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TS 130 400 P BREH 15 00 tPS A K DX 1y 1) Bt S8 5 1)
Z Wi
R LIRS, LR BEE Y B4 R
( LT &I X EARERE a. WRIMEL; b BEERE; o A28, LIk 201505)

O E: B8 W A (PHI) & iF BT 5 MR4F B3R (tPSA) & X (4~10 ng/ml) 77 7|Mzs% (PCa)
BEPOLEHNE, FiE S&BE 201843 A ~ 2019 4 10 A LT 40 K 24k E R R INFHIE 49 94 4 o 3% tPSA
JE4 ~ 10 ngml #9255 B EFGERETA., L P PCatn21 4], aHARREIZAE (BPH) 73 4], #m f4n &4 f ik
tPSA. 7 & PSA (fPSA) VAR AT 3| B4F AR AT4R 2 B (p2PSA ) #3547 KT, M it F 13t fPSA/MPSA A F=
PHI, J+%#] tPSA, fPSA/PSA, p2PSA A% PHI #9 %X F TAE4F/E (ROC) W4k, R WA T @A (AUC) . 95%CI VA
ZAWE (cut off value ) , 4T tPSA, fPSA/tPSA, p2PSA VA% PHI ## Ml 2+ PCa & %04 F 44 Wi, R Hu s
#t fu 7 tPSA,fPSA F7 p2PSA /K-F £ 53 B4 it 5 % L U=899,450 42 261.5,3 P >0.05 ); #40 % % fPSA/PSA( U=261.5
P=0.023) 5 PHI (=1275.5, P<0.001) #84r89 ZF A 43t F &L (¥ P<0.05) . tPSA, fPSA/tPSA, p2PSA vA % PHI #9
ROC W &, F @425 %1 4 0.586, 0.676, 0.613 #2 0.832, H % tPSA, fPSA/APSA #= p2PSA ( AUC 1834 <0.7 ) #974 Wf 2k Ak £04K.,
i PHI #9942 A 45 % o o3 PHI #9064 B ( 81.9% ) 8 X & T tPSA, fPSA/tPSA F= p2PSA, % 74 4ait 5 & L ('=6.975,
4.145 F= 6.211, 35 P <0.05) . tPSA B p2PSA #5474 % PCa W94 Bk £ LA R 81 & (3) P>0.05) , fPSA/tPSA #= PHI
" 2 4% & Pea 8995 W2 71 (P<0.05 ), 2 F PHI #9457 2 R sk 42 ( P<0.001 ), PHI #5 AUC 14 0.832(95% CI: 0.733 ~ 0.931)
# T fPSA/PSA # AUC 14 0.676 (95% CI: 0.539 ~ 0.812) , ZFAL%FFENL (Z=2.758, P<0.01) . &i& PHI# 7
tPSA & X PCa % H 095 B sk b5/ #3403, A IL tPSA, fPSA/PSA F= p2PSA & 36935 i 14,
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Abstract: Objective To investigate the diagnostic value of prostate health index (PHI) in prostate cancer (PCa) patients with
serum tPSA gray area (4 ~ 10 ng / ml). Methods The clinical data of 94 elderly male patients with tPSA at 4 ~ 10 ng/ml
diagnosed by prostate biopsy from March 2018 to Octorber 2019 were selected. There were 21 cases of prostate cancer (PCa) and
73 cases of benign prostatic hyperplasia (BPH). The index levels of tPSA, fPSA and p2PSA were detected, and the ratio of fPSA/
tPSA and PHI were calculated. The receiver operating characteristic (ROC) curves of tPSA, fPSA/tPSA, p2PSA and PHI were
drawn. The area under the curve (AUC), 95% CI and cut-off value were obtained. The early diagnostic values of tPSA, fPSA/
tPSA, p2PSA and PHI in patients with PCa were analyzed. Results There were no significant differences in age, serum tPSA,
fPSA and p2PSA levels between PCA group and BPH group (U=899,450 and 261.5, all P > 0.05) and there were significant
differences in fPSA/tPSA (#=2.103, P=0.041) and PHI (#=3.560, P<0.001) between the two groups (P<0.05). The area under ROC
curve of tPSA, fPSA/tPSA, p2PSA and PHI were 0.586, 0.676, 0.613 and 0.832, respectively. Diagnostic efficacy of tPSA, fPSA/
tPSA, p2PSA(AUC values < 0.7) were lower than those of PHI.The accuracy of serum PHI (81.9%) was significantly higher than
that of tPSA, fPSA/tPSA and p2PSA (x° = 6.975, 4.145 and 6.211, all P< 0.05).tPSA and p2PSA had no significantly
improvementfor the diagnostic efficacy of PCa(P> 0.05),fPSA/tPSA and PHI significantly improved the diagnostic efficacy of
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PCa (P< 0.05), and PHI had the best diagnostic efficacy (P< 0.001). The AUC value of PHI 0.832 (95% CI: 0.733~0.931) which
was higher than that of fPSA/tPSA 0.676(95% CI: 0.539-0.812), and the difference was statistically significant (z=2.758, P <
0.01). Conclusion PHI can be used as a tumor screening index for the diagnosis of prostate cancer patients with serum tPSA
gray area. It has higher diagnostic accuracy and value than tPSA, fPSA/tPSA, p2PSA.

Keywords: prostate health index; prostate cancer; prostate specific antigen; diagnosis

A4 RJE ( prostate cancer, PCa ) J& bR /MNEHR
W LA 3 A T (A R 2 — Y, T
YIRS HUE (prostate specific antigen, PSA ) f&H:
REEN MR AR S P, PSA B LRI 1)
WHL, BE#E PSA TEIf PR PCa i #r v iy ) {2 18
MATTAR P& BB — PSA HATH: S5 A JE 1 ]
SFOEAE B LT B AT AR ER PR (total-PSA,
tPSA ) 4bTF 4~10 ng/ml Z[A)IX— KX B, 2H5R
PR FIARE 4 (benign prostatic hyperplasia, BPH )
EPIRATAERE NG (PSA WE K FMLNES, F
U PSA MW EAR S B NIRRT R 8, 4F
S WA B R b R A AR AR R R A8 R
SEPEBURATIA 2 & ([-2]proPSA, p2PSA ) Sl ES
PSA(fPSA kIR B a1 4 S PE BT AT 4 proPSA )
oA Rl A AR, AR AR AR e . 12T
M {5 3 A PSA P78 o S5 44T A ATF 5 B B
fzilt, Beckman A FIKHE p2PSA £ H 1 iy 41 R i
FREF8%% (prostate health index, PHI) X—HE&H T
PCa Y27 ¥ HLIE A Z 30 A 53 B ', PHI X}
T35 tPSA JKIX PCa (3 HAT R & (2 Wi (e,
fit & 2 tPSA 4 F 4~10 ng/ml ) PCa B E 112
WA S 3L AN IF ST 38 3t % 94 191 4k T IfL T tPSA JK
X (4~10 ng/ml) [ PCa = BPH & # ) PHI L) f&
tPSA, fPSA, p2PSA HI fPSA/tPSA HEATHIN, I FH
ZIRE TAEEE (ROC) M4 S5t 1404T
TRUHE [ N I RBIFSE H , PHIZE [T tPSA JKIX(4~10
ng/ml) [ PCa B34 025 0 N E
1 #R5FE
1.1 AR s % BEHC2018 43 H ~ 2019 4 10
H BT Al X bR g 8 iR AR IR Y i T
tPSA {4k F JK X (4~10 ng/ml) 4 PCa 5 BPH
I IR BB 94 B, 4FE % 63~86 %/, SF- AR N
71.30 £ 6.93 % . WASRME: FRUAK EATE 2 (-),
tPSA {H 4~10 ng/ml Z [0]; JEEHZ A B @k 4
DA TR AR 2E TG K S S . HERR AR . BRTE
B S o T D R AR A0 B0 L AR S A A i
SRR FAR BB 2 H W B KA A 7E 5 IR
FEREARIANR 5 A28 5 I R IRk e s HAth 2k i
GINRR B . ZIRPIRZIE, fF6 AAPRER) PCa
211, 40 63~79 %, FIEW K 70.61 £6.79
%, BPH 41 73 ], 4F it 65~86 %, 34N
71.75 £ 7.03, PR EMFER S IG T E L (P

>0.05) o AW S A BE A i A 22 0L 23 A%
i A A B E BB R E .

12 LELXA  PSA K fPSA k& il &
K H E i tellgen 23 7 77 iy, p2PSA Fa il 71 £ 1
M 22 [ DL 7 8 JFE R R/ Al . ARCHITECT ci8200 4
A Bh AL e 3 B [ 38 ERERR A Ao

1.3 Jrak A SR TR S R O A ) B 2 A
FREFEAT B 1812 DL S CHAAR AP AR AG A iR A
4 ml AMEFRIKIOL, 25050 A RIEREA, RN
FI T FERE ARCHITECT ¢i8200 4= [ 3h24E Ak s
1, #2 M PSA fb 2% & oz i G i A vk B - i
TPEefE, SERUMTEREA T tPSA BRI, U4E tPSA
AbTF 4~10 ng/ml BYIMLIEFEAS AL, A -80CIKFE
. T AR RE G 5 —k F i
RICHPEN E XS tPSA, fPSA LL p2PSA HEATHN .
PHI i+ /A= . PHI=p2PSA/fPSA x V/tPSA ,

1.4 it o4 K SPSS 16.0 Goit s #da
AT AT, XIAF G IR A R A TR BRI 2L
+ ARIEZE (X £ 5) Foom, PIALIAIBAETORER T ¢ K56,
FEE IEAMAEE R TETER L % 2R, 4T 7 K
AR IE A AR AR R R A 8 (Ui g ) dE AT
&, 47 Mann-Whitney U #5621 tPSA, fPSA/
tPSA, p2PSA LI K PHI 9321k # TAEFEIE (ROC)
M ZEXF 25 FR bR IS WA REREA T H A, T4k T
L (AUC) iz H Z K ga % AUC #47%F Lo #r
g KR o =0.05.

2 R

2.1 ¥ 0 % & tPSA, fPSA, fPSA/tPSA, p2PSA VA
% PHI o & #5AR o4 L3 1. tPSA JKIX I 34
/i PCa 4 21 4], BPH 41 73 {5, W4 HE& 1 fPSA/
tPSA HH 2R A FE L (U=261.5,1275.5, ¥
P <0.05) . TPIL A B LT tPSA, fPSA, p2PSA
K22 RISt 3 L (U=899, 450, 930.5, 1 P
>0.05) .

22 tPSA, fPSA/tPSA, p2PSA vA%Z PHI ### PCa
w5 b d L 1. 4 il tPSA, fPSA/tPSA,
p2PSA LI PHI 1) ROC HiZ X 2 Wik et Hr
34 AUC T334 0.586 ( 95% CI: 0.447 ~ 0.726 ) ,
0.676 (95% CI: 0.539 ~ 0.812) , 0.613 (95%
CL:0.474 ~ 0.752), 0.832(95% CI: 0.733 ~ 0.931 ),
H: v tPSA, fPSA/PSA Fil p2PSA ) AUC {H
<0.7, % W] Il %5 tPSA, fPSAAPSA LA & p2PSA X}
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tPSA JKIX PCa (8 2 Wi AL REBAK, 1M MMLIE PHI

Ky AUC {E K 0.832, 2Wmihesem, Wk 2.

x1 WA B E tPSA,fPSA, fPSA/PSA, p2PSA WK PHI 84RXFEE [M( U348 )]
U PCa 4l (n=21) BPH 41 (n=73) U1l Pl
tPSA (ng/ml) 6.56(4.13~8.38) 6.51(430~9.78) 899 0.229
fPSA (ng/ml) 1.04(0.55~2.02) 1.13(0.53~2.34) 450 0.218
fPSA/tPSA 0.147(0.117~0.341) (.184(0.121~0.578) 261.5 0.023
p2PSA (ng/ml) 16.38(6.83~56.21) 14.45(4.67~55.72) 939.5 0.116
PHI 46.73(17.65~70.15) 26.41(11.67~67.23) 1275.5 <0.001
E) ML EE tPSA,fPSA/tPSA, p2PSA KK PHI B ROC BZ 5%
95% CI
HiH T FRifiR ik
TR LR
tPSA (ng/ml) 0.586 0.071 0.229 0.447 0.726
fPSA/tPSA 0.676 0.070 0.014 0.539 0.812
p2PSA (ng/ml) 0.613 0.071 0.116 0.474 0.752
PHI 0.832 0.051 0.000 0.733 0.931
RG22 Wi b5 ROC <k, BURSELT AL b A
0 e s e FIOT Y SN EME, tPSA, fPSA/PSA, p2PSA LA
P s g Je PHI (985 HEARIE (53 1% 6.856ng/ml, 0.160,15.52
*r e i — % ng/ml F1 41.91 38 AL GFRE0T i 1 U |
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" o BEWT = % X PSA KX PCa i 1915 WM ) 1 A1
i J_r' o ML PHI AIMERIE (81.9% ) W& T (PSA,
o2fil fPSA/tPSA il p2PSA, ZRA G243 L ('=6.975,
P 4.145, 6211, ¥ P <0.05) , Wk 3, &REW, 5
N L IiL3# tPSA, fPSA/PSA Fil p2PSA =H5FRHILL, 1T
B WHEHESE tPSA,t;:}ii;SA, p2PSA U PHI B PHI Eji@ﬁlsﬁ#ﬁaﬂf%ﬁ%, AT PSA JRIX PCa i
Fi# TIEE (ROC) Hi% A R B4 -
=3 4 EE (PSA,PSA/PSA, p2PSA UK PHI WiSHT REE., HRERERELRR (% () ]
el e R R PRI T 2 ileRiiilES il
tPSA (ng/ml) 6.856 524 (11121) 63.5 (50/73) 324 (11/34) 83.3 (50/60 ) 64.9 (61/94)
fPSA/NPSA 0.160 57.1 (12121) 72.6 (53/73) 375 (12/32) 85.5 (53/62) 69.1 (65/94) °
p2PSA (ng/ml) 15.52 61.9 (13121) 67.1 (49/73) 35.1 (13/37) 86.0 (49/57) 66.0 (62/94) *
PHI 4191 76.2 (16/21) 83.6 (61/73) 57.1 (16/28) 92.4 (61/66 ) 81.9 (77/94)

T A SFREOERE USRI 2 K. * 55 PHI BOVERRIEAILL, P <0.05.

2.3 tPSA, fPSA/tPSA,p2PSA vA % PHI # 4 PCa #9
B A 42 X tPSA, fPSA/PSA, p2PSA L)
PHI P-4y PCa A2 W7 ROC Hh £k b5 208, 25533
M. 7E H % tPSA 4t T 4~10 ng/ml I, Il 7 tPSA
K p2PSA FEFRXFHE B PCa (12 KR I I 8 Bh 2%

(¥ P>0.05) ; fPSA/tPSA #i1 PHI 35 by v] 0 i 4%
&5 PCa (23 )1 (P<0.05) , Forh PHI A2k
i (P<0.001) , U3 2. PHI Y AUC {H 0.832

(95% CI: 0.733~0.931) # F fPSA/PSA i AUC
{ 0.676 (95% CI: 0.539~0.812) , 2R A G i¥ 5=
X (7=2.758, P<0.01) .

3 itig

PSA & —F il H 4 BRSO 3 (KLK3)
IR mISA 22k 33 Kda, [ 237 PMEIEFRYL
A BB 1 T IERAENLT, PSA {UAEHTH R
RO a0 =SV NN = W S 171 )
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s K. NA S5 U A5 [ 7T A FE & B tPSA Ak
T 10~20ng/mL Yl K #, PHI H] TIF 4 PCa 1Y
2 W ROC M1k F W FH 1L tPSA 755 0.23, 7 B4 2
I A PHI %f PCa f& & 5 9E PCa & & i 1712 Wi ff
5%, &I PHI 2 W PCa M {H L T tPSA 5 fPSA/
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