IR (free prostate-specific antigen, fPSA) & H: H{H ( percentage
of fPSA to tPSA ,{/tPSA) 455 0y F ik 45 55 P 51 5 ( complexed prostate-specific antigen, cPSA) & H Hh{H
( percentage of cPSA to tPSA ,c/tPSA) X} Gleason PEAFITRIMANE . Jiid: it 23 M 3 Be 2011 4212 A
1 HZ 2014 4 12 J] 1 H#% B4 5 812 O PCa, HR A INLIE A 51 48 5 PE 5L I ( prostate-specific
antigen, PSA) KA /£ tPSA <100 ng/mL B il K T 49 A Bl 1 1 tPSA < 10 ng/mL 10 ng/mL <
tPSA <20 ng/mL K% 20 ng/mL<tPSA <100 ng/mL FIARUES K 3 2H . BAHIA[E ML (PSA X [a] N, k4
W48 bR 5 Gleason 43 B AH M, &5 41 A 214 f] PCa /& 3, tPSA < 10 ng/mL 69 {4
(32.2% ) ,10 ng/mL<tPSA <20 ng/mL 47 §i](22.0% ) ,20 ng/mL<tPSA <100 ng/mL 98 {5 (45.8% )
%G Logistic [BH53481 278, 24 tPSA <10 ng/mL B, tPSA(P <0.01) [Gl ¥R 2H 2! Gleason P43 ( secondary
organization gleason score ,SGS) . A1 5¢, fPSA (P <0.01) .cPSA (P <0.01) [5] SGS F1 & Gleason {73
(total gleason score, TGS) #J i EAHK ; 24 20 ng/mL<tPSA <100 ng/mL i} ,tPSA(P <0.05) [f] EHEHH
Gleason ¥4} ( main organization gleason score , MGS) #H=&,fPSA( P <0. 01) [6] MGS ,SGS #1 TGS 4 i Z+H
X f/tPSA(P <0.01) Fil ¢/tPSA(P <0.01) [7] TGS 241X, ROC MZ/ T iR : 24 20 ng/mL<tPSA <
100 ng/mL [, tPSA[ Z ik & T./E £k F 1 fX (area under curve, AUC), (Auc:0.622) ] fPSA (AUC;
0.639) }z ¢cPSA(AUC:0.614) %}l TGS =7 EA WM E . 58 4 tPSA <10 ng/mL 5% 20 ng/mL<
tPSA <100 ng/mL [, fPSA Xf MGS .SGS u% TGS H.A&4 fi{& , H 7 B HAth 35 Fr 5 MGS ,SGS 5 TGS
)P IR
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Predictive value of serum prostate-specific antigen level for Gleason score in

prostate cancer
Wang Qi, Li Yanfeng, Jiang Jun, Jin Fengshuo, Zhang Yong, Luo Yong ( Department of Urology, Institute of Surgery
Research, Daping Hospital, Third Military Medical University, Chongqing, 400042, China)

[ Abstract | Objective To determine the predictive value of total prostate-specific antigen (tPSA) ,
free prostate-specific antigen ({PSA), ratio of {PSA to tPSA ({/tPSA), complexed prostate-specific antigen
(cPSA) and percentage of cPSA to tPSA (c¢/tPSA) for the Gleason score in prostate cancer (PCa). Methods

A retrospective study was performed on 241 patients of pathologically verified PCa whose tPSA less than
100 ng/mL in our hospital from December 1, 2011 to December 1, 2014. The cohort was divided into 3
groups according to the standard of tPSA level, that is, <10 ng/mL, 10 <tPSA <20 ng/mlL and 20 <tPSA
<100 ng/ml. The relationship between the above mentioned predictors and Gleason Score (GS) in the
different serum tPSA ranges was analyzed by multinomial logistic regression and receiver operating characteristic
(ROC) curve. Results 1In the 214 patients, there were 69 patients (32.2% ) with tPSA <10 ng/mL, 47
patients (22.0% ) with it ranging from 10 to 20 ng/mlL, and 98 patients (45.8% ) with it between 20 to
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100 ng/mlL. Multivariate logistic regression analysis showed that when tPSA was under 10 ng/ml., tPSA was
significantly associated with Secondary Organization Gleason Score( SGS) (P <0.01), while fPSA(P <0.01)
and cPSA (P <0.01) were significantly associated with SGS and total Gleason Score (TGS) ; when it in the
range of 20 to 100 ng/mL, tPSA was associated with main organization Gleason score (MGS) (P <0.05),
then fPSA wasassociated with MGS, SGS and TGS (P <0.01), while £/tPSA and c¢/tPSA were associated
with TGS (both P <0.01); When tPSA ranged from 20 to 100 ng/mL, tPSA [ area under curve (AUC) =
0.622], fPSA (AUC =0.639) and cPSA (AUC =0.614) had the predictive values in judging whether TGS
was greater than or equal to 7. Conclusion When tPSA is in the range of 0 to 10 ng/mL or between 20 and
100 ng/ml., fPSA has the capability to predict the values of MGS, SGS or TGS, and is more closely associated

with MGS, SGS or TGS than the other indicators.
[ Key words |
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ST AE, Bl R %)) IR J6E ( prostate cancer, PCa) 312
WrFNEST K- HIAS T 25, LR RS 1Y 2% 9 58 i A
RN HARF AN PCa [59R 2 55 P WL
Z "M PCa HH L JEHY B 4 BIPEAG B I
PRIGTT 7 S W B RIS () T, S & 52 PCa (5
MILEAFARR o Gleason 743 R GEil i Xf PCa [ ¥ Hij 5
PR BARAS v S EE R AR LS A I L AR B R
JE5r % B HABTE AR B R G, AN LA A8 B S Mt
J& ( prostate-specific antigen, PSA) |Ifi [R0r# R & 5¢,
BAFH IR T PCa 835 T ARRCR S K i XU, G H:
H PCa (& H AR T Jr R Wl e 4t T E e 2
%70 it Gleason 43 2 45 1 1 & 2 F %t PCa
BRI s BRAR A B LS 3 BT, 3X T R A R[] —
WA AT R XS A [F 90 B AN [R] PCa S8 35 5 BEAR A
A —EGRIWT R REAE AT T 1 T8 S A 5
T PSA % Ti48 455 Gleason W-r REHI KR, H.
KA G—INR . A5 A B3 i X LG PSA 45 148
PR ge it o3 #r, Wi 5 32 24 2 Gleason 24} (main
organization gleason score, MGS) YR ZE4ZH 4 Gleason PE4)
(secondary organization gleason score,SGS) £l & Gleason
P43 (total gleason score, TGS) [t 2%, 1 +2 55 AR 4
PSA {EHIT Gleason P43 REGE/-NHERRE

1 AMST®

1.1 AR %

WERE:2011 412 H1 HE2014 412 A1 H
A7 HI A1) B 2 SR R AR 8 i 91 R 6 T AR I HE o P
R 2128 PCa 9 1] 9N A% IR AT I tPSA
BI4bF 0 ~ 100 ng/mL, J5 FRAR & o & MGS.SGS &
TGS, A4 5 HERR 74710035 PSA K 25 5l 77 78 41 34
FUZIAR , P15 A2 M PSA S8 38 = A 454, i H %
ToAs: BB e BB AG AT 450 | B & A5 I /R ESR Y PCa
i 214 13,

prostate cancer; prostate specific antigen; Gleason grading system

1.2 fniF PSA @&

% Fl BECKMAN COULTER Unicel DXI 800 4> [
Bl S AT L i 2 170 3 3 A 2 K 06 T I
Vi BT IR A S P JRL (total prostate-specific antigen |
tPSA) i B il 51 B S M TR (free prostate-specific
antigen, fPSA) 2 45 4 Hij 51 Bt 45 57 14 HT It ( complexed
prostate-specific antigen, cPSA) 7K 3, ik 1fij i & 3k 15
f/tPSA .c/tPSA
1.3  Gleason 5 -4

A5 BIAR A 28 F I W 1 o, i U0 e 04T
HE Je o, XHE NEANHETE 0N, HiES R
2005 4 [ b BRAR Bl 2 e pmfe ) B i MGS
5 SGS M3k TGS,

1.4 %itdrik

FAPRIR J7 2253 W7 Uy \MGS (SGS K TGS A
[F) I3 tPSA X [A] F 122 5%, Kruskal-Wallis test #5546
BANRLMLTE tPSA X [H] T tPSA fPSA ,cPSA  £/tPSA
¢/tPSA [} 22 53, ZJT Logistic 1] I 73 By 45 36 A [] 1L 7
tPSA [X [A] & tPSA . fPSA | cPSA  {/tPSA } c¢/tPSA 5
MGS \SGS J TGS £ 5 &, ROC {4 73 #r A~ [W] i
Vi tPSA X [E] T tPSA fPSA .cPSA f/tPSA & c¢/tPSA Xif
TCS=7 ) WM fiE /7, MR SPSS 13.0 (SPSS,
Inc. , Chicago, IL, USA) 8 MedCalc Statistical Software
15.2.2(MedCalc Software bvba, Ostend, Belgium) 434,

2 HR

2.1 MANEBFADF RN RIS HT

5 & tPSA <10 ng/mL 1 PCa 56 69 4], H
TGS=7 14 31 41 (44.9% ) ;i /& 10 ng/mL<tPSA <
20 ng/mL [ PCa HEA 47 5], Hirh TGS =7 %)}y 28 14
(59.6% ) ;i /& 20 ng/mL <tPSA <100 ng/mL [¥] PCa
A 98 1], Horf TGS=7 14k 82 (83.7% ) . 3 4
BB AR O 22 5 (70.9.70. 8.72. 2, P >



http ://aammt. tmmu. edu. cn

B PR R ,2016,38(9)

1023

0.05), 3 41/ & tPSA (4.3.14.1,40.1,P <
0.01) fPSA(0.6.1.6.3.5,P <0.01) .cPSA (3.6,
12.8.34.6,P <0.01) £/tPSA(0.16.0.11.0.08,P <
0.01) &% ¢/tPSA(0.85.0.89 .0.92,P <0.01) 5345
T3 LB FERBAR A MGS(3.2.3.3.3.7,P <
0.01) .SGS(3.4.3.5.3.9,P<0.01) % TGS(6.5 .6.8 .
7.6,P<0.01) A 2ERAERITHEX(ELD) .
2.2 ik PSA F547%5 GS % % 84 Logistic = )2 447
M PSA < 10 ng/mL B, &£ UM 3 PSA #8458 5
MGS I -4 5 tPSA fPSA  cPSA [i] SGS i 2% # %
(P <0.01), i £/tPSA . c¢/tPSA [a] SGS #H 3 ¥ # 55
(P <0.05) ;fPSA cPSA(P <0.01) Jfi] TGS . E 41K, i
tPSA {/tPSA .c/tPSA [f] TGS Y TG XEE (P >0.05) ;24
10<tPSA <20 ng/mL i, 4% T Ifl. 3% PSA $5455 MGS .,
SGS J& TGS ¥ TCAHIAE ; 24 20 <tPSA <100 ng/mL I},
{ZfPSA(P < 0.01) [a] MGS & EH1=, 1fif tPSA (P <
0.05) [5] MGS #H 2 45 55, cPSA _{/tPSA | ¢/tPSA i

MGS #JTeAH K (P >0.05) 5/ fPSA(P <0.01) [d]
SGS 1.2 A %, 1fi tPSA , cPSA {/tPSA ,¢/tPSA [A] SGS
WITCHI E (P >0.05) ; fPSA {/tPSA . ¢/tPSA [i] TGS
PIE A% (P <0.01) ,1fj tPSA cPSA [6] TGS ¥ TGH
KPE(P>0.05,5%2),
2.3 A ROC wh & 4 7 & foiF PSA F547FAM TGS =
7 89 1E

1F ROC M3, 24 tPSA < 10 ng/mL 5§ 10 <
tPSA <20 ng/mL B, 4410 IfiL 1 PSA #5645 (AUC <0.6)
IR GEERG UM TGS =7 M HE J1; 24 20 < tPSA <
100 ng/mL Hi},fPSA (AUC =0. 639) fEfE %5 tPSA (AUC =
0.622) .cPSA(AUC =0. 614) B IEff 1 Fim TGS =7
AEJT, B (PSA BB AW K, TGS =7 1Y W] RE 1 ik
B, Y PSA G A{E R 1. 90 ng/mL I}, TGS =7 pyn]
REPEH 23.5% , >4 (PSA [l FLAE IS N % 4. 18 ng/mL
B, TGS =T M REME L F+ 2k 82. 4% , i HiAx 45 Il 35
PSA 4545 (AUC <0.6) HAREER T (& 1) .

®1 MAHREEANOBENZITOH
W PSAVER  VEKEETFAR tPSA JE[H (MED, fPSA Y[l ( MED, {/tPSA JEH (MED, cPSA JiE [l (MED,

ARHTUL tPSA

BB GI(% )] 48 (R +s,%)  25% ~T5% ,ng/mL) 25% ~T5% ,ng/mL) 25% ~75% ,ng/mL) 25% ~75% ,ng/mL)

tPSA <10 ng/mL 69(32.2) 70.9 +8.9 4.3(1.5~6.8) 0.6(0.3~0.9) 0.16(0.11 ~0.24) 3.6(1.2~6.0)
10 ng/mL<tPSA <20 ng/mL 47(22.0) 70.8 +8.3 14.1(12.6 ~16.7) 1.6(0.9 ~2.2) 0.11(0.07 ~0.16)  12.8(10.1 ~14.4)
20 ng/mL<tPSA <100 ng/mL 98(45.8) 72.2 8.7 40.1(28.4 ~62.2) 3.5(2.4~7.1) 0.08(0.06 ~0.13)  34.6(26.1 ~55.2)

L ¢/tPSA i (MED, Gleason PF43(x +5,57) T2 TGS JEIBIR AL 51(% ) ]

ARRTIML (PSA
25% ~75% ,ng/mL) MGS SGS TGS <7 =7

tPSA <10 ng/mL 0.85(0.76 ~0.89) 3.2+0.9 3.4 £1.0 6.5+1.7 38(55.1) 31(44.9)
10 ng/mL<tPSA <20 ng/mL 0.89(0.84 ~0.93) 3.3+0.8 3.5+1.0 6.8+1.5 19(40.4) 28(59.6)
20 ng/mL<tPSA <100 ng/mL 0.92(0.87 ~0.94) 3.7+0.8 3.9£0.9 7.6+1.2 16(16.3) 82(83.7)

x2

Bz F Logistic B3 ZiXE&E TIEM 45 3 FER T

( I.tPSA <10 ng/mL; II. 10 <tPSA <20 ng/mL;

IM. 20 <tPSA < 100 ng/mL) Fiil] Gleason 43 K BE

Gleason PE43

tPSA 10 ng/mL

tPSA (ng/mL) fPSA (ng/mL) f/tPSA cPSA (ng/mL) ¢/tPSA
MGS (P) 0.143 0.070 0.273 0. 186 0.273
SGS (P) <0.000 <0.002 <0.021 <0.000 <0.021
TGS (P) 0.167 <0.000 0.079 <0.001 0.079

Wi TGS 7 AUC(95% CI)

0.501(0.378 ~0.624)

0.574(0.449 ~0.692)

0.586(0.461 ~0.703)

0.509(0.386 ~0.632)

0.586(0.461 ~0.703)

Gleason 143

10 tPSA 20 ng/mL

tPSA (ng/mlL) fPSA (ng/mL) {/tPSA c¢PSA (ng/mL) c/tPSA
MGS (P) 0.531 0.522 0.524 0.461 0.524
SGS (P) 0.881 0.909 0.900 0.787 0.900
TGS (P) 0.742 0.521 0.679 0.903 0.679

T TGS 7 AUC(95% CI)

0.545(0.393 ~0.691)

0.501(0.352 ~0.650)

0.512(0.362 ~0.661)

0.581(0.428 ~0.723)

0.559(0.464 ~0.651)

Gleason 1153

20 tPSA 100 ng/mlL

tPSA (ng/mL) fPSA (ng/mL) {/tPSA cPSA (ng/mL) c/tPSA
MGS (P) <0.045 <0.004 0. 146 0.114 0. 146
SGS (P) 0.285 <0.004 0.063 0.513 0.063
TGS (P) 0.111 <0.000 <0.002 0.263 <0.002

il TGS =7 AUC(95% CI)

0.622(0.518 ~0.718)

0.639(0.535 ~0.733)

0.551(0.447 ~0.651)

0.614(0.510 ~0.710)

0.551(0.447 ~0.651)
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A:tPSA <10 ng/mL;B:10 ng/mL<tPSA <20 ng/mL;C:20 ng/mL<{PSA <100 ng/mL

E1

3 itig

22 Gleason JETF X 2] PCa Yo BLZH 21 AL FE FE
ST, T 1966 4E 5 IR$EH T Gleason W43 REGE, 4
RYAEIR S PO LA L, R X5 PCa Jg BRZH 4L (1) 32
SRy AU EER AR IR HE , 275 VP9 315 Gleason
TP4y, ATECHF HO TN PCa 9 R EHERE™ . 1T Gleason
435 PCa BE UG B VARG, RId 22 B iR )7 5k
AT I ARTF ) Gleason 1143 tLIR]FE B iE 5 4 PCa
BE SR E BB T Gleason 43 &
GE IR h B R T2 B9 PCa g FRAM BbR v L T
TE TGS =7 B, Ay & H Wr PCa f835 Wl 5 /& 5 R 4T
By R

{H Gleason 1-43J 42 B = Ul 76 o G s ™ W45
BB, AN R 0 45 0 325 DR R 32 B R ki i v L
RIEA Sk B A PR S B S 255, M
i Gleason PEAM2E 5 [Al— %5 F T fEA
MEL B U] AN [R5 | AL Y [m) R, B Ji5 520 PCa
SBE UG A FRVPAL o DRI R A AT LU 5 B 1k
Gleason PF43 R GEAN A 43 % 0] 1 S 501 55 55, 32 57 Gleason
PE RS AT B, SE F 2L 2 2 T 4R 5] 5 Gleason
VRO FHOC HIAR &4 , i B B 3L 4H 21 ) 53 2

LR PSA KA Sk % XL 4G 2% 7 i, Hevp 45 Tt 45
B, 4 tPSA fPSA £/tPSA (P <0.021) Z Wil PCa B9 Hr
HE 2453 m A mT 1 &I M3 PSA #8655
Gleason PR INFTEANRIFREE O R, HRTWFFT 45 /A
AR, W AE 41, Corcoran 257V S i % 435 #i 4
Gleason PE/4R 511 PCa B FWF9T & BN, MLiE tPSA 5
LSRR HL (A ) TGS 5 67 K1 5% ; Visapaa %" 5
TEBFT 122 54252 PCa MG AR B PCa 35 5 & I bl
% {/tPSA {H T [, TGS i bifi 2 14 K ; Peltola 251" 38 31

AEMiE tPSA K FZiXE TEM L RIR 3 MEHR T EMUEETN TGS=7 Hy&E

X} 309 #5252 PCa MR AR Y PCa 85 437 )5 & 2L,
{PSA 432l 524K (PSA J% £/tPSA 7[R TGS 1776 B i
(197K % s Lerner 252 BF 5 1M 7 PSA 4% T 45 b )5 &
I, tPSA fPSA | cPSA [f] PCa %5 #4439 &2 55 AH ¢, i
£/tPSA .c/tPSA M| TCH 41k .

AT LAFETE ML PSA 45 W48 br -5 1 41 B 968 14 9
RO R 7 T 1 To e — IR AT H BRI tPSA /K-
434, N MGS (SGS TGS =A™y T, 5 il 4= T s 4 i 1
WS 5 H UL ALY PSA FEARZ M R 45 R E
P2 24 tPSA <10 ng/mL B, &35 1135 PSA $8%5-5 MGS
I TCHH ICAE s tPSA [¢PSA FE[A] SGS ByAH S AL T H
fl 4545, fPSA TE[F] GS Ay AH &M LA T A5 br s 24
10 ng/mL<tPSA <20 ng/mL B}, 4% 301 Ifil i PSA 1§ %5
5 MGS SGS TGS #JTe A 1 5 24 20 ng/mL<tPSA <
100 ng/mL B}, fPSA [F] MGS,SGS . TGS ByAH & 18
FHABFEFR . 24 20 ng/mL<tPSA <100 ng/mL [} ,fPSA
A FEFRBETE INEA M T TGS =7 [y nl g, i HoAh
ML tPSA JKAF T, 48 I I 2- 48 A5 JC Tl g

VLA | BEZE T Gleason TE4 & B WF T 10 AS i 1%
A, —2E1 1) Gleason P43 0 X AR &4, 4N 85 11 9 Bl
aPKC B4R E A 9 EHRH-1 HARME2 %
CHIESE 5 Gleason P43 F7 7 FE A JC K, {H & 3 R &
D7 AN 45 R 2R RBAE I IR ) DR R & DL 4
bRy Gleason PF- 43 1 HERR P, AT 02 K oK — Be i [A] 4
Il PR FIFFE I EE T 2 — o ARWF5E 45 I PSA
BhmE TG R WA AR, Fl ik & PREE B T A TH]
ML PSA 7K T, & I3 PSA #8455 MGS . SGS K&
TGS HKF

AU RN, 24 tPSA <10 ng/mL B 20 ng/mL <
tPSA <100 ng/mL B, fPSA B 45 HAb 45 b5 5 MGS |
SGS ¥ TGS 3¢ ZH %4, Ji 24 20 ng/mL<tPSA <
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100 ng/mL B, fPSA X TGS =7 F HFi M., 41
TR AEA P TR T, SR IE Y 0 LT PSA 4845 Al
DL Bis $2 W 9 1 TR Dy 3200 RE T3 AN AT 5 RS A 4%
S O 22, 75 81 S o 2 WL MGS (SGS K TGS,
My PCa f8 35 T JG S a7 77 2 e e 1L s B AR
HIZ% . BT AW B8R TR, [F AR PSA
9 BE R — LB 14 PSA AHSCARUEY) 5 B A NS A —E g
SIH R DL PSA $5 75 MGS (SGS J TGS H) %
R, AT e BEAR S AR 191 e 7 e i — 0T
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