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L U AEAYY FHES AFEY AEAQ1 SV Sl AEEEACl =
20189 AL F0IM Al fiAlz w2 thile ol &3, 882 20079
109 ¥3 63.590A 20179 190.3H22 oF 200% S7Fot¥ct. AgAdgoz Qlsh
AFFEE S7HA0 Slel, 20099 71 107t % 5.0 201949 8.08 2 10|zt
°F 60% F7totitt. AREAYAARECNA HAIAY A= 20159 61,9737004
20194 96,8142, ol59 8G=0] FHE EF 20159 1,300 ¥4 20199
2,6009 ¥o= F7korArt.

AgAde] izt Wil F7kehdA APMd ABFAR] APASCIFH(Prostate
Specific Antigen, PSA) AANE HH= S 374 S715H9TE PSA= ARA9] AMlA|
oA s GRS BAEARE, HEA o]y A= A WHEA =Tt
olof ALY At E= AE 9 TAQ HAR=E AREst, APAUY A=87 9
F& T AT B FESHA o8 o+ AUtk AFEIAFTARNA 2019¢ PSA
HALE B SHk= 20109 Ml 132% S71okglch

AP Aesh=t] QoA PSA AAY] WiEs wou So|=rt Hol EHast
S FEste] oo mE FaRgolu o Ade] £871 drk= A[Ao] Qlojgitt. o]
23t olf=E =y Y Zto|EERRlo e URRl EAgolAl IEAI APAY A
HAE Yok AS dAalskA & it} o= & 3](American Cancer Society)©ll
A= PSA 2.5ng/ml ol3Rl A9gt vid AEAAE AIFT AS dshy, SHEE=
PSA AAMNIA 2.5~4.0ng/mlRl FFoll= AF, 7158, vol, BIRAA AR EAL
(Digital Rectal Exam, DRE) 23 59 718 YHRAAEE X2 Frloto] A
HA 2APANE Pk diety itk mw FE o WIEE(National
Comprehensive Cancer Network, NCCN)OA&= PSA 3ng/mlE& ZI5FAY DRE
AL Aol A o SpARE A 7H ASole AP 2A-AE 1Pt %
AR So7H "ot J= NHS 7lej=2iRloflAE, PSA AAF 237E S71EzE: 7]
g2 sl A4steta darlth

olo] PutHoz ol ofF WP ATt HAUAE ARREHI Q= V&S Ut &=
o= apEglelo] £ AR H| H|X= EWE Bluske A7t o]FolFen, $At
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40 g AR Y A5 8o U3 AT o E HE ok Rl 9y
e 529 vl A-HEuropean Randomized Study of Prostate Cancer,
ERSPO)OA= PSA ARXAE 3ng/mlZ st AFAHL 2714719 a3g 4 T
A, o=F9 difE F2Y Hw YA A+=(Prostate, Lung, Colon and
Ovarian Trial, PLCO)9A& PSA ZAHAE 4ng/mlE dto] A4S I3t
PSA A= BIRGACIH HARTHol Hesto] YAl AAAY Jto] agt
TAEOA ARA R st AEAARAMY 7I5S FAIE o gloh wEbA ddA
£ ¥F H85k= Aol ozt A 59 SAEALS AEste] Bk AFSHA 2AZHAR
ol g A7stal off AgPAolA sk AE FARE, LT 2 BIARE &
glo] et oA APMet Zdo] At SAkEo]| ek PSA ATA|o
gt 7hel= 3}0101 oH)shy APMAY A 95t PSA AANS] HBmo] tist oiqt:

D o7 =X

PSA WGHlo] W AYHS AHFLES vls] Atk AAH FALES A
TR S gl S QAEOIA e PsA Al Tet AR TN B
s S Q4 @golAo] PsA WA A4 AUES Holsla Ak ARES kol

9 MG ANFFTA U

AR, AAA 2AEE B9 HY NN AHAL Xdo] Rt SRE tiFL
E APAA Aol gk PSA ALY AEE mofsks Aol fEE ARCE PSA
AHAE 4ng/ml VRO =R Sto] APAY XS AAl= Aol gt Tilo] F7tstal 9l
o} o]of tigt At7F wERt Aol wEbA] 2] AtolAf= PSA ATA| 4ng/ml
ogtof] ofgt A= ALFAE ARt £ A =d 271 glolEH o]~
(KoreaMed, KMbase) ¥ =2 37§ dlo]g#o]A(Ovid-Medline, Ovid-Embase,
Cochrane library)g °©]&st9oH EdAYL 299 A+t =8Fo= HES H
QAYAE Bot HAITETE Al HE AUEA=EY HEY A¥ERe
QUADAS-2(Quality Assessment of Diagnostic Accuracy-2)5 AREsILt A4 &
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ot FHEAMEEA)E ¥ctutt. 2aA|E= PSA AdA] E Ay AxE=E §
Ak, Bolk, L], SA9LH|, oS, SFY95E, AAE:, Ade =y
4 ol WA (area under curve, AUC)°] Z§t=]3ich

A, PSA AAHY] APAY AL digt s ZAE Adst] fIste] sHRE.
B340 Hkofetato] Hjdsto] HEA ZAHA Al 9h2 el WA A %A
ISES 755100 20119 1 100A 20199 12 314714 H 2]

A A, AAE, S, o AGHEE -0 BRI E4

AR}, AYAL SAAE AGAY B, APAY B F Gleason score 7 OW
o Z4Zbo]| fiste] dRbA B4 B4k PSA AA] §-84d 9 ddA] wEe 9
5] Receiver Operating Characteristic (ROC) curve® #A4o}¥1, WL =
(95%, 90%, 85%, 80%)E, AP PSA AIHAE At&solct. E HAPAY A5AA
£ gQst] flste] @i 2 o 2AAE I 42 HASISITh 22H|(Odds
Ratio, OR)E 95% AlZ|77HConfidence Interval, CD¥ -F&E(p-value)S T
Aot o, THTEFoTE HASHA| k2 Q@ ZH|(unadjusted OR)Q} T HTFS HASH @
ZH](adjusted OR)E A AAIsH3T

0 &7

ruﬁ

1. A4 2dud

2E A" & 1199 AHHYFH a7 oW, FFH AT 2w AE diem
B BACA tPSA HHA| 4ng/ml mTol A AHAY Aol Abysheo] et Sut
o 2AS AR deheae SYstel 24l

78 W BEAgL u AgA71%0] tha Alol7t ok, PSA WY, AF 71E A
ALARY 27, AT o, o2 BE olR, g I WAY 59 /1%
o] ole] g3t E@ 7+ FRoA PSA Xé%il 4ng/ml HFH T 7 ol4do] gt A
A A= 2 AN E 4ng/ml viRte] gt 1Y

HEREA Axtof| m=, PSA AhA] 2~3.99ng/ml #7H] B WHEE 0.92(95%

CI, 0.86-0.95)°]H, &3 Eolxx 0.16(95% CI, 0.09-0.28)°]itt. ESH o]dA
(Bivariate Correlation=-0.979, HSROC beta=0.17, p=0.250) % Z="H|EH



RS HEIS olst MPM SOIZE ZMe| HT2 o7

(Deeks' Funnel Plot Asymmetry Test, p=0.17)2 &% SAFOoZ Fou|siA] gk

ot PSA A & AlES} stof 2~2.99ng/mlT 3~3.99ng/mlZ W] ZF 3t

o siFsts & WHES S Sol=E Hud W, AolE ERIT 4 §Ith T,

A EAS Bl 74 £39 23E AEFS e HFEES dAFolA PSA A9X7t F
z

# AARIES] Aot GSIE ol A0l A48T BR6l 4 78 68 ooz
a4gom AEX T Ing/mlz WS Fob Aol wob] nEoR Wusiet

0. 334 IZE A7 (I PSA AAY AFRFTL £4)

201195 E] 2019me] o7l AEEgdelM siraeddos AP 2AHANE
2 el WA 22,3097 F AW 9 Aol wet HE 24 dAE
17,5398°13lt}. o] & H|UTA= 9,80870|1 o= AR Rl= 7,731%0]%d
on, & T F Gleason scoreZl 7 ooz YAHo=R [ou|st AHLAY
(clinically significant prostate cancer)Q& ZTHF 2kx}= 5 6957 0]qitt.

AR Bt AR 66.3319.214] oo, B PSA= 39.00+244.22ng/ml
2 AAT At f7o] wet Aekdt 79.24+363.77g/ml, HIXITE 7.28+8.54g/ml
ojltt. APAY AekZ sl PSAAAL @] F7HH 02 et HAF F 7H Eol AlY
H AAe AEA 250 AR AAAVEAE F 79.63%(13,96678)1A A=A, o
202 LA 48.50%8,5067), MRI A 7.08%(1,242%8)<= ol9ict. A4t
o7 AdtE A9 T stage= 1B stage’} 21.23%(1,641%8)2.2 7P wWokow 1A
stage 19.64%(1,518%), I stagex 18.89%(1,460 )& olqitt. dAAoz [ou|st
AAAYG A S| A e FARE F3hE Eith

PSA AR APAY A/ASE 74 23 HAY s o Solks W
Z0= IRIFQIty; PSA HHA] 3ng/miolA FIFE 98.1% E°l% 8.39%, 4ng/mlol
A TR 92.2% S°l= 22.6%. PSA AAS] WA= 90%c] sigshe PSA HHAlE
50A] wlgtollA 3.87ng/ml, 50t 3.86ng/ml, 60t 3.98ng/ml, 70t 4.63ng/ml, 80
Al o] 5.73ng/mlC & 70417} Hol7baA AA| S7iske Pd= Eih o, A4
o7 fojujst APAY(clinically significant prostate cancer) AT+ 93+ PSA A
AHe] RIzkE 90%Cl ddske PSA EHA|= 4.885ng/mlo| 3t

A8 PSA FAR HYEAS AHESE A Zdh AA| dfAelA PSAY
AUC(area uner curve)e 73.91%°I1oH, AFo] wbde 504 RHn=7006)

i
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66.36%, 50t(n=3,229) 69.37%, 60H(n=6,665) 70.18%, 70tH(n=5,946) 74.50%, 80
Al oVdHn=993) 78.07% & AFo| T/ITFE =oH= ALE EAHL. W
85%E 7I+o® AWESEE o AT A Ao wet Ttk AR EAESloH
(504 |9t 4.140, 50t 4.207, 60t 4.512, 709 5.230, 804 °]4F 6.990), E3] A
APSSIE O] 7§ 5041 mIRE 29.75, 80A] ol 75.230& F7t ¥l o FHHA Y
EPFTHG0A] mIRE 29.75, 50t 45.28, 60t 54.58 70tH 64.98, 804l o4 75.23).%
A A A7 gleason score 7 o9 dHoz Fofulst Hgietoz
WSk e 242 St AiE fARE FFoE et
RIS Mgt AN A, Aol =1, LAES Fo
) HAY € 7E o 71EE0] U= A
A 277 A2eE AGAY "o kel e EH
nomograms= w45ttt AUCCZ
A% S Bt o, APAY S PSA HARE ©=0= k= AHG
A9, APAA7(prostate volume), %fPSA(percentage of free PSA out of total
PSAE F7HIE W AUCE 7.37%p S7F6tal 37F AAEA MRI, TRUS, DRE &
< FYo1UE 1 AUCE 17.65%p S7Hhs &Rlskqir

o)y

N

B ATE B, PSA AAHs UAESL Bot AYMS gk Slold 483t A
WAARlo] Sleglh. T o] A AN Eolmg kolr] gL @, free
4 21719 7k AREAHMRL, TRUSS 23HE 31 TefaoRicks Avte

AT 4 9Iolh. TE WYY 271449 At AR AT hpsA o))
AgLort A Agto] WA BASOA SAsHe it T AT obA 4
L BB Tesle] AFSH A e Agge

24 AP Yo} AAOR AT HH8E Fof, JuAUL GLHOT A8

4
ot1l 7UA%E SX6k=d 7|9

& 2 9t HEo] ) AYHeH BA Aol=etel )
2o zAmE Jeld 5 Uk BT B A7) 29 Sgsie AYHel W 34,

At Az 717 a3, Ao 0E 998F5 5 35 A7 F7i=ofoF & Aol

Q0| TN, HUMSO[SIY}, HTA
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Executive Summary

Clinical outcome analysis about prostate-specific antigen test for

prostate—cancer diagnosis

Su-Yeon Yu', Woong Kyu Han? Yan Jin!, Yoonmi Nho!, Na Rae

w

Lee!, Ji Eun Yun!, Siyeon Ju', Kwang Suk Lee’, Sang Hyub Lee’,
Hakmin Lee®, Jae Hung Jung®, Eu Chang Hwang’

National Evidence-based Healthcare Collaborating Agency, Seoul,
Republic of Korea

Department of Urology, Yonsei University College of Medicine,
Seoul, Republic of Korea

Department of Urology, Gangnam Sevrance Hospital, Yonsei
University College of Medicine, Seoul, Republic of Korea

Department of Urology, Kyung Hee University Medical Center,
Seoul, Republic of Korea

Department of Urology, Seoul National University Bundang Hospital,
Seoul, Republic of Korea

Department of Urology, Yonsei University Wonju College of
Medicine, Wonju, Republic of Korea

Department of Urology, Chonnam National University Medical
School, Gwangju, Republic of Korea

J Background

The prevalence of prostate cancer and the associated mortality have been
steadily increasing in South Korea. According to the Cancer Registration
Statistics Program, prostate cancer was the third most common cancer
among males in 2018, and its prevalence had increased by 200%, from 63.5

cases per 100,000 persons in 2007 to 190.3 cases per 100,000 persons in
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2017. The mortality from prostate cancer also had increased by 60%, from 5
cases per 100,000 persons in 2009 to 8 cases per 100,000 persons in 2019.
Health insurance claims data show that the number of patients with prostate
cancer had increased from 61,973 in 2015 to 96,814 in 2019, and the total
medical care expenses had increased from 130 billion won in 2015 to 260
billion won in 2019.

As the focus on prostate cancer increases, the number of patients
undergoing the prostate-specific antigen (PSA) test, a screening test for
prostate cancer, has also increased. PSAs are proteases produced from the
epithelial cells and are expressed almost exclusively in the prostate. They
are used for the detection, screening, or monitoring of prostate cancer and
are useful for assessing the treatment outcomes and detecting postoperative
recurrence. Health insurance claims data show a 132% increase in the
number of patients who underwent the PSA test from 2010 to 20109.

Since the PSA test has high sensitivity and low specificity for prostate
cancer, using PSA test universally can lead to an unnecessary biopsy,
resulting in overdiagnosis. Hence, United States and Europe guidelines do
not recommend to conduct an early prostate cancer screening program for
the general population at the national level. The American Cancer Society
recommends screening tests annually to men based on PSA with a test value
of 2.5 ng/ml or more. For repeated PSA tests value between 2.5 to 4.0
ng/ml, individual risks such as race, family history, age, and abnormal DRE
results should be evaluated comprehensively for prostate biopsy. The
National Comprehensive Cancer Network (NCCN) recommend to consider
conducting prostate biopsy, if the PSA exceeds 3 ng/ml or the finding of
Digital Rectal Exam (DRE) test is suspicious. The UK NHS Guidelines
recommend that even if the PSA test results have increased, the decision
should be made in consideration of life expectancy.

Therefore, previous studies have compared the effect of the cut-off used
for the detection of prostate cancer, on major outcome variables. Several

studies have also examined the possibility of following different cut-off
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values based on the patient characteristics. The European Randomized Study
of Prostate Cancer (ERSPC) monitored the effectiveness of early prostate
cancer screening with PSA cut-off 3 ng/ml, and the Prostate, Lung,
Colorectal and Ovarian (PLCO) study following a PSA cut-off value of 4
ng/ml,

However, the benefits of PSA as a screening test for patients with
suspected symptoms of prostate cancer cannot be overlooked, as the test is
non-invasive and easy to perform. Thus Instead of universally following a
specific cut-off value for all patients, it is necessary to judiciously decide
the need for a histological examination based on the patient characteristics
such as age and to reduce the rate of overdiagnosis and biopsy-related
complications. There is a lack of guidelines about the appropriate PSA
cut-offs for patients with suspected prostate cancer in South Korea, and no
large-scale study has assessed the accuracy of the PSA test for prostate

cancer.

O Objective

A systematic literature review was conducted to examine the diagnostic
accuracy of the PSA test for patients of suspected prostate cancer. In
addition, to confirm the usefulness of PSA test for prostate cancer diagnosis
through an age-specific performance analysis of PSA test conducted at
domestic clinical sites and to present a strategy to increase diagnostic

accuracy.

J Methods

A systematic literature review was conducted to examine the diagnostic

accuracy of the PSA test for patients of suspected prostate cancer in the
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hospital settings. European researchers showed a growing interest in carrying
out prostate cancer diagnosis with PSA cut-off less than 4 ng/ml, however
there is still lack of researches on this. Therefore, a systematic literature
review was performed to examine the diagnostic accuracy of the PSA cut-off
less than 4 ng/mL. Studies were searched in two domestic databases
(KoreaMed, KMbase) and three international databases (Ovid-Medline,
Ovid-Embase, Cochrane library). Two researchers independently reviewed the
studies and mutually finalized the selection of studies. For a risk of bias
assessment, the Quality Assessment of Diagnostic Accuracy-2 (QUADAS-2)
was used. The characteristics and results of the selected studies were
qualitatively analyzed and described. A quantitative analysis (meta-analysis)
on the sensitivity and specificity was also conducted. The primary endpoints
were the metrics of diagnostic accuracy for different PSA cut-off values,
including sensitivity, specificity, positive likelihood ratio, negative likelihood
ratio, positive predictive value, negative predictive value, diagnostic
accuracy, diagnostic odds ratio, and area under the ROC curve (AUC).

In the next step, a retrospective cohort consisting of Korean men who
underwent a histological examination of the prostate tissue at the
department of urology due to lower urinary tract symptoms was created, to
collect domestic data regarding the diagnostic accuracy of the PSA test for
prostate cancer. The following data from January 1, 2011, to December 31,
2019, were collected: patient information, test information, biopsy
complications, and cancer diagnosis. General characteristics were compared
between all patients, patients with prostate cancer, patients without prostate
cancer, and prostate cancer patients with a Gleason score = 7.

To determine the usefulness of the PSA test and the appropriate cut-off
value, receiver operating characteristic (ROC) curves were analyzed, and the
PSA cut-off values were calculated for different sensitivity levels (95%, 90%,
85%, 80%) and age groups. Additionally, univariate and multivariable logistic
regression analyses were performed to identify the predictors of prostate

cancer. Odds Ratios (ORs) were presented with their 95% confidence
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intervals (CI) and the significance of probabilities (p-value). Unadjusted ORs,
which are not adjusted for covariates, and adjusted OR adjusted for

covariates, were also analyzed.

UJ Results

I. Systematic literature review

A qualitative analysis and meta-analysis were conducted, including data
from the 11 selected studies (9 prospective and 2 retrospective studies) to
review the existing findings on the diagnostic accuracy of the PSA cut-off of
< 4 ng/mL for prostate cancer in hospital settings.

There were various inclusion and exclusion criteria of subject profiles
between selected studies. They varied in their criteria for the PSA range and
the patients” baseline characteristics like age, suspicious symptoms on
digital rectal examination (DRE), wurinary tract symptoms, history of
medication, and past medical history. The studies reported about the
diagnostic accuracy of the PSA test with cut-off values of { 4 ng/mL or = 4
ng/mL. Our study extracted the metrics for the diagnostic accuracy of the
PSA test for prostate cancer with a cut-off of < 4 ng/mL from the included
studies and analyzed the data.

In the meta-analysis, the pooled sensitivity of the PSA cut-off range of
2-3.99 ng/mL was 0.92 (95% CI, 0.86-0.95), and the pooled specificity was
016 (95% CI, 0.09-0.28). No significant heterogeneity = (Bivariate
Correlation=-0.979, HSROC beta=0.17, p=0.250) and publication bias (Deeks'
Funnel Plot Asymmetry Test, p=0.17) were found. There was almost no
difference in the pooled sensitivity and specificity between the PSA cut-off
interval of 2-2.99 ng/mL and that of 3-3.99 ng/mL (Table 3-17). The
qualitative analysis showed that the sensitivity and specificity for prostate
cancer increased and decreased, respectively, and the diagnostic accuracy
increased as the PSA cut-off value increased, in most studies. The lack of

difference in the diagnostic accuracy between the different PSA intervals
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(2-2.99 ng/mL and 3-3.99 ng/ml) might be because only 6 and 9 studies
used the respective intervals, and the intervals were narrow (1 ng/mlL);
hence, the outcomes were lacking in power.

II. Retrospective cohort studies

(Analysis of the accuracy of domestic PSA tests)

Of 22,309 male patients who underwent a histological examination of the
prostate due to lower urinary tract symptoms at six general tertiary hospitals
between 2011 and 2019, 17,539 satisfying the inclusion and exclusion
criteria were included. Of them, 9,808 did not have cancer, and 7,731
patients were diagnosed with cancer. Among those diagnosed with cancer,
5,695 patients had clinically significant prostate cancer (Gleason scores =7).

The mean age of all patients was 66.33+£9.21 years, and the mean PSA
level was 39.00+244.22 ng/mL. The mean PSA of the prostate cancer group
was 79.24+363.77 ng/mL and that of the non-prostate cancer group was
7.28+8.54 ng/ml.

The most common test other than the PSA test for prostate cancer was a
prostate ultrasound, which was performed in 79.63% of the patients
(n=13,966), followed by the digital rectal examination (48.50%, n=8,506), and
magnetic resonance imaging (MRI) (7.08%, n=1,242). Stage IIB was the most
common T stage among the patients diagnosed with prostate cancer (21.23%,
n=1,641), followed by IIA (19.64%, n=1,518), and III (18.89%, n=1,460). A
similar trend was observed in patients diagnosed with clinically significant
prostate cancer.

In the analysis of the diagnostic accuracy of the PSA test, the test had
high sensitivity and low specificity. At a cut-off of 3 ng/mL, the PSA test
had a sensitivity of 98.1% and specificity of 8.39%. At a cut-off of 4 ng/ml,
its sensitivity and specificity were 92.2% and 22.6%, respectively. The cut-off
value at which the PSA test had 90% sensitivity was 3.87 ng/mL for patients
aged <50 years, 3.86 ng/mL for those in their 50s, 3.98 ng/mL for those in
their 60s, 4.63 ng/mL for those in their 70s, and 5.73 ng/mL for those aged

> 80 years. The PSA cut-off value significantly increased after the age of
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70. The cut-off value at which the PSA test had 90% sensitivity in the
patients with clinically significant prostate cancer was 4.885 ng/mL.

On analyzing the diagnostic accuracy of the PSA test by age, the AUC of
the PSA test was 73.91% for all patients, 66.36% for those aged <50 years
(n=706), 69.37% for those in their 50s (n=3,229), 70.18% for those in their
60s (n=6,665), 74.50% for those in their 70s (n=5,946), and 78.07% for those
aged >80 years. The diagnostic sensitivity increased as the age increased.
The cut-off value at which the diagnostic sensitivity was 85% also increased
with age (4.140 for patients aged <50 years, 4.207 for those in their 50s,
4.512 for those in their 60s, 5.230 for those in their 70s, and 6.990 for
those aged =80 vyears). The Diagnostic accuracy showed a significant
increase from 29.75 for patients aged <50 years to 75.23 for those aged >80
years (29.75 for patients aged {50 years, 45.28 for those in their 50s, 54.58
for those in their 60s, 64.98 for those in their 70s, and 75.23 for those aged
>80 years). A similar trend in sensitivity was observed in patients with
clinically significant prostate cancer with Gleason scores >7.

In the regression analyses to identify the predictors of detection of
prostate cancer, the likelihood of detection increased when the patient was
older, had recently undergone a biopsy, had comorbidities or a family
history of prostate or other cancers, had higher PSA levels, or a smaller
prostate. A nomogram was analysed based on the predictors from the
regression model. Prediction accuracy was assessed by the AUC analysis. The
AUC increased by 7.37%p on adding age, prostate volume, and %fPSA
(percentage of free PSA out of total PSA) compared to that when only the
PSA test was used. Performing additional tests, including MRI, transrectal
ultrasounds (TRUS), and DRE, increased the AUC by 17.65%p.

J Conclusions

This study demonstrated that the PSA is a useful screening test for

prostate cancer due to its high sensitivity like previous studies. To increase
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the specificity of the PSA test, it is necessary to consider the patient's age,
free fPSA, prostate volume, and other screening test results (MRI and TRUYS).
While several studies have examined the effect of prostate cancer screening
for early detection, there has not been any large-scale, domestic study on
patients with suspected prostate cancer. The results of this study show that
carefully deciding whether to conduct biopsy by considering patient
characteristics, can reduce side effects from excessive diagnosis or biopsy of
prostate cancer, thereby contributing to efficient use of medical resources
and improving national health. These data can also be a basis for the
development of domestic prostate cancer screening guidelines. To expand on
these findings, additional research on prostate cancer monitoring, diagnosis,

and treatment effects is necessary.
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Hlgavtdol] o9ttt (Shin et al, 2014). ol olf& ul=, Auch 47 ¥
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Al 3(prostate cancer antigen 3, PCA3) 4 5°] Stk % free PSA7} 10% ulgto]
Au PHIZF 35 23}, = 4K 49 PCA3 A7t 358 X6l 4folle AHA
ZAAAPIA SE2E UE 7Fs/dol la2 st Qloh o] e FAR] Ao A
52 13sto] AAA ZLSHtransrectal ultrasound, TRUS)E ©]&3st AFHA A4
< APsAY 6~1270Lvttt PSA HARRE DREE o]8oto] &S A3ttt 34
oA PSA FAF Bt AEH 0w AU YRR F5HA S7IRE S DRE
23 HAGAR] a0 UtE Aol AP RAFAE AEska

N

|

o)

gt 0= OfjAH|A EfAT EA(United States Preventive Services Task Force,
USPSTF)

H 2-2. 0]2 OgAHIA BjAT ZAQ| Mot Kt Tt

e #uet Husg’
PSA ZAS HIZOZ o F7|MQI HEMY HEAA AS 2R 282
HEHOZ O|ROIM0F . MEAME ZFol| Hof, FE52 {EzA
CHeH BRI O fiete 159 dolet Moot Z2F9l Moot 1S
Ol TIRIE SEY + Us 7IBIE HMOFE. MEZAME F FO 50M
TEEY2Z st ANYES 2 + Us 22 FNH 01Ys HSE. o
55-604] 'Ll '3 jg;l ';a“lc:igo HEAML| F7HH0 %.*AM_’SEPL_*%* iﬂ’&*fg.l s c

S HQZ ol fYY Zu, MU MAX|Z, Xz A0l 243
oF WIRH)L 22 HAH QS FEY + US. HETAT SR 7K
OIA ME2X| ZFok=t 2A0A 2iRfet AYol= 7154, 25, SHad
X|= SO01X Zmet MEHA 0]t A0 CHEt &AL JX|, 7|Et Y
o2 20 SO e i 0]99f w&S folorRt 8. Ayols MEY
Aol thet MBS 20l= Hds MEHAS TidtciA= o .

0= HYMHA HAS ZAE 70M| Ok HE0MS PSA 7gh el

70)\1 OAI- LA D
| 02 =4 MEZANE TG O,

PSA, prostate specific antigen

TANSF ¢ AEHQ W) gxie] ASE vigog gkt AAQIlA V1Ee ABsAY ARbske
Her oz Ansh FYH ofge] Hrke S o] 9.

AVEF D: 7142 AW gL FFH olFo] AL olerrk gl Arke 37 E- %

Aol U=

o
o

flo
ok

A https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/prostate-cancer-scree
ning#bootstrap-panel--4 (19 % )

USPSTFOlAl= 2012W0f] PSA AARS vIgoZ 3 AgXYd AEaAR] dagk
H3IFAL 201890 RS At £ HIME w2 AY, 7HEE



FEME TES Qi3 HRM SOIMY ZAS HIRy o

USPSTFOIA = QAMOS QI5t 7lojtgll: AAJStaL QIQich o] 7lo|Egkele ol
e} gt

H 2-3. YOS ?fet O OffdMH|A BjAT EAO] MBMEY TT HAIO

ZICt 55~69M 24 704 Ol 24
2770} TYMR MHZA gt Z2™2 Tz MMRL MHZAIS £36HK| US(HISE
[ S LY =
. O|20{X{0F SHAHVES: C) D)
TRIMY METAE AFol7| Mol atelet
S O1-nt S Aot ME0 QU0
A SOl TiXIet MSE SR &+ U VI
SIE JHMOEE g MEdAE 27te] HdE
Ol XZMotoz Olst AMUEQ| Ziadb= _
o EdEes B }"fu' e L oI30] OJHELE 2.
AEH Al Mo EMN olM2 MSgh SHKEE B2 E
—_—"
MNEOAN F71H01 ZARF MZIM REIZA
J_'_EdAI‘sI' OEOH-I T _—| [} I' I' = —l——||:|_|'
7tS8E MSote YN, LATHL HAR|
=, QHZN WEMY 2 RE BANES
HETA M 2Ris Fee AY,
HEZAPE 7212 M=o MEYM GRS AT UGAM Rt AYo= 718, 215, SHE
s MEAAR X2 S01M Aol 0]t 20 CHEH SEKfe 7HX|, J|Bt HdEE e S
Of 7|=ot O !fede| Wy Jlefalof &t
o =2 AY, ofI27tA 0|=Ql, MEMAUO| thet 71532 MEMAUOI| thet 71 E2% fI@e
T N
|
TIRHMQL MHZAL FAUOA| PSA HHHEO] ks ZFol= HAIZ AIZfGHOF & 455t PSA
DAL= MPMYUOZ 7|01 5 QKT TE ME(O: Y4 MM H|tS, MEMY)
MEZA}L of 26 71eRtE = Ug. MEMYO0| g= FE HHES2 AYdduE 2 £+ U=
PSA ZAIR] YY ZIE B2 JdS MM XHS I8t TRUSE 0|8 MEM MzES
ARYE & QS
MEZAOA LA, AN HENYS 7H QoA 71 20| ABEE 37IXIY X=
= o MEH2 HMBMO| 42X HHEXIMBMEXS), LA RIZ(0f:  external-beam
radiation therapy, proton beam therapy, or brachytherapy), S5X ZIAIQ.

PSA, prostate specific antigen: TRUS, Transrectal ultrasound
XA https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/prostate-cancer-scree

ning#bootstrap-panel--4 ({9 U &)
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23. 8=

7t DEPHAMATLA (National Institute for health and Care Excellence,
NICE)

=9l NICEIAM = AHAYS B7iet e ffsto] 27188 J4AAHmagnetic
resonance imaging, MRD)?} AHAY ZAAAE AP 2L Hskal Qo MRIC
AAAS 2AHAE AlFgst] Aol sk AAtEs PSA FAL DRE & .

PSA AAF A3, APAM F477] IS ZA% DRE 23, Yol I &2
Z, sErEE ol AR At 3449l olF of 52 MRI B AHAY 24
A5tz Aol iEstojof dith. PSA AAF Ak 7|EoE AYA Hd=
SJofof artT AeT Tk

MRI9] XS At e AF, FIHLE =4 HAFAYo] dH=e A=Y
A WA AAEN mpMRI AQS dish AAR] Aike 53 ARl HAE R
FARTHIE 2-4). o] FHAY 237t 30149 HAE F4E EIS Ffole o5
2tule] MRIE o83t AeA B3-S Ajkstoiof gttt

¢

fr

ol

H 2-4. 58 M| 2|HE H& HH|

2|7 E M+
1 UMMz QoI5 0| X EXSHK| %2 750 =2.
2 Yaxoz Qo) A0 EXY TI5d US.
3 UHROZ ROI5H U0| EMY Tt EXGHK] Y 71540] SYE.
4 YAROZ ROl5H 20| SX EXN 7HE5H0| U
5 UMHOZ QO[5 0| FAf EXHE THSA0| 8.
(&X]: BJU Int. 2018 Jan;121(1):77-83. doi: 10.1111/bju.13972. Epub 2017 Aug 16. ¥ 2 =)

GAFHALS] A3} 1~29] ALol= AT FAL AR S AL T sfof 4]
o sk TRUSE o18% HRHe ZA7A et 9J8st old (F 2-5)2 =9 ¥
o AR BAS ARk Tk of BAS AR A 4AL Agelo] AP T
Agol sl AARR AP AAL Tefslof ek
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TR SR HRZ
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o)
F&5 E= ORIE

A

=

AR

o

)

Z

=

E]lﬂa}

b= O UGN 248

o)

[

A: https://www.nice.org.uk/guidance/ng131/chapter/Recommendations#assessment-and-diag

X

=
=

MRI, magnetic resonance imaging: TRUS, transrectal ultrasound

nosis (Y
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ZAUAE o] 83t ¥ AN L Te HIAA ARAES Esio] B AHol7) ElEq
2 pSA A A Qste] JaEoz APAe] JAEE Ao (YA
Ho] Ao= Aosty) 2AsHA B0l 95t} AYM WAL kAlo|A AoksHA] Y=

o Hf

MRI E= 44 «1 At AhAYl Histed 240 4%, MRIAA] 23]l HAE A

57} 301430l o) 2T7E £4991 BAolN YA Ao) WAl Aol oy
4 el et K52 =ifol Bk PSA AT 19 MBS A
57h 1~2018A AAS AW olelo] Q= B0l Thste] 3~67HY Fol PSA XIS

= AR Ol Ao JAEE A PSA st
0.15ng/ml/ml o’3o]AY, PSA £%7t 0.75ng/d ol Ex= 7I5Eo] Ax APole
7| ERHAS 55 yEjete] AYA 5347&%}3— Akttt @ AP st
4ol 2 9oz PSA AAE /1€ T PSA HARE AP F PSA STt
0.15ng/ml/ml & PSA £%7} 0.75ng/mlE 7]59F shk= PSA AAFEIE 7HA|1L
1o 194 PSA AARE A33ich

MRI9] 23}, HAE 57t 1~201HA BAHY] 237t 3491 T2 3~6711Enttt
PSA HARE AAF & § © HdAUe] oA JiE= A PSA STt
0.15ng/ml/ml olgo]AY, PSA £=7t 0.75ng/¥ o1 T+ 7IEEo] &= F)ole
|87 RS 55 aEjote] AEA S AQkstolof gtk @ APAUl o
gk 9J4o] e AHLQof= PSA HE7F 0.15ng/ml/ml E+& PSA £E7F 0.75ng/WE
|20 & 3= PSA AAFETE 7R 1 20| 1HA PSA HAARS A3t

BE AW sEe

N

N

Lt Z0IHZMH|A(National Health Service, NHS)

=2 NHSOA L3t 7to| =il 3]317]0 o] gt AAE wEHE ARV e
o] Wgst o2 0]% NICE 7tol=ziele] gAY - Ayt #e](Prostate cancer:
diagnosis and management, 2014)2} JHAHE & AX} YEHSuspected

cancer. recognition and referral, 2015)= HIgoZ AU oS3 T2 A4

o ol FAY Aol 2F o] Hmojore AHsH= SFYS Awska it
(10.1.1 ¥2); © DRESIA HIHAZL X%wdol gl FF @ =2 PSA %‘A}ﬁﬂ—‘i

7HAAL S0] A BT, © 8E8HFO] Sle ST AJHRle] DRE 237t AAdolAq
Aol wE PSA AR AIH50~694] 7IEC& PSA HAR] AAREZ 3.0ng/m)7t F
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U A5 SHARE A $E2 7ISeR Vdieel 10ER
o 22 A ]L PSA A 7;1347} S7IBtL QML stk &5 A=dofe AYshA|
AL

24. RY

7t {EH[x7|52(European Association of Urology—European Society for Radiotherapy
and Oncology—European Society of Urogenital Radiology-International Society of
Geriatric Oncology, EAU-ESTRO-ESUR-SIOG)

)
S
)
S
(i
2
s
14
rSﬁ
l-‘>~l
At
r'>~
o2
R
p
fo
i)
<t
2

BN} g Fol=zele offel 2o

19t (5.1.3, 5.2.2.6) S3H+E  HISE
ZIRHEQ! it OOl Choll =2J=[X| 3*8 SEHOIM PSA BAE X011 3 i
HOIBHA| 948 o
EATH 10~15E2] 7|tiRES 7HNLD UOH LS HES ez A7 3 oFst
TIHBME Alle ZR0ll= 2Kt H01E 280 Jd S Fofef, C
OfHer 20| Hola MgMye=z ZHAS J540| Sicks 4S8 e
2 XJ| PSA ZAE st
514 OJAtel LA
514 019l & % 215
- 46M| OFMO|L! TZMAO| CHoll 7150] U= Ed
513 - OIZ2|71-0[=210|HA 46M| Z1RI HY
o - BRCA2HOIS 7K1 QL= 40M] =201 =5
PSA ZAt ZIIE HIEO= x|z MPMAC| /0| Tt 124E= OfH
A9 HES UCZE 22U 7|2 20| AEE FHHAE HSE.
- 40Ml0ll PSA AL} Ing/mlg Z0f5t HH 3 ofat
- GOMIOl PSA ZARZIE} 2ng/miS ZIfet E
0| gl= Z0= FHUHS 8HMK| XY £ U
HEMAQ R7|TIHOMY] 7| FH HAEEE 7122 A M2t &
T ZAE AIRMSIR| 2 22 ZFE. (7I0hHO| 153 0|2l Z<20] 3 4g
= 0[Fo| St & US)
ST MY $US AMSIK| 27| ff6H, PSA ZARZIPE 2~10ng/ml
5996 AOI9] ZIE TH= 2B HY0 HBM MAS AlRYsE| o Oy -
T & ol AAE FUIECE AE g EuE °F
MM LI A
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Il MM Zicka 2y BHgt
19t (5.1.3, 5.2.2.6) EHRE HISE
- 0[ojx|
- FIPHQI HY EE AW ZA} 3 or5t

PSA, prostate specific antigen
4. https://uroweb.org/guideline/prostate-cancer/#5 (9 2 )

Lt. Q&i5Usts|(European Society for Medical Oncology, ESMO)

ESMO9] 7lol=atele 201599 =R g AEgon], @A7IA] ol Higog o}

@ie} o] Wsti ek

B 2-7. QEBYHS| SN T ATl
Huot 34xE  #HUSE
AN 27| FIH
TVHIT HUXRE S5t OE PSA HEENS MR AEES ZAAY | )
SfAI2t Ol= HWSH| O4=.
70M| O 234 HH0M TEHAS flot BME Al SHX| %2 | B
e et
T o Z7KE PSA ZARZLIE HIEC=E MM MAS AlMol|0l= MEGSHK| o " 5
OB, % W) ZAATS HIEIOR HOIHOF 3
MR Ao TIEo| et AW DRE ZM, QIE, StrEe, free/Z PSA HIE, I 5
A 30|20t SEKte| 7HX|2] EHE0IA SHOF 2.
TRUSE 0[&%r TEM Ma2 Mt ZA0E 0IZol0 =oi0{0F i, zlA I 5
ot 10~12 SHLL0IM ZEIS AH0j0F 2.
HEM EXZAE Aldol| Hof, MRIS 0I83t7Lt MRIQF TRUSS Zgfst M8 " 5
M 4E #E0A Os O2i0jH MRIE #UE
Zio] T Buelel B, 289 T UF U 2o sae wae .
Of &t
PSA, prostate specific antigen; DRE, digital rectal examination; TRUS, transrectal

ultrasonography: MRI, magnetic resonance image
ZA: C. Parker, et al., 2015 (9 9 4

2.5. FHLiCt

7t. REIQ F HZE(Ontario ministry of health and long-term care)
LEH] Q04 AA Sk AYAY A D A E Qo= AHAA BEy Ag 9 AL
T FEoE IA A FEOE WeolZich sHARE I FEZ AYAAY AaHS

Argsty glong E iloAd: A5t
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FYHY FES O3t HYM SO A 4T o7

1) MEZAHAKscreening)

54 BAMAA AgARY] 27] AekZ et A7|eE AEAAEHAS] PSA HA
2L 51854 Y=ttt t52 St ALY 27] ATE {13k PSA AL 2HY
HAAR] S o2 BEEqol2 /o] Utk o] HEdrofof oJ5hH, 50~754]9]
WA Z]digrgo] 109 o)l @ido] PSA AAM A3 T Al Aol lojA E2o]
F & Utk 404 oldolHA APMdo] diste] 7HEEo] Sle AR 71 F 1~2
™ =)

!
o] G A%, ohmelt 24| Gt AL o] HEgolE WEA 9L AL LR

do

i

rx&L‘I

B BEfols g5 R ok WAL PSA A
St ARGl g A Bolstr| floh ALEAch. PSA AAF At AFAA
A 4.0pg/l B AYo] @2 7|¥) mFto]l DRE 23 S4Y A9oe o
oldel AAE AlFoHA %l F71HOE HARE HHES] Al 29 F7))F. ok
gk AS AEAAE AIFoIE 1 free PSAYF & PSAY] HI&2 MEfohA| Qo &
Agk PSA AA 2Z7F 4.0~10.0pg/lE BY wje wsior dith o] HMHS & PSA
AR A Eol4g JfAsta, EHast AEA XAPAE 20% = EY 4 AU

2) X1t U XAKDiagnosis / Investigation)

AgAdol] Sisle @& T PSA AA DRE 23 2% J3d A2 d1
gtk 7IHoig]l 101 odelil DRE Aol Al 2ol gls, wgdael A
A =d I4%H, BEY v 43 S ¥o ke 4= 7ML
g =99 oA YFol THHUE FFole PSA AA 2 daddt €4 PSA
HARE 40M] oldelal ZIdisTgol 109 opdeldA dhAde] AdE 7 EAoA
A aERic A9de 7R $e AFAYe] 715 Ee ofxelrt 240l e A+
£ Yujghtt. NEE 16l Sl S5 Ee 55 AUA S 7 AL PSA
AAE AR A AR 4.0~10.0pg/1 Afol9] PSA HARETE 71 A¢oll= free
PSA9} PSAS] HlES iﬂiﬁﬁolc ot EQE oAt BE Y P9 BAIE HsI

of doﬂﬁlﬂTH fﬂﬂoiok 3 E} a3 %Eﬂr_i 24~28417F FF HEofof
ot % I 2~4%9] BI&E BEAo| gtk F PSAS free PSAS] ZAHE
2 AAA HHE ARBSH= Zo] £935h, FAdES AR =2 JSA(HE free
PSA 25% I3} FAFUS] =2 7Fs(EE free PSAY 10% WITHe] AAg At
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A Ade gdske Aol Fasith. AdA 23 HAE A7 32 (OH
o) 7

Population Based Testing based on

Screening informed decision
Not *DRE
Recommended *PSA

]

S Z—"

DRE negative DRE negative DRE - mildly to highly
PSA normal PEA abnormal SUSpicious
=4 pail =4 pgfl (Regardiess of PSA)

¥ 14
Go to investigation

flowehart for follow-up based
on DRE and PSA results and

No further action
Repeat testing every
2 years

clinical symptoms

O% 2-2. 2ERR|QFL| MHAA SEL
(EA:  http://www.health.gov.on.ca/english/providers/pub/cancer/psa/psa_summary/s

ummary. html)
“DRE and ""PSA
DRE mildly DRE nagative DRE mildly suspicious Regardless of DRE DRE moderately or
suspiEious PSA mildly abnormal PSA mildly abnormal PSA abnormal highly suspicious
PSA Mormal 4-10 pgiL 4-10 pgil =10 pg'L Regardless of
PSA result
Further investigation 3 EIT PSA Ratio + TRUS £
required: ., . -
Free to Total BSA = 10% Guided Biopsy
ratio T
andior
“*TRUS W ¥ v
andlor Biopsy Normal Biopsy Normal Biops
Repeat DRE + PSA opsy pE F'asﬁivye
within 12 months PSA normal or mildly PSA =10ugl or
andlor clavated and DRE DRE moderately or
“PSA density only mildly suspicicus highly suspicious
andlor Biopsy v * v
Repaat DRE [Znd biopsy, B-8 waaks| Treatment
and P34 in 6 months after first biopsy
Depending on age,
health, risk faclors,
level of PSA
&
dagrae of suspicion
of DRE

7Y 23 2ERIQ0| TIE U XA BEE
(&A: http://www.health.gov.on.ca/english/providers/pub/cancer/psa/psa_summary/s
ummary. html)
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il
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201740 st 7lol=eQlo & PSA AEAAE sdatgle of AAH<
B AN A APAYS] A RS ekl dHoR fogt AH

o

Aohe 27] Aekshs Aot

v

PSA H2U}

1. CUAS 7IEk0] 10 OOl S50l PSA HEZIAE Q8l= %2 #ug.

PSA MBZINZ AEIX| CIS0| Thet ZHS MBNGH RIE AW ONT YiEE 1 B

=05t 3 Z%2 DG S 7|=O= ¥

7Ky E2 AH| Mzt

2. PSA HAZNS ZHGPIZ o GE0 SIM PSA ZAE PESl 50H HET c

FI0I0] IR0l B7I5He 46M HHSEE NSl st Hs

3. PSA ZME NoPI2 253 540l Ofalol, OJF PSA At ZifE HioR Cigat 20| aM 5712 2

& sig Hng

3-a. PSA ZARZIPL Ing/ml D101 52 4F0ICE PSA ZNE A&, C

3-b. PSA ZAZIPH 1-3ng/miol A2 20(Ct PSA ZNE AR c

3-c. PSA ZAELP} 3ng/ml Zl0l A2 HIHE PSA AR EE R E c
= =20

A ASE S5t AS UefHOrE
4. PSA AME Aol |2 273 S0l CHolo], ®iMf PSA ZAHZuet 7Iti+~BS HIZOZ PSA MEHAS
Higtoks UOIE 12t

wWiw

4-a. BOMIOIL! PSA ZARZIZE Ing/ml D21 HE2 PSA MEZAQ ZHS 113 2

ofoF 3t

4-b. a5 HMet B= HES2 70M0 PSA MEAHAC| SHS 1245H0F 3. 2

4-c. 7|t~ 10 O[5121 HSO CHol PSA HEAME SHS 4 C

CAU, canadian urological association:; PSA, prostate specific antigen
Z£4: Rendon R, et al., 2017 (19 2 =)

91o] AT 3-coll ANYS PHAAN P HAF A3} ge] FPh A

27149 AAAZS 18 9 Algsit 2710l AACIHE HRESl 440 e
A9 A9 247409 APL g AR BRel B TR,

26. 3F
20169 o3 AGAY Aty 5F 4 FHO3|(Prostate Cancer Foundation of

Australia and Cancer Council Australiaf= PSA AAF U AHAILC] 27| Halof st

HIokS ukASITE. E9R2 PICO(patients-intervention-comparison- outcomes)
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2910l g B sk e A8 Aol Evel Basi
o1 ATl A Gl histor) e LAY Y L2 Tofelsic

AEAY A2 A Aoz A 71580l e B¢ ddddes Ad
Hhe gEo] #9Ith 53], AHAY S B2 13} 7150 A e FA)o] e 4
Folls 7HEEo] fle 94 Ee H 9ol His) duAd dde e gl 28 o
g w2 AR uEEen SAFeE {oEiglth 2t o Aole AMAIT
75-80A oldl H49 ¢ 7IEEe]l AhAY Aol viAE dHHdEs 2 e
2 yehgth dgdges e 22HEE, A4E, 2L U 3AHAE, $29)
71%o] Sl Aol 7HEEo] gle AEY AEAY e 80| w2 2R B

i

AYAYOE A% A 98 AYAUY S| U A9 AVHYCE AP
B8 An 180, Ae) 0.7 F7RH 2o tehgrh 604 ool APHAS A
Pe AL G A9, ARAACE QIS A HFo) 338 BUksEoH obAe)
G4 1900] BE HYMLOR At AL, A B 6.9410] Dtsdr

g H129 35(5D) PICO 22
B%01 A0l Chofol HRNYS| 15 [QRs MYk
- - ) EE NN 01t AR 9IR0| 26 OLY B7I5H
= 24} 20| U (PICO question #1)

4. https://issuu.com/prostatecancerfoundationaus/docs/psa-testing-guidelines?e=4459943/327
548118} https://wiki.cancer.org.au/australia/Guidelines:PSA_Testing/Risk (1% 2 &)

2) PSA ZiA}
PSA Al et XA MY GNERES B FAUG APe AR A=7h AR
= oloj3} sj2g, § 12T B4 tet AAe Ausosn NS 2ug
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R FIie 9%t MM SOjZY Al HTiRy o7

RS 7T QAR IR Tk oldF FAG AU AMAS 2L Sl
1} Fejulclol(@, DVD, Q8 7, J2lm ZheAeh Sldete] e g 5 o
S LR s

H 2-10. 35 HZPMY T 00k PSA ZAL (1)

HIE9

Hp2 2
L v PICO Z=
o1 \oHd
PSA ZIME 121 201 HA0 PSA ZAIR
e 2+ U= 0[%U(benefit)at LA Tt55t 2
EBRC)  meydelel 2701 i WA0iM QtEol

Bharm)oll Tt =02t 4 Sl 7I5i2 T3,
270 7185t SNZY RIRS FIZSIONF 8 Meusual care)o} HISHAS T SME
¥2 5= SMintervention)Lt X[2(aid)2
BKel 27| WA 9ot PSA 2l
3 KW, ONZE Tt BIEE, oA
PP AT RS 1S, BEYS ISR

(PICO question #2)

FHEAARHATLIYS(NHMRC)OA] - HHELS
PEA GHOIN TRMY TIHS I8 PSA
BAF 2A(fact shee)ME QAZTRIIE It
HME= AZHRIPE HH0H PSA ZARl 0]
ot sl Cist HESH ZAHE HEok=d|

=22 & 4 A0 &

PSA, prostate specific antigen

TEBR(Evidence-based recommendation) : 7F¢ =2 4=29] ZA A4
Fo] 71x3 dEx

PP (Practice point): F&7F QA 7|§to2 slo] gojof 95 AAske d1E EBRS B

e AuE s 2A7F QAR 280 oM Fog a3k

&4 https://issuu.com/prostatecancerfoundationaus/docs/psa-testing-guidelines?e=4459943/327
548118} https://wiki.cancer.org.au/australia/Guidelines:PSA_Testing/Risk (19 2 2]

)
A
rol
&
by
flo
oj
%
3]
ro,
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PSA, prostate specific antigen; DRE, digital rectal examination; PHI, prostate health index
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CBR(Consensus-based recommendation) : AAA £33 Autz ale ZA7l ESESH 3¢ A&
ARl A A4, ARV oA 9 ] 75T SAE 7IRe R oo olsf AASkE i

PP (Practice point): F&7F 97E 7|§E0=R sto] oo 95 A|Askd Hi1= EBRS B4

TC: s sl 2A7F QAT F8a Sl FoE a3t

&4 https://issuu.com/prostatecancerfoundationaus/docs/psa-testing-guidelines?e=4459943/327
548112} https://wiki.cancer.org.au/australia/Guidelines:PSA_Testing/PSA_Testing_strategies (H<

2 )

DRE ZA] 9% PSA FARE AAA AFA B30l LY=7] o] AHeH Hd
At A9 #F T7= DRES @4 APA AMd AtaEA(serum prostatic acid
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71§ Atk A% DRES &3 old(abnormality)e &<IsH] Asid= &2l 27
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X001 DREZ H5x| ose 0l Q= AOIN MEMe XIEK| 9
A2 DRES BiloH] &5, 5101 PSA ZIAF 90 Z7IXO2 DREZ 4
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7100 M EQ% Wt EE ABE = QU3

PSA, prostate specific antigen; DRE, digital rectal examination
TEBR(Evidence-based recommendation) : 7F¢ =& $39] A9 HAH 1%
o] 7)1zt AL

PP (Practice point): F&7F 97Z 7|§E0=R sto] oo 95 AAskd Hi1= EBRS HA4E

TC: Aus sk 2A7F AT F8o QoA FoE a3t
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PSA, prostate specific antigen

TCBR(Consensus-based recommendation) : AAd £d1% A7z gl 247 EZ2ES A AR
ARl A A4, ARV 9 9 ] 7hsT SAE VIR R oo olsf AASE A

PP (Practice point): F&7F 94 7|5t0 = stof oo s A AskE AR EBRES At

TC: s s 2A7F AT F8ol SlolA Fog a3

&4 https://issuu.com/prostatecancerfoundationaus/docs/psa-testing-guidelines?e=4459943/327
548118} https://wiki.cancer.org.au/australia/Guidelines:PSA_Testing/PSA_Testing_and_life_expect

ancy (Y 2 dH)

PSA 3.0ng/ml °Jst¥ o) ¥IAE FFZ A% 771 AAF gRtdow F3Ao|AY A
YA Ak ool giE 50-69A419] FAelAlE 2-49 719 PSA AARE dXEHY.
AAL A3}, PSA 3.0ng/mlE 2Hol= 4 F PSA thH] Re(free) PSAY HlES
F3to] &L (velocity), Hi7MA7Hdoubling time), ¥]-& Hs}e} 7S PSA9 F9sh
(kinetics) 821, AHM 77 A4(Prostate Health Index) 59 F7F HARE 4AA
& ok Iy AETE HEA, k1Y /44 89l 52 1E6gE W Ao 4

A2 3.0ng/mle BEHOE ABIHE AL B e

o

ek

B 2-14. 33 MM Xtk AHTI0E PSA ZAL (4)
HIFe
HiZ z=t(=3) PICO ZZ
oTT oHd
PSA 3.0ng/ml O[oRl &4 oA &
TZMU0I| CHSH 0| BtECH 28] Ol = PSA ThH| 92| PSAQ| HIES ZAfole A2
© 45-69M| Mol = PSAZI 2.0-3.0ng/ml EBRO) It BAE ARRMSHK| S D MMt
0|17 & PSA CiH| |2 PSAQ HIE0| 25% o Tt 3 SEQSH XX AAL QO] 1S5
OS2t TN MO ARHS 112{aloF & HMEWMUS THol= HES =Y = AT
(PICO question #6.1a)
PSA ZAF 20l FIEOZ2 PSA &£ ZAt CBR —- PSA 3.0ng/ml 0[5l 254 S0

29



SR FIEIS B BB SO/l Al MTisA o
=13
ne ey PICO 2
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PSA &2 ZAlsl= A2 37t ZAIE Al
SHX| f4E MECH MMl Mt 3 £ER
&t X ZAL Q0| 1S5 MPMAS TG
= #8828 5% £ AR
Lt MM 742 K= S-S Ao MEM (PICO question #6.2a)
M OEE ZTGIX| QL010F &
(4, O2f3t 71 Al R84S FItoH| ¢ - PSA 3.0ng/ml O[5I21 2=A EHM0A
5t OIHIE SXO2 o= 4= ME) MM 4Y XRE ’—.‘@5% R Ft AM
£ ANZolX| otg m=C MMl ME
SO XX ZA} Q0| 15T TIMYS
Tl sEs =Y & e

(PICO question #6.3a)

PSA, prostate specific antigen; DRE, digital rectal examination; PHI, prostate health index
TEBR(Evidence-based recommendation) :

3 @1

o 7z

CBR(Consensus-based recommendation) :
ARl A A4, A7t 94 ¢ &8 7]*':5P IAE 7IFte R jtolo o
o] Goug FHYQRS wj
https://issuu.com/ prostatecancerfoundatlonaus/ docs/psa-testing-guidelines?e=4459943/327

D: 2A9 &

E4:

7].;(1— =L £

L AAY BE0E Ane gelE 277 BEEE A4S A

sz0) 279

AAA Edaze g9 4d 2

An

ole) AASE A

olstad A -8-3ofF g}

548119} https://wiki.cancer.org.au/australia/Guidelines:PSA_Testing/Testing_with_variants_of_PS

A_to_improve_sensitivity_after_an_initial_normal_total PSA (1% & =)

PSA 3.0ng/mlE

A

71%E REAWE. 3.0ng/ml) ARl =t ookt AHAE AMSShe

238 1 Eolx IS gt
A 7|&o07 AREEAE PSAY HWAE 4.0ng/mlcldtt. Iy A

37b B EE AEA AEHOR

L o] 229 %

Alolet. olo] wet AP A AAZE S/ 4 leHE EEAth AdS E017]
oI5t MRS sfurer W vt k.
H 2-15. &3 MEMY R U0 PSA A HY
Hng #i=el x=
Hal LA xET(s,:ul.T) PICO =
- PSA 3.0ng/mIE E1f5H= 50-694 4 PSA 3.0ng/m| Zifote 234 HE0
9| 42 1-3712 0|0l MHAS HAISIHOF A & PSA OiH| F2| PSAS| HIEZ ZAlotH
& EBRO) = A2 $7f AME AlYolX| 42 m=C
- PSA 3.0ng/ml =3, Z|t§ 5.5ng/mi¢l 4 HEMAS SIoALE 2 TS 2& ZAL ¢
< Mas HAol=l & PSA CiH] |2 PSA 0| 155 MEMAS XHk= o g2 0|
HE ZAME HalGI0{0F &t XAl 4 B0l =Y & U=IR
- PSA 3.0ng/mIE =1fsk= 50-69AM E4 CBR (PICO question #6.1b)
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7} ORHOH SHEISICIDY R MZIS AAJSHO]
Of &
_ - PSA 3.0ng/miE Zlfot= £2A E4
« & PSA T 92| PSA HIS ZIAb ZiTfe} o/miS ZII= SS8 e
_ H PSA ZAIZ AASH LIS, & 9] ZiAL
Q0] X ZI}p PSA 55ng/miE =t il
She zo Zupt 2% PSA 3.0ng/ml =g E M
e B M2o] J1E0R ME 22 HAE A
« & PSA OfH| 92| PSA HI ZiAF Zap} o i
_ SHoHR| OIS MECH MYMAS S0I5HLt 2
25% O|2H0|31 XHA 21t PSA 3.0ng/ml = B}
: LOSH XX ZA Q0] IS2 MMAS F
1}, 5.5ng/ml 05121 AR _ -
—— Chols B QElS DIXK| YU £0EE &Y
PSA 3.0ng/mlE Zifsk= 50-69A HHA40] & o7p
H TZAL 0|5 FYM MZS MK e SR
_ ) (PICO question #6.4)
ZQ (B2 MYM MZAS HISIYOLL HE CBR
S5t EQ) o FITto| Jp5A0| R0t QoD
2 213 O|L{0fl PSA ZIAIS 22 242 1S
PSA 3.0ng/mIZ EIBl= TZA LA
PSA && ZH2 27} ZAIZ Aot %S
PSA 3.0ng/ml 0PI #L, S0|z= 0| EBRO) IECH FYMAS SO SLQSH XX
7] 95t PSA &F ZAts HSIA| 22 ZA Q0| TST MYMUAS Fckl= o
SIS D|RIX| 41 E0|E2 =Y 4 Q=T
(PICO question #6.2b)
PSA 3.0ng/mIZ EIBl= TEA LA
MM 42 X2(PHI) XS =71 HAIE A
PSA 3.0ng/ml 09I #Q, E0|EE =0 I FPH) =3 i FNS A
) _ HOHR| S MECH MYMAS sl 2
7| —?—lal_l. PHl 7|:-||)\|'E ﬁal'xl (Eg"% CBR LI035} XX| 7'|A|' o.|0| TE2 MEIMoE2 X|
(T Oo2fst Z7t ZAlol R84S I Se S BT BT fom meres T
’ : g ol o QRS DX 2O S0EE &Y
95t (2 2HOR l= HL= HQE) o
T ME7p

(PICO question #6.3b)

PSA, prostate specific antigen; DRE, digital rectal examination; PHI, prostate health index

ol 7129 A1

CBR(Consensus-based recommendation) : A|AZ E3d1d Atz 1w

o] 24 AAA

TEBR(Evidence-based recommendation) : 7F¢ & 4%

QA AA, A2 oA E & TR 2AE VIRte g o) o8 AAStE dx
D: 2A9] g0l Wong AR wjQ- Foj5te] Hgfof T

EA:

A7 B3R B A

FEe B9 geld 2

Ad

https://issuu.com/prostatecancerfoundationaus/docs/psa-testing-guidelines?e=4459943/327

548112} https://wiki.cancer.org.au/australia/Guidelines:PSA_Testing/Testing_with_variants_of_PS
A_or_repeat_PSA_testing_to_improve_specificity_after_an_initial_elevated_total PSA (1% & =)
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£+ UACH, STt MEM HHY At Bt R S5
9| Qo] MAXIHN MAX|ZT} EXE 5 Uon, HuXO=Z X=
o HEE 2 MFE0| 42 20| R0 > AUZ
DUTICED MAX|EE MEMY MEZMY HIEESIEE LA
Z. SIXIZE 20141 REOIM AlReh FA9| HIEA-2 HIEE MY
HTOME 20 MHZAS AJSlSH 55~bOAM| CHAIKIO| MEX
13 MMt 841 HI®  H|8-gIH|(Incremental cost-effective ness ratio, ICER)7} C1
g2 SR HEHLSHQALYs)S 7|92 $73,000/year ¥ S7t5t 0] 7
= O™ GiEl g ME3APT =2 HIERIEE 718 B2
& SIX|ZF Ol= 63M| O[MOIA MEZAE YR MRIX|E
HE0| H8=0e QALYsZt 4Agh
TIT diiE (EXIXL 0[O, M)
17 PSA ARl E0IMS =017] % free PSA, PSA ZZ(PSAD)QF =R 70| PSA AR E0| 1
ot HuAR2 FSRUE FE Mg = U
X MAS X XHH ~17H9 Sligh= 72 N
F2IM 0] Ajs B9jot ¥7|;c>|:n_OTE Tﬁ—r(ilkl 10;2—#:@“1 A|<;3°|'|_ N2 ﬂJ—%E. A
18 3 M2 BVt SHRNE Zetdt DY 220N HAE
M= 08 =78 S - - ° B
TlRioh= A0] MM FIHS JhMe £~ Q8.
S HHet 438 44
19 Eo = 7 Apo| Same BRI M 432 MAQ MM THER 2oL, ZEY 4 A
oL T TTTT A T 22 BRIl 52 R o] Qg
Hiok=71
YR XI(T- staging)l =4 =i(T-staging)2 TN FMC= HIHE. OF DEHOH
20 =FE ffoff o AME  MRIT2ZEZY, ASUHAXTYS/IAY, SHIZEFY S)= Mz B
Hsk=78 Y ZIHo| Felgg =Y + S
DY Mo TUt ot J1E SutA0l tEozEs HIHO| HN 5
OjX|2t HMZZAHO| Hil= E588.
MOIE 58 (N It M CT2 MRl TIZ=et £0|=2| Aist W20 DA S0 QU0A C1
21 staging)ot’| fleh O & E5EE
A2 HDBH=TR SHLRHEC X2 %2 10.0 ng/ml O[AQ| PSA ZIAFZAD}
£ 7K1 DREOIM HIZY Adg 7HRPL 221 B4t 8018 B
2l

320 #E8

RCT, random clinical trial; PSA, prostate specific antigen; QALYs, quality adjusted life years;

PSAD, prostate specific antigen density;

MRI, magnetic resonance image: CT,

tomography; DRE. digital rectal exam
£4: Kakehi Y, et al., 2017 (19 2 =)
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3.1. HEH S0IA(PSA) HAl

AYMSCIFY FAE WO FAbt ofFolAm, A HYHECIFUPSATL &
o] AYMEoldree PSA, ol3} (PSA)Y] W% BES TelsHe MelEg Hojst
4 Wloz v ol 4YAY Y B Bl Y F A48 BRe 2
7] gito] AARYATARE ol8sio] 2013W~20100HANE 71%) Az HAF 43
WA S, B ST B A4 UGS Bl 20189 19 1R AR BAR A
A7t AMEle] 47} 78IS BRo] Mab} glo] o] widslel AR FHSUKE
2-17). A8 A9 BPATE AFRFAAEIY Bzl AFA LGN Az
g #2013, W 3o ARt AJURNIENY FRUolE0] ARe BHE B

H 2-17. MM/ ZA 212E8 NRHQITC i 545
MN25 28Hs $IpP|23c $713E ==
14321 CX321 CX321 FEHYNE0[EH
L1429 C4290 C4290 TR MMITAERR| PAP
T X L1428 C4280 C4280 HPME0|EH PSA
SUHKXIKt = FEHYHE0[HH
(~20174) At 43213 CX732 CX732 _sHo[aRiste
Liano= TRMAMTITATIIEK|
4292  C7429 C7429 T———
Lioa= HHMEO[2PSA
t428%  C7428 C7428 sjojapEia
NER =28HsS IplE3E ER N3 NEgEs
o1 FENEHE0[SH
Free PSA
+-430 D4300 Sadd 02) B 1MLMEW|
N [HUHAZA] Prostatic AC|d Phosphatase
Y i = ©03) TEMEORA
) |z ZA o Pros;tgz:taelz Sé)egélaﬁﬁqen
e IFree PSA
LA A
S-430% D437 [MUSClEAl (02 SR
o Prostatic Acid Phosphatase
~ShefR gY ) SERE R
Prostate Specific Antigen
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AR PSA AAE Folshe 7182 (E 2-18)9 Zom 219 3)go ofgt

23387 BHoR AAE AAG Aol BlFodiideltt. Foi71Eo] sigEo] Fof
iAol AL, 20204 Ul 7120 E (PSA AARR} fPSA AARY] HAEAHAAR=
oF 19k 2349, HAoJska] AAR= oF 14t 4H Yol

7t REHEME0[ER(Free PSA)ZAE tPSA ZARZLL 2.0ng/ml OFMOIA AlRHSH 32

L}, HEMSOISIH(PSAZBAL

1) 40M Ol SIRQEEY 5 AMA, B Ex= ZAZD 0| Q== 32

2) 40M| O|2h MPMAQ| 7IEH0| QALY MEX[EA B £SMAA SO TZHY0] s
7L, 3A MPYHE0|EA AL At 0F(2.0ng/ml OF)0] U= B

3) SIEREZHO0| U= TEMHILES XA ASFH S X=E ABAL XE2E0! 22

Ch ZEXIgA E= Z2TEA S0IM 20| QiiEh= N A70| QL= ZA0k= PSA ZAle
free PSA ZAL SAl AIRY Al Q1Y

-

3
S

0ok

=01

ol

H 2-19, HYNSOZY ZAt 7z

S12
Mg <= 2013 2014 2015 2016 2017 2018 2019
(3, &, da)

RN LINES 747,398 790,863 810,985 896,368 990,657 1,070,772 1,316,918
S0/ SAEY 1,029,428 1,094,301 1,120,180 1,257,499 1,397,866 1,398,640 1,776,297
(BA=BY)  ziz3%  19,527,55721,222,57122,197,81925,505,63427,939,18723,630,75427 486,652
| R LN 41546 39,821 40,991 52,103 54,673 60,711 82,874

FeME

o[ EAIRY 54700 53389 55966 72675 75408 79815 111,203
(BAZEY)  mz39 807,884 802,578 856,152 1,092,534 1,169,136 1,379,773 1,751,465
H2IM #X 85888 80,574 75088 77566 64229 54344 61,020
o[ EAMIRY 118579 111,008 103121 105896 84,386 73344 83477
(OISR mzaoy 2252501 2,150,366 2,026,285 2,110,313 1,670,808 1,327,312 1,444,201

ama  BRR 11600 9255 7,279 6945 6544 4309 5467
0[3 ZARZ 14113 10998 8877 8896 8275 5132 6,643
((HISFY)  migzoy 220338 175066 142,912 144553 135371 91,990 113,094
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tPSA FAM & {PSA FARE B2 AA A= 20199 71 194465 HolH AA|
AAES 2wiul A, A4 AEFAS 3089 Yoz 2013 tiH] A A5t HA
AEFE 65% A= S7HHA AA AEdHe 35% S7Hich fPSA AARECH tPSA A
AZE BRI G go] AAIFEN QA AR § WSl 95%F ARSI

1,400,000
1,200,000
1,000,000

&0 800,000
K 500,000
400,000

200,000

0 — - —

2013 2014 2015 2016 2017 2018 2019
oo
tPSA (HSSTY) PSA (TS TY)
PSA (BT di)  —e—1PSA (B TH W)

I8 2-4. HYNSO[RIZIA HLSHTORE

3.2. 7IE} HEMY THHAL

PSA ZAF Qo] HYPAL9] o] EEHT Sle HAAE RAFAL ATHIY
(Magnetic Resonance Imaging, °ls} MRI), %<3, 2% W 4% HAHDigital
Rectal Examination, ©|5} DRE)7} &43it}. o] fHAREo tigt =4y ARE dE =
AFst7] Slsto]l AZEIUANEZHE EAQmHHolEH AL, AAbdE &
20159~20199 7 &4 5+, & ARG B AEFHS F=0100h

20199 7| AYPA RAHARE T2 A= oF 3 1§, MRI= AA oF 2718
25T A 9F 2190 B, DREE: 9F 479 Bog 201549 o€ RAHAR= 73%.
MRIx= 89%, &= 204, DRE= 25% S7Fot3ith.

A
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TR AR -2 C8551
AP BB 2 E- TRt HE134
WIZEE (MR) 1AV BB SE - FEM- SRR 5 & HE234
7 |2AP BHTIE- TRy M-3R HES34
ZSUZIA- S B AP |- HEM By E9447
== SE-GAD| ZST-HEA-BY EB451
SE-GAD| ZSI-FEN BHEEEE AA) EB452
KR4 (DRE) SR E7050
H 2-21. MUY HEAL o
: ¥=
Hzye 3c 2015 2016 2017 2018 2019
@, 8, 12
x| SR 19,5624 24,374 26,868 31,110 33,811
N 4)1 (8551 EIN 19,822 24,818 27,337 31,994 35,633
- =y 1,999,434 2,549,738 2,871,968 3,469,385 4,063,215
E=IPNES 767 1,106 1,341 1,676 2,372
HE134 ZANEY 808 1,162 1,433 1,800 2,558
=Sy 84,628 126,594 180,765 247,987 419,233
RN 14,186 17,081 19,530 23,150 26,211
MRI HE234 ZANEY 15,495 19,045 21,960 26,381 29,939
=R 5,730,385 7,145,823 8,301,062 9,742,332 10,895,994
2R 198 219 201 191 200
HEB34 EANEY 235 266 238 230 221
T=zzH 90,713 103,555 93,437 89,961 86,431
SR 10,176 13,553 370 45 28
E9447 ZANEY 10,775 14,084 370 44 28
=R 515,500 685,177 18,097 2,073 1,367
2R - 4,260 48,546 72,749 213,640
ZEIt  EB451 ZAEE - 4,274 49,928 74,962 219,997
=g - 369,106 4,399,727 6,779,172 20,378,376
I\ - 152 1,121 1,255 4,503
EB452 ZAEY - 140 1,288 1,400 4,189
=Sy - 6,683 62,280 69,065 206,903
NS 375,375 386,090 400,831 431,268 468,097
DRE E7050 N 476,710 485,633 495,511 532,794 579,685
Te=A 1,886,140 1,968,252 2,268,198 3,486,118 4,746,567
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HEY S0l AAl

APAY S 2R tPSA AR ?Pﬂ*é 2 FEAY #=E AY A4 2
ATE HESL AE 2d2 ¥ 5H 1o A tPSA HARe] A7geto] s,
4o A= AEHALR (PSA AAPE Z%xﬂ } Ie3l AgMgto Qe AlgE, APAY
g, AL E, 49 A, S 2 728 5 viA= 93l Hsl Halstglct.

Harvey et al.(2009)2] d3-= tPSA AAY] ABAY AP o] dist AA A
duF Atoltt. HF Hrio] =g d= 10HCR, 7HY AP IATE A+ 4
Ho| S FJE dAFo|girt. 2FH AHe BT FHolA 1Y
£ 82340y (PSA FAIS7IRE YRV HE BHEeE & oYt 9SS Tl
9ol Bolx, WIFE, FEEH 9@ SAHER] gt dEREA S AAsiylth ARE
TAEE 0.78~1, EolkE: 0.06~0.66, YALEHE 0.83~
0.00~3.75 o]itt. YI7E £419] SROC Ao wW=H, 33}

ol B3}, 19999 olF A= 19999 ofd Aol HIs| o w2 A= 23t
0Jo]

Mow tPSA mu A \‘410}01 xilﬁH %fa WES S5t
AAD B B9 AASE & AAFE BEJE oo 9= 5

el 11144 RCT AFE F7lote & 6H RCT 945 nSGlth A nzs
AA ARE, AYAYOR QR AUE, APALY gk £, Aeke woke wo| HY
A W12 AReislth. AYAL AR, A4 AE 9 3~47] AYAY ke
AAR 23 BGHAERARE Afololl Aol fioltt. SRl e oF 719 EHEE2 4
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Hayes et al.(2014)= RCTAFolA tPSA AAS] ails molslr] 93 tPSA A
AT HFHAAEAAE 7 AEAYCR Qg AFTET AEAY A9eS Husty,
AR o)t oY) HFS o] AEAAE Aol WHES AXSLA o3
ot A9 79 AHlo|EE Hato] dlo|EjHo]A(MEDLINE, EMBASE, the cochrane
Register of Controlled Trials)ollAl 7} £d& AMstd F 108 RCT & 1L
AL F7t=2 5HO| RCTEHE =ofotitt. E3F tPSA AEAAe] sl diet &
A 1] Yot mlwA vt F 279 dAHthe Prostate, Lung,
Colorectal, and Ovarian, PLCO; the European Randomized Study of Screening
for Prostate Cancer, ERSPCYE Z3botqict. 1 23, AHAAR} A" A2 HoF
4 Ay 94 AP 259 FAEoA 7[RIt Hiskgly, AHEAPT AU
F71Q1 Rt 7ok A Algto] AEE AT 4 okl silth SHAIRE A
w79 ZAE FEE W, 55~694] Atole] BtAl MHAY HES 7
tPSA AEHAE AAJske 2ol disiiles s 44l
o}, olof] wet (PSA AEAA] oigt S Aokt Q= E/del st %13
Zo] EBgoith. ESF MPAG AEAAR] FAAR] AdS E017] 8 2¢uict
AE SHAU, BE AAske H AolA =2 tPSA ATA] FESHAU, AFAY
Ao it 4o g Agole 59 ATE aEsfoRritial sheit.

llic et al.(2018)9] A= AFAU Ao B-EE= (PSA AR BT A
8 Bkt APAY Atk A g2 S tiie® g 32709 RCT A+l
ol AAY FdrEE FFsHlth. 2ARAREE (PSA AEHAPL A4 AFFESL AY
A Akl nAle FFH 49 Holqdth. A+-E9] HeREAS ¢ 2y}, (PSA Al
= U9 AFTE Aadle 33t Sl o= UehEth AgAYE At A
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e Be 4 d
A APAS AFGES A4S 7PARAIT o= 109 5% 100089 B8 & AY
Aoz QIeh A 1% Hashke Aoz I g2 AU X3t SF-6DZ S 4
o Aof| dishrl= PSA AEAARET HIGHAEAAE T Aol7t Qe Ao YER
Th tPSAE 7IRe® Sk AEAAE 13e o e Ses AAEd @
71474714 SigEY o] & 109 ol MEAYer AT &g Hahke ol o
st AAkgalste AE 22eE Wil ok

Fenton et al.(2018)= tPSA AAIS] AFE EA5t7| ol tPSA HARET A¥EH
A AloRA] &2 2 vluwote] APAL AFTEC] vAE= JFE Atk 5719
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B 3-1. M3 HMAN BsioEe £ 2
XAt )
ek = zoz} 7=
L
MZAGE ZAXG= KB
Harvey - DI 0.78-1, S0|%: 0.06-0.66 SEOT S8elc TE=
107 PSA ER| 4-10ng/ml OfA RIctEsp A2g FHOIL, W2 Y
(2009) - 9P4QITH|: 0.83-2.90, SARTH|: 0.00-3.75 A E0|=2 T2E0F 3t
SVlzs LHoVE B
@ & AM2E: RR, 0.9 (95% Cl 0.98-1.01, p =0.50)
o TNl A OEE Oy AZAR
(R Y | o
HEZA A PSA ZAL Hi=02 o
el PLCO (1040): RR, 0.93 (95% CI 0.81-1.07, p =0.31) 01 j HJ o
Lee RCT vs. @ MMt L o X7| HAO|ILt AUE
201 7 MEZAA} OJAIA O] ZAO QFMS O}A
o) ot S Oi - stage 1 cancer: RR, 1.67 (95% Cl 0.95-2.94, p =0.07) '7 - L;jﬁ r
H3! QS
- stage 2 cancer: RR, 1.39 (95% CI 1.33-1.45, p<0.001) o s
- all cancer stages(PLCO 10): RR, 1.45 (95% CI 1.13-1.85)
O 5 MIE
" PLCO(13&), RR 1.09 (95%Cl, 0.87-1.36); ERSPC(11d)), RR 0.79 (95%Cl, o
HEZAL 0.68-09) HEZMOl Ot st
Hayes RCT VS, @ MMt L MSEIF Q= HA0) st
7 MEZAL OJAA s MeZAN
@014 15 et Bl PLCO, RR 1.63 (95%Cl, 1.57-1.69); ERSPC, RR 1.12 (95%Cl, 1.07-1.17) ?:04 Opir . &
© HEHEA: UNUEE 3-49 A $ 25% SIgolciorE! 8
@ BHE 3 258 55 (7%), YT (6%), S (6%), A (2%), SHAUZ (27%)
s - . PSA HIZZAIE 1067t
" cor MEZA @ = MYE: IRR, 0.99 (95% Cl 0.98-1.01) S
, Vs @ MM A AUE: IRR, 0.96 (95% CI 0.85-1.08) ol omiol Baot o0
OL} TH| AIUS0| e
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KXt 5| A EXx| =07 H2
all cancer stages: IRR, 1.23 (95% Cl 1.03-1.48) )
0] gig. &g &3 X
stage 1&2 cancer: RR, 1.39 (95% CI 1.09-1.79) _
=0 ME EE ¥ 0
stage 3&4 cancer: RR, 0.85 (95% CI 0.72-0.99) ]
5 T IRIXE & THY
@ TIHEY: A4 (tPSA ) 4 ng/m) 67% ol x| s MR
® 49| &: SF-6D: mean difference 0.01 (')‘F;c:'_ TES e
©® M7 S5 Y X2 HHUE (93%), S (66%), 5 (44%), 28 (19%), & °
(18%), HH0|&(1.4%)
O 5 MYE
CAP, RR 0.99 (95% CI 0.94-1.03); ERSPC, RR 1.00 (95% CI 0.98-1.02)
PLCO, RR 0.98 (95% CI 0.95-1.00) PSA AEZIARS F2IMot
@ MM HE ANYE -
MEDA Al QEges a0 ¥
Fent CAP, RR, 0.96 (95% ClI 0.85-1.08); ERSPC, RR 0.79 (95% CI 0.69-0.91) s = 4 QX olor
enton VS. B poda il S
10471 PLCO, RR 1.04 (95% CI 0.87-1.24) = = T oA T
(2018) HHZAL Oj&A XICEEI S IOb): o ) . g, Mz s, oY
@ FIHEE(QU¥A): PLCO, 10.4%; ERSPC:,17.8% XIEto] Fp=40] 012

@ TN 2y

PLCO(134), 11.1% vs 9.9%; ERSPC, 10.2% vs 6.0%; CAP, 4.3% vs 3.6%
® FHE Y 2XZ: PLCO: 2% (EF, &Y, izP 5), VA cohort:: 5.6%

CAP, Cluster Randomized Trial of PSA Testing for Prostate Cancer; Cl, Confidence Inverval (AZ77); ERSPC, European Randomized Study of
Screening for Prostate Cancer; PLCO, the Prostate, Lung, Colorectal and Ovarian screening trial; PSA Prostate-specific Antigen (A4l £0]3+¢); RR,
Relative Risk AP E); IRR, incidence rate ratio; VA cohort, Veterans Affairs cohort
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2.1, HYEE H PICO 4

BRo|gltt. B oA (PSA AR AYAY Mo vtz -Eo|xof i) AAH
ALY A7E FRIsH] ot Egh, 754 T4l (PSA 3ng/mlE 7]ECE 3
AWEE & "oo] A= el AF7HA xﬂﬁla EAE AFoA] PSA Eo
A& 4ng/mlo]tt. ol & A9 Ex= A 1 FATEE Boto] WY AN
APAL Aol Hast e tioR (PSA & x] 4ng/ml olstol gt A A
S etehs Aol ol fo AR 1 9 HAE/F AES B3 (E 3-2)
o Zo] AFEZE 9 PICOTSE AHottt. Aol Ad4d IZ2EZ| uwt

PROSPERO(CRD42020172239)0] 23}t

H 3-2. MAXM E0F PICOTS-SD

Patients o POz TR 2 4P "d

Intervention | ¢ total PSA ZiAt

Comparator | * TRUS/MRI guided + 10 core O}Af M

+ total PSA EHA| 4ng/ml OJ2H0] CHSH RIHHEHY
- Y, S0l
- OFA'1/2A‘I 0:||§E

Outcomes - Yg/38 &

- ARSI

Time A N
o LBk oETf
* HEl XHALE]
o I8k diagnostic accuracy cross-sectional studies, diagnostic accuracy

Setting

Study Design

case—control Studies, diagnostic accuracy comparative studies
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FEME TES Qi3 HRM SOIMY ZAS HIRy o

U 2382 2719 234 HoJgHjo]AF o]&sto] FASHoH, Hlo]EH|o]A
o] G 9 ZFE(“cancer OR tumor OR neoplasm OR malignant OR
malignancy OR carcinoma’, “prostate-specific antigen OR PSA”, “cancer OR
tumor OR neoplasm OR malignant OR malignancy OR carcinoma OR AHA
F OR APAY OR AP o OR MWL, “prostate-specific antigen OR PSA

OR AP4H Eolgd OR HHAHECIFH)CE AMSIT. AARE HAAHES (BE
1.1l 713k

E 3-3. =4 =M HO|EH|0|A

HO|E{Ho1A B Web FA
KoreaMed http://mwww.koreamed.org
9|Sh=22H|0|E{H|0|AZAH(KMbase) http://kmbase.medric.or.kr
Lt =<

g 3-4. =2 g4 H|O[EH|0|A

HOJEHI0|A Web =4
Ovid-Medline http://ovidsp.tx.ovid.com/
Ovid-EMBASE http://ovidsp.tx.ovid.com/
Cochrane Central Register of Controlled )

_ http://www.thecochranelibrary.com
Trials (CENTRAL)
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o] A7l Bdgol fittal datEE ZASS wiAlekaL, 2&F AE/EiAl I oM=
A= 255 dEste] £ A79] Ad7Aet e £ AdEskrth. 3a A=A
Wgolre gt dEst] & A7 AE/uiA 7iEel S £dS Adsii. o4
=YA7E g S HE S JALAE olFAL, Ael mEtHe A A 99
of “g7gsted gefskirt
B 3-5. ME 2 HiE| 7|1E

U8 JIE HHx| 71E

1. AREOI gt HLCiaXIol Chet ¢t 0
(0, MM AStXL, X|HALE] UHIOl CHA §)
2. AXZHMZ TRUS &2 MRI guided 10 core OA

HS MBI 2 23

ST

1. AFEOl Rolat GITLHARION CHaI0 SIst 25 N )
FEIO) S5yt FckSRol folof el 3. PSA 4ng/ml D|2F MOIX(Of CHet FIFYSiE XHS
2. AFEO| Holst SO Tty ¢t 25 st & oL oo
3. AEO| Holst ZIX|RE SILt O EH1Et 25 CES T RE EE _
4 A0 Fojst S St S 4. FICHYSIT ZAAO| TS G AAPF Ofd 25
. () =er o o o =21 - =
° = ° 5. SM23 52 YKL Ofd 7
6. O{Lt 207} Ol =5
7. YRS £7}
8. =23

N

4. 2319| HIEY AS(risk of bias) LW}

o ot

W ATARY AHY HH) F G0 T 7 Juold AsARY| HE
Y RS S B M PR B4 S Hol Uk 2 A HEY 9%
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ot 283 AAHEE X 3;o| gt ¥ E4(quantitative analysis)e 913+ HlERE
o

HetEs HPoFE= o|EHbivariate) 2 hierarchical summary receiver
operating characteristic (HSROC) ©¥& AMESIRL, 949 44 /ol =
€ 7= A B4 ¥ S o184l 2 AL st I ai(fixed effect)
239l opd, WHIFaINrandom effect) BEFS A&t

2V FE WA=l Bolko] gt 429 Al ke AAst] W s &
At A AAY SN = A Axkthreshold effec)= ) A+ 2t ©]
Ao EsHA L 4= AU=H, ‘T’_} 17} gelof] wet vi7teel Eolwel 2 Zck
gl gt 4 it 2 4 ol FFe 4oty Hste] PSA HHAE
FZHEA|, 2.00-3.99ng/ml; 2.0 9ng/ml 3.00-3.99ng/m)o& Uo] A} X
% 7‘?’—‘13}91‘:}. %_”?PQ.BE ‘ﬁ:rL% | AR AAE ARSSE Ffolle= AR ©
-2 98 PSA AN RIFESE Sol=E w
%(Coupled forest plot)= Eé—ﬁﬁ A FIE EAckEAl Ao R Eelskgin:. A
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correlation @ HSROC beta 4L AX5191, &3 vEY AAL 93] Deek's
method& ©]&5I3itt.

A 24 m2 403 STATA9 RevMan 5.3 ARSIt
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w
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H e

2 AFoM= “total PSAY HPAY AHFSLo] #H F8 HMoE HAs)o
Ovid-Medline, Ovid-Embase, Cochrane 52 319 Ed@AEolgHo]lA A
KoreaMed, KMBASEY] =1 ZAtlolgHlo|AS FAMSE A}, FES ARt A4 &
A = =9 9,529, = 1,36940]%0tt. o] T FEAAE 3l & 8,260H] 13}
AeulA] 29 diio] =

14 9 AP oME AlE 2 255 33 & A7 =4S dEste] A9 9
U4 AES & F 848719 &3S AEsiitt. 22 AHujAl= 12 3 AgrgolA]
AEet B £330 YiE7hA] SHHsto] A gl i ]23 Agsto] ESIieH 11
A1 5 837H9] o] HiAlEo] F 118 TAGEWER 1H)o] A=A
A9 MY SEE= (Od" 3-Det Aok

1

r1n rsL

(e

=2l 9 I DB EH %= (n=10,898)

(Fg '2003.02)
- Ovid-MEDLINE (n=3,584)

- Ovid-EMBASE (n=4,513)

- Cochrane Library (n=1432)

- KoreaMed (n=627)

- KMBASE (n=742)

!

&
Jn
*e

£2 4E 3 WHY 2Y £ (1=837)

| 17 2 4 |
(n=848)

{1 A0 Boim ARCkETl LS BRI} Ofd Bl HEM &
l—-l TR, X TAE 2O Y 5) (n=194) |
{2 ExgEA= TRUS 2 MRI guided 10 core 0|4 MHE AR :
2% 25 Mg 4 | R 28 B (=24 :
el {3 PSA4ng/mi Dj FEHO) OE NENHL NEF HET 2 Y |
ia A0 )8 OF A7 ofd B (n=54)
! is. &£ X7} ott Bl (n=118]
! 6. 2017t ofH 83 (n=104)
OERRMO) ZEE R8s ' 7.
(n=11) is
2] 31 25 M 52
j.:l 3-1 T'_-°._'| An_-lél EEE
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T AFE 1199 79 55 9 F9 542 & 3-8)° AHsIit 118 &
S BF 20039 olfo] WaE AFE, 1 F AFH AT 9H, TFH AU} 2Ho]
Aot A 99 =k vS 4HEEE 28, Bl= 29), 59 3HEEHL &2
[Jot gsl= & g= Z+ 13) E ofAlo} 4W(E]7] 28, A& 1H, I 1H)o|qict. ot
A7 Q7 B AFen, YA oAl 7 ATte ©E71E ATl E} 33}
WA = -Erod_‘fé’ 103904 4,102808 Ex3licth Z+ E3lof W B

rlr )

rR ;0 n°"

A= F1HEE FAAR TRUST ARRstgod, 179 %‘LOML TRUS-@r MRH J%
g Baskal QIYltt 9] AYS w2 dFEE FE AY 28I} FAF 29 29
o] At EH ATHIE AP A= tiEE K9 Aol

=
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bh

|_7F_A EH
o

=
(e iy

ro

al X
== 9 72 54

Jm

o
o o ) oy B ESEA :f:’fl ot
o (n X _ -
ToEs =n ¢ i (€57 70) R &5
(ng/ml)
Castro University Hospital =~ & TRUS guided 3, 4, 5, 6,
1 ° 656 ag
(2018, E2%) Sdo Paulo(1) A 12(+a) core 7,89
. Clinical Center of _ i
Vukovic , . LIS TRUS guided 3, 347, 4,
2 Serbia2| Clinic of 129 =
(2017, Mi=H(op) o 12(+a) core  5.55, 8.42
Urology(1)
Osredkar .
(2016 Slovenian M TRUS guided
3 ’ University medical ' 110 27,33 gs
saLof n|ver3|ty n(w; ica o 10 core o
_ centres
38h=)
. ) 1. TRUS guided
National Institutes Governm
f Healthol 12(te) core t fund
of Healthd 3 ent fun
Shakir , s 2. MRl targeted 2.5, 4.0, N
4 National Cancer 1,003 donated
(2014, 0|=) _ Pigy 310423 10.0
Institute A% 249 - by
o ofLiEte MMt .
HA AIcF Ofe2 industry
. . = . 2.13, 2.83,
Mutlu Marmara University — & TRUS guided
5 _ 177 300,355, @i
(2009, Ef7)) Hospital(1) gy 12(+a) core 469
H Prefectural
. Nishimura Vclﬁz.oh. re ep ura FE] 5 TRUS guided 3.917, o1
ishinomiya =
(2008, 2=) ) y AT 10(+a) core 9.343 -
Hospital(1)
) _ . 2.0, 25, HEI|E(
Rosario CEizS) TRUS guided
T oo ;'i‘) CP7|24337) AR o 30,35 @2
O core
L C 4.0 Chalo)
ZET(Jeong) =2 TRUS guided
g °° SISO 1,063 3.0 oe
o7, taem)  C o EHSE) o 12 core =
_ TRUS guided
9 Sozen | tors(@) IS 408 10(+a) . im 2.91, 3.86, o
urology centers a) core XX =
(2005, Ef7)) V oL o 4.48 ¥
o
_ B
Partin I TRUS guided 274, 316, 7o
10 L7 | 2K(7) 604 Diagnosti
(2003, O=) it 10(+a) core =% 3.37, 3.72
cs
Paschoalin Ribeirdo Preto IS TRUS guided
1" ) 103 2, 25, 4 Academy
(2003, E2}&)  General Hospital(1) gy 10 core
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3.3. HIE2 &(risk of bias) L7t}

Ao ¥ZE MeiwEl 23 1150 tigk QUADAS-2 HI%
HAAN FAEEHAF D AFAPT AFO 471H4] F3 3
3 WS/ /ETA 7IAE Wit B WA 3-2)) € B 8

0

o]t FUESHAL FEAoA HEY HFo] ‘B HeE 7HORE, AFA
DA% 2kxF 4= gjy] (PSA AT L AEE A3 ST Zol7t AU, £ tPSA
BHET= (B 1.)9 7e

&
1o
)
o
Y
(e
filo

|
ok
<t
)
-
N
Y
)
)
o
o
s
&
P
=
ek

Patient selection 1N DR
indexTest NN [ —
Reference Standard IR [N
Flow and Timing N

| . . . |

0% 25% 50% 75%  100% 0% 25% 50% 75%  100%
Risk of Bias Applicability Concerns
‘ .High DUncIear .Law

O3 3-2. QUADAS-2 ZEIt it
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Il SR SO ZA APAE 2HDH

Castro 2018
Jeang 2007
Mutlu 2009
Mishimura 2008
Osredkar 2016
FPartin 2003
Faschoalin 2003
Rosario 2008
Shakir 2014
Sozen 2004

Wukovic 2017

Risk of Bias

Applicabili

Concerns

® | Patient Selection

=

® 0 ® 0O 00 00 0O ® O nuexTest

. . . . . . . . . . . Reference Standard

® O e e e e e e e e e rowanmng

. . . . . . . . . . . Patient Selection

. . . . . . . . . . . Reference Standard

...........IndexTest

| @ nigh

~
=
=
o
D
&
-

. Low

13 3-3.

=2

H QUADAS-2 Zm7t Zut
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MM SOI3E HAG SRy o7

3.4. ZAu

F 1719 24 979 ASe= dvbe ot Zo] A2l tPSA AHA|
oF AHEA AL 2HE 7IR0E AP, A%, 9S4, A2 dgshe ﬁET
£ AFstolon, 7 dolA s ASHgE AR 6}11 d= Aedle
o] FAE olgsto] AEsigint. 7 B oA AA7IES ® 3-10, tPSA mﬁl

4ng/ml FIg] T3t tPsA ALY AHSE AMALE, Solk, PHoISE, 240
25, pgomy] S4omy| AAgslE, Ackexy] AUCKE E 3-119] Fletar
Aok A3} 9o

Castro et al. (2018)2] HAollA tPSA HHA]| ot 2tk
o, 1 99 AfolAl= 270 o3l (PSA AT ol digt IS E AIE BEIo)
A
H 3-0. Mt Halw KE A4
B A=z He|
AL TP+ (TP+ FN) 2HO| QU= MR T HAZIE R0 Ml HIE
B0l TN+ (FP+ TN) 20| Si= A S AT 240 Ml HIE
LS TP~ (TP+ FP) TARZIVE 280l M 5 AR HHO| QU= AR HIZ
ST TN+ (FN+ TN) CAFZEZDL 2801 Al &AM 20| gl= Al Hig
RHS oto AI2t0| HAIZITFIE OFAlQl B
opory| AT - (- S x) AHS JIXR] 2 ARO| ZARZEIDH PEY =E0 H]
ol 285 71 AIO| AR SEY S
EHS JIXK| U2 AIZO0| OAAAS HOX| UL S5
oxoc| (- RZE) s Solx Sk VAONIN 20| OldAAS HOIX| o =5
Off sl HES 71 AIO| Oldadig HOX| Y2 &5
AR (7P+ IN) = (TP+ FP+ TN+ FN)  JIH| AL & DIkt T390l Al g9l Hig
20| S M & AT YEY 0] Hidh |
FICIQ=XH| (TPx TN) = (FPx FN) Sen Te TR e mam T et
U= M T HAZI} 2H4Y A9 H
7t 2H 24 Z4un

11709 BAHY ==2olMe] A A7 (& 3-100°] AASHAH. PSA
‘%‘Hﬂ 20ng/ml °[ste] A7t 7H, tPSA M7} 2ng/ml o3 =Rt At A7t 3
Holt 1HAAE (PSA HAE A . diAA 871 5 dFl B3, o
FARto] HAE 5HY AT F 4HAME 604 ol Rl A7 13, 504 ol A+
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b 13, 184 o]l A+7F 18 0|9t A%7]E0] AHA
gto] Eﬂ/\]ﬂ‘ﬂ ;lx ?%% O0H A9 ZAE AuHY, 15 2#WoAN= =k iRt
AHol W9 2 BHS AASIACH, 4H A= A D HARAIR o] HiZ
AAIA. AR AR HYeAL Hoh &A% Nishmura et al.(2008)9] Aol
ARt BAZCE [t Aol YERTE tidAF 7B AA7]E0] 5HY oA 4

SHEQEZA 5 o] Jlon, 1HY AtdAe AFAHAL A4
2749] 7o) UeH, WA SHAAE F7HAQl 7]Ee] it HiAAR Al€)7]E
Al A% 5(2007)2] AFollxde B ARAR}, Paschoalin et al.(2003)9] A7-olA
+ tPSA 10.1ng/ml oVl Al AlQlstitt. 1 & AFoA= 2F tPSA Ao
F= vE F e dE B8 AgA vdS, AYA A5, 71E Z A 52 A9
7120 olith. BYE AR (PSA A= F 9 H|[ATAO|A BAHCE [t
7} Q& 9= Castro et al. (2018) Mutlu et al.2009) ¥ Sozen et al.(2005)
3| AFolltt. 7B AtollA= oSt Ael7t YIAAY AFtolN BAZETLE A T
SHA] dotth EAEAHCE O}H&i—*o} A73AXeE e 52 A4 159 5
Z2AF gAAE TSk At SHo W (Castro et al.(2018), Mutlu et al.(2009), ;ﬁ*é
A 5(2007), Sozen et al.(2005), Partin et al.(2003)), S4F7F H&oA] &2 A
T= 6ol

F 1109 EAY =209 (PSA ATAE AR EE= (HE 3-11)0 AA[6HS
o 11" AAERNA (PSA FHA 2-3.99ng/mlY HAHAY Jd W E+=
0.573~101%2H, Eolke= 0.017~0.631°|%th. ol =39 AAMdSE: 0.18-0.68
2, AAEELTE 05 ol B3 4#Hol(Partin et al.(2003), Mutlu et al.
(2009), Shakir et al.(2014), Vukovic et al.(2017)), ¥AoI&EE 0.13-0.57°1H
0.5 oJAel E32 2@olrKShakir et al.2014), Vukovic et al.(2017)). A=
v Z3k= 0.80914 17.790]%tt. At =H] 10 o]49] 32 Mutlu et al.(2009)
At7F QISiE AUC Z3H= 0.530014 0.80] %

Castro et al(2018)9 <dA+= AFEE T 7K 329 dA+olH  PSA
2.6~10ng/ml WAL ZFolch. tPSA AHA] 3ng/mlolA ABAY el gt
WFEE 1, Bk 0.017, AAEEE 0.2701% Byt tPSA AHHA|of] whE AP
A HoAesE BN AF4=E, Osredkar et al.(2016), Mutlu et al.(2009),
Nishimura et al.(2008), Sozen et al. (2005), Partin et al.(2003), Paschoalin et
al.(2003), Vukovic et al.(2017)] @77t AAEH, ol EFoIA tPSA HHA7L 5

Z}o

_—

i

X

N,
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7Hdas YA A9 WiEs A4shlE2 Aot fAY), Solke S8,

Shakir et al.(2014)9] ATollA+ BAFHE TRUS T, MRI ©5 9 TRUSS
MRI®] 54 At 59 Al 7IAZ 310 tPSA AHA] 2.5ng/mle] AHHSEE mels
¥t TRUS € MRI BA] HAR= TRUS @5 ARl vl AARIE= 7 S9AT, o
AoflA wo] ARREE= TRUS 2HE AR3&319T

A 5(2007)9 AFolAE AFE PSA A 3ng/mlol| dist APAY At
S 237t A IS g 70 ARelA 60d diRtET W2 v,
=2 B0l 9 =2 FAARELET Yepdth

AEATY] AAPgEE, FoEE 9 A=y AIE Foto] B Mutlu et
al.(2009)9] oA PSA AHA|(2.13ng/ml, 2.83ng/mD2] AHAY] thet XA
AJo] 7F &9kt}, o] AT tPSA 2.5ng/ml oA} 52 FALAAAL A o440l
e dARE EFFen, I AW (PSA HEEEPL  AFAIA
25.3(58.9)ng/ml, BHI¥EEAIA 8.53(14.28)ng/mlo|3itE. ©] tPSA A& 7]El 107)
AT Hrh 94t olHdt BN 542, w2 AT 7o%E 7FsAdol A

ol

=

A+ 9" Agez Hd, ofAlofMutlu et al.(2009), Nishimura et al.(2008),
7970 5(2007), Sozen et al.(2005)) ¥7+9] tPSA A& WHAE=E 0.818~1°]R2H,
Eolz 0.017~0.63101%th. AAMIEE: 0.23~0.68, FNSEE 0.42009h, A
QAH[E 1.17~12.79 & Z07 EXFItt. ] (Vukovic et al.(2017), Osredkar et
al.(2016), Rosario et al.(2008)) AollA tPSA AT THEE 0.833~1°]9°H, &
ol 0.063~0.273°1%th. AAPIEEL 0.5015) FAAISEE 05000 ATk =H|
0.8~1.87 o]ty FH(Castro et al.(2018), Shakir et al.(2014), Partin et
al.(2003), Paschoalin et al.(2003)) @79 A= THE= 0.573~10]%2H, Eol=
0.373°]st o|9tt. HAMIEE+= 0.18~0.57, ¥AN&E+= 0.13~0.57, ZH=H]|
3.26015} o]t} AR Fdote] HH §E 4719 A9 AT 7|EAE

Ho|gt}. ol #¥ AT tAY] PSA $AE E%F 10ng/ml PR 71Et
9] R AFoA= 20ng/mi7HA] SIS WiZelet 4T & f¥ AT
e A= W2 tPSA HYolA 22 T 2yt loitkal F4sieith Al
©HQ ZH|E ofAlo} GiLofA & Zog Husigior} Mutlu et al.(2009) FT1E A€
SPH Al A|99] AekQ 2H]= H&3t AXp7E UEH.

e orr & orr

N
> 18 rlo
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=
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E 3-10. 2BUHZEA| YKt HFI|1E

— IRt HE7IE 2ZE g% 54
il tPSA AR} HIQJ7|E=
Q@ ) KD 7IE} L oAA(H) tPSA(ng/mi)
(ng/ml)
MY A
SEE X7 ) )
C M A QCZIA ZMOILF OIM MlTA MM (Zu + HETR) (B +BETRY
astro B 26-10.0 CEd da 49, 240|L Bkg Mixtd HEME otsiX): 69.4+6.87 OISR} 7.60+1.70
(2018, S22 e S #e= HIQI2tA};: 67.6£7.16 H|ISHR}E 6.29+1.81
I} + OISIX}: 6.29+
ZI29| b YMBtAERA AMK AL °F '
tPSA Z0| JS DXz 82
tPSA X0 FHE OXl= AE 58
HEM A Y Bt + BEHX B+ BEHX
Vukovic RIRAX|ZAL T= e ; 7(I') (_ I')
> 50 2-10 =24 dENE QISIAL 65.3+6.6 QIS 5.81+1.98
(2017, MI=2Hlof) A A7 : ;
oz 71 H|QI2HR}: 64.0+6.6 H2tA}: 6.24+1.96
olcz2A x|z 14
malignant disease A=
Eht MY B
TEM M ZHKt
dutasteride, finasteride = Q=2
Osredkar ORI A% (B2, I0R) (B9, 10R)
- 1.6~8.0 - e QBIRE 67 (633-71.9) Bk 5.03 (3.85-7.60)

(2016, £24{L0p

M7 H I7HY SO PSA 472 82 4

A= Q0] instrumental procedure

t=0lL L= Sot HEM EAiE 1A

HII2R}: 64 (60.8-69)

HIQISHAL: 4.34 (3.47-5.59)
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HRYMO FITHS QJ5t FRM S0[3IY ZIAf| NitEs o1
it LTt STk oEE e £8
o tPSA AR} HIQJ7|E
T 7|Et Crelxt 2l 1=i(M) tPSA(ng/ml)
(ng/ml)
M2 IPES 0lslfol 27| HEA o=
Al A5t BHR}
A Shakir >18 oo MM MRI A ST S T EOE 4+ QU2 He=E (B2, I0R) (B¢, I0R)
(2014, 0}=) OlA “e ol A OI7ARI= X} 62 (57-67) 6.7 (4.4-10.7)
AHIET|LL AN KIS HMISTIE 71
StX}
tPSA &7t oA
MM HITHS, Dt MM, FEMetol
S =AL i _
" Az IE (T + BEHA) (M7 + BEHA)
t L= _ _ _
5 . - >25 testosteroneO|Lt finastride X|22 21 OIBIXE: 65+7.2 OIBIXE: 25.3+58.9
(2009, E7|) S2 AAELX|EA , ) ,
= Eixt BB 64.3+9.1 BB} 8.53+14.28
A opyazt
HEM Hre 1"
MAS 25
= M2 BK -
= o Z=O|A HHO
g Nohmua 27-10 a0l 85g e 0*;;?;5 E(J6T2|) %) °*;+X:66T |2T4‘ 6 :Dg 81)
_ - - QISIR}: 73. - ISIA}: 6. 1-9.
(2008, L) ' S PSAO| EIS F 4 QU= os =22 _ _
HIQIBIRE 68 (41-90)  HIYEIE 6.11 (2.84-9.57)
48
MHorS Helst oF np
Rosar Ao EA (E22, 1QR) (592, I0R)
0sario _ _ _ _ _ _ _
/ (2008, %) 50-70  3.0-199 - ZQ M| ME FQ 557| ME U= YBKE 63 (59-67); o1BIRE 4.9 (3.7-7.6);
» S DA (3 HIQASIKE 62 (58-66) HIQASIXE 4.1 (3.4-5.5)
7043 104 ojgt
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XA} CHARE 71 . DEE XL EY
L | (:;/SQD 7Iet g%t HED I (M) PSA(ng/m)
SIEQEZA0|Lt
Azzzioz
HAHRI (Jeong) L_%: N
oo oy 807923 ze - N M e 9l 60-79 Z9k 68
‘ AP EINT,
R 221 o
071
Sozen SIEQEENOZ - EAEAEIEOIL} TLAHROIS 285 (8eF £ 2R B+ BEN)
oo ey T e - R FEE NS ST 0278 SEE 99101
HIQBIRE 62.3+7.9 HIQIBIRE: 7.45+3.0
- MPMAOL; ZRE MEM HAE 1A
i ot g 2 T 302 OO estrogen, (B9, 10R) (B9 10R)
10 (2003, 01 - 2-10 x1292] finasteride, quinolone & tPSA #X| BIXE 65 (59-71) OIEIXE 55 (4.0-7.5);
’ BBIZ 2oz 4 Qi o2 =8 HIOMBIR: 61 (55-68)  HI2E: 3.8 (2.1-5.9)
- tPSA> 100ng/ml
: x
(ZZZthz‘;é) 40-79 >2 &"g;;lfg g ipsaz 10.1ng/m #o| 40-79 el 2-10

IQR, interquartile range(AH2|4=H2])
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H 3-11. PSA ZAlQ| MEIMOr RICHYSHE

tPSA
AHZ4 OFA %kl OFAM %A'I ZiAl II_|II:_-|-

o T - Mo N age g 2° 86 ¥ =8 B AUC
(na/m) o (T (I @I=2Y) FE2Y) G OET <TH <KEH Hair QXH|
ng/m

Castro 2018 3 TRUS 172 476 0 8 1000 0017 027 100 102 0 027 -~ 0683
. 3 60 60 5 4 0923 0063 050 044 098 123 050 080
Vikovie 2017 4 o TRUS g 58 6 6 0906 00%2 050 049 100 102 050 098 96

27 34 69 2 5 0950 0068 033 071 102 074 036 123
Osrediar 2016 44 TRUS 4 60 4 14 0900 0189 035 078 111 059 042 187 00610
265  TRUS 444 478 25 56 0947 0105 0480 0690 1060 0510 0500 2.080
, 25 MRI 380 411 89 123 0939 0098 0470 0650 1040 0620 0490 1.680
Shakir 2014** TRUS+ _
25 R 528 394 36 45 0573 0103 057 056 064 417 057 168
213 42 72 2 61 0950 0461 037 097 176 010 058 17.79
283 40 60 4 73 0900 0550 040 095 202 017 064 1217
Mutlu 2009 3 TRUS 37 56 7 77 080 0572 040 092 200 027 o064 727 OB
3.55¢ 36 49 8 84 0818 0631 042 091 222 029 068 771
Nishimura 3064 o &2 115 0 2 1000 0017 027 100 102 0 028 -

2008 3.917* 40 101 2 16 0950 0140 028 089 110 035 035 317

Rosario 3 - - - - 1.000 0.000 - - - - - -

2008 TRUS 0.624

(initial Znot 3.5* 1008 2024 220 760 0833 0273 035 078 115 061 045 187
3(total)* 353 649 12 49 0967 0070 035 080 104 047 038 222
H8%l(Jeong)

- 360s) TRUS 209 438 7 32 0968 0068 032 08 104 048 035 218 -

3(70s) 144 211 5 17 0966 0075 041 077 104 045 043 232
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lIl. EEiM

SR

tPSA

MA TP FP FN TN o =4 o = ZA EIct
(ng/m) e (YY) |gY) @®I2Y) T2 OEE OIS= <S&EH <SEH HEE QXH|
291 73 311 4 20 0.950 0.059 0.19 0.83 1.01 0.85 0.23 1.17
Sozen 2005 TRUS 0.558
3.86* 69 280 8 51 0.900 0.154 0.20 0.86 1.06 0.65 0.29 1.57
274 223 314 12 55 0950 0.150 0.42 0.82 1.12 0.33 0.46 3.26
3.16 212 279 23 0 0900 0244 043 0.80 1.19 0.4 0.50 2.97
Partin 2003 TRUS 0.599
3.37 200 262 35 107 0.850 0290 043 0.75 1.20 0.52 0.51 2.33
3.72* 188 235 47 134 0.800 0363 044 0.74 1.26 0.55 0.63 2.28
Paschoalin 2 TRUS 84 0 6 1.000 0.067 013 1 1.07 0 0.18 -
2003 2.5* 13 59 0 31 1.000 0344 018 1 1.53 0 0.43 -

* 7} A7Lo] od] A AGRSLI}F /P 22 (PSA AU 5.

" ofeps

A A] Shakir A=
o Rosario (2008)9] ATAAE 3014 2709] tPSA Fwx] At QYAAT, AA] 3ng/mio] st ke 2x 28BS vk
tPSA Aty ZA3o] vyt WAE 9 Eo

—a

=9t 7R

gl
A
e

A TRUSS AEHShs A3 A8 348 (eong) ATAAE AANIAS ZF AP At AST,

Sl A 2F0] BobselA 2719
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62

o Ct2 9|5 2| E0|SHR o] =
MY TS oot MM S0/FE AAM duEy S
Lt MIEHEA Zat
. [ B —
Stutyid H SENSITMVITY (96% C1) Studyid H SPECIFICITY (95% CI)
i :
Castro 2018 1 =| 1001008-100 Casro2018 |m | 002001 - 003
Vukowc 2017 —a | 081j081-00m Vuskanac 2017 a+: 0.08[0.04-0.19]
Osredkar 2016 —a- | ossjo74-007 Osrediar 2016 0.19[0.11-030]
Shakir 2014 m | ossps2-087 Shar 2014 | w0 0.10(0.08-0.13
Mo 2009 —at | os2p067-092) Mty 2009 4 - 063(054-071]
Pishimura 2008 —= | osspes-099 eshemora 2008 - 0.14[008-021)
1
Rosaro 2008 - 083(081 - 085 Rosario 2008 1= 027[026-020)
Jeong 2007 = | 007004-008 Joong 2007 | ® | 0.07 [0.05-0.09]
Sazen 2006 - | 090[081-098 ‘Sazen 2006 1: 0.15(0.12 - 0.20]
Partn 2003 - 080[0.74- 085 Partin 2003 | - 036(031 - 041
Paschosin 2003 —a| 1001075100 Paschoain 2003 | —-— 034(025 - 0.45]
|
COMBINED < | osz0ss-00s couBNED | <> 0.1610.00 - 0.26]
T
Q=13450, df = 10.00,p = 0.00 ! Q=50060, 0 = 10.00,p = 0.00
2= 0257 [89.42 - 9571 H 12 = 86,04 [97 49 - 98 50|
00 02 04 08 08 10 00 02 04 08 0B 10
SENSITMTY SPECIICITY
A (2-3.99ng/mi)
Studyid 1 | sewsmvary@sxcn Studyid 1 SPECIFICITY (95% C1)
H H
1 1
i i
1 i
Ostediar 2016 —4& | osejosr-0s9 Osrediar 2018 | ) 007 0.02- 015
1 i
i i
Shakir 2014 § | oespsz-00m Shakir2014 | ®! 010008013
i i
Muths 2009 —-E. 091[078-097) Muths 2009 i —-— 055(046 - 064]
1 i
‘Sozen 2005 4 | vesps7-099 Sozen2005 | ® | 0.060.04.- 0.09]
i i
i i
Partin 2003 ® | oospoer-oem Partin 2003 - 015(011-019)
i i
Paschoalin 2003 —Ll=| 100[075-1.00 Paschoalin 2003 |- 034025 0.45)
H H
1 i
i |
COMBINED L] 064062 - 0.06] COMBMNED <> 0171008 - 032]
H ]
1 1
|| e=1256.0=500,p= 003 ! Q=205.04,df = 5.00,p = 0.00
1 1
| | 2=60202449-9591) 1 2=97.56[96.53 - 96.50]
00 02 04 06 08 10 00 02 04 06 08 10
SENSITMTY SPECFICITY
2-2.99ng/ml
Studyid 1| sewsmay @sxco Stusyid SPECIFICITY (95% Cl)
|
Castro 2018 || 100098-1.00) Casto 2018 002001 -003
Vukovic 2017 —-:- 091 [081-097] Vukowie 2017 0,00 [0.04 - 0.19]
Osrediar 2016 —at | ossgo74-a9 Osrediar 2016 01910.11-030]
1
Mty 2009 —a | os2per-092 Mo 2000 .- 083[054-071]
|
MNishamura 2008 —l= | 0584099 MNestumura 2008 014[008-021]
I
Rosario 2008 = | | osaei-o0es Rosaro 2008 027[026-020]
R ta | oormse-aom P F——
Sozen 2005 —a | 0%0081-095 Sazen 2005 0.15[0.42-020]
1
Partin 2003 - | 080 [0 74 - 0.85] Parin 2003 036031 -041]
i
'
COMBNED ¢ 092(0.84 - 0.96) COMBINED 0.16{0.08-0.30]
E Q= 0005, df=800,p = 0.00 Q=46083, of =B.00,p = 0.00
! 12=91.12 (86 70 - 95.53) 2= 9826 [97 74 - 98.78]
00 02 04 06 08 10 00 02 04 06 08 10
SENSITIVITY SPECIFICITY

J% 3-4. PSA HHX| Held

3-3.99ng/ml

DIZEQ £0|E coupled forest plot Zit




24 = oo
- T ———— B W
e - e A
i >o > G
i g 2
'S G 8z
10 o8 o8 o4 02 00 10 o8 vs 04 02 00| "o 08 08 04 02 00
Specificity Specificity Specificity

Study estimate @ Summary point [ Study estmate M Summary point Study estmate @ Summary point

HSROC curve i cefidumon HSROC curve e HSROC curve oo idence

95% prediction 95% prediction 95% prediction

region region region

PSA EHX| 2-3.99ng/ml PSA M| 2-2.99ng/ml PSA HHX| 3-3.99ng/ml
= o
72| 3-5. PSA MEH| e HSROC 2

Study TP FP FN TN Sensitivity (95% Cl) Specificity (95% Cl)  Sensitivity (95% CI) Specificity (95% CI)
Partin 2003 [3.72] 188 235 47 134 0.80[0.74,0.85] 0.36 [0.31,0.41] - -
Mutly 2008 [3.55] 36 449 g 84 0.82 [0.67, 0.92] 0.63[0.54,0.71] —u =
Rosario 2008 [3.5] 1098 2024 220 Va0 0.83[0.81,0.85] 0.27 [0.26, 0.249] u u
Osredkar 2016 [3.4] 32 B0 4 14  0.89[0.74 087  0.48[0.11,0.30] —= =
Sozen 2005 [3.86] B9 280 8 o 0.90[0.81,0.95] 0150012, 0.20] - =
Wukovic 2017 [3.47] 58 58 B 6  0.01[0.81 087  0.08[0.04 019 - =
Shakir 2014 [2.59] 444 478 25 5B 0.95[0.92 0.87] 0.10([0.08,0.13] LA
Mishimura 2008 [3.917] 40 101 2 18 0.95[0.84, 0.99] 0.14[0.08,0.21] —= &
Jung 2007 [3 total] 353 648 12 49 0.97 [0.94, 0.98] 0.07 [0.05, 0.09] LI
FPaschoalin 2003 [2.5] 13 a4 o N 1.00[0.748,1.00] 0.34 [0.25, 0.45] —a —a—
Castro 2018 [3] 172 476 0 8 100088100  00Z[(QOT,003 ., . Wm0

0020406081 0020406081

J3 3-6. A (2-3.99ng/ml) He| DIZE ¥ S0k £

ZA|(2-3.99ng/ml) IFoIA THE 9 Sole £IU(IY 3-6)) Aol 93] &
7} Qlokal w0} oK (bivariate) ¥ HSROC 2¥Z AREsto] g8y random
effect) WEHEAS AASHITE 2 Aol Baskal Ql= PSA AR gholl Aozt
A7) Wol, 2-2.99ng/ml}t 3-3.99ng/ml, 121 AH(2-3.99ng/m)E I1FS Y
ol BAS . 7 AolA of7] Aol dig) IS Hagh o=
AR A3t 7H 52 A9 ute 9 Eolng AEste] 2A4sigict. 24 o
TollA (PSA AT ghol 7 E AAPE ] wet vetRAe A3 (" 3-5)3%
2t} tPSA A HSROCS ol HFolA 4 58 A= (& 3-12)90 Al
A5ttt

tPSA AHA]  2-3.99ng/ml IF(11H)IA, WHE A= 0.92095% CI,
0.86-0.95)0]1, Eo|x=: 0.16(95% CI, 0.09-0.28)Z AREEQIt:. (PSA HeHA|
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3}-% |.O| )\-I_l_l.'j)\‘l 021

2-2.99ng/ml 156H)H 3-3.99ng/ml IF0OH) ¥ UL Eolg gl S o,
FAA9 95% CI ¥t A & IF 7t AY A7t JAHRAE 0.9495% CI,
0.92-0.96) vs. 0.92(95% CI, 0.84-0.96); E°l&x 0.17(95% CI, 0.08-0.32) vs.
0.16(95% CI, 0.08-0.30)).

oAy}t S HIEH] gt A E44d HA IF % PSA HHA 7t &
SHTIENA et oldd 9 &% vEES UEUA AUTHEA 11F, Bivariate
Correlation=-0.979, HSROC beta=0.17(p=0.250), Deeks  Funnel Plot Asymmetry
Test, p=0.17; 2-2.99ng/ml 1%, Bivariate Correlation=-1, HSROC
beta=1.95(p=0.225), Deeks Funnel Plot Asymmetry Test, p=0.46; 3-3.99ng/ml
1%, Bivariate Correlation=-0.98, HSROC beta=0.17(p=0.287), Deeks Funnel
Plot Asymmetry Test, p=0.37).

H 3-12. PSA ZA} HHX| HYH 0|HZ I HSROC M2 FFX|
tPSA FHEX|: 2-3.99ng/ml

Coef. Std. Err. z Pz [95% Conf. Intervall
Bivariate
E(logitSe) 2.400633 3177951 1.777766 3.0235
E(logitSp) -1.621641 3520943 -2.311733 -.9315488
Var(logitSe) 9263627 4665105 3452401 2.485655
Var(logitSp) 1.312273 .b898442 5437804 3.16683
Corr(logits) -.9789309 .03451 -.9991701 -5710013
HSROC
Lambda 1.132578 3165458 5121594 1.752996
Theta 2.052717 3258742 1.414015 2.691419
beta 174125 1512493 1.15 0.250 -.1223182 4705683
s2alpha 0464599 .0726967 .0021637 9976289
s2theta 1.090946 4998478 4444277 2.677968
tPSA HTX|: 2-2.99ng/ml
Coef. Std. Err. z Py|z| [95% Conf. Interval]
Bivariate
E(logitSe) 2.82042 0.175619 2.476213 3.164627
E(logitSp) -1.60968 0.415918 -2.42487 -0.7945
Var(logitSe) 0.022663 0.07364 3.89E-06 13.21797
Var(logitSp) 1.108935 0.668994 0.339935 3.617558
Corr(logits) -1 ) )
HSROC
Lambda 6.850902 6.661692 -6.20578 19.90758
Theta 4.034067 2.849038 -1.54995 9.618078
beta 1.94521 1.602863 1.21 0.225 -1.19634 5.086763
s2alpha 1.84E-05 . . .
s2theta 0.158526 0.269593 0.005656 4.44299
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tPSA FHEX|: 3-3.99ng/ml

Coef. Std. Err. z Pz [95% Conf. Intervall

Bivariate
E(logitSe) 2.394735 0.376475 1.656858 3.132611
E(logitSp) -1.66869 0.416058 -2.48415 -0.85323
Var(logitSe) 1.064206 0.589401 0.359414 3.151058
Var(logitSp) 1.501144 0.742431 0.569389 3.957631
Corr(logits) -0.98335 0.033432 -0.99968 -0.38477

HSROC

Lambda  1.078612 0.305892 0.479076 1.678149
Theta 2.07049 0.383465 1.318912 2.822067
beta 0.171999 0.161473 1.07 0.287 -0.14448 0.488481
s2alpha 0.042083 0.082382 0.000907 1.951772
s2theta 1.253412 0.6313 0.467061 3.363679
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PSA AN AT EE FE APHS ol&sto] gt 10719 £ &t
Aot 1 F 37H9) oA PSA YAZI PSA HARS] AHAEAS HIstA, 171
o] E3oAE PSA X9 HPAd HAL, 1719 oA PSA HARET w2

& A4(Gleason score), 17]9] F™olA PSA S22} ALY AFEH, 1749
ollA PSA Hox|o] w2 Agedst 2Ejs AL, 2719 EdoA PSA A
2 AL HAL SEE HeE I Basoint
olg|Y 5(2008)= 6OAl wgk =19l AYAMAY MHHAEHO PSA £E(PSA
velocity, PSAV) AQAE At AHIASHEAY] A73AXAME A=mg o]8&sto
PSA AAE 14 ZHH0Z 2/ oA ZA%E 40A4~604 B4 10,0118E tife=z 4
5 St AEA BHS AlFok] fJgt PSA AAR] AARCEE 3.5ng/ml&
A5t YA oS 7T ALY R Akl IANES HPAdwez 9
ARk old= 7HIAIRE A9 2AAAL ARollA] HPAGeRE Az k2 IS
AAdzoz  FHESIG T #9 PSAV S 84 RS EA(Receiver
Operating Characteristic, ROC)E °©]&3dto] TIEel Eo|wE H|wslrt v Z
o, Aol wE PSAV AAGS Aol §ldTh 6041 wElA 7]E9] AAZS
0.75ng/ml/yearolA] PSAVE 55.6%2] WIZHESF 99.2%°] Eo|=g  7hHon,
0.35ng/ml/year2 AAFE W5 W] PSAVE 78.0%2 WHES 96.2%2] Eo]
T2 60A plollA] AAGS REAE o WHEst folotAl Skt SHAIEE 60A|
ol olME YAFS FEUS W WHEE sy Bolke AT

Deliktas et al.(2017) A= Aol Hzx AYA A AY T oA I# 3759
< tgoE St tRES PSA AA AF e VIEeE Al IE:
2.5~4.0ng/ml, 2: 4.1~10ng/ml, 3: 10ng/ml 2¥Ho& BF3Ich Z+ 159 AY

r

£ ofg i

m=a X1 Ju



A daeT AP gIM 2 F Wt Fofdo], AdEA Fujo] mE FojZolet
2EE A4S vsi A AT TEEE 26.7%R3L, A WA IFolAe A
AT FEE2 11.5%, 7 WA IFolMe dhAdde] Bde2 17.4%, Al WA 15
oA YAt FHE2 52.9%%0h 24 IF 3t Bt Zojdolet AyA Fulo] wE
Fojdols SAFCR Afo|7h iirh. AUAY THE2 AYH PSA HAF 2] B
#stal Add #

mof ¥[SRIty E3F PSA HAF A3 glo] F7kgte] wet IEe
A7t S71oke B2 vk PSA AAF Z23gto] 3.6ng/ml P9l SRtojlA= A9
eto] AR ottt

Ibrahim et al.(2018) ¥4+= 5541 oY 1,20799 54 &4
TRUSE ©-&3t AHA AHS Aldst7] 1t PSA AAF 21e] 24g 44
St AFE SkgiHh ol flste] A AR ATtet ROCE ©l-&5t3ith
ﬁﬂ@]ﬂh Aol 7FE PSA A7t 7Kkl H, TRUSE ol-&sto] A

& 15799 &4 S 10378(65.6%)7F AFAY A& A9k} ROCAIHE PSA A
#< 10.05ng/mlzE AASIRE HF 92.0%2] WAL} 92.6%2] E°|LE Hth

Thompson et al.(2004)= FUAHZto|=(finasteride) 5Smge WY 8% 3L 7
| ¢ AEAY IHES £Y 5 U=AE B floto] 3 A olsHA {1k
A2t AFE ARSI o] A= 5541 ol4de]al, PSA AAF A7} 3.0ng/mlolst
o|fA] DRE Z¥} o} fl= & 18,882780] 749 vt Aol hofet e e
32 mid PSA AAR} DREZ Wotth PSA HAF 237} 4.0ng/ml oldolAY H1%4
2l DRE 2%& 71 49 Oﬂt AAA RAHA AIBE Aasigl. Yo wiy
wo} FAo] Z3E 62~91A4] ARMEA 2,950 2] Bt PSA HAF A= 7.9ng/ml ©]

o

o]

|o
il

tlo

A

-0
=

]_

o
4

2N
o it
o,

rlo
9

A

-

==
-

—_

™, 96.2%7F 7ng/ml o3 PSA HAF ZHE Hty. A+HE 5 15.2%%0 449
AALESEA APMACE Ak wgtom, 1 5 67%8(14.9%)°] =d& A
7o1doltt ARAY HHES  PSA AAFEF  0.5ng/mlolstolA  6.6%,
0,6~1.0ng/mloIA 10.1%, 1.1~2.0ng/mlolA 17.0%, 2.1~3.0ng/mloIA 23.9%,
3.1~4.0ng/mlolA= 26.9%Att. 7IE92 AFAYY] AT FoHA =ol= AL
= UePEARE QIFT} g2 FO5HA] 2 Ao E YT

HgZ 520000 24 PSA A9 Aothe Hl =Rl @A F PSA AL
3.0~4.0ng/ml%1 &+ 6583 4.1~10.0ng/ml] A 305 H/HF 370922 A
T AFE AlFSHT 2 SR AleloflA MYHARAAA Al APALY] JHE9
Zlolot sty EA9 zlolE KA stttk F 9 AFA Fuel PSADE H|wEh
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A1}t 3.0~4.0ng/ml ARLOIA FolobA Wkt 3.0~4.0ng/ml AR 26.2%,
4.1~10.0ng/ml $A=EY] 20.3%7F AHAUAC = Aot & & 7o) AgAd &4
&9 Aol= FATHoE [Fou|gt Aol7} YTk I SEE Mg 70149 dFHL
2 F3t 49| HlEo] 3.0~4.0ng/ml EAREONA 29.4%, 4.1~10.0ng/ml FARLOA
= 38. 7%= FoJgt Aol= Qi

24 5Q007) AFE 12709 Bl ARENS WL AYH 4ES AR
50~79419] 3L o ST RS S0, 60T, 70d AFEE Lol PsA
AA] QARH2.5ng/ml, 4.0ng/mDY W) BASG B18L ool 20059E A7F
ggzie] Qo] fYsint ol Belel W 504 olgolwIAl PSA BA A}

2.5~9.9ng/mlE 7= 449 AT FHES F90Ieith. 4% 231}, PSA
4.0~9.9ng/mlQ! AL 3=l GAY 4.1%¥, 11 F 50t= 1.4%, 60t= 4.6%,
70th= 11.8%%tt. PSA 2.5~3.9ng/mlQl FAl= =19l HA] 6.1%%.2H 1 F 50
= 3.3%, 60d+= 7.2%, 70d= 12.9%%9t. AHAL A& PSA 4.0~9.9ng/ml
A o, S50tolM= 14.9%, GOHHolA= 14.2%, 70tiolA=  19.7%%ch.  PSA
2.5~3.9ng/ml¥ w= 50tHollA 15.4%, 60THolA 14.3%, 70tHellAl 30.0% Tt PSA
AAZEe] 4.0ng/ml¥ ®, §HE& 8= 500014 0.2%, 60tolAE 0.7%, 704l
Me 2.3%2 F 0.7% 3=t dAgo] 2.5ng/ml¥ WY FHE& FHA= 50tolA
0.7%, 60t= 1.7%, 70t+= 6.2%%Tt.
Gershman et al.(2017)2 83} vl=oA W33t 7lo|=agle] M7t o] HEA
ZAHA B AGA ZAHA & PG B2 Bl HIlE Eelsta HY
AL & BAEO AR RE gotlaAt sioich AeE Zo|=eijlE F 47 (the US

preventive services task force, USPSTF, 2008; the European Randomized

A 24

study of screening for prostate cancer, ERSPC, 2009%2} the Prostate, Lung,
Colorectal, and Ovarian cancer screening trial, PLCO, 2009; USPSTF, 2012;
the American urological association, AUA, 2013)Z ¥ 104,584% (40A] oXhHE&
giatog A¥A AJAY EX(interrupted time-series analysis)& dFth A HA A
24 247AE 71202 Sj9a, A WA YA 2174 olFo] Holw g olae)
AYH 2AANE o AP AT Aeel BAsd BAEA e YA
2709 MRS HH, 20089 71202 AYH A U8 2.97/100,000% - 4L
oA 2008'd USPSTF di 2% 10.12/100,000% - ALHF HastAd 20129
USPSTF #x A= 13.871/100,0007 - 7H¥, 2013 AUA 7lo|E=2iql AZoj=
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8.871/100,000% - 7HEvE #asiyltt. ol wAH AYA 2HAAL BHEOAE H%
o A Btk Z3Eoz 20059 1Y (64.171/100,000% - HE)FH 201449 12
9(42.871/100,0007 - /HE)7HA] APM ABAulEo] F 33% Aoty AEA 224
AR 2 30 ool AR EFEE, FIGHHESA ¥l A, HES, 2HAA)
2 20084 7]&2& 20124 USPSTF @Y Fof v|mjd3A vlkr] 7Y AHAA 9
TAag Qloto] AAA S &) TAstATH-2.571/100,0007 - 7H¥). 20134
AUA 7lol=glel WE Fofr 2008WHTH AA|ZQ s wA) = pi
(-4.171/100,0007 - 7H¥/¥). w78E &4 A= AAHE TS T4 HEo|
7438193 o= 2008 USPSTF ¥ Fofut g% dh4) u]go] @iﬂ‘ﬂﬂ LT
2 2t HAHY EE PSS 20054 195E 20144 129744 <

stolth. shAEh WSS AP AHEE 5 AEA AHAE B2 A= 2005?_1 1
Lol= 14%, 20149 9¥ol= 18%2 AAHoZE 36% S716IAth THF &A=
o o= oJHo] HAPAYoR A o], EF22F=E(fluoroquinolone)?]
Hgolgo] RE YHES ZIML 4 I, 704 o TAE tAoR = AYA

£ g o
o
@
-
ol
G

= 0 o= O

24N AL IS F 289N L S 984S eias A
9] 9= &€, HEF A9y AYEE STHE & AR AAHRA FHFoAM = B
59| P4 7 Aoz Bisigtt

Gilbert et al.(2005= & 36,316719] MgA B4 H& 5 A A 671€E ool
PSA AAHEIV} Qe BES tFoZ PSA AHA 01741%%(2 0, 2.5, 4.0ng/ml)°l =&
A BAY Al HEGE AESIth AYAYS HASL PSA AAF Aol wht
TEst]  BEAsioirt. HgAlte] A& PSA 2.0ng/ml  OJstolA 18.67%,
2.0~2.5ng/mloll A= 21.89%2 HItt Eo|9ith. 2.5~4.0ng/ml¥ 4.0~10.0ng/ml

oA 27.48%, 30.08%& Hl&ZH $20]dth o= PSA HAF APt =245 WaEo]
= RouleHA] O}OPE} PSAY] AAZEE 4.0ng/mE Aol¥S A9 WHE,
Eolx, A=, & OHZEL Z¥Z+ 86.8%, 20.2%, 33.2%, 77.1%°C]1tk. PSAS
AN 2.5ng/mli AFolole 499 W, Bolk, FHAEE, S45EE
93.9%, 11.6%, 32.7%, 80.8%°]3itt.

Mok et al.(2015) 7= thstel= HEART I E Ao Z3he G4z PSA 7|4t
AFAY AXE 29 7191 A AR AEHoR AR 3 118,6658 S WL
2 AEAAIM PSA AAF At gt AFAL AFE Alel9] AT BRIt
HAgAgdoz Qg AP BAHY AR A9l ARE SIS FH7IHATERE~T
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FYHY FES O3t HYM SO A 4T o7

d) &<, AR AFERRE 6,063701, ARAYCR Qg AFgAR= 5690git. T
FHEoA PSA AAF ATt gho] F7IRkol wet AHAY AFE fdlo] BAFCE /9
SHA| S7Fot3ltt. PSA A At 3tk APAY AFE 7] A Yot HEE
HITHIRE Aol &9kt

Patil et al.(2017)2 $7Fd @3 PSA AA 237} 4ng/ml 3= AU DRE 23}
7]. _o,]/gl/\g] 4 TRUSS O].Q_o]— AP AL /\]6145].01_]1 %Ac]-o] SIS 235tﬂ_0,] i};qﬁ_
oz silth. A% 1) TRUSE °l&3%r AMHA A9 oF Aded} 2) PSAL}
PSA UE(PSA density, PSAD)Q] AAZ DREQ oldAazdE ol&sto] AFALZ 4
é & 5= Sl AAF A3 g2 Aot 2357 FollA 607o] MPAdeR Hher
RUSE o]&st A4 A9 AAZQ] oF ATh&S 25.53%Act. HH42 ] DRE
7& } 27E 7 6989 A} FolAe 439(62.31%)°] AFAUCR Zghoit.
PSA ZAF Az "Wy & HYES 4~10ng/mloA  5.95%, 10~20ng/mlolA]
13.16%, 50ng/mlollAl 100%%ATt. PSAD ¥9] 0.257kA0f| & oF TES F 10%%A
T}, DREOIA oJA}AZo] Q= 3At9] RE PSA AAF Ay} HYoA ] FEPEL oA}
27do] gli= SHAj] Hlsh fofstA 7t

PSA AAY AAREE 4ng/mlE HAA6IGE o WE, Bolk, FHASE, S4945
= 47 98.33%, 5.14%, 26.22%, 90% Att. 9ARZ 10ng/ml= AHHAS ¢
e THE 90%, E°lk 50.28% FEASE 38.3%, =AESE 93.62%%Att.
20ng/mlI3tE W YT 73.33% Eolk 88%, VAASE 67.69% +8NE5%
90.59%%t}. PSADQ] YAIZES 0.15ng/ml/cm’E AA4519S o 9gdEs 93.33%, &
olLE 45.71%, YHAZSES 37.08%, S4NEES 95.24% SAth. PSA®F PSADY
AUCE Z¥7F 0.867 0.8840130ct. AFAY &t oAl 83 PSA AL 2% 4 =
gl& SFAPlolE ot AEIAE B

_E,

PSA AR AAZT PSA HAF Ak FEYE £ =EE(brahim et al, 2018;
Gilbert et al., 2005; Patil et al., 2017)°14= PSA YAl =255 4= &
HoEks= AT Eo|k8t FASEE T7loke Ao YEiT PSA AAF 2
I g APAL HAEL 1709 =F(Deliktas et al., 2017)°A4+= PSA HAF ZA3t
ol /IS oF WHEo] woIvtal % vh, 2709 =23 5, 2006, &
A 5, 2007)14= PSA HAF 23} gho] S/ o HHeS Hashks AoE F
ot
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PSA ZAM A g 2EiE A4kl BAE A7et =% F 2¥9(Deliktas et al,,
2017; Thompson et al., 2004914 PSA HAF A3} Fro] J71EE Z8& A7t
7Pk Aos HAANE 2719 2T 5, 2006: Patil et al., 2017) 4=
Ozt Aol7} gAY et fogt Aot Y= ALE Uit

PSA AAF A3 g3t AEA oF AFTEe] BA= PSA AAF A glol SRS
AL AFFHRo] =okAl= A= UetMok et al, 2015).
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41, 8% S35 35E0| gy
X} e =7t CHAXL Hlw = F<noNE: SIfaE 24 Zu
o BYFEAME S0 T2 PSAVZE Q9 XIO[7t
HLBTIMIE L 23 QAACL} MBMAFNNE AY 7t XO7t SiAS
O[AF PSA &%t * BOA| OJ2HOIN PSAV AAIZES 035ng/m|/year
ol 008 3= 40-80M B4 & =T PSAVE| XIEHEkY 60A| O (71Z: 0.75ng/mlfyean2 HFEUS Of DIAET}
- - 3.5ng/ml OlA MM HAHHEL ROC curve 60A| 0|2t ROyoH ahaE
44 + 60M| OIMOIIA= PSAV o'ﬁlﬁ% SHEQg o U
(N=10,011) Loe SORCLE B0z ZASIRHEAY <
a2 o).
o MEMeH 982 FA| 26.7% (100/375)0(H
1, 25+4ng/ml JEMME 11.5% (3/26),
41~10ng/ml  JS0AME  17.4%  (43/247),
L] 10ng/miOlY JE0A= 52.9%%S
PSA AL & MM 37 * PSA £X| 3.6ng/ml O|2I0M= MEMAOCZ X
) 25_4ng/m| -IEAJ%I' Hf72| EI‘HI‘Q 9_|-X|-7|— O'iCHE.
Deliktas 2017 H7| AR} - Hiro O AF[IL EIISEA
(N=375) 4.1-10ng/ml Gleason score - UMY THES H0I PSA £APE SItee
B 10ng/miOJ4f 2 IR YN BIPL B71E4E ZAGIY
+ Gleason scoree= Li0|, MM 37| S0 gek2
BIX] &S, SIKIEF PSA £X7t SRS M2t
Gleason socre?t Z715t,
2013~201440 ® DRE ZAfZat 8 MM M7 Zot  (MEM M 20 - TRUS/|EE MM MZAS B2 &ileEs & 157
Ibrahim 2018 OIZE  AMUHQ| H|=7 |20 (TRUSO|2 24 Al FOIA 0] & 1HS PSAY| HIFZHN 47t Ofd
QULISH BBA| OJAIS] @ PSA ZARZADN & TZMQUO| @HE  PSA ZAIZIIE  DREQ HIMAMA ZnS. MM MZS dto 5t
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W gE =t AR} imE=3 ZUXE  oI9IE =M 23}
o= oz At = 1039 (65.6%)7F MEMY g @2
ATy T2 0| ” -<4.0ng/ml  « HEMAO| SHES AMSH 21} 504l OloHfIAM
sast gy (1207 Song/ml e 41410 = 6.3%, 60~70MOIMS 8.7%, 70~80MOIAE
== - 4.0~10.0ng/ml  PSAS| TICtHzky o/ 1o
Mol Gk, 29E, 0.0/ TH0C curve 101-20  13.7%%S
o2 sEpt o 710.0ng/m o 20ng/ml ¢+ ROCOIME PSA QPIZE 10052 AEsiie
SIS O DIZEI} 92%, S0|=7} 92.6% %S
“HZ7 PSA 2A[= 7.90%04, K 96.2%7f
PSA x| 70[A0[tS
624191 42] A0l I . 15.2%(449)0] ¢ ERAHY Mooz
o1 (2050%) P TEHIOLS,
=S [elvate) A _ -
M MA AR ;j__rl :ﬂ :)\Ij*o:l)d o QBN GIER MEMQY MRS R =
17 P ~ _
Thopmson 2004  O2 - HES R me - OIX| QXD 71522 QolsH| =Y.
LIE:PSA 4.0 Ofat, Atz i - PSA £APt 050/1U T FEMRt YIS0|
DRE Be42, 554 PoR 66%0[1 31-40 U W FMY ¢Ee
O SHAI ol Gleason score 26.9% 012
AUA symptom « PSA 2|7} =0FEAZ Gleason score & 0
score 208 O[5t xe
o BIAtQ| g, MEM MAO| £ SHOM F Z7H
Sad das Alde XI0[7} FOUGHK| AUS.
SNt B AEK|IZARR Low PSA TEM M 2 . MM 28 PSA UE= ow PSA ZOIA O
—_H= o — (LI
ZEREESTOA 3.0~4.0 M o Rt =
sz o006 sm o . tl 8.0-4.0 e - RS
Of0] B2BM 28 - Intermediate PSA eason score « low PSA ZOIM 26.2%7} intermediate PSA
PSA 318l 5@ (41100 201K 20.3%7} HEMRIOR FCgron]
=2 8% (N=370) Meoto] wzige = 0N Q95 K07t NS,
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ZNSl gz o

X} HE =7t CHAKXE Hlu# ZoX[E SIS BXM Zn}
« = 7719 Gleason score M#=9 70[A9] H&
Mot HISS o0 Q05 X107} SRS,
« PSAO| mE MFMY FHES PSA AARO
1999-20054 Af0)| 402 T 50T, 60T, 7OCHMA Zizt 14.9%,
CH7 [N AZATIS 14.2%, 19.7%%C0, PSA UAZf0| 2.5Ul= 2t
82 50~79M12] EY 2t 15.4%, 14.3%, 30.0% US.
PSA A7 & 50~594|
3 o HUEN A=0M FHE MM HE 0] &
XTIM 2007 ot 2.5ng/ml PSA0| [MZ &MY 60~69A| _ o -
Hel: mMaIMolS 4.0ng/ml Ate 7079 = X £5 PSAY| M2 MM XDt Hot
.ung/m il ~
ZICHIO|L} A2 HtO 9 = RS O, PSA AHZ0| 4.0Y Z32 MM Y
00| Q= B £ WA= 500, 60CH, 7OTHOIA 22 0.2%,
PSA 10.0ng/ml OJA 0.7%, 2.3% U1, PSA UAZO| 2.5 2= 2
2t 0.7%, 1.7%, 6.2%3=.
+ 200501A 2014E7K| MM HZE0] 33%
40 Ol M = LAE,
N MzS e Aol + 2008 USPSTF XIZ|, 201243 USPSTF X,
2005~ 2014E77X| publications - _
0 MAS 8O 404 O - Hlg 201349 AUA XIE Z& Q9o ZAgh
Corstman 2017 BIF 42 B2 404 Ol (or 0udene) B2 i e a5 ) © 20128 USPSTFRIR| X% B3 2MB0|
A (N=104,584 Mot 5 _ _
A ) 8 302 Olol BHE 10% 248,
A M HIE < MZAS B2 AREE § FYE UM 14%0M
18%2 Z715t
PSA £X| & MM o BiAg . XJE'*JO YHES PSA X0 M2t FHon,
1997~ 2001E7i%| 2 = e ol o e
DIANON systemoy  ~0n9/m! Ot o PSA APl ES4E o wrge HUS
Gilbert 2005 0= HEE M7 5 G7he 2.1~2.5ng/ml S0/l - (2.0ng/ml 0|2k 18.67%, 2.1~2.5ng/ml:
= 2.6~4.0ng/ml YOS 21.89%, 2.6~4.0ng/ml: 27.48%,
O|Lf PSA ZAL Zapit
4.1~10.0ng/ml 05 4.1~10.0ng/ml: 30.08%)
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X} HE =7t CHAKXE Hlw = ZoX[E SI9I1E =M Zt
~ 4.0ng/mIE PSA ARES E53 49 T
SolT, UMUIEE, SANEEY 7S 2%
QU= HM M7 B ) 86.8%, 202%, 33.2%, 77.1% %S,
10.0ng/ml =1t - -
(N=36,316) «2.0ng/ml2 PSA QA% MES A LT,
Sol, UAOIZE, SMUEEel e 2
93.9%. 11.6%. 32.7%. 80.8% R¥=.
~ EH77K
1994~ 200457 2E olo] ARt . 79 ZEPRISOt BE 0lo] Al 6,036%,
PSA 7I8t Fiziiot i
- % HEHOIOZ 0I5t ARt 5620| IS,
Axie TEE ol ] ‘ ;
IAOHO Ol . A =, A =Z7|SH |
) 215 Aoz HeyMetoR ol CiaDElM, PSA 4Rt Z7F300 T2t R
Mok 2015 &= o= - JUETNIPS - M AgS SIB0| 0I5 B2k (PSA Tng/ml
MAjsi 35E g i '
o PSASEID] T2 =713 0f Ol 7% S713t)
e o FRM o ARIE + PSAZ} HRM o Alzie] RS Lo} BS
Studyoll 2212 &9 orat 42 o1N0| 5.
(N=118,665)
@ /A2 DRE . OPNEUS T BKIE YNZUS J1E S0
2012-201447%]  ZWE FHIo2 3t HIBI01 QO XS ZEM A4 7B KT 9
DREOIA oAzt PSA 4% IR oe.
A WOUILE PSA  -4~10, 10~20, % F/T PSA « PSA 257} 4~10ng/miS 77 SRS F0M=
ol o017 ol 237} dng/ml 20~30, 30-50, STESS i OpET} OF ZO HKIRES MOOIA %F/T 4%I2)
&t =T z10/3A TRUS 7[5t 50~100. FlersiE xHol= Qe
MAS 22 ZAMO| 100ng/mlZ=1} -AUC . OMZOIOZ IPMHIO 3iX|O| [{Ci= PSA £
QU= SRt Gleason score X7t 50ng/mILCH =/US.
(N=235) @ PSA YAIZHE * 4~10, 10~20ng/mlQ| £=X[0f CHEH MEML X

-4, 10, 20, 30,

HooO
HE2 WUOL} BOng/ml OMOINE MMt Z
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TPMY TIHS U5t MEM S0/ AR Mg A7
%K odE =2} Rt 2 ZmRE 8IS 2A 21}
HE22 100%A2.
+ OpA242 DRE ZiPt U2 49 ZE PSA =
50, 100ng/ml | HAOIN HA DRE Zupt U= 2AjE 2ot ™
ZIA0F XIEE20| LOI5HH =71eIei2
HQl: B2t =sloy| Chst A FIHS0| Lo <) oI, i
0j210| 9= £ @ PSA 2= « PSA AZ 4, 10, 20ng/mioiA LMOISER
SV ME © Ol |7 0 0, 0/, HS
oz oS A 26.22%, 38.3%, 67.69_6 Vo=
oozl A ol ix} -0.05, 0.1, 0.15, « PSAQt PSADO| CHst AUCE Zi2t 0.8761t
ST T 02, 0.25ng/mlfor 0.884%2.
« AYEAS JIE SXI0IA PSA £=XI2t Gleason
score AO[9] GiEHd2 OfotA|Zt Rol5h EAZE U
AB.

PSA, Prostate Specific Antigen: PSAV, PSA velocity: TRUS, Trans-Rectal Ultra-Sonography: DRE, Digital Rectal Examination; ROC, Receiver Operating
Characteristic; AMUH, Alexandria Main University Hospital; AUC, Area Under the ROC curve: F/T, Free / Total
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2. A
21. Xi=#

AYAY Aol e PsA AAS fH 9 AAHS WA Sstel 20114 1
58 20109 1297 A3 6] ARFEHY W] HRREFHOET Yoo Hz
YA ZAYNS S AF PHS PO FPH TIES THAGL £ A7
o Wolshe olEsle Teklnoles] 4e Fo FA &4 4 /% @ 1 9 A
o 27} 7lBe ARt

ZE S ofe 2ol BAAR, A, AAUES, ¢ ARHRS s
W, PSA FAF At AZ ARA 2P o 24 o} ) 8¥7M, 1 9 AYA
AT A Ave YA 2G4 ol 19 o 7F BIe] 1) AAkE gtk
( 4-2. 48 THFS AYH 2HP4 olF 309 o TYT AL FYSE B
£ dRARE 944 B o

4

4
i)
ﬂOL

H 4-2. 38 FSE A9 S
= ~ues e
o EE MM ZEZA YR
o RIS LI0|
o B SOYE
o PO IIHEER JIEH RF

o IR 3 SHEE RR(RE MEM REZA 01 1 OfLY)
v Tuberculosis(Z3t), Hepatitis(Zt
Diabetes mellitus(Zr)

* Dba-reductase inhibitor (R M7 Al
« PSAZMEE :

v’ Total PSA ZEUX 3 ZFHZAEEZAF 2 OlL 2o 8)

/\

), Cancer(®) Hypertension(&g}),

| OIF 671 O|U, Finasteride )

ne

Zx MM
v Val
Prostate Density ZAt KR}
v Prostate Volume ZiAt SR
A v 4A l_
- I'o Free PSA (=1 I' 0|LH, 7|_g
. NN JE ZAF BE .
Z|Z9l 174
v AX4=X|IZAt (DRE) 2t
v HH £ST} (TRUS) i
v MRl ZAt
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ol
~a
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AN Core 7H4= - K

Gleason Score 1

ol

o

Gleason Score 2

rd

71& =8 total Gleason Score

SRIOfIAITE

71 =2 total Gleason Score®| core percentage volume - %

<+

Gleason Grade

7] T stage, N stage., M stage

Fgiot QI

kise))

PSA, Prostate Specific Antigen (P4l E0]

2.2, HCHEXL

7152 201197H 20199704
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Aasy ol Holy BUHY 9 GA BS Bl 24 Ae7Iee] +HE I
A AL 71Ee AP AAEY & Xdo] AdenocarcinomaZt obd A%, GEA}
Gleason score X7t iAW 6 WITl AL, Se-reductase inhibitoro] Hsto] £
A ARgY o d 671 ool E-& of=o] AU &Rlo] £V Aol
< A7IES A Bt stof AFRIe] 319E B9l -3t

BB ol Az

2.3. ZuX|E

PSA A AR AS=E Hx 2APAIAE 7102 oldd] 4™
PSA HAL 5 7P 7R DAR9] PSA A EAghe L-8stel AXtsilh. A9 A
T WAESF Bolwrh B £ ghe AEshe Aol 7MY A3 Aol
tgol = Ao B4 & 489 5% A=y f8E 52 LEst 24ste Aol
LRSIHEAES, 2018). Wb 2 AolAe Adgdols Eusia g FEAE
Fasta A7 39 AA (1) FDAQ, 2.5, 3, 4, 5, 6, 7, 8, 9, 10ng/ml) ¥ %
FHSE BN (2) WHE $£E095%, 90%. 85% 80%)°l wE e A & 7}
£ AABIA.

5

s, B0k, A8k, FPASE, 2405, A9 Hoe ofefet Zo(Hsot

I
]

X

A

H 4-4, FT HBT XE ME SRS

ADBEAN ]
(DY) 240 ©
=1y LY(T+) TIN(TP) FALE(FP) TP+FP
o 24 ISHFN) ZISH(TN) FN+TN
Subtotal TP+FN FP+TN TP+FP+FN+TN

79



H+ M= ol
AL TP~ (TP+ FN) AHO| U= A 5 AR -0 A9 HIg
E0|E TN = (FP+ TN) 0| Qe AR £ ZAREIDE 2401 A9 HIg
Paa(t== TP+ (TP+ FP) AT QM1 AR 5 AR HHO| Q= ARQ| Hig
S80I= TN+ (FN+ TN) AT S401 Al & AR 20| Q= ARl Hig
AHS JIKK| L2 AI0| ZARZEIPE SMEY SE|
opoC| ATE - (1- ] %) AHE IR 42 ARHO| ZARZEIP ¥ rge =0]|
off AHS 718 ARO[ ZARE YeY SE
QA-IOEIZH (lfu] 7“:);_0]1: Jé % R|X| (E‘ES AI’EPO' 0|of % EO|X| O"O i_f-%
=er e Off Hiol EHES 7H ARHO| 0|8AE HOX| 22 &E
BAHEIE  (7P+ TN) = (TP+ FP+ TN+ FN) TH B8R & DI TS0l Al 9 Hig
AHHO| Qi AR 5 AL LgY @X0i HfsH 2E
RICHQRH| (TPx TN) = (FPX FN) R A ©
0] U= A 5 AAZLIPE YEY @X0| H]

of diste] ARt A4S AL UAE £4 tiddl ;ﬂ‘jﬂjﬂ%f %W?% S gleason
score 7 oldwtoll tistol® A AAStGi:. MFR Wee NI %2 AEF ¥Webe
B+ BEHA B Sl g3)2& ARSI AAMETY] §-84d 9 A9H]
4S Yol Receiver Operating Characteristic (ROC) curve® H4J5t4ct. ROC
curves A& HAES Z¥7F tE 7kt AdX|o gk AFHE (1-5°1%; XH)
1] oSt “Xﬂ FHERE = 1-994E Y = == 2133 Ao, e
9] FErE £AR 2AEA(Receiver Operating Characteristics, ROC) =41 o}&j
H&(area under the ROC curve, AUC)°l| 2J8] S4=3ict.

AHAYL SRS gelst] ffsto] S 9 this ZAAE 3] 242 Al
Aot 2 ZH|(Odds Ratio, OR)= 95% AlF7t7HConfidence Interval, CDI} &4 A
Alotgon, 3o g HAYSA| &2 Q@ ZH|(unadjusted OR)Q} THFS HATH 0=
Hl(adjusted OR}Z o AAsISith A TYE S719 A= dF, A5,
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A, 18, FH, 718, F 5aReductase 5°] &9 A Lo (Bostwick
S, 2004), AY 9 7= APAY TP AFAIAE EuEH JrHKrystyna 5,
2011; Mishra 5, 2019; Nyberg &, 2020). tehy EYH,R = chHesF BEAjo] 23}
% tPSA, prostate volume, percent free PSA, 9%, SIAE], APAY 7158, 7]
B} V1EE, SRS BHAAAE, PSA volume & A4, BAKOR [olgt WL
£ Z&5isith

tPSA AARR} 712 AgH AR HAHdigital rectal examination; DRE), 2]
A AYAzZodAHtransrectal ultrasonography; TRUS), A543 H(Magnetic
Resonance Imaging, MRI) AARE ol&sto] RIS AZsluct. & AAR ¢
A2l &4 Aol FosHA vehd H T AT 12 2 A1 39E )
2% A7gote] Yo Zelsilet. Z7te] o Ao thsf ROC F419] AUCE HliL
Sto] LTI ol& AL HWsIeiT

SHITIFEAS AFHEE $3EqeH, UfE BAoE HYAHAS A A
Gleason score 7 oW 7|&0=% Sh= 399 PSAE #7HE=E Yol 4ng/ml 1)
ok 4-10ng/ml, 10ng/ml 23} F7to] weh A =E At PSA AAF 9
PSA desity AdAo] wE AP, Aol o=t WE $2(95%, 90%, 85%,
80%) PSA desity AAN] Agezel AFE st 1F E4ET = F=o] A6

n ool

nE EAX 242 SAS WA 9.4(SAS, Cary, North Carolina, USA)ZZ213-& A}
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MBI TES HE M SOITE AMS 4Ry o7

3. gZ4

2 A9 A 9 A9 7|&of wet 201195 2019W7H4] A=- 67] 7]FoA oF
Hoe3dos MM 2AHAE 2 =l 942 F 22,309780I510. olF %
YA 2AHA A7 ofd B-H0n=3,155), & HAEAd 2AHARL 71& 3041 |
TRl BHn=12), Hx P 2AHA} old 6714 oW PSA FARE sHA &2 A¢
(n=89), = AYM RAZFAl oA PSA & 9 A&(HLL/AEA HdF 82
HE AHn=311)7} Aol FSE| 55 WA= & 18,74270|9ih. IS E +#
= T 2AYYAAEI oF Ado] Adenocarcinoma’t obd 39, U2} F Gleason
score E7F YAY 6 "] A, Se-reductase inhibitoro] ot Xz AP
AL oA 671 oo E& of2lo] IAY ERlo] E7ksSt BfolAle ARt
Hio|olAS 2T 4= Q7] wiizol| Y32 ek stofl AtzITe] 3oE 3l 1,2021
o] FEAojA Ae]Eo] 2F EATAAE 17,53978°130H.

/ A0 H2IEl= BA (N = 3.567) \

HZ HYH ZHYAE ofd A2 (0 = 3,159)
HE HYH RN 7/ 304 01 (= 12)
| .z ETUM ZEZA OIF 6742 O|LY PSA ZIAIE B8R 22 A2 (n =

]

9

I-H
I-H

AL O|F PsA S} el AlgE 22 42 (Bes/d

1=
e
22) (h=311) /

e
H|C

n\M r_L

I'_..

HE T O B ‘ \

N = 18,742
40 H2L = A (N = 1,202)
« QEIXL = Gleason score?} €A Lt Gleason score 60]2H2I 2 2(n=28)
S-a reductase inhibitor®y) CHEE0Y %= MTH Al Y 0|X 671 o|LH O
=8 0/50] AL 2210| 2758 H2 (n=1,087)
- @ FIEH A, AdenocarcinomaZt OFH H2 (n=88)
HE 24 oy &5
N = 17,539

82



V. SEN ASE Qi
3.1. SN EY
B o =ske iAo diste] HAAAL, APAY Aol wE Ayt
HAeht, A4S Adt 5 dAd-o2 Goush A4 Agdoz ERoto] E4
< AASHH
7). EXpPHE
A BAQAR] AH2 66.33+9.214101H, APAL Akt 69.48+8.12A4] H]
AL 63.86+9.27M12 BAFOZ oot HWHAY AchioA Hat dAFo] &2
Ao Yyttt AGHY AdolAs 70t7F 43.1%2 7P woron, B -gkLoA]
= wotth, AFF o7 foujst APt AcktoAds o]
A AFEG ¢ &9tor, 70t o]ido] AA|ok=

1.51%(283%), 7gt o r=ge
7_(1
s

60tH7t 40.42%= 71
Aol Blsto] BA

70.31+8.04M|2 AA AFAY =
LEFG T

e

HI R T 45.32%E o F7lske Ao=
A digAelA AFAY 71580l e Ate
986?(1 72971 eH F 7MEY HE %ﬂ%ﬁ% Iehto] %

o8 §9H & Ao= uehgrh 14 oY ¥ §52 AnE 23, 2y
4, 1EY T, & T shEE 7L Sl SR 5 3V®5NﬁLj;ﬂmO]
gollom olF wdEYo] 45.02%(7.896%) & 7P Wi, F WARE diol
17.936%(3,144W8)02 BEAFQItt APAY ActojHo] wE EAH ol Ad 7+
1 Qe A9t 18 52 FholA UEETh
WAoo [Fofugt HPHY AolA

. oD,
9 7Y P, & F s AT
‘l_.E:__

J—-;_ (¢}
% 7HEE 291 BANE L SNEB
o =2 B3 Eth
*“73%17\1045“ 20119 9.18%(1,610%)°llAl 20199 13.57%(2,380%)2.2 Loz
Aoz vehith @4 el dhstols AA AR
a9 Aga BT 1 $AZCE Soua %

245 o Bt ST
4 19.82%7+ 5 ZFo|gom, AY4

= ﬂ—‘i L‘ﬂﬂﬁxq-

ol gl
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H 4-6. Q70MRIO] ity £4
MM TITtoR g}g&lo_j
TAR|CH&SRE Felojgt
(n=17,539) o ofL|2 Mot Xict
(n=7,731) (n=9,808) (n=5,695)
n % n % n % n %
GOl Liof 66.33 +9.21 69.48 £812 6386 +9.27% 70.31 +8.04
50M(0|2t 706 (4.03) 80 (1.03) 626 (639 44 0.77)
50CH 3,229 (18.41) 871 (11.27) 2,358 (24.04) 545 (9.57)
60CH 6,666 (38.00) 2701 (34.94) 3964 (40420 1864 (32.73)
70cH 5,946  (33.90) 3,332 (43.10) 2614 (26.65 2,581 (45.32)
80A| OfA 993 (5.66) 747 (9.66) 246 (2.51) 661 (11.61)
A SOHE
o 3477 (19.82) 1503 (1944) 1,974 (20.13) 1,104  (19.39)
& =
TRr 283 (161 160  (207) 123 (129° 112 (1.97)
7|EfRt 1,729  (9.86) 856 (11.07) 873 (8.90)* 623 (10.94)
AEe 3 SHEs
all 9527 (54.32) 4,631 (59.90) 4,896 (49.92* 3494  (61.35)
st 166 (0.95) 87 (1.13) 79 0.81) 72 (1.26)
7t 315 (1.80) 139 (1.80) 176 (1.79) 102 (1.79)
st 7896 (45.02) 3910 (50.58) 3,986 (064" 2,943 (51.69)
ol 3,144  (17.93) 1,629 (21.07) 1515 (1645 1275  (22.39)
&4 968 (5.52) 413 (5.34) 555 (5.66) 307 (5.39)
MAMAGE
2011 1,610 (9.19) 607 (7.85) 1,003 (10.29)* 385 (6.76)
2012 1,724 9.83) 628 (8.12) 1,06  (11.17) 430 (7.55)
2013 1,473 (8.40) 571 (7.39) 902 (9.20) 419 (7.36)
2014 1,873  (10.69) 734 (9.49 1139  (11.67) 513 (9.01)
2015 2,098  (11.96) 887 (11.47) 121 (12.35) 635 (11.15)
2016 2208 (1259) 1,012 (1809 1,19  (12.19) 757 (13.29)
2017 1,987  (11.39) 948 (12.26) 1,039  (10.59) 729 (12.80)
2018 2186 (12.46) 1,087 (14.06) 1,09  (11.21) 852 (14.96)
2019 2380 (1357) 1257 (16.26) 1,123 (11.45) 975 (17.12)
*mean+SD
#p<0.05
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Ll ZAMEE

Total PSA(tPSA) #Z AA| &AHAAINA 39.00+244.22ng/mlo| o, AHAL
ATt 79.244363.77g/ml, BIATE 7.2848.54g/mlC2 oA BAKCR &
OJotA =T YFHeE Fou|gt HFAY Aol 104.35+£420.86g/mlo=
B EoRle S Elth

Free DPSA(fPSA)?} percent-Free PSA(%fPSA) H&E A oAz 3
24.85%(4,35979)0llA sE Ao, ZH2 12.57+608.33ng/ml, 0.90+47.43%0] 1t
T 7HA AAF B AYAY vl BAFCE fooH =2 A0R EAMEIH
(fPSA AFAY Wk 6.00 +£13.35ng/ml, HJATE 17.75+£813.87ng/ml: %fPSA
ABAY Aot 0.15+0.17%, HAGE 1.49+63.46%). Prostate Density= XA o
AR % 87.94%(15,42479)01A $H=J O Bt 0.94+6.43ng/ml/ccolie}. AHAL
Ak 1.94+9.68ng/ml/cc BIXEHE 0.18+0.18ng/ml/ccO& EAZoZ Bo51A A
thtolA] o &Sk} Prostate Volume AAIIAL & 87.94%(15,42378)004 H=A

ST AEHYSMRIZE &8% 198 Astal 2% AP 2JZ3HTRUS)

Y3 Ao=F YERITE Prostate Volume b 41.93420.32 ccolal AHAY

ha5of whet 24z 37.97417.94 cc, 44.96+21.48 ccZ BAZOR {olsiA HHA

Agholla] @2 7oz RAME9lrt.

o
)\

0o X
(o]
d

B 4-7. STHYAS PSA £ HAEE

OIAFK{ O
gt Zict mSReE
MRICHAKL [olojgt MEMet
(n=17,539) Ol ofL|2 FIct
(n=7,731) (n=9,808) (n=5,695)
n % n % n % n %
Total PSA ng/ml*  39.00 +244.22 7924 +363.77 728  +854" 10435 +420.86
<2 492 (2.81) 53 (0.69) 439 (4.48)* 25 (0.44)
2-3 481 (2.74) % (1.24) 385 (3.93) 45 (0.79)
3-4 1,861  (1061) 459 (5.94) 1402 (1429 201 (3.53)
4-10 9309 (53.08) 3,221 (41.66) 6088 (62.07) 1,953  (34.29)
10-20 2655 (15.14) 1483  (19.18) 1,172 (11.95) 1,174  (20.61)
20-50 1368 (7800 1,092 (1413) 276 2.81) 988  (17.35)
50-100 556 (3.17) 521 6.74) 35 (0.36) 506 (8.89)
100-500 539 (3.07) 528 (6.83) 11 0.11) 526 (9.24)
Y500 278 (1.59) 278 (3.60) - - 277 (4.86)
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THMY ZITS oI5t TEM S0/ A Hu2A o7t
HEMo} FIEt SERSE
TAH|CHASRE soojst MEM
(n=17,539) ol ofL|2 XIct
(n=7,731) (n=9,808) (n=b,695)
n % n % n % n %
Free PSA
3 4359 (2485 1,924  (2489) 2435 (24.83) 1465 (25.72)
Zp 12.567 £608.33 6.00 +1335 1775 81387 743 +14.98
percent-Free PSA
23l 4359 (2485 1,924  (2489) 2435 (24.83) 1465 (25.72)
Zp 0.90 +47.43 015 +0.17 149  +6346° 0.3 +0.09
Prostate Density ng/ml/cc
23l 15424 (87.94) 6,686 (86.48) 8738  (89.09) 4917  (86.34)
Hup 094  +643 194 968 018  +018" 255  £11.22
Prostate Volume cc
> 15423 (87.94) 6,686 (86.48) 8737 (89.08) 4917  (86.34)
ZRY
MRI 1 (0.01) 1 (0.01) - (0.00) 1 0.02)
TRUS 15422 (99.99) 6,685 (99.99) 8737 (100.00) 4,916  (99.99)
4t - cm3* 4193 #2032 3797 +£17.94 4496 +21.48" 3807 +18.49
*mean+SD
p¢0.05
HAYAE0IFY (PSA, Prostate Specific Antigen)
HYHG MG 98 PSATA 9 F7bH0= S A 5 7H Eo] AJE 74l
= A8 230 AR AAREA F 79.63%(13,966%)F AAoHHAL, o g
z

JAHAL 48.50%(8,506%), MRI AAF 7.08%(1,24278) <=0]%ic}.

AR An oliade AFAAA 30.53%(2,5979), HEA 229
36.30%(5,070%8), MRI At 88.24%(1,096%)°1%4tt. ABEAY kS et M= 24
AAF Al core 7he B 12.03719tE. RAAHAF WHOZE 12-core random©]
65.11%(11,419%)°0.2 7} wWo| A= om, 8-core randomo] 13.18%(2,312%),

MRI-targeted”} 12.1%(2,123%), saturation 0.5%(88%) <=0]3it}.
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E 4-8. G-OYAC] HAFEE

O|AIX{O
ot Zict =SHe=
TIA|CH& R} foojst Mot
(n=17,539) ol ot FIc
(n=7,731) (n=9,808) (n=5,695)
n % n % n % n %
ESPSEONFENS
L] 8,506 (48.50) 3,900 (50.45) 4,606 (46.96) 2,907 (51.04)
oML QS 2,597 (30.53) 1,630 (41.79) 967 (20.99) 1,393 (47.92)
M =3I
23l 13966  (79.63) 5,968 (77.20) 7,998 (81.55) 4,409 (77.42)
oML S 5,070 (36.30) 3,273 (54.84) 1,797 (22.47) 2,595 (58.86)
MRI ZAL
23 1,242 (7.08) 731 (9.46) 511 (5.21) 594 (10.43)
OlMAA AT 1,096  (88.24) 688 94.12) 408 (79.84) 574 (96.63)
F|& IADAL B
12-core random 11,419 (65.11) 4,647  (60.11) 6,772  (69.05)* 3,322 (58.33)
8-core random 2,312 (13.18) 1,107 (14.32) 1,205  (12.29) 873 (15.33)
saturation 88 (0.50) 44 0.57) 44 (0.45) 32 (0.56)
MRI-targeted 2,123 (12.10) 1,089 (14.09) 1,034 (10.54) 875 (15.36)
Others 1,597 9.11) 844 (10.92) 753 (7.68) 593 (10.47)
TH| Core 4= - 71 12.03 +2.36 12.04 +2.41 12.02 +2.31* 11.97 +2.42
*mean+SD
*p<0.05
A2 H4AF (DRE, Digital Rectal Exam)
AYA 223} (TRUS, Transrectal Ultrasonography)
. gE
APA 2GS T2 dfdAto] diste] Hx APH 22 HAF o] 90 oo &
4T ESS BAsiot TEE) SRE Aokl W7k Y W, Es Py, g
A B Ay, o3t 9 I iy, PSR IRt AUYLEEAE WY EZHoe=E A
Sigct. 7Pt ol M PEEoRt e 263%(461Y), SR UL EuT T
HEoR QIS YUY 1.32%(232%) 11 9 FHo o7t 49, HEF, 55, it L H
o] 1% ukez RAEQ HA A B WHolE THES AuT B9k
4.86%(853%8)0190om, AP BIRGFANA 6.46%(6349), Rt 2.83%(219%)2



2 fospl B
ARG e} ST 2 54
Fueoh o] 37} 40| trh e,
o

CAYAYG A

= vl

}_(j'OE‘

Xd%iﬁ"

B 4-0, HT0IRIO] 902 OILY BHE

o eI AP WP uu 2 7 %741 Aoz ol

FEjtor FIEt BSRSE
TR CH X |elojst
(n=17,539) o Of2 HziMot ZIct
(n=7,731) (n=9,808) (n=5,695)
n % n % n % n %
e
o= 853 (486 219 (283 634 (640 155 (272
oHol| m7t A4 122 (0.70) 18 023 104 (1.08) 12 0.21)
&S 19 0.11) 6 (0.08) 13 0.13) 4 (0.07)
= 461 (2.63) 113 (1.46) 348  (3.55)" 81 (1.42)
£5 66 (0.38) 23 (0.30) 43 (0.44) 13 (0.23)
QFt U 69 (0.39) 24 0.31) 45 (0.46) 13 (0.23)
HUH(EESoR)® 232 (1.32) ey (1.16) 142 (1.45) 70 (1.23)
*mean+SD
*p€0.05
SeEA Y =gt
cf, YTEEE

AgxgoZ Aokl siat= ZF 24
At & 44.08%2 AHA3IT} Gleason 4

S 17,5399 % 7731908 A4 i
7 ole] QyHoR fojmlst AYA Aek

A= 5,695 A didAY] 32.47%ISih. AHAY Adtold B I

core I 5.48+3.697] ©oldleH, 7PFF =2 total Gleason o+ 740]
35.25%(2,725%8)2& 7P wetew, ddHoE Fongt AYPAY AdtME 64
ofs} o] A|LjElo] 730l 47.85%(2,7257)= T =oHith HBEAY A, AdFHLe
2 fYust At Z}Z Core percentage volumes Bk 58.69+31.60%,
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68.49+27.32%°] 01, Gleason Gradex grade 2~3°] 7} Eolth.

Agxgdoz Ade k9] T stage 7|5, 1B stage?l 21.23%(1,641%)°02 7F4
wokom TIA stage 19.64%(1,518%), I stager= 18.89%(1,460 )& °|itt. YA
Hog Fougt HPMY Xk ARFNAE FARE AFS B

E 4-10. AR YTHEE

MOt Bt

(o=7.781) (n=5,695)
n % n %

e Core 7Hg= - 7 * 5.48 +3.69 6.47 +3.61
7k &2 total Gleason Score

6 2,036 (26.34) - (0.00)

7 2,725 (35.25) 2,725 (47.85)

8 1,821 (23.55) 1,821 (31.99)

9 910 (11.77) 910 (15.99)

10 239 (3.09 239 (4.20)
Core percentage volume — %* 58.69 +31.60 68.49 +27.32
Gleason Grade

grade 1 2,036 (26.34) - (0.00)

grade 2~3 2,725 (35.25) 2,725 (47.85)

grade 4 1,821 (23.55) 1,821 (31.99)

grade 5 1,149 (14.86) 1,149 (20.18)
MRt AT TNM stage

o= 1,014 (13.12) 673 (11.82)

| 794 (10.27) - (0.00)

I1A 1,618 (19.64) 1,098 (19.29)

IIB 1,641 (21.23) 1,355 (23.79)

Il 1,460 (18.89) 1,329 (23.34)

\% 1,304 (16.87) 1,240 (21.77)
*mean+SD

*71% = total Gleason Score® Core percentage volume
SSARYAY B Y
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RS HEIS olst MPM SOIZE ZMe| HT2 o7

3.2. EAiYRIe Zat

71, PSA ZAL9] ZIThEEiE

A B4Rl (PSA AAR] YT $2(95%, 90%, 85%, 80%)° wE A
AR AHFEEE ROC FACE EAotgrt. AA diidAtollA (PSAS] ROC FAl of
2 WH(AUC) 73.91%°c]oH, W 5o mE PSA FHAE 95% 3.58ng/ml,
90%, 4.27ng/ml, 85% 4.85ng/ml, 80% 5.37ng/mlZ L7} RopdisE HAotx|7}
=M= A& Rl

tPSA o] ME AHFLEE AHEY 3.00ng/mlYg A9 Y= 98.10%, £°]
T 8.39%, WA A=k 45.77%, SA9EE 84.85%, (HLR FALE=H 1.07, (-)LR
SAQEH] 0.23, AAREE 47.93, A ﬂx}ﬂl 4.65 0|92, 4ng/ml¥ AL wgE
92.17%, E°l% 22.63%, FANZE 48.43%, 23915 78.58%, (HLR Y-H]|
1.19, (LR 249&H 0.35, HAAMESE 53.29, At wWAH] 3,40 oJATHES 2)

Zka0).

06 08 1.0
1

Sensitivity

04

¢ A

. 5040/t

— 50y
60¢cy

— T0cy

0.2

0.0
1

— B0chola
1 I T ! 1 I

1.0 08 06 04 02 0.0
Specificity

03 4-2. MM ZITH0| THEH PSA ZiAle] ROC T4
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Aol wet U= $£595%, 90%, 85%, 80%)E tPSA AAY] MHAFTEE
ROC FACo® EA5Ith Ad ' AAR] AUCE 5041 HIRHn=706) 66.36%, 509
(n=3,229) 69.37%, 60tH(n=6,665) 70.18%, 70tH(n=5,946) 74.50%, 80Al o4+
(n=993) 78.07%% ¥°l w255 S7ISIAT. WHE 85%Y o, PSA HTA| FA]
Ao wet Z715IR(50M Blet 4.14ng/ml, 50t 4.21ng/ml, 609 4.51ng/ml,
70t 5.23ng/ml, 80A| °1 6.99ng/ml), E3] HAFILES] 3¢ 5041 wRt 29.75,
80Al ol 75.230= F7F Aol B FIotA UERRTHS0Al =Rk 29.75, 50t
45.28, 60t 54.58 70t 64.98, 804 ol 75.23). AAIRE A AHFSE £AA
= o met 2o, I 9 Aol wE ARA(Q2, 2.5, 3, 4, 5 6, 7, 8, 9,
10ng/m) AHFSe 742 (FF 2)0 A Al

21
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__I.l

H 4-11. AHZE PSA ZARL| MEMQ ZIctHst:
oAl oSx OFM =YY xIck
BIzE Eo|z 2 = i oc ZIAH Hste -
AUC PSA OISk GISx H| | WXH]|
=i
=X o os%o % %O % 9%%C %  %%C %  95%C % 9%5%C % %%C %  95%C
(94.98, (15.47, (46.40, (78.62, (50.19,
3581 900 oo 1620 Godh 9GPy w037 Yy 113 (12114 031 (028039 5093 Lrgy 366 (326411)
(89.81, (26.66, (48.64, (77.28, (54.34,
. 428 9000 ' 254 Yol 4947 S0y TIT5 gigy 124 (0812) 035 0R03) 07 GEy 342 6143M)
X * ’
- ' (84.20, (36.81. (51.00, (74.95. (57.85.
4830 8500 Do T GRhy 5184 Gy 7616 i3y 137 (34139 040 004) 8858 gGoEy 344 (19370
(79.09, (4561, (53.22. (73.61 (60.59,
5372 8000 oo 4659 GPeg 414 gy 740 Gggg 180 (14715 043 @941 6131 o5 348 (325379
(90.22, (10.02, (9.63, (90.57, (18.90,
357 900 ot 1262 Py 1206 §355 w05 Gy 107 (103119 050 (015105 2181 Y55 274 (098771)
50Al (8343, (15.49 (9.70 (89.22 (23.37
@ 3673 000 oo 1853 O 1222 g 9280 Ggy 109 120 061 027109 68 G5 205 (09643
(n=70 (77.18, (19.56, (9.60, (88.05, (26,51,
5 4140 8500 o 284 9oty 1218 GG 9167 gogy 109 012 071 (03B11Y 2989 Ry 168 (08319
(71.24, (28.76, (10.14, (89.25, (34.24,
4600 8000 U 243 GG 1290 NPy w3 Gy 17 (10613 065 03009) 3782 Pl 192 (108340
(93.49, (12.96, (27.39, (85.32, (34.45,
3270 9600 oo 1438 g 2906 G55 ss GRgy 1 (108119 035 (026049 3611 $77% 316 (22843)
(88.02, (22.45, (28.70, (84.17, (40.23,
;50[2 o 382 000 o 2417 UGS 3048 G5 8676 gouh 119 (15129 041 (005D 419 GPEs 287 (226369
n= * ’
c (82.46, (28.80, (29.27. (82.14, (4356,
20) 4207 8500 oot 066 O 3193 gy 86 gy 122 (1812) 049 (042059 4628 gy 248 (202304
(7737, (35.87, (30.25, (81.46, (47.49,
4638000 oo ISR B2 GG B8 gy 129 (12313 053 (04606) 4921 I8 244 (022%9)
(©4.18, (13.60, (41.89, (78.34, (46.05,
60c 340 9600 o 17t GPRY w7 G s1e Gigg 1 (110119 034 (028041 4729 GO 328 (2703%9)
=66 7018
: 3084 0000 OO g3gp (230 e (B35 L, U834 g (s12) 042 (037048 5058 Y938 2g0 (4232
65) : : 91.14) : 25.04) : 45.89) : 80.03) A9 : 210 % 5178 & 2.
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s =0l ol ol e = 2 ges e
AUC :j;l OE= sk | SEH| x|
== % os%C %  9%%C % 9%%C % 9%%A % 9%5%C % 95%C % 9%%C %  95%Cl
4512 85.00 (88633?; 288 S2gh aces GO39 79 UMD 120 axmim oms a0049 sas8 BI% 200  @me32)
4960 80.00 (;8:; 4155 %39882)' 4828 (jg-%)* 75.28 (779% 137 (133141 048 (044050 57.16 %gg 285 (255319
3810 95.00 2;72; 641 U3 sore @B e BF 1 e 03 02039 e §E 372 @os
(7::29 . 4630 90.00 3?8; 202 H& es D8 e N 127 qu3) 03 0300 30 GXH 33 cuin
% 5230 850 (88635;; 052 F1& e Q8 e BB 14 ;e 0 0300 e $8 0 3m eman
5842  80.00 ng’; 830 U048 ooz B0 esas BH s wiw o041 0mos e G a7 @3wa
4500 95.00 26323 1829 U398 7o B2 sz QL 116 0129 028 1804y 760 B 430 e7em
ilif H o 5730  90.00 (88271821) 30.89 ggg% 79.79 (g275120) 50.00 (§82§>16) 130 (119142 033 (024043) 7533 (7782815) 401 (2795.75)

(n=99 (82.30, (40.11, (80.09, (43.72, (72.65,
3 6.990  85.00 87.44) 46.34 52.57) 82.75 85.44) 50.00 56.73) 168 (140179 033 (026041) 7533 78.01) 485 (352668

(77.19, (49.90, (82.05, (42.30, (71.39,
8130 8000 ggy 5610 gy 8468 grag 4792 Gigy 182 (158211 036 (030,043 74.12 Jesd 513 (3.76,6.99)

*p<0.05
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H 4-12. PSA MHX|E MM XICIHei:
) ) (HLR (LR ) ZIEt
oiZte Eo|= OFMOf|E SMi=E ZAL M
PSA HEHX| - | St e UMQLH| SNQCH| B ZA
% 95% Cl % 95% Cl % 95% Cl % 95% ClI % 95% ClI % 95% ClI % 95% Cl H|
_ (99.13, (4.06, (44.29, (86.46, (1.03, 0.12, (45,54,
HA| 2 99.31 4.47 45.04 89.21 1.04 0.15 46.27 6.93
99.50) 4.87) 45.78) 91.95) 1.04) 0.20) 47.01)
(98.54, (5.73, (44.61, (84.11, (1.05, (0.16, (46.28,
25 98.78 6.21 45.36 86.63 1.05 0.20 47.02 5.25
99.03) 6.69) 46.11) 89.14) 1.06) 0.24) 47.75)
3 98.10 (97.79, 839 (7.84, 15,77 (45.01, 8485 (82.59, 107 (1.086, 0.23 0.19, 1793 (47.19, 465
' 98.40) ' 8.94) ' 46.53) ' 87.10) ' 1.08) ' 0.27) ' 48.67) '
(91.58, (21.81, (47.62, (77.07, (1.18, (0.32, (52.55,
4 92.17 22.63 48.43 78.58 1.19 0.35 53.29 3.40
92.77) 23.46) 49.24) 80.10) 1.21) 0.39) 54.03)
(82.84, (39.38, (51.63, (74.65, (1.38, (0.38, (58.72,
5 83.66 40.35 52.51 75.81 1.40 0.40 59.44 3.50
84.49) 41.33) 53.39) 76.97) 1.43) 0.43) 60.17)
(73.53, (54.89, (56.13, (72.55, (1.65, (0.44, (63.38,
6 74.51 55.87 57.10 73.55 1.69 0.46 64.09 3.67
75.48) 56.86) 53.06) 74.55) 1.73) 0.48) 64.80)
7 66,78 (65.73, 66.66 (65.73, 6122 (60.18, 71.80 (70.87, 200 (1.94, 0.50 (0.48, 6.71 (66.02, 400
' 67.83) ' 67.59) ' 62.26) ' 72.72) ' 2.07) ' 0.52) ' 67.41) '
(58.84, (73.81, (63.99, (69.40, (2.28, (0.52, (67.48,
8 59.93 74.67 65.10 70.27 2.37 0.54 68.17 4.39
61.02) 75.53) 66.21) 71.15) 2.46) 0.55) 63.86)
(563.10, (79.56, (67.33, (68.15, (2.64, (0.56, (68.14,
9 54.21 80.34 68.49 69.00 2.76 0.57 68.82 4.84
55.32) 81.13) 69.66) 69.85) 2.88) 0.59) 69.51)
(49.36, (84.04, (71.09, (67.64, (3.14, (0.57, (68.96,
10 50.47 84.75 72.29 68.46 3.31 0.58 69.64 5.71
51.59) 85.46) 73.48) 69.29) 3.48) 0.60) 70.32)
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AHAYG At A] A7 gleason score 7 oY YAFHoz [oJu|st AhA
o= wgsto] tPSA HAS] AHFHEE ROC FAo= ZA5I3H.

A iAol Al tPSA AR AUCE 79.51%°110H, YT $50] w2 AdA|=
95% 4.06ng/ml, 90%, 4.89ng/ml, 85% 5.62ng/ml, 80% 6.32ng/mlZE UHFE7} W
OFSE (PSA A7} EolA= A RIS (PSA AHHA|o] wg APAY 2t
BEEE AuEY 406ng/mlY S UHE 95.00% ol 22.64% ¥ IE=
37.13%, &39S % 90.45%, (+)LR F/8F=H] 1.23, (LR S4EH] 0.22, HAF A
S 46.14, A wAH] 560 ©|Aal, 6.32ng/ml¥ A WHE 80.00%, E°|%
58.35%, FAAZE 48.01%, +/3°1&% 85.85%, (+)LR ¥F-=H| 1.92, (LR 4
S&H] 0.34, AAF BT 65.38, Atk WAk 56003

10

08

Sensitivity
06
1

04

[ B

7 1 504 o/

— 5004
60cy

— 70

—— 80cyo|x

02

00
L

T T T T T T
10 08 06 04 02 00

Specificity

O3 4-3. YYHOZE FoOjeh HMEM ZIHO| et PSA ZAte] ROC =M

Ay d HARRl AUCE 504 u]vin=706) 76.42%, 50tH(n=3,229) 77.13%, GOTH
(n=6,665) 76.51%, 70tH(n=5,946) 79.06%, 8041 ©14{(n=993) 79.91%& AHo] L
2 Z71819e. WgE 85% 71%, tPSA AYAE GOUIZIAIE SARE 2E0]lou,
705 E Z71F3a(50A4 B9t 5.61ng/ml, 50t 4.92ng/ml, 60t 5.18ng/ml, 70tH
6.00ng/ml, 80A1 14 7.79ng/ml), HAFISZ= 504 =[5t 0.49, 804 4 0.742
2 37F Aol o F3sHA YERSLTHS0A] |RE 0.49, 500 0.50, 60tH 0.56. 70t
0.64, 804 o4 0.74). AAISH A Atgde BEAFIE ok 19} gt
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HMPMO FITIS J3t MM S0[3IY HAL| MopEA o
H 4-13. PSA ZA| MEMQY FITHYei-(aMoz Qo|0/5h MM
o oM o 2M £
IZE Eo|z 2 iy i oe ZiAH aiE ‘f‘*
e A HET HET Q| SEH| RH|
HChR
2| % 95%Cl % 9%%C % 9%B%C % 9%5%C % WA % Bd % H%A % B%A
64.47, 21.88, 36.35, 89.39, 121, 0.20, 45.41, 4.93,
4060 95.00 ( 22.64 ( 37.13 ( 90.45 ( 1.23 ( 0.22 ( 46.14 ( 5.60 (
95.60) 23.39) 37.92) 91.51) 1.24) 0.25) 46.88) 6.35)
4.885  90.00 (69.21, 36.98 3611, 40.71 (39.85, 83.48 (67.60, 1.43 (140, 0.27 0.25, 54.19 (53.46, 5.28 (4.0,
TR 1957 ' ' 90.77) ' 37.85) ' 4157) ' 89.37) ' 1.45) ' 0.29) ' 54930 5.80)
- ' 84.08, 48.16, 43.59, 86.38, 1.63, 0.29, 60.01, 5.03,
(n=17.539) 5620 85.00 ( 49.06 ( 44.52 ( 87.19 ( 1.67 ( 0.31 ( 60.73 ( 5.46 (
85.93) 49.96) 45.45) 87.99) 1.70) 0.33) 61.46) 5.92)
6327 80.00 (78.96, 5835 (57.46, 4801 47.01, o (85.00, Lo (1.87, 03 0.32, 6538 (64.68, £ 60 (5.20,
' ‘ 81.04) ' 59.24) ' 49.02) ‘ 86.61) ' 1.97) ' 0.36) ' 66.08) 6.04)
89.30, 11.26, 4.86, 94.96, 1.03, 0.08, 16.00, 0.81,
3610 95.00 ( 13.90 ( 6.86 ( 97.87 ( .11 ( 0.33 ( 18.98 ( 3.39 (
100.00) 16.53) 8.67) 100.00) 1.19) 1.28) 21.87) 14.24)
(82.42, (22.93, (5.32,9. (95.58, a1, 0.13, (26.92, (1.26,
4350  90.00 26.28 7.58 97.75 1.23 0.35 30.31 3.57
504 Ot J6.40¢ 99.40) 29.64) 83) 99.93) 1.37) 0.89) 33.70) 10.11)
= ' 73.28, 72.73, 6.56,1 96.15, 1.36, 0.17, 45.18, 2.02,
(n=706) 5610  85.00 ( 46.53 ( 9.46 ( 97.78 ( 1.57 ( 0.34 ( 48.87 ( 4.60 (
94.90) 50.33) 2.36) 99.41) 1.82) 0.68) 52.55) 10.46)
5946  80.00 (6763, 51.96 (4818, 9.92 680, 97.45 (9581, 1.66 (1.40, 0.39 022, 53.68 (50.00, 4.21 (1.99,
' ‘ 91.46) ' 55.77) ' 3.03) ‘ 99.10) ' 1.96) ' 0.71) ' 57.41) 8.89)
(93.22, (18.53, (17.94, (93.46, (1.16, 0.17, (31.09, (3.23,
3657 95.00 20.04 19.44 95.22 1.19 0.25 32.70 4.81
96.87) 21.56) 20.95) 96.99) 1.22) 0.36) 34.32) 7.16)
(87.58, 31.71, (19.88, (92.87, (1.30, 0.23, (41.34, (3.42,
4.420  90.00 33.49 2157 94.33 135 0.30 43.05 458
50CH 77 13 92.60) 35.28) 23.26) 95.80) 1.41) 0.38) 44.76) 6.13)
- ' 81.95, 40.86, 21.30, 91.93, 1.4, 0.29, 48.14, 3.29,
(n=3,229) 4920  85.00 ( 4073 ( 23.15 ( 93.33 ( 1.48 ( 0.35 ( 49.86 ( 4.21 (
87.96) 44.61) 25.00) 94.72) 1.56) 0.43) 51.59) 5.39)
623 80,00 (76.64, o5 37 (53.48, 26,68 (24.54, %17 (91.93, - (1.69, 036 (0.30, s (57.83, 196 (3.97,
' ‘ 83.36) ' 57.25) ' 28.83) ‘ 94.40) ' 1.90) ' 0.43) ' 61.22) 6.20)
94.08, 20.23, 30.72, 90.17, 1.19, 0.19, 40.81, 4.20,
3890 95.00 ( 21.39 ( 31.95 ( 91.78 ( 1.21 ( 0.23 ( 42.00 ( 5.24 (
60CH . 96.05) 22.55) 33.18) 93.39) 1.23) 0.28) 43.18) 6.54)
(n=6,665) 76.51 4610 90.00 (88.66, 2547 (34.12, %513 (33.78, %015 (88.81, 20 (1.36, 08 (0.24, 5073 (49.53, 196 (4.21,
' ‘ 91.38) ' 36.83) ' 36.49) ‘ 91.50) ' 1.43) ' 0.32) ' 51.93) 5.83)
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V. $3% 3SE o7
T
oM -
=N 4y =8 AL B EH|
4d =c o QEH|
oz S 5= = i % BHA % %A % WA
PSA I % 57010 2 °
_ %Cl % 95%C 3.93,
T 0 wma % s%C % 9% - (ag, . 030 64 é 20
43.02 (3680, o, @712 158 0.3 0.39) 56.96) .03
(83.36, T 3125 ' 89.67) : (59.20, I
5175 800 oo 45, (85.95, > 038 ) AV
(5135 G810 o 16 19 0.42) .24
(78.17, % 3966 19 gg3g) : 9 (51.98, 24,
00 52.76 7 41.23) (1.18 (0.20,
5700 8000 o o 54.1 (82.35, e 54.51) 6.27)
' (19.81 (46.68, 1.29) 0.28) - (4.44
(94.20, 48 87.21) - )i (58.39, s
4250 9600 oo 22 (80.65, Sl 028 60.89) 5.96)
(34.72 (5056, o 55 1.45) 031) (4.67
(83.85, Y 503 2 s : (63.03, 67,
60  90.00 36.34 37.79) 53.49) (1.9 (0.28, 6.02)
5.1 T 91.16) ' (54.23, (79.05, o 0.34) 65.46) -
704 (83.63, 83 (46.63, : " 82.50) 1.71) (O 3 (65.99, 38 (4.78,
(n=5,946) 6.003  85.00 86.39) 8. 50.01) 573 (77.29, (1.80, 0.35 o 6719 68.39) > 6.06)
(55.68 6737 2890 1.96) 0.38) (2.92
(78.47, 57.36 . 59.00 60.63) : 80.52) - 017, (66.83, e
6770 8000 o b 5736 o0y : (66.55, P B89 5, 5) 7.08)
(15.03 (67.09 65.98 1.18 1.24) 0.39) (4.42
0335 g oy 7000 o 09) ' 75.41) - (0.19, (70.77, e
4760 9500 oo 1928 00 ' (60.72, (.88 s [ 8.64)
' (35.38 (7212 67.16 52 1.66) 0.32) ' (4.56
(97.73, % 7513 10 366) : 3 (71.29, .56,
90.00 4086 o o) 78.14) (158 023 7)
. 6461 9000 : 19 (57.89, 0o 0P g3y 42 eom 8.3
804 Ol @30 .. @6 won B0 g 2.00) 028 (70.67. (4.54,
(n=993) 7790800 ooy BN e (76.98 (54.98, (1.75, 10 76.16) 8.12)
(7698, ... (G498 w0 0% e 2.31) 04
9101 8000 oo o - 65.51) -
*p<0.05
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tPSA AARY] AHHSEE PSA 4ng/ml, P9, 4-10ng/ml, 10ng/ml &3
o R o] Aol wet YT $2(95%, 90%, 85%, 80%)EE ROC %
A Bkl

PSA 7R 4ng/ml HI9Ql AA| iAol A tPSA HAR] AUCE 58.23%°]
on, WHE 2o W2 A= 95% 1.50ng/ml, 90% 2.11ng/ml, 85%
2.47ng/ml, 80% 2.74ng/mlZ WIZE7} Qo2 tPSA ARV} Holx|& A
< RISk (PSA AdAo] w2 APAY AHFYEE AHEH 1.50ng/ml
o AL WFgE 95.00% E°l: 12.60% YA dESL 22.82% SAGEE
90.29%, (+)LR ¥AL=H) 1.09, (-)LR SALZH] 0.40, AAF BE= 30.22,
Ak wAH] 2,75 0]‘}11 2.75ng/ml¥ A$ W= 80.00%, E°l% 32.02%,
FAAZE 24.26%, SAAZE 85.52%, (+)LR FALEH] 1.18, (LR S4%
T 0.62, AA Zé%li 42.29, At wApH] 1.890|900. AT E HAR] AUC
£ 504 "¥Hn=141) 61.30%, 509(n=727) 58.52%, 60t(n=1,218) 59.48%,
70tH(n=682) 56.67%, 80A| °ld(n=48) 63.43% 2= AGH HFo| VehtA &
et

PSA (0-3.99)

=
4

1.0

1

08

1

08

Sensitivity

04

1

ik |

5042t
—— 50§

G0y
— 70g
— 8040

02

0.0

T T T T T T
1.0 08 06 04 02 00

Specificity

8 4-4. (PSA T2 2M1) HEM TIHO i3t PSA FAll ROC
ZH(PSA)
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V. 28H FSE
H 4-14. (PSA T2 2A11) Q2T PSA ZAO] MMQ TSI (PSAY)
o 2M o 2M x|ct
oI = =g e =e . A BET ‘_
e A HET HET Q| SEH| RH|
XChR
2 4 oswa % %O % 9HC % 9B%C % WHA % @A %  BHA % B
2 11.22 21.17 . 1. 27 28, 187
150 gs0n BB oy ! @17, o, ©% a0 o 027 . (285 (187,
96.75) 13.98) 24.46) 93.59) 1.11) 0.57) 31.94) 4.06)
7.4 19.7 21.99, 96, 111, 37, 4.36, 183,
_ a1t opngn BB Lo (970 o (2199 (85.96 ( 03 (34.36 (1.83
HA 583 92.28) 23.21) 25.49) 91.32) 1.19) 0.61) 37.91) 3.23)
- ' 82.20, 25.29, 22.28, 84.47, 112, 0.45, 3773, 1.66,
(2816 247 8500 | 2715 ¢ 200 898 7 ¢ 055 305 | 212 |
87.90) 29.00) 25.91) 89.48) 1.22) 0.67) 4134) 2.70)
07s oo U088 o, QOB @23 0 @1 (a2 0 08 0 (@048 (152
‘ T 8326) B T 2614 T 819 124) 074 77 4413 T 236
307 9000 Al g PO gpg BT g (817 00 08 (28.70, 0.52
soM ot T TUo0859)  TUTT 4008 4.90) o 1.69) 2.04) 44.37) 34.63)
(n=141) ' ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
(85.21, (32.05, (3.16,1 01.42, (0.9, (0.14 (35.37, (0.56,
326  80.00 0.46 9
104.79) 43.86) 5.44) 101.31) 1.89) 1.74) 51.51) 13.31)
(90,91, (14.02, (12.87, (91,64, (1.08 .12, (24.78, (157,
169 9500 16.
99.29) 19.9 18.62) 99.35) 121) 0.69) 31.29) 9.97)
4.4 18.37 12.84, 98, 1.07, 25, 27.96, 1.28,
200 s000 B g B yggy (28 g,y @S 00y OB @0 .28
50 5850 95.97) 24.83) 18.77) 97.23) 1.24) 0.83) 34.68) 5.00)
- ' 78.42 23.71 12 7. 1.07 . 1. 122
(n=727) ol mson 82 . @B oos (296 oo (679, o7, 033, . (19, (1.22,
92.17) 30.69) 19.14) 95.83) 1.29) 0.88) 38.89) 3.85)
205 s000 280 gpug G271 gpp, (875 g, (6855 (113, , 036 oo, @80 o (4
‘ T 88100 T 4025 7 2049 T 953) 1.42) 08) 4627 77 394
2.2 60,1 211 14 1.04 2 27.7 137
150 0500 22 qpgy OO0 gy @116 ggy @M (0 g OBy @78 .97,
60CH 97.49) 3.68) 26.19) 94.28) 1.11) 0.76) 32.93) 4.32)
59.48 o1 oooe @5 g (1816 204, o0 (@361, (108 o 03 o G384 . (1%
‘ owes T 2333 27400 T 92.17) 1.20) 0700 T 3903 7 366
99

(n=1,218)




o oM o oM XIct
oitE 0l - i E - ZAL HEtE -
e A HET OIS Q| SEH| RH|
HCH
2R o mm % %O % 95%C % %%C %  F%d % B%d %  9%%A %  %d
(80.74, (24.97, (22.56, (82.67, (1.10, (0.40, (37.92, (1.52,
2.53 85.00 27.83 25.38 86.51 1.18 0.54 40.64 2.18
89.22) 30.69) 28.20) 90.35) 1.25) 0.73) 43.42) 3.13)
75.10, 27.95, 22.1b, 80.31, 1.07, 0.51, 39.13, 1.28,
272 8000 2090 250 ¢ s115 | 116 ¢ 065 ngr 177 ¢
84.61) 33.85) 27.91) 87.99) 1.24) 0.84) 44.66) 2.46)
91.90, (8.911 (26.93, (76.54, (1.03, 0.22, (32.41, (1.25,
1.46 95.00 11.78 30.57 85.07 1.08 0.43 35.92 2.51
98.00) 4.65) 34.21) 93.61) 1.13) 0.82) 39.59) 5.02)
85.70 17.83 28.03 77.40 1.07 0.3,0. 37.71 1.46
2.10 90.00 ( " 2149 ( " 31.90 ( ' 83.87 ( ' 1.15 ( ' 0.47 03, 41.35 ( 244 ( '
70cH 56.67 94.10) 25.15) 35.77) 90.34) 1.22) 74) 45.08) 4.06)
(n=6,82) ' (79.85, (22.12, (27.95, (74.58, (1.06, 0.41, (39.44, (1.27,
2.38 85.00 26.03 31.94 80.77 1.15 0.58 43.11 1.97
89.84) 29.94) 35.92) 86.95) 1.24) 0.84) 46.85) 3.06)
74.76, 28.07, 28.48, 74.39, 1.08, 0.45, 42 .48, 1.30,
271 8000 nn 265 8000 g 061 19 TR
85.84) 36.40) 36.81) 85.61) 1.30) 0.83) 49.94) 2.89)
(84.70, (17.18, (32.54, (73.92, (1.09, 0.02, (44.28, (1.10,
219 95.00 34.48 48.65 90.91 145 0.15 58.33 9.47
104.78) 51.78) 64.75) 107.90) 1.92) 1.10) 71.15) 81.69)
(75.67, (30.09, (35.83, (71.29, (1.18, (0.08, (50.44, (1.54,
At 2.84 90.00 48.28 53.13 87.50 1.73 0.22 64.58 7.93
80AM| O 63.43 103.27) 66.46) 70.42) 103.71) 2.54) 0.85) 76.57) 40.74)
(n=48) : (67.81, (30.09, (34.02, (64.23, (1.09, .11, (48.36, (1.19,
2.89 85.00 48.28 51.61 82.35 1.63 0.33 62.50 4.98
100.61) 66.46) 69.21) 100.47) 2.43) 0.99) 74.78) 20.85)
60.62, 33.54, 33.54, 60.62, 1.05, 0.16, 48.36, 1.07,
2.94 80.00 ( 51.72 ( 51.72 ( 78.95 ( ( 0.41 ( 62.50 ( 4.02 (
97.28) 69.91) 69.91) 97.28) 2.5b) 1.04) 74.78) 15.07)
*p<0.05
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PSA 7+ 4-10ng/ml, 719 HA| tigAeld PSA FA] AUCE
57.12%°1%1eH, W4T $zo] e AdA= 95% 4.25ng/ml,  90%
4.50ng/ml, 85% 4.73ng/ml, 80% 4.98ng/mlZ HIZAE=7} Ropd4E PSA A
427} EoAlE AL SIS PSA AR whE APAY AGHTS
AHEH 425ng/ml¥ A WT 95.00% E°lT 7.32%, F4 &k
35.17%, +7895% 73.60%, (HLR ¥HLEH 1.03, ()LR +48F%H] 0.68,
AAF A™E 37.67, AT wAH] 151 ©JA, 4.98ng/ml¥ A WHE
80.00%, S°l% 28.24%, F3NZE 37.10%, SA4N&EE 72.74%, (HLR ¥4
SZH 1.11, (LR +489%H 0.71, A BEE 46.15, I m2H] 1.57019
o A" H A AUCE 504 WIRHn=438) 53.10%, 50tH(n=1,918)
55.35%, 60t(n=3,720) 56.42%, 70tH(n=2,925) 57.63%, 80Al °l’d(n=317)
55.71%°& A9] fARE £ & A= QI

PSA (4-10)
o |
1
o |
(=)
© |
2 o
=
.“ﬁ
o
o = |
(=)
A
— S0Mo
(]
(=T — 50y
60cy
— T0cy
= 804014
T T T T T T
1.0 08 0.6 04 0.2 0.0
Specificity

T3 4-5. (PSA TH 2AI2) FRIMYS FIEH| Lt PSA ZAte] ROC
M(PSA 4-10)

j/d
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o oM o oM x|Ct
aiZE Eo|z "'_g =e i oe ZiAH aiE -
e A HET HET Q| SEH| RH|
HChR
2R o oemc % 9% C % 9% C % 95%Cl % @A % %A % %%A % 96a
94.29 66,7. 4.17 70. 1.01 .57 . 1.2
4.25 95.00 ( ' (6.6 35.17 @ ' 73.60 (70.09, 1.03 (.o, 0.68 057, 37.67 (36.69, 1.51 (1.26,
95.79) 97) 36.17) 77.11) 1.04) 0.81) 38.66) 1.82)
88.94, 13.8,1 34.77, 71.00, 1.04, 0.61, 39.74, 1.35,
x4 4.50 90.00 ( 14.69 ( 35.81 ( 73.48 ( 1.05 ( 0.68 ( 40.74 ( 1.55 (
| 5712 91.02) 5.58) 36.86) 75.96) 1.07) 0.77) 41.74) 1.77)
= ' 83.72, 20.06, 35.20, 70.52, 1.06, .65, 42.18, 1.35,
(n=9318) 473 85.00 ( 21.09 ( 36.29 ( 72.60 ( 1.08 ( 0.71 (0.65 43.19 ( 8 1.51 (1.35
86.19) 22.11) 37.37) 74.68) 1.10) 0.78) 44.19) 1.69)
(78.61, (27.11, (35.96, (70.94, (1.09, (0.65, (45.14, (1.42,
498 80.00 28.24 37.10 72.74 1.1 0.71 46.15 1.57
81.37) 29.37) 38.23) 74.53) 1.14) 0.77) 47.16) 1.74)
87.64, 1.33,4. 5.84,1 67.38, 0.9,1. 0.47, 8.37,1 0.12,
414 95.00 ( 3.00 ( 8.49 ( 85.71 ( 0.98 ( 1.75 ( 10.96 ( 0.56 (
101.84) 67) 1.14) 104.04) 05) 7.55) 4.23) 2.58)
(79.72, (5.55,1 (5.75,1 (79.18, 0.87, (0.48, (12.23, (0.26,
4.35 90.00 8.25 8.48 89.19 0.98 1.28 15.30 0.76
50AM| Ot 53.10 99.23) 0.95) 1.21) 99.19) 1.09) 3.41) 18.97) 2.29)
= ' 72.62, 14.23, 95,1 .39, .89, A1, 20.00, A7,
(n=438) 168 85.00 (72.6 18.00 (14.23 8.9 (5.95 031 (86.39 103 (0.89 0.8 © 2374 (20.00 17 0.47
95.80) 21.77) 1.83) 98.22) 1.19) 1.88) 27.95) 2.90)
(65.98, (20.76, (5.99,1 (87.65, (0.88, (0.44, (25.59, (0.55,
5.02 80.00 25.00 9.09 92.59 1.05 0.84 29.68 1.25
91.91) 29.24) 2.19) 97.53) 1.25) 1.59) 34.12) 2.82)
93.00, 3.36,5. 21.01, 65.58, 0.97, 0.71, 23.39, 0.54,
415 95.00 ( 4.40 ( 22.94 ( 74.71 ( 0.99 ( 1.13 ( 25.29 ( 0.88 (
97.05) 45) 24.86) 83.85) 1.02) 1.81) 27.28) 1.44)
87.00, 9.32,1 21.19, 72.51, .97, .68, 27.10, .76,
4.39 90.00 ( 10.91 ( 23.19 ( 78.16 (72.5 1.01 09 0.93 (0.68 29.09 ( 0 1.08 0.76
50CH 5535 92.64) 2.50) 25.19) 83.80) 1.05) 1.28) 31.17) 1.53)
= ' 81.75, 14.51, 21.29, 73.99, 0.97, 71, 17, .83,
(n=1,918) 459 85.00 ( 16.40 ( 23.35 ( 78.57 ( 1.02 ( 0.91 © 32.22 (80 1.12 (083
88.39) 18.28) 25.42) 83.15) 1.06) 1.17) 34.35) 1.50)
(76.37, (22.07, (21.87, (76.58, (1.00, 0.67, (34.99, (0.99,
4.83 80.00 24.25 24.05 80.27 1.06 0.82 37.12 1.29
83.81) 26.44) 26.23) 83.96) 1.12) 1.01) 39.31) 1.67)
93.78, 6.86,9. 33.36, 69.92, 1.01, 0.48, 36.20, 1.22,
4.25 95.00 ( 7.93 ( 34.95 ( 75.19 ( 1.03 ( 0.63 ( 37.74 ( 1.63 (
60CH 56,40 96.18) 00) 36.54) 80.46) 1.05) 0.83) 39.31) 2.18)
(n=3,720) ' (88.39, (14.45, (34.14, (71.67, (1.04, (0.52, (89.72, (1.38,
450 90.00 15.90 35.80 75.39 1.07 0.63 41.29 1.7
91.68) 17.35) 37.46) 79.10) 1.10) 0.76) 42.88) 2.11)
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o oS M o oS M py[=
aizE Eo|T "'_g =e i oc ZAL Hsie -
AUC PSA == LS QTH| QLH| WXH|
HChR
= % 95%Cl % 9%C % 9%C % 95%C % WA % WA % HB%A % %A
82.96, 19.72, 34.28, 69.86, 1.05, 0.61, 41.53, 1.28,
4.70 85.00 ( 21.34 ( 35.99 ( 73.11 ( .08 ( 0.71 ( 43.12 ( 1.53 (
86.89) 22.96) 37.71) 76.36) 1.11) 0.82) 44.72) 1.83)
77.87, 25.98 34.81 69.92, 1.07, 0.63, 44.08, 1.31,
493 80.00 ( .76 ( 36.60 ( 72.78 ( ( 0.72 ( 45.67 ( (
82.26) 29.53) 38.39) 75.63) 1.15) 0.82) 47.28) 1.82)
(93.85, 6.75,9 (43.02 (60.78, (1.01, (0.46, (44.59, (1.23,
431 95.00 .89 67.3 0.62
96.22) 39) 46.75) 73.91) 1.05) 0.82) 48.20) 2.29)
88.35 15.06 44.09 63.61 1.05 0.49 47.28 1.46
462 90.00 ( ' 16. ( ' 6.03 ( ' 68.15 ( ' 1.08 ( ' 0.59 ( ' 9.09 ( 182 ( '
70tH 5763 91.63) 18.69) 47.98) 72.69) 1.11) 0.72) 50.91) 2.28)
(n=2,925) ' (83.08, (21.77, (44.78 (63.08, (1.08, (0.54, (48.99, (1.47,
4.85 85.00 23. 66.
86.98) 25.90) 48.82) 70.72) 1.16) 0.73) 52.61) 2.15)
77.72, 27.73 45.2 62.01, 1.09, 0.59, 50.15, 1.43,
5.09 80.00 ( 29.95 ( 47.33 ( 65.42 ( 1.14 ( 0.67 ( 51.97 ( 1.70 (
82.09) 32.17) 49.43) 68.83) 1.19) 0.77) 53.77) 2.02)
(91.86, 0.51,6 (51.19, (10.61, (0.94, (0.46, (50.33, 0.24,
418 95.00 3.68 56.7 3b. 0.99 5.84 0.73
98.19) 84) 62.34) 60.81) 1.03) 3.94) 61.20) 2.23)
85.70, 6.35,1 51.84, 30.28, 0.94, 0.45, 50.96, 0.59,
At 4.50 90.00 ( 11.76 ( 57.60 ( 47.06 ( ( 0.85 ( 56.47 ( 1.21 (
80A| OfA 55 71 94.42) 7.18) 63.36) 63.84) 1.10) 1.60) 61.82) 2.46)
= ' 79.89, 11.24, 1.96, 33.36, 0.94, 0.51, 50.65, 0.67,
(n=317) 4.79 85.00 ( 7.65 ( 57.89 ( 7.06 ( 1.03 ( 0.85 ( ( (
90.27) 24.05) 63.83) 60.76) 1.14) 1.40) 61.51) 2.23)
74.30, 15.74 51.88 34.33, 0.92, 0.57, 50.02, 0.69,
5.19 80.00 ( 22. ( 58. ( 46. ( ( ( ( (
85.93) 29.84) 64.12) 58.21) 1.17) 1.34) 60.89) 2.04)
*p<0.05
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RS HEIS olst MPM SOIZE ZMe| HT2 o7

PSA 72 10ng/ml 23+ AA diAALA tPSA AR AUCE 76.20%°1%2.H,
4% 320 gE FADAE 95% 10.73ng/ml, 90% 11.66ng/ml, 85% 12.51ng/ml,
80% 13.71ng/mlE RIFE7} Robd4E (PSA AGA7L oA 2 ERIsklth
tPSA AGXo] wE APAY AHFLEE AuEH 10.73ng/ml¥ AS W=
95.00%, E°]%= 15.06%, ¥4 A& 74.49%, SAAZE 53.44%, (HLR FAS=H]
1.12, (LR /48%&H 0.33, #HAF A= 7285 g mapH] 335 o]y,
13.71ng/ml¥ A9 W= 80.00%, E°l% 50.47%, YANEE 80.83%, 2Ad&w
49.12%, (VLR PALEH] 1.61, (LR S49EH] 0.40, AAF Age 71.81, At I
ZHH] 4.070]194ck. AFE E AAR] AUCE 50M] BlTHn=127) 78.63%, 50tH(n=581)
75.78%, 60tl(n=1,723) 73.04%, 70t(n=2,337) 75.03%, 80Al °14(n=628) 76.51%
O 2 LERHT.

PSA (104)

1.0

08
1

06
I

=
=
=
3 ,
w = | — [£
o ]
[ BH
“ ;J‘] —— 504o|ot
o 7| — 5004
60cy
— T0cg
g 4 " 804014
T T T T T T
1.0 0.8 0.6 0.4 0.2 0.0
Specificity

J3 4-6. (PSA FZHE 2A3) MEM IO CH3H PSA ZARe] ROC
SH(PSA10)

tPSA AAF & PSA desity AHA|o] WE RS E, Aol wet UdE a2
(95%, 90%, 85%, 80%)¥ PSA desity AAFY] AL}l AHYE S1Q1F E4Z27
= BF (E 2) o AAsH
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T
H 4-16. (PSA F7H8 2M3) HZFE PSA ZAt MMt XITHYst:(PSAY10)
) SN ) SN xIEt
iz S0z g8 o o8 iy ZA FaE -~
e A HET HET Q| SEH| RH|
HCH
ey % 95% Cl % %% Cl % 95% Cl % 95% Cl % 55770 % 257740/ % H%%C % Bwd
94.29 13.25 73.28 48.68 1.09 0.28 71.65 2.74
1073 o500 B ygeg 135 (8,28, (48,65, 109 g 02 (1.5, @74,
95.66) 16.87) 75.70) 58.21) 1.14) 0.40) 74.02) 4.10)
(89.04, (27.47, (75.77, (49.85, (1.24, 030, (72.12, (3.27,
] 1166 90.00 29.79 53.
F5 20 90.92) 32.10) 78.22) 56.61) 1.33) 0.39) 74.49) 4.44)
- ' 83.89, 36.35, 77.16, 6.9, 1.33, 0.35, 71.01, 3.14,
(=53%) 1251 8500 | 88 840 ¢ w79 130 ¢ 030 12 (
86.13) 41.29) 79.64) 52.66) 1.45) 0.43) 73.40) 4.12)
s soo VBT g @S o (oo wee o (8 (03, Goeo, , . B8,
‘ o2 Y s00 T m09 0 s16) 170 043) 73000 463)
85.36 17.46 21.02 82.71 110 0.06 35.01 119
1076 9500 OB gpg (8 apy @102 g gy @271 (10 oy 008 gy ©BOL g 019
102.14) 35.17) 38.98) 102.47) 1.48) 0.95) 52.00) 24.07)
(80.53, (31.16, (24.04, (85.07, (1.26, (0.08, (44.89, (1.92,
1136 90.00 1.0 3 2.86 0.23 53.54
50N Ol 100.72) 50.94) 44.20) 100.65) 1.88) 0.69) 61.99) 23.60)
(=127) : (71.79, (39.42, (25.14, (82.37, (130, 0.14, (49.57, (1.88,
1191 85.00 36.00 9
96.96) 59.53) 46.86) 98.40) 2.14) 0.72) 66.49) 14.89)
1210 8000 O mes BB g5g B4 gy @118 031 g OV 5115, (1.82,
‘ w7 w6 Y w3 Y 97.39) 225 0 079 67.96) 12.76)
2.7 50,1 4 . 1.04 2 34 1.
1058 9500 27 1355 ©%0 49 0430 (55.89, (1.04, (0.20, (55.34, (1.66,
97.44) 7.95) 62.69) 81.30) 1.16) 0.63) 63.30) 5.71)
(86.60, (26.80, (58.62. (63.34, (121, 022, (60.75, 2.75,
1163 90.00 32.55 63.01 7155 64.72 428
50C - 93.15) 38.30) 67.40) 79.76) 1.46) 0.45) 68.49) 6.69)
- ' 81.09, 32.84 59.45, 59.31, 1.25, 0.29, 60.75, 2.42,
(n=581) 1215 8500 | 88 6397 6689 139 | 030 o472 359
88.85) 44.81) 68.49) 74.47) 1.55) 0.52) 68.49) 5.32)
s oo PP agy @O o 6091 6755, s, . 03 @2, . @O
‘ ‘ 84.40) ' 52.39) ' 70.25) ‘ 71.41) 1.69) ' 0.56) ' 6899 4.99)
93.71 11.18 66.81 49.74 1.07 0.26 65.96 2.16
1071 00 TN qug M8 gy 6681 WS4 o B0 g OB ooy 68, @6
60cH 96.23) 16.89) 71.36) 66.21) 1.14) 0.49) 70.35) 4.39)
73.04 s o B . @0 o 6887 o (G084 016, g O30 o 6672 @47
‘ oo T 20.9) 7352 0 6257) 129 0 047 07 709 U7 4o
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Heidet Tike 5t MM Sojg Al HuiEA e
o oM [5) oM Xict
aizE Eo|T "'_g =e i oc ZAL Hsie -
AUC PSA == LS QTH| QLH| WXH|
HChR
2R o oemc % 95%C % 9% C % 95%Cl % @A % B%d % %%A % 96q
(82.93, (28.95, (69.51, (46.78, (1.19, (0.38, (65.49, (2.18,
12.11 85.00 32.81 71.90 51.94 1.26 0.46 67.73 2.77
87.06) 36.66) 74.29) 57.11) 1.35) 0.55) 69.90) 3.51)
77. . 71.2 46.44 1.2 A1 N 2.
13.06 80.00 (77.65, 4211 (38.05, 73.64 ( 0. 50.96 (46.44, 1.38 (1.28, 0.48 041, 67.44 (65.19, 2.90 2.33,
82.28) 46.16) 76.08) 55.47) 1.49) 0.55) 69.61) 3.62)
(94.02, (10.20, (78.70, (33.70, (1.06, 0.28, (76.02, (2.07,
10.67 95.00 13.18 80.37 41.40 1.09 0.38 77.75 2.89
96.00) 16.17) 82.03) 49.11) 1.13) 0.51) 79.39) 4.04)
. 22.2 34 7 1.1 31 74.7 2.4
1155  90.00 (88,65, 26.17 ( % 82.02 (80.34, 41.21 (35.76, 1.22 (115, 0.38 031, 76.55 ( 2 3.20 248,
70y 75 03 91.39) 30.05) 83.69) 46.67) 1.29) 0.47) 78.22) 411)
= ' 83.35, 35.24, 82.36, 36.87, 1.31, 0.33, 73.61, 2.97,
(n=2,337) 12.70  85.00 ( 39.55 ( 84.02 ( 41.31 ( 1.41 ( 0.38 ( 75.40 ( 3.70 (
86.61) 43.87) 85.68) 45.76) 1.51) 0.44) 77.10) 4.62)
78.16, 4427, 83.69, 35.53, 1.43, 0.36, 71.56, 3.07,
13.80 80.00 ( 48.68 ( 85.36 ( 39.41 ( 1.56 ( 0.41 ( 73.38 ( 3.79 (
81.82) 53.09) 87.03) 43.29) 1.70) 0.47) 75.14) 4.68)
(93.25, (14.23, (86.84, (27.08, (1.10, 0.12, (82.88, (3.1
11.37  95.00 23.46 89.35 41.30 1.24 0.21 85.83 5.90
96.88) 32.68) 91.85) 55.53) 1.40) 0.36) 88.34) 1.23)
87.42, 20.80, 87.24, 21.09, 1.12, 0.22, 79.15, 2.31,
At 12.86  90.00 ( 30.86 ( 89.78 ( 31.25 ( 1.30 ( 0.33 ( 82.32 ( 3.99 (
80A| OfA 76,51 92.47) 40.92) 92.32) 41.41) 1.51) 0.49) 85.11) 6.91)
= ’ 82.02, 32.42, 88.52, 21.62, 1.23, 0.25, 76.29, 2.62,
(n=628) 1458  85.00 ( 43.21 ( 91.00 ( 29.91 ( 1.50 ( 0.35 ( 79.62 ( 4.31 (
83.00) 54.00) 93.48) 38.21) 1.82) 0.48) 82.58) 7.10)
76.73, 40.97, 89.36, 20.67, 1.32, 0.29, 72.96, 2.67,
16.47  80.00 ( 51.85 ( 91.82 ( 27.81 ( 1.66 ( 0.38 ( 76.43 ( 4.33 (
83.42) 62.73) 94.28) 34.96) 2.09) 0.50) 79.59) 7.02)
*p<0.05
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APAS Aol S F= ASAAE ERlsh] fJoto] Tz 9 thHs EXAE
39 B Attt oHs B2 AAPgES #AE (PSA, Prostate volume,
%fPSA HF BAHOZ [ootA MHAY Fd To] Qe AT YERdTh
(p€0.005). &A EHoE |, IA ErEe AL 715,
71t PSP AEAY D §9ek Tl AATHP0.005). 1 9] FHAAAE
£ 201099] B|3to] 20199 Lo 24F APAY Adho] Ko5lA F7isl= o
2 YERTH(p<0.005),

o BAAT o 5% stollA APAY A
g Hso] diste] s 2AAE 39 EAS SsiGih. AAPIESE HRse
tPSAFA7} 2848 APAdoR Fthd 9271 ol ACE YERGTHOR 1.09,
95% CI 1.09~1.10). Prostate volume2 Z7|7} A-&4E APAYoz Akd o =7}
Z7FFATHOR 0.96, 95% CI 0.95~0.96) %fPSAE= tPSA}O] thEgAxog olso]
o)A AQE it AR AL 50Th w]Rtol| H]ste] 50th 3.84H, 60T 8.06
i, 70t 13.784l, 80A] olAtollA 23.51H]E BAZOCR Qo5 Z7kH= AoR W
ERgt}. SHEESHOR 1.28, 95% CI 1.18~1.39), AHPAY 7I=8(0R 2.37, 95% CI
1.79~3.15). 7Iet & 7F=£E(OR 1.73, 95% CI 1.53~1.95) &% 7]=0] gAY IAY
o] gl A9 Hlot] Qe A AHAY k9] 027t Frlele AoE2 FAEH.
AAEEE 2011400 Hst] 20199 APAL Itk 0= A BAZHCRE [FotA F
7Fl= Ao& YERGTHOR 1.97, 95% CI 1.67~2.33).

WHoR [Fouiet AYLALD) Aol JFre F= AEAAE FRlsp] It od
F 9 o 24 39 EAS APt 2440 APAd A9 A5AAet
7R tPSA, AT uel, #A FEbEeh A-HAY 71SE, Tle o 7159
RAAETE o3t A& gglo2 BARQITH(E 4-18)).

1) A7]& gleason score 7 ©1AF
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T 4-17. MY T ISQIXI0f CHoH THHZ 3 O M
patients (n=17,539) Univariate analysis  Multivariable analysis
Parameters
total event % OR 95% Cl OR 95% Cl
PSA - 1.08 (1.08, 1.09) 1.09 (1.09, 1.10)
Prostate volume - 0.98 (0.90, 0.99) 0.96 (0.95, 0.96)
Percent free PSA %° - 0.0002  (0.001, 0.004) -
TR LIO|
50A| O|gt 706 80 (11.33)  1(ref) 1(ref)
5004 3,229 871 (26.97) 2.89 (2.26, 3.69) 3.80 (2.86, 5.04)
60y 6,665 2,701 (40.53) 533 (4.20, 6.76) 8.06 (6.12, 10.63)
70ty 5946 3,332 (56.04) 9.97 (7.86, 12.66) 13.78 (1042, 18.21)
80CH OfA 993 747  (75.23) 2376 (1807, 3124 2351 (16.78, 32.92)
oA SHrEek
O F=7ER2 8012 3,100 (38.69)  1(ref) 1(ref)
ol 9527 4631 (48.61) 1.50 (1.41, 1.59) 1.28 (1.18, 1.39)
=9 0%
OfLIR E=7I2R12 14,062 6,228 (44.29) 1(ref)
of 3477 1503 (4323) 096  (0.89, 1.03)
MY 715
O E=7=Qle 17,256 7,571 (43.87)  1(ref) 1(ref)
ol 283 160  (56.54) 1.66 (1.31, 2.11) 2.37 (1.79, 3.15)
JIEH o T1EE
OHR E=7EgS 15810 6,875 (43.49)  1(ref) 1(ref)
of 1,729 856  (4951) 127  (1.15,141) 173  (1.53, 1.95)
4=
2011 1,610 607  (37.70)  1(ref) 1(ref)
2012 1,724 628  (36.43) 0.95 (0.82, 1.09) 0.99 (0.83, 1.18)
2013 1,473 571 (38.76) 1.05 (0.90, 1.21) 1.04 (0.87, 1.25)
2014 1,873 734 (39.19) 1.07 (0.93, 1.22) 1.05 (0.88, 1.24)
2015 2,098 837  (42.29) 1.21 (1.06, 1.38) 1.18 (1.00, 1.39)
2016 2,208 1,012  (45.83) 1.40 (1.23, 1.59) 1.30 (1.10, 1.53)
2017 1,987 948 (47.71) 1.51 (1.32, 1.72) 1.50 (1.26, 1.78)
2018 2,186 1,087 (49.73) 1.63 (1.43, 1.86) 1.65 (1.40, 1.95)
2019 2,380 1,257 (52.82) 1.85 (1.63, 2.10) 1.97 (1.67, 2.33)

A SRS FHx AP 2ZAPAF ol d 1d o
SpSAQte] thEgAlgo R Qlsto] thHS: o] 2islA] ke

Multivariable analysis: W=, A%, A A off, APHAY 7158 A%, 78Rt 7158 o7,
Prostate volume, PSA,

=
i)
ol

09, 8%, 9w, ¢
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B 4-18. YYHOR Q)
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FRMet FIcH

GIS QA0 CHet g

=

Ci

HI

M

=~

patients (n=17,539)

Univariate analysis

Multivariable analysis

ParRMeters il event %  OR 9% Cl  OR  95%Cl
PSA - 1.09 (1.08, 1.09) 1.10 (1.09, 1.10)
Prostate volume - 0.98 (098, 0.999 096 (0.95, 0.96)
Percent free PSA %* - 0.0002  (0.001, 0.004)

GRS LI

50| o2t 706 44 (6.23) 1(ref) 1(ref)

50cH 3,229 545 (16.88) 3.06 (2.22, 4.20) 4.08 (2.77, 6.03)

60cH 6,666 1,864 (27.97) 5.84 (4.28, 7.96) 8.52 (5.82, 12.47)

70cH 5946 2,581 (4341) 1154 (847,1572) 14.75 (10.07, 21.62)

80CH OfA 993 661 (66.57) 2995 (2148, 41.76) 2832 (18.56, 43.21)
1 SHrEek

OR E=7EQS 8012 2201 (27.47)  1(ref) 1(ref)

o 9,527 3494 (36.67) 1.63 (1.43, 1.63) 1.34 (1.23, 1.46)
9 0=

O F=7I=QS 14,062 4591  (32.65) 1(ref)

O 3,477 1,104 (31.75) 0.96 (0.89, 1.04)

TEEY JIEE

O =723 17,256 5583 (32.35)  1(ref) 1(ref)

of 283 112 (3958 137 (108 174 196 (146, 2.62)
7t & TIE

OfQ F=7IEg2 15810 5,072 (32.08)  1(ref) 1(ref)

o 1,729 623  (36.03) 1.19 (1.08, 1.32) 1.66 (1.45, 1.89)
MAAE

2011 1,610 385 (23.91)  1(ref) 1(ref)

2012 1,724 430 (24.94) 1.06 (0.90, 1.24) 1.23 (1.00, 1.51)

2013 1,473 419 (28.4b) 1.26 (1.08, 1.49 1.41 (1.14, 1.74)

2014 1,873 513 (27.39) 1.20 (1.03, 1.40) 1.27 (1.04, 1.55)

2015 2,098 635  (30.27) 1.38 (1.19, 1.60) 1.48 (1.22, 1.79

2016 2,208 757 (34.28) 1.66 (1.44, 1.92) 1.77 (1.46, 2.14)

2017 1,987 729 (36.69) 1.84 (1.59, 2.13) 2.08 (1.71, 2.53)

2018 2,186 852 (38.98) 2.03 (1.76, 2.34) 247 (2.03, 2.99)

2019 2,380 975  (40.97) 2.21 (1.92, 2.54) 2.76 (2.28, 3.34)

A FErAst ; Hzx AP ZAGAF o)A 1d o]y A, 7H
Psaste] B Ao Qlstol T Bao] melA oS
Multivariable analysis: HAWE, dE, A S9EE o7, APLY 7158 oF, 7|69 7158 o7,
Prostate volume, PSA,

of

, LY, e, &
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g2 2| gk o

0
ik
I
dm
=]
0!

2t FEMe FEo| BT BA

F7F AARE &3 AEAY AT AZ=o] BiskE SIS fIsto] tPSA AARRF 7t
2 A5 A&z A AKdigital rectal examination; DRE), A& AHAAZSTHHA
(transrectal  ultrasonography; TRUS), A7]5H%34H((Magnetic Resonance
Imaging, MRD) AAY] 23S S8 AHFEYEE ROC FACRZ BAs1t}. o 4
AP o]9] o] 23 W= d580Q1 B4 AioA FolobA vt W S A

]

BT 1% @ A7 gos 5 HE A4

o

A WA =2 I8E 283 ROC curve ¥4 AR o], AYASL 7153,
tPSA FHAL, prostate volumes 7202, F7I2 Al DRE, TRUS, MRl AAE &
Foll ZFoto] EASHATH(LH 4-7)).

B4 13 (A) 7R o], AYAY 7158, (PSA AAL, prostate volume?)
ROC B4& B3t L1 139] AUCE 82.48%E tPSA FX|9HS 283t 73.91%%tt &
7Fiitt B4 2y (B) 71& k210 MRI AARE 71E AUCE 83.95%, 24 &
3 (C) TRUSE 713t AUCE 83.64%, 24 T8 (D) DRE 37} Al 83.12%, 24 &
@ (E) MRI® TRUS &+ 7HA ZHARE F7F Al 85.26%, #4 23 (F) MRI, TRUS,
DRE HARE HF 371 Al 86.55%= F7Foto] 71& tPSA A9 Z-83t AUCEH
L5 BAHCE FoolA A Uerdth

T g =2 IS H83 ROC curve B4 AFoiAREY] o], AYASL 7153,
tPSA A}, prostate volume®t FHHES, 7B 7IEES V|ECOR, VIR AIRH
DRE, TRUS, MRI AAFE 2o xglsto] E48tHcH(IH 4-8)).

4 Tg (A) AR Yol WEAY 7158, tPSA AAL, prostate volume9)
ROC £4& &8 =239 AUCE 82.77%= tPSA FA|THS 283t 73.91%Ect F
7Rt B4 2y (B) 71& kEI#o] MRI AARE $71E AUCE 84.05%, 24 &
3 (C) TRUSE 713t AUCE 84.26%, ¥4 &g (D) DRE 7} Al 83.29%, &4 &
3 (E) MRI® TRUS & 7K ZHARE F7F Al 85.64%, +4 23 (F) MRI, TRUS,
DRE #HARE HF 371 A] 86.80%= F7Fsto] 7]& tPSA A9 283t AUCEY
HE SAACE [osHA A UeT

PSA grey zoned| NFE+ tPSA 4-10ng/mL 7l thieh =X 134
(K2 2) o A5,

r

q 727

EhA
:
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V. $8% 35E o7
H 4-19. O 737|8F MEIMQE RICH O SQIXI0| CHEH CHH4 24 (1)
Mutivariable analysis () Multivariable analysis (B) Mulivariable andlysis (C)  Multivariable analysis (D) Muftvariable analysis () Multivariable analysis(F)
_ (N=15,423) (N=1,176) (N=13,948) (N=8,462) (N=7,003) (N=312)
varable “oigs  95% CI Odds 9% Cl  Odds 9% Cl  Odds 9% Cl  Odds 9% Cl  Odds  95% Cl
Ratio Lower Upper Ratio Loner Upper Ratio Loner Upper Ratio Loner Upper Ratio Lower Upper Ratio Lower Upper
HTCHARL
ool 0B 107 100 109 107 131 107 107 108 108 107 108 107 106 108 110 106 115
e
me 262 199 345 161 065 399 200 217 38 230 157 337 273 177 422 146 035 606
PSA 109 109 110 106 104 108 109 108 109 109 108 109 109 108 110 111 106 116
tat
prTS % 09 095 096 095 094 09 095 09 096 09 095 096 096 096 09 095 094 097
volume
MR - 367 232 58 - - - 122 038 391
TRUS - - 250 237 282 - 311 275 352 113 018 696
DRE - - - 165 147 186 126 110 144 163 077 344

A=A HAF (DRE, Digital Rectal Exam)

APA 221} (TRUS, Transrectal Ultrasonography)

715 HGHMRI, Magnetic Resonance Imaging)

11
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g 3
w | 3
= ° -
£ £
£ g
[ W
3 3
test for two ROC curves fest for two ROC curves
Z=-16.875, p< 0001 Z=-8.3701, p< 0001
. Model PSS, - Model PSA
o 7 AUC: T381(T3.17-74 65), p<d 0001 o AUC: TAEN(TINT-T4.66), p< 0001
Model Nomogram Model Homogram
AUC B2 48(81 8283 14), p<0.0001 AUC: B3 9581 T2-85 18), p<0.0001
=2 =
10 08 06 04 oz 00 10 (1] o6 04 oz (1]
Spacificity Specificity
Nomogram A (n=15,423) Nomogram B (n=1,176) : + MRI
a ] -
@ w
= =1
@ | -
z° ="
: H
i 2
‘ 3 ¢ 3
DeLong's st for teo ROC Curves DeLong's test for two ROC curves.
Ze-1B.97E, pe 0001 Ze-15826, pe 0001
. Model: PSA, . Model: PSA
= ALC 73,0173 17-74 £6), p<0.0001 o AUC: 73.91(73.17-74 66), p<0 0001
Model Nomagram Model Nomogram
ALC B3 64(82 97-84 32), p<0 0001 ALC: B3 12(82 26-83 99), p<0.0001
g 1 3
1.0 ['1] 06 04 0z 00 10 08 (1] 04 02 00
Specificity Spacificity
Nomogram C (n=13,948) : + TRUS Nomogram D (n=8,462) : + DRE
o -
® -
8 s
@ =
-
£ H
k]
; H
@ o | -
3 3
test for two ROC curves DeLong's test for two ROC curves.
Z=-19 169, p< 0001 2= 0977, pe 000
o~ Model FSA o~ Model PSA
o 7 AUC: TA91(TAT-T4 65). pad 0001 =3 AUC: TI0N(TIAT-TA66), p=0.0001
Mdet Homegram PP —
AUC. B5 26(84 3786 15), p<0.0001 AUC: B6 55(82 55-60 54), p<0 0001
81 s
T T T T T T T T T T T T
1.0 08 06 04 oz 00 10 08 06 04 0z o0
Spaificity Specificity

112

Nomogram E (n=7,003) : + TRUS, DRE

J2 4-7. RIS XM

5t

Nomogram F (n=312) : + TRUS, DRE, MRI

MR ZITtel ROC curve (1)




V. B35 FSE o
H 4-20. =278 MM XIS O SQIX[0| CHEE CHHe 24 (2)
Multivariable analysis (A)  Multvariable analysis (B) Multivariable andlysis (C)  Multivariable analysis 0)  Multivariable analysis (F)  Multivariable analysis(F)
_ (N=15,423) (N=1,176) (N=13,948) (N=8,462) (N=7,003) (N=312)
varable “oigs  95% CI Odds 9% Cl  Odds 9% Cl  Odds 9% Cl  Odds 9% Cl  Odds  95% Cl
Ratio Lower Upper Ratio Loner Upper Ratio Loner Upper Ratio Loner Upper Ratio Lower Upper Ratio Lower Upper
A
?lﬁ'jf” 108 107 108 108 106 110 107 107 108 108 107 108 107 106 108 109 105 1.14
|AJOF
?&;}' 251 190 331 144 058 359 278 206 374 214 145 316 257 165 400 130 030 566
Ejot
;gg 180 160 203 147 100 217 214 188 243 172 145 204 218 179 267 111 054 226
seEst 127 147 137 176 131 236 123 143 134 124 112 138 119 106 135 217 116 404
PSA 109 109 110 106 104 108 109 108 109 109 108 109 109 108 110 111 106 1.16
ng;tsge 096 095 09 095 094 09 09 096 09 09 095 09 096 095 09 095 093 097
MRI - 360 226 573 - - - 128 040 416
TRUS - - 278 254 303 - 341 300 387 098 016 6.03
DRE - - - 167 148 188 125 109 143 158 074 338
24244t (DRE, Digital Rectal Exam)

|

g

of

A

=1oTT

YA 223} (TRUS, Transrectal Ultrasonography)
5

AHMRI, Magnetic Resonance Imaging)
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“ DeLong's el fof ted ROC curves DeLong's test for twa ROC cunes
2=17 504, pe 0001 2=-8 4TEI. pe 0001
o~ Modcel PSA o4 Model PSA
e 7 AUC 739173 17-74 65), pal 0001 o AUGC. TASNTIATTAEE), pod. 0001
Model: Nomogram Model. Nomogram
AUC: 82 TT{EZ 11-83 42), p<ll 0001 AUC: 84 05(81 BI85 2T). p<0.0001
g 24
T T T T T T T T T T T T
10 08 06 04 02 0o 10 og 06 04 oz oo
Specificaty Speaficiy
Nomogram A (n=15,423) Nomogram B (n=1,176) : + MRI
o | a |
o | o |
El o
w | =
z° z°
] H
5 H
@ o ] "o
=] o
DeLong's best for two ROC curves. DeLong's test for teo ROC curves.
Z=-20 408, p< 0001 Z=-16.159. p<.0001
. Model: PSA - Model PEA
e 7 AUC: T3.91(73.17-74 66), p<0.0001 o 7 AUC TEO(TIT-T4.66), p<0.0001
Maddel: Nomogram Model Nomogram
AUC: B4 25(83 6184 92), p<0 0001 AUC: 83 20(82 4384.15), p<0 0001
2 A a |
T T T T T T T T T T T T
10 08 06 04 02 0.0 1m0 oe 08 04 [F 0.0
Specificity Specificity
Nomogram C (n=13,948) : + TRUS Nomogram D (n=8,462) : + DRE
o | e
@ | =
= o
- g o |
= ° z©
& &
g 2
& s @ o ]
=]
Derlong's lest for two ROC curves DeLong's 1est for teo ROC curves.
220036, pe 0001 2= 2506, p< 0001
- Model PSA - Mogel PSA
(=T AUC T3 91(73 17-74 65), p<0 0001 o 7] AUC TE (T3 17-74.66), p<0.0001
Modet: Nomogram Model Nomogram
LT B B4(B4. TT-86 51), p<0.0001 AUC. BE BOE2 B3-60.76), p<0.0001
E 2
T T T T T T T T T T T T
10 o8 08 04 02 00 10 08 06 04 0z oo
Specificity Specificty

Nomogram E (n=7,003) : + TRUS, DRE
O 4-8. =R]H#HS MBS
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Nomogram F (n=312) : + TRUS, DRE, MRI

MR XITtol ROC curve (2)




Or. 7IEt HAl TTHERE 24

APAY A oto] FP5t AAPTHE ARFYEE BHolGT. 4 AAE 3
St gk = PSA AAF 17,5399, MRI ZHAF 1,242, DRE 8,506%, TRUS AA
13,9667 °l13om 4712 HARE EF AlgeE Sk 3129 oSl

Z AANE YT Aol 2 A9AHEEE AuEE PSA AA] wEkAE PSA
4.00ng/ml¥ A 974% 92.17%, E°l% 22.63%, U4 &% 48.43%, SAdEE
78.58%, (H)LR ¥AE=H| 1.19, (LR +4%%=H] 0.35, HAAPEEE 53.29, Adt o
AHH] 3.40 ©]%4al, PSA 3.00ng/ml¥ A% WAL 98.10%, E°l% 8.39%, ¥ AF
T 45.77%, &35 % 84.85%, (VLR FAEH] 1.07, (LR /4=H] 0.23, HAF
AT 47.93, A w2 465010tk MRI AARY] A9 9178% 94.12%, Eo|=
20.16%, ¥4 AET 62.77%, &3AE% 70.55%, (LR FLLH] 1.18, (IR =&
d9EH 0.29, AAEE 63.69, ZT WA 4.07 ©|%lX, DRE AAE W=
41.79%, E0I= 79.01%, ¥4 &% 62.76%, SAANZE 61.58%, (+)LR FAd-=H]
1.99, (LR S4%wH] 0.74, BAEEE 61.94, Ak wAH] 2.69 o|Qich. TRUS &=
AT 54.84%, B0l% 77.53%, ¥ AZE 64.56%, 24AEE 69.71%, (HLR ¥
AQwH] 244, (LR SA49=H] 0.58, AAMEEE 67.84, Adt wxpH] 4.21 o]ich
UFHoE [omet HPAAY A9 HALLF PSASE MRIOIA= RobA|1l, DRE
o} TRUSOIA S7Fote A3 Btk At diks 5o AAokar.

47WA] NS B e 31270 diet IS s AHEH PSA HAl wEbA
& PSA 4.00ng/ml¥ A% WZE 95.72%, Eol% 10.40%, FA &% 61.51%, <
BAEE 61.90%, (HLR F¢-EH] 1.07, (LR /9=H 0.41, AT 61.54,
Ak WAH] 2,61 ©]3L, PSA 3.00ng/ml¥ A 9T 98.93%, E°lk 1.60%, ¥
A A& 60.06%, 249E% 50%, (HLR FAHEH| 1.01, (-)LR S49-=H] 0.67,
AANFEE 59.94 Ak wARH] 1.510190tk. MRI HARe] 3¢ W 96.79%, Sol=
8.00%, ¥4 AZL 61.15%, SANZE 62.50%, (+)LR FBLEH] 1.05, (LR 24
OowH] 040, AANEEE 61.22, AT wAH] 2.63 ©|Qlx, DRE #HAAR= Wid:
40.64%, E°]%= 85.60%, ¥4 == 80.85%, SAAZE 49.08%, (+)LR FAS-=H|
2.82, (LR S4%=H| 0.69, HAFIEE 58,65 Xk wAHH] 4.09 o]t TRUS &
A= 8.56%, E°l% 98.40%, ¥/ cIE: 88.89%, SAAZE 41.84%, (H)IR ¥4
SH] 535, (LR S%%=H| 0.93, ARG 44.55, Ak wAH] 5.75 o|qit.

ol
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B 4-21. HYNQY ZAREE JChysie
PSA (47I% PSA (37| MRI ZIXAX|ZIAL (DRE) TRUS
(n=17,539) (n=17,539) (n=1,242) (n=8,506) (n=13,966)
% 95% Cl % 95% Cl % 95% Cl % 95% Cl % 95% Cl
i 92.17 (9158, 92.77) 9810  (97.79, 98.40) 9412 (9241, 95.82) 4179  (40.25, 43.34) 54.84  (53.58, 56.11)
£0| 2263  (21.81, 23.46) 8.39 (7.84, 8.94) 20.16  (16.68, 23.63)  79.01 (77.83, 80.18)  77.53 (76.62, 78.45)
4y oz 4843 (4762, 49.24) 4577 (45.01, 4653) 6277 (59.91, 65.64) 6276  (60.91, 64.62) 6456  (63.24, 65.87)
=24 sk 7858  (77.07, 80.10)  84.85  (82.59, 87.10) 7055  (63.15, 77.94) 6158  (60.34, 62.82)  69.71 (68.75, 70.66)
U | 1.19 (118, 1.21) 1.07 (1.06, 1.08) 1.18 (1.12, 1.24) 1.99 (1.86, 2.13) 2.44 (2.33, 2.56)
4 2LH| 0.35 (0.32, 0.38) 0.23 0.19, 0.27) 0.29 0.21, 0.41) 0.74 0.71, 0.76) 0.58 (0.57, 0.60)
AL HEle 5329 (5255, 54.03) 4793  (47.19, 4867) 63.69 (61.01, 66.36) 61.94  (60.91, 62.98) 67.84  (67.06, 68.61)
T WX 3.45 (3.13, 3.79) 4.73 (3.95, 5.65) 4,04 (2.77, 5.88) 2.70 (2.46, 2.97) 419 (3.9, 4.51)

ZIM4X|[8AL (DRE, Digital Rectal Exam)

MM =8I (TRUS, Transrectal Ultrasonography)

A7 12EGA(MRI, Magnetic Resonance Imaging)
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H 4-22. MM ZAMIHE XIChHel: (471K ZAIS 25 B2 AKE)
PSA (47|= PSA (37I1F MRI xIZt2X|Z4At (DRE) TRUS
(n=312) (n=312) (n=312) (n=312) (n=312)
% 95% ClI % 95% Cl % 95% Cl % 95% Cl % 95% ClI
(97.46,

Iz 95.72 (92.82, 98.62) 98.93 100.00) 96.79 (94.27, 99.32) 40.64 (33.6, 47.68) 8.56 (4.55, 12.57)
E0| 10.40 (5.05, 15.75) 1.60 (0.00, 3.80) 8.00 (3.24, 12.76) 85.60 (79.45, 91.75) 98.40 (96.20, 100.00)
LN OIE 61.51 (55.92, 67.10) 60.06 (54.6, 65.53) 61.15 (55.60, 66.70) 80.85 (72.90, 88.81) 88.89 (74.37, 100.00)
24 o= 61.90 (41.13, 82.67) 50.00 (1.00, 99.00) 62.5 (38.78, 86.22) 49.08 (42.45, 55.72) 41.84 (36.20, 47.48)
AN QLH| 1.07 (1.00, 1.14) 1.01 (0.98, 1.03) 1.05 0.99, 1.11) 2.82 (1.78, 4.48) 5.35 (1.25, 22.85)
24 Q&H]| 0.41 (0.18, 0.96) 0.67 (0.10, 4.68) 0.40 (0.15, 1.08) 0.69 (0.60, 0.80) 0.93 (0.88, 0.99)
AL Hete 61.54 (56.14, 66.94) 59.94 (54.5, 65.37) 61.22 (55.81, 66.62) 58.65 (53.19, 64.12) 44 55 (39.04, 50.07)
R W] 2.60 (1.04, 6.46) 1.50 (0.21, 10.82) 2.62 0.93, 7.41) 4.07 (2.28, 7.26) b.75 (1.3, 25.49)

ZI&4=XI4AL (DRE, Digital Rectal Exam)
MM =3It (TRUS, Transrectal Ultrasonography)
A7 ISHHA(MRI, Magnetic Resonance Imaging)
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1189 AHEHAAM PSA FHA 2~3.99ng/ml9] HIAAY Ad wHEE
0.573~1, E0]%= 0.017~0.63199tk. Harvey et al.(2009)9] dAFol|d= Aol Qi
tPSA &7t 4-10ng/ml Ate]9] S HFCE PSA AARY] X wol ozt A4
2 By A7 SYotyed], WiEE 0.78-1.00, Eol=E 0.06-0.66°02 HX
Stoich 1 oHe] AAY EauE Agde 759 dukele tiiesE 93 A
A 271A%R 0829 PSA AAM] F-840] izt A7b tiFEolthlee et al.,
2013; Hayes et al., 2014; Ilic et al., 2018; Fenton et al., 2018). °]& A7LofA]
£, PSA AdAR: APAY AGE&S S7HI7IU AA AFE ZHaet 419 A 74
© BAZCE fott dFE FA ERtha Hisigleh E3 AYAPC R Qg APY
£ diofixde A3 Aol whet 4 offol s Mz & AaE Hola glileH
PSA AAbE 2487 94, YT =71 ok A &gk v itk

depEd  Adfo] wEH, (PSA HPA 2~3.99ng/ml IR B UAEE
0.92(95% CI, 0.86-0.95)01, &3t Eo|x= 0.16(95% CI, 0.09-0.28)°]3it}. tPSA
A e AE3}F Sto] 2~2.99ng/ml#t 3~3.99ng/mlE Uiro] ZH Ji7to] s
£ BY VTSt B SolkE Hud o, A9 AolE ERIT 4= IUTH(IE 3-4).
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S, 94 242 B9 7 BHY A7 AERS i o] dvold bsa A%
A7 S7KESE ARG A UREE Fashy, Solnk vk, AAgEEL
Z7lole ZRe Bolth WERHolH (PSA AR 2~2.99ng/mlh 3~3.99ng/mlz
7 3708 AAHSEY Aot Gtd ol HAo] ASE Balo] 24 7kE GHY

omog Afgon AR IHE Ing/mlE #l¢ Fot AAEo] Woly] fEew H

Ao A &RISE o]dA (Bivariate Correlation=-0.979, HSROC beta=0.17,
p=0.250) ¥ &WH|EY (Deeks Funnel Plot Asymmetry Test, p=0.17) 2% &
AXCRE FoJulshr] Aokt XHFAL AA A FAnFoAE A A=z Qs| A+

o|&ido] EstA AT & o o|dAE Bk tget Whio] SRt 2
oA EuE A AAH ZAE ATHAR =
ot 5, 2014)°04 AQteh= WAlo] wet oS HrksIeih A AAAE &3
o] gt I3 WEE (Bossuyt, 2013)o04= ohdet W] oA B7F WS
Iotstal =t ojHz W HSROC H¥ EAHoA logit sensitivity?} logit
specificity®] EARH0 oS 7I€C2 & o & dA1Z27: FAKCE [olgt o)d
gol Aota AT 4= Utk ol o] ARlegE: A HF A EHY T

+ A=t 2IAEE vluske H oA B4 mee
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olxl Ed 7t Aot &ARRIt ST IIT A=A
(patient-level) 54< B713 "L XU o]dg9] 8 1oz HI|de Fj7t
At AFot Qlrh. uketH  HEREAMANE  3RpEo] ofuzt QoKEAIR
(aggregate statistics)o] AMEEH AHI] Aol YUSA|TE HEHEA A= ofF
SF A4S AT S Q7] giRoltt B AFolA 249t 1119 919 AS I &
oAl ztol7t EA oL olE BT AYPAQde] QAo PSA HARE FHF = Hof
A= Lottt

AAZ EdndolA Ax B4 Al A4 £ d BN E4(HF, tPSA MY
71743k, 71 AA GalaA ol Aol7t Qe ol FESHA 2
e A79 AHeR & 4 ok 1 9 ZF HollNY B
9] YRl £ 4 SlEd &7 AvolAe

[©]

[©)
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Fo = otgl7] wiell EEHAF 3
o] A EH1E ATE

Al A7t gRE |
Hog UdA Utk & ilﬂ]@ I A= ol SAE 1=, 74 B9 R
EA3} A3k Aot Aista AR FHELS FAlol| 3oturt.

2 A Tz xZkE A+ A A%, tPSA Y7 1.6~20ng/ml o
FEoly g2 50~70tH At 70% o] APMLL 654 o] diidAtollA UE
o, AgAde] o] wgloflA o wl2oky A=A Utk (Liu et al. 2020). =ebA £
A 7129 A7 AT e 271K Ak g, ol BREst 50t o)
9] SEApollAl tPSAS] HHgEo] et AAA FdEe] A=, 504 o9 8EF
A, AR AL 94 B SoR MY HHESE didRte] A o 7)ol it Al

ARe AN S 9

IOI

Lt 8% 25E AU PSA ZAte] MCHHEE SA)

4 A= 201195E 2019970 6711 G5B oA sHRAEFHOE =z
AYA 24AAE B gEel 9 17,5390 A AR BH 1,610~2.380
gog FAEFo] SIlth 20199 7IE w4 thd2,380%)2 H=olA AFEATAE
A RAHAE T QI(eF 35t B)2t Hlwsto] oF 8%E AHAISHt. AA EA
Ab S H|dEAF 9,808, A3k 7,731 02 APAY AL 44%¥ o, APAY

} % Gleason score 7 ooz JaFoz foust AHAM clinically
significant prostate cancer) 8= 5,695 02 PR} F 74%E AA| ). A=
YA 2284 S84 5 AgAY X % 20119 38%°14 20199 53%= 57k
1 dgHoE Foust APAY AEE 20119 24%0141 20199 41%= S715H3
=

A EAAVAR B AP 66.334101% Het PSAE 39.00ng/mlI%H. °l=
Liu et al.(2007)9] AtollA =liolA A7ARAE 3% 60t 44402 Bt tPSAQI

1.18ng/mlEt} vl$- &2 lojot. e, EAtT APAt Ak offof we} A,
tPSA, AAAY 7}* 7IEE & 7MY, S Ao SAFCR [ofdt Aol7t 3

oItk AYAY A 915 PSA FAF 9 71 Hol AW FAE ARA 28 HA
= AA T 79.63%(13,9667)NA FHEHUL, thFo= AFAAAL 48.50%(8,506

F
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), MRI AAF 7.08%(1,242%) 4=0]91tt.

PSA AAY] HPAQ Agege B4 Adl Xﬁﬂ ARl A PSA HARS] AUCE
73.91%0190H, AAY] YfEE o Bolks W2 Zo=E IQIFQIrh PSA A
A 4ng/mle} Hlisto] PSA HATA] 3ng/mlolA LZJE} o =AN 1 Aol A4
ooton 953 Eolwrt 34 Holxltt. & PSA FHA| 3ng/miolA WHEE 98.1%,
EolzE 839% °©]AoH, 4ng/mloflA WHEE 92.2%, E°lkx 22.6% ©ltt
Hoffman et al.(2002)<%, PSA AEZARE 2AAAL A1 9AE dFo= HAIRE PSA 2
DS BAoA, PSA AT 4ng/mlolA THE 86%% Eolk 33%= HIFch
SHA = E PSA AN AAE EF0E] HeREAollA PSA AT 2-3.99ng/ml

of FFehs UEE FHAE 92%(95% Cl, 86-95), Eol=x 16%(95% CI, 9-28)Z
2 Araaet fARH.

PSA AA] YA ARHSEE Aol wet SRIgh A}, PSA AR AUCE
50A1 ®19F 66.36%, 50t 69.37%, 60t 70.18%, 70t 74.50%, 80Al °1 78.07%
2 o] Z/1ERE ol T 85%0] dgsh= PSA AR A] Ao we)
Z7FACH50M gt 4.14, 500 4.21, 60t 4.51, 70t) 5.23, 80Al ©AF 6.99).
Luboldt et al.(2007)9] 25& oM 7P ARod PSA 59 B4 M9 A3t
(upper limit)e] Z7Istcty Husty, 1 5 9E9 39 409 2.0ng/ml, 50t
3.0ng/ml, 609 4.4ng/ml, 70t 7.7ng/mlo]3}ct.

AP A Ag5AR gelE 993 3lAEA 23, Aol =, ol #3335 A

A9 A9, Buagol gl A9, AYNY @ e o 7K5Eo] U AP, PSA 4%
}owehE AYM W H24E APAY Age] K A B

Thompson et al.(2006)2 PSA AARl 84S EQlsy] 9 3
(Prostate Cancer Prevention Trial)Q Hlo|HE Edf AHE AYAY 9jFdQ0lo=r
PSA 57t & 7158, DRE oldade Bgal, RAHA Al A
& &A= ofd ZoZE ERIFAL}. SFA|TE Gleason score 7 ©JAYY] high-grade
diseaseo] disirle RAHAL AFo] BAHCE {Fofgt AP LRItk Mok et
al.(2015)& AR PSA HARE H2 118,66589 =2l A& tICE PSA
srot APMd /\}U}E 7He] AydE EAsIltE 11 A} PSA =Tt S0k A2
AHAG AFFES A8 Eole A= UeHA olget 992 Yot 4255 Bt
YrE 7ok A= 9—4’?13191‘4'

39 BdojA AAE S 7MsAe B CE nomograme #ASII. AR
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S45A ofdl] WA oR o5 e Bslle W, APA oI5 PSA AAE @
= ot AHG AR tol, APA Z71(prostate volume), AAAYL 715
g5 F71E W AUCE 8.57%p 5710kl o179 MRI, DRE, TRUSE 7= <+
Folke W AUCE PSA HARE ©50= dshs ARG 12.64%p 712 Zlst

Schroder et al.(2008)Y] AH|A % ZH1E Aol4, PSATHE ARES HHAY AT
AEEY AT 23 HolA AUCE FHet 0.70 oIt 11 3 143HO A+ollA PSA
HEo] WRE ke oA HlmE of 0.02914 0.269] AUCTE F7Fhe Ao& b
bt PCPT ¥ ERSPC(the Furopean Randomised Study of Screening for
Prostate Cancer)?| risk calculatore= =207 & Ad#HA QJrHCavadas et al.,
2010). SHAIRF ARHAd PSS UFoly =710 wet Afol7h lekar LA (Matsuda
et al., 2009), Uehd =HIHE Achs A2 WEA] dasit 3 4= Slrh Yoon
et al 2011 % HFA RAHAE W2 TS Ao Jdet A9 risk
calculators= 89 calculator®} Hlwste] ¢ d&SE7F AU HugH Zo] gl
Ao 602789 AFE HALE AFE S & AFe U ditE SRS
B9l MRI, DRE ¥ TRUS &9 F7H4Ql A} PSASE SREEH At FeHdS

=4 7 Aoe € 2T + A
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2 @75 59, PSA Arks ATt wob AAlde Adsket Alotd {83 Al
Aol 1= jhH o] ATE AN Bl &ol7] M AF, & V=
g, W94 371 4 7]g AFHAHMRL TRUS, DRE 5)9] B3+ 37 1esjopsitt=
Ao g & ok 25 AHAY 271AR1Y] Aot BE AT teA
AARE Adto] LRT FAEAl PSA HANS HAHLES B7Ishe
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1) Ovid-MEDLINE Ovid MEDLINE(R) ALL 1946 to February 28, 2020) (£l&
AMA: 2020. 3. 2.)

= Hs e ZaK2d)
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11 9or10 535,146
P&
12 3and 8 36,862
(Pca and PSA)
P&l
(Pca and PSA and 13 3 and 8 and 11 11,174
biopsy)
14 limit 13 to humans 10,053
15 exp "Sensitivity and Specificity"/ 573,835
16 sensitivity.tw. 776,643
17 specificity.tw. 450,978
SIGN filters 18 ((pre—test or pretest) adj probability).tw. 2,145
- Diagnostic studies 19 post-test probability.tw. 566
20  predictive value$.tw. 105,300
21 likelihood ratio$.tw. 15,089
22 or/15-21 1,439,954
2%l 23 14 and 22 3,548

131



gl

ul
>

)
]
gl
o
Ho
El
£
it
>
im
k=]

2) Ovid-EMBASE (Ovid EMBASE 1974 to February 28, 2020) (%[5

19 ZA

CREERR T

Sr-o
2020. 3. 2)
e w3 PR, Z2)
1 exp prostate tumor/ 236,606
) (prostat* adj3 (cancer* or carcinoma® or malignan*
Patients 2 209,391
or tumo?r* or neoplas* or adeno*)).tw.
3 or/1-2 261,467
4 exp prostate specific antigen/ 56,456
5 Prostate specific antigen.tw. 33,588
6  PSAtw. 66,883
7 (prostat* adj2 antigen®).tw. 35,723
Index test
8 or/ 4-7 95,565
9  exp biopsy 711,254
10 biops*.tw. 604,651
11 9or10 881,824
P&l
12 3 and 8 68,342
(Pca and PSA)
P&
(Pca and PSA and 13 3 and 8 and 11 23,369
biopsy)
14 limit 13 to humans 21,628
15 exp "SENSITIVITY AND SPECIFICITY"/ 349,662
16 sensitivity.tw. 1,005,610
17 specificity.tw. 582,286
_ 18 ((pre—test or pretest) adj probability).tw. 3,876
SIGN filters Ny
) ) ) 19 post-test probability.tw. 819
- Diagnostic studies o
20  predictive value$.tw. 157,929
21 likelihood ratio$.tw. 20,519
22 *Diagnostic Accuracy/ 11,889
23 or/16-23 1,504,980
A 24 14 and 23 4,513

132

AHOI-



3) CENTRAL (Cochrane Central Register of Controlled Trials) (ZZ#

VII.

CES

AHOI-

e
2020. 3. 2)
T= No. Searches Cochrane
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explode all trees
5  (prostate next specific next antigen):ti,ab,kw 3,639
6 psa*:ti,ab,kw 6,607
Index test 7 #4or #5 or #6 7.857
8  MeSH descriptor: [Biopsy] explode all trees 5,554
9 biops*:ti,ab,kw 29,180
10 #8 or #9 30,110
P&l
(Pca and PSA and 11 #3 and #7 and #10 1,435
biopsy)

A 12 "Trials" results 1,432

133



-0l
gl

v
e
Am
p=)
o

S Ae HIEY

1_Castro, 2018
QUADAS-2 (XIchY 7o)
L L HIEZE 9IF ASTSY HOEH(=2S 08

1. (Y) We prospectively included a total of 656

consecutive patients who presented with PSA levels
between 2.6 and 10.0 ng/mL and were referred to
the University Hospital Sdo Paulo, from January 2014
to December 2016, of the Federal University of Sio
Paulo, Brazil (HSP/UNIFESP) for prostate biopsy.

WS
SIRPME | SEKRE MEROIAS HISR | O =2 2. (Y) PSAZt =0 ZEIZADL HRH ARS (M
O =8 |0 =R SRE)E HACR & Z2
3. (Y) Patients with previous history of prostate
cancer, hormonal manipulation, documented urinary
tract infection, acute or chronic bacterial prostatitis,
previous prostate surgery, recent 5-alpha-reductase
inhibitors use and any condition that may affect
serum PSA level were not included.
] 0O %3 1Y) ZRNEMEDEE Z3) O|T0| PSA ZAE HASH
ZRUHALO| ABH = 5
=npiA SAEAL] = = of m =2 oo
MIPEoIMS] IS _ _
Os8d  [2.(N) HASHK &8
N - 52
A0 | ADEZRZAR| 43 £ 0 =o 1. (Y) cancer/non-cancer2 25622 Y
HEHAL | ZU6HM0IM HIEZE z? o |2 (U) ¢i=0] el
0O =&
1.(

U ==&
2. (Y) Systematic sextant biopsies with a total of 12
samples were taken from the peripheral zone

Lo
Gl Rlelnt | ARl IPHOIAS| HIF u :; comprising six peripheral zone biopsies. When
AE - Z;w ultrasound revealed focal changes, additional samples
b= were taken and sent for analysis. All specimens
were adequate for pathologic diagnosis.
3. (V) 6568 2T 2MsHHE 1)
DotE S A B H3
0| ZSE9| HMAZRN O =3 2| Ao SXEH HEkE
MoK o2 24 O ==
M7= | SHEAR ZAS 3 B 25
2t S0l FRUE O &2 22| A9 index test S0 Mgtat
SR Hoigh ! |0 234
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1. (Y) This corss—sectional investigation included 129

consecutive patients who underwent prostate biopsy
for the first time.

2. () RN B2 BNS (YOZ 3
si%g

re

4502 By

m =3 . _ L
SIRHHEl | sTAMEOlel HiS2! D; 3. () TAEQI HiRMZIZO| ZX ( Exclusion criteria
pal | il L | = =0 =] . . . .
O 28 were: previous consumption of medications that
=2 . . ! )
= |influence on PSA level (Finasteride, Dutasteride)l
previous surgical intervention on
prostate(Transeuretheral prostatectomy TURP, biopsy),
acute prostatitis, urinary tract infection, and previous
androgen therapy.)
O%8
=RNHALO| ABH = 3
=TI SMBAL 3 E= of m o 1.(Y)
A0Sl HIEE e 2. (N) AP0 MA[GIA] 4=
0 ==
m =3
AT | ADHZEZAO 43 £ O =o 1. (Y) Cancer/non-cancerZ 2%
HEZAL | ZfoliM0M HISH z? 2. () o=0] St
0 2t

1. (Y) M B 717102 HOJR! (At first examination,

complete patient hisroty (urological and general) and

_ . | S urological examination was done. Subsequently, blood
CTaD | G TEOlNel HE © 1O ° e DEBseAuenty, 710e
0== samples were drawn and immediately stored in
AE | E - -
O &84 | refrigerator at 4°C temperature.)
2. (Y) Minimal 12 cores biopsies were taken.
3.(Y) 2% 248
TEE S AdMEE B H2
0] =& AR O == S| A7 SRS HeE
oK g P O ==
_ SHEAet ZAel 3 B 23
MENSE | mpr spmo| 20 [ =2 o3| %410 | x40l KBt
2ot oMol 2eUEQ [ =2 22| $79| index test S0 HeE
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1. (Y) Patients included in the study were routinely
scheduled for transrectal ultrasound-guided biopsy
(TRUS) of the prostate by the referring urologist due
to an elevated PSA concentration (ranging between
1.6 and 8.0 ug/L).

2. (Y) 4zs &2 omel
DEGE Aoz 7t 4
3. (Y) FAEQIl HIKZ [0
were a history of previous malignant disease, an

SXS CWOR 3 ooz

0jo

N

X ( The exclusion criteria

indwelling urinary catheter, a previous positive biopsy
for PCa, medical therapy involving dutasteride,
finesteride or androgen replacement, a history of
instrumental procedures on the lower urinary tract
that increase PSA levels up to 3 months before
sample collection, an inconclusive histopathological
result, a history of transurethral resection of the
prostate or open prostatectomy and acute

prostatitis.)
O%2
XHHALO| AdH KEIZAN AJBH x A= ALAJSH
AL SHEAS m =2 1. (Y) 2R )\l? Hi= ©O| PSA ZAIE HAR
MIPEOIMC| HIEE e 2. (N) AFEOl| HIAISHR] 242
O ==
Lo i —Af— H H
A0 | mmEEs H =3 1. (Y) NOMA(no evidence-of-malignancy)/malignant
Lo o ==
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n=

2. (U) 50| Y=

b &

UMY HIF
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1.(Y) M=k B2 7172 B0E (A blood sample for
analysis was obtained just before TRUS and was
allowed to clot before the serum was separated by
centrifugation. Serum samples were centrifuged and
frozen at 20°C within at least 3h of blood drawing.)
2. (Y) Ten biopsy cores were taken in each patients.
3.(V) 25 2AE
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k] 4% HISEE 2™ MSERE MEHIH(ERS 28

1. (Y) Patients were enrolled in a prospective,
institutional review hoard approved trial of MRI/US
fusion guided prostate biopsy with electromagnetic
tracking at NCI (National Cancer Institute), NIH
(National Insitutues of Health) between August 2007
and February 2014.)

2. (Y) SXE MIHCZ DEBINS.

3. (Y) EHEO! HHI1I7|50| ZGHR| 4
1. (Y) Z&ZAF A M0~ PSA = A (Total

serum PSA in all patients was assessed before

SRR | bRl HIEE

ooOom
A MC
o 56

I
gk
uz

LIS i
SoMel a3 e o oo |0 ] |
SHBA 0 == 2. (Y) AREO| HAIEL (The population of 1,003 men
MIPEOIMC| HIEY . o .
0O =24 | was divided into 4 cohorts based on prebiopsy total
PSA, including 0 to less then 2.5, 2.5 to less than
4. 4 to 10 and greater than 10 ng/ml.)
1.(Y) no cancer/ clinically insignificant cancer/
clinically significant cancer 2 2%
2. (U) Centralized, blinded independent review and
consensus reads of all MP-MRI studies were
Lo B . . .
a0 ATEEZAO| Ad T H == perforemed by 2 genitourinary radiologist (BT and
B2 | ZTeopM biE2 O o PLC) to |den_t|fy lesions an_d assign §usp|0|on scores
0O =24 |to each using our previously validated MP-MRI

sequence suspicion correlation chart. AT a signle
session patients with any lesion suspicious for PCa
on MP-MRI underwent standard 12-core TRUS
guided, extended sextant biopsy perforemed by the
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sasme operator, who was blinded to the MP-MRI
and fusion biopsy of MP-MRI target lesions, using
an_office based UroNav platform.)

1. (U) Z2ZZAF X0 PSA ZAIS HARBIAOL Fekst Al
2t XOI= HIA| SfX| 3.

2. (Y) T a signle session patients with any lesion

I
fon

=

y

]

CLTLRIsT} | ot DIHOIMO| IS m =S suspicious for PCa on MP-MRI underwent standard
o |a O &3 12-core  TRUS guided, extended sextant biopsy
- - O 284 | perforemed by the sasme operator, who was blinded
to the MP-MRI and fusion biopsy of MP-MRI target
lesions, using an office based UroNav platform.
3.(Y) 2 2A5E
HEE S MM B 3
0] =AY HHHR0 O =2 S| A7 RS0 XeE
O

Zib oMo 2UE
=)

b 3

I
o

OO m

]

J
=

22| ¢79] index test EAM0| Xglat

HUEE0 Ofef FO
O ZELEYH 220

OmQO
I HE HC
s i b5
=

2core 2t MRI/USE 22[510{ PSA 7712 SXE 20
Qt USE fusion &. 0l 12-coreft TESICHA
DG 2iXp &~ CHH] PSA XH HET MES QIS Xl

b ®ixfol L=l E.

gor —
=
s

N

5_Mutlu, 2009

QUADAS-2 (ZITHH Tt

23

SR EOA L) BIEE

ASTRY BE(=Eg 0Ig
1. () 2% 3d0] U= HHAY

we designed a prospective.... with lower urinary
tract symptoms were enrolled.
2..(Y) ARHO| Zst PSA B9 SIS YOR etz
case—control2 E7| &S
3. (Y) gigoZ2 =2

b

for
nz

1. (Y) PSATH S0k XAV} HOUH NS (e
0] SWEIRE BXIS)S o2 3t 79

2. (N HIAIGHR] 42

S
=

a]
MY O
oY

WL (ML H
0jo | J

>EI|.‘(;

OOmROmQOd

WL H
Jot
I

(Y) Cancer/non-cancer2 £5
U) M2zt 3iAM0IM blinding0lLt SR afiAdof 25t

1
2. (
20| Cist HH0| Sl
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CE ST
) s 1. U) == %_ )
PN | o EOMS BIF S0 |2 () RE AL MIEEAMS #B(12 oo
I~ . .
AE - a;w TRUS-guided biopsy)
=5 _
= 13.(Y) 2% 2M5
ol SIRIED UMM B HS
0 2HnEe| HMERH O & 22| g0 SREH0Y Hete
HESIR| QS 22 0 221
NIRRT B
ngypy| 24 S0l ¥Rz 0 =8 22| 2179] index test SA0 {3t
ST e o 28 |0 25
HuEEG o MolE o |20 URis 3158, I3 HOVITOl SUE ks
he REdEpE 2end oo 177%;
= == oo
o stpmgd M| o oo,
g 2 M7] 2 2MUNE 1779

6_Nishimura, 2008
QUADAS-2 (ZITHY B7I%)

L EE [EEEE NSHSY BOIA(=2S 8
1. (Y) Between July 2001 and December 2003, 283
patients underwent a transrectal ultrasonography
(TRUS)-guided  systematic  10-core  transperineal
biopsy of the prostate gland due to elevated serum
PSA levels at our institution, of whom 159 with PSA
=2 levels ranging from 2.7 to 10 ng ml A1 were
SIRRME | SEEMEOIMS] HIER | O =2 enrolled in the present study, after providing
O 284 |informed consent.
2.(Y)
3. (Y) None had evidence of urinary tract retention,
active infection or inflammatory disease, nor received
previous medical treatment for any condition that
may have affected serum PSA
RS |1, () PSAZH EOIN ZRZADE HOHH ARS (MENY
Z1jzA) —’F@EEEHDK (Y) }, FAf H:z s (T
SRHEAL m =3 0] Q=R SIE)E HUCR & Z2
MIPH0IAMS| HIEH _ -
O==4 2. (N HARGHK 242
LIS - ==
A0 |mmEZEMel As fu H =3 1. (Y) Cancer/non-cancer2 2%
- 0 == 2. (Y) Before the TRUS procedures, blood samples
BELAL | 2U6HAM0IM HIER _ . . .
O 2= | were collected and stored at -80°C until analysis.
m e 1.(U) =8 E
I RIRH L | iRl UFEOIMS] HIF s 2. () RE @pt FIIEFAME 23010 core
ANE |- . TRUS-guided biopsy)
O == _
3.(v) 2% M
HMEIISY | ZotE S AadE B HE2 2| A7 SREH0I| XeEt
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TPMY THS floh HEM SO0IH FAR ey o7
0] EIEQ WHHER0N O ==
Hatofr| 2 9o 0 224
SMEARE ZAel = B S5
Zn ool BHnEO|O RS | 92l @1l index test SAOI Mg
ARSI MO|St 90| |[] mE
EUHEZ0| ok JSQIE._'D Lo
e AHYEVT Zei0d S 1698 PSA 2.7-10 CHAA 2k 4d % MY
of SHMERO AR _ 1599
ore oy O ==
7_Rosario, 2009
QUADAS-2 (ZIH HII)
CE] oy G HSH2E WO (=EE o
1. (N) Moz THE oM X288 2FA 2%
¢l 3. PSA ZAiI= aiZ=X| ¥a.

Following counselling regarding risks and benefits
of PSA testing and early detection of prostate
cancer, community dwelling men aged 50-70 yr
undergo PSA testing in nine centres. Between 1
January 2002 and 31 October 2006, 54,087 men
were tested. Of these, 4102 (7.6%) with an initial
PSA level between 3.0 and 19.9 ng/ml underwent
biopsy.

O ue 2. (Y) APHOl A5 PSA 19| BIXIE HAOZ siien=

e | axEEo Hige | m g |COCMOR o
0 =a 3. (Y) Patients with a previous history of elevated
tPSA, established benign prostatic hyperplasia (BPH),
chronic prostatitis or prostate cancer, those on
testosterone or finasteride therapy, or underwent
prior resection of prostate and those who rejected
the biopsy procedure were excluded from the study.
(Lane JA, Donovan JL, Davis M, et al. Active
monitoring, radical prostatectomy, or radiotherapy for
localised prostate cancer: study design and diagnostic
and baseline results of the ProtecT randomised
phase 3 trial [published correction appears in Lancet
Oncol. 2014 Oct:15(11):e475].  Lancet  Oncol.

2014;15(10):1109-1118)

SHEAY 28 E= of O %3 1. (Y) PSA ¥ Helo| 2XIfte MFGI HEM 42 A
S MIPgoMel BISE H =3 Al, PSA ZAL Aldll & ofiM0] HERM d 0T 01 0F
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Of these, 4102 (7.6%) with an initial PSA level
between 3.0 and 19.9 ng/ml underwent biopsy. The
O 284! | decision to biopsy was based on the first PSA alone.
2. (N) cutoff point7t H7 HHIOZ HZEX| k2
LIS — =H=
AT | ATEEzAel 48 o H =3 1. (Y) Cancer/non-cancerZ 2%
Lo AZ4 AL GHA indi =21 gHA s
HEZA | Zson H1s2] O =5 2. (V) g8 Z1} SHA0IA blindingOILt =&H o401 2tet
O ==t | 2ol cHet 40| g2
mus 1. () oEsis
SRRt | Rl 20| IS 0 =o 2. () 2E Pt HIERAANE  #3(10 core
AE - z;w TRUS-guided biopsy)
=TT 13 (0 B 2M
DotE e AadE O H3
0] ZPIIAQ HHEZ0 W =3 R4 A7 RS0l HeR
MoK &2 24 O ==
SAARE ZA] 3 B 23
AL SHAMO| EETEO| M =2 o ol i EXMo|| X5kt
Mk _ELP atiA10] __&t’é IO =5 22| 279 index test S0 Xee
SR Moig 28 |0 23
FUHEZO0l o HolE 0 e psa U2 & EA} 54,087
Thy TP 2R o Do |- 3199 THYR 55462
of eEEd MUK Doy | S PSA S OHTH 41028
=3 - L -
ore o =D AE 410280 initial 2 27 ZNE HABIHS
8_%AZI(Jeong), 2007
QUADAS-2 (It HIIT)
39 49 HIEE 2™ ASERE HUIH(=ES 28)
1. (Y) 20044 1225 2006 52K oEEQ2ZMO0|Lt
UL BrIe= WelHL = PSA 45°2= Q=E XE
&, PSA7} 3.0ng/ml O|¥OZ AEE0] RALE ZE £X1A
O ue A = ZAE E=SMEAOIA O[8A710] Y7Z0], 2HA
== HEIXF MAS ASH HIO o| BIxl=
SIXIAEN | SRS Bl | O =2 01|A1__o—|o MAS A 2h2 GOMIOIA 7OMITEXIS] RIS
S SBIFOZ EMBIRCE
m == ,
ST 12 () xXEAE w2 SKiE hyoz & EEE0IXet
SEMoz DEGIAN Y QSIS MR XIXMZAE
AR
3. (U) 8Pt AHESH 42
1. (Y) PSA7t =O0iM ZEIZATL HORMH MBS (TEM
SRSl A8 TC 3 =2 20| QHEUH SAE)S YCE 5t 42
o] 48l L _ _
SMAA MIPEOIMe] B2 O =3 2. (Y) 60Ci2t 70CHOIM PSA HEHX| 3.0ng/mizt Hluwst
TUETTTEE I msm of oy oI ADAIY HEOR wWris| 23S 2MEY
9| HI=E EAGIUC
A | ATHEZZHAC| A8 T L2 1. (Y) Cancer/non-cancer2 £
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0O ==
1. (U) 25 &
S (o ——— we 2. (Y) BE BX} ATHZHAIE 2S(HDI 5000 &2t @
() i (=] pu ~ E _ _ _
B P O%3 | ol 18 01Xl Y&S OI8al0] 123012 7I20= A
S O=sss  |38)
3. () 2% B3t
TS| BRI QA B RS
0] 23THY| A O =2 Q2| oi710] SXEM0| XfEret
MR Qg 2 O 281
SAAARL ZALel 43| W RS
S 2 a0l 2eade|0 =8 23| %4719| index test EA0| Halat
SAIST AofEt Q8 |0 250
HEE0 o BoE o
A ZeMEt 250 — " _ _
S = ETEZO| Of5) MojE MAMH= APED0| 25
o SHMNZO| MK
ore OE;I
LS T

9_Sozen, 2005
QUADAS-2 (ZITH H1in)
39 49 HIEE 2™ ASEFRE HHEH(EES 28
1. (Y) Between September 2002 and August 2003,
408 consecutive patients with a median age of 64

years (39-75), underwent first set of transrectal
ultrasound guided biopsies of the prostate.
- 2. (Y) DRE ZuQ} Q0] PSA 2.5-20 Al0|Q| AP}

~= St - =)
B | SN HER (O ER | o o OO S O

- This prospective, multicenter study

3. (Y) We excludled men who had received
testosterone or finasteride and had undergone
transurethral resection of the prostate, no matter

how remote in_time.
1. (V) ZRZAEIEE Z1) 00| PSA ZAE &A|

Blood samples for total, free and complexed PSA
were collected 10-15 minutes before prostate biopsy

U
S [ |
g

A0S HIER- o and stored at 80 8C within 2 hours after collection
g2 .
and not thawed before analysis.
5 S 2. (N) Z[Ho| Jerdsicof Ofst MHX|IE MES
AN | AMOEZZAAO| L8 £ - :; 1. (Y) Cancer/non-cancerZ £5
BEZA | ZIS0M HIER | D DD, |2 () 220198
=2z
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1. (Y) MY W2 TR E0d
Blood samples for total, free and complexed
m e PSAwere collected 10-15 minutes before prostate
RISt | ATRISY 2P0l A HI%D f; biopsy and stored at 80 8C within 2 hours after
AE O ;;w collection and not thawed before analysis.
7T |20 () BE SR HUEEZAE  #S(TRUS-directed
biopsy 10 cores)
3.(Y) 25 25
DoiE S AadE B 23
0] ZUA9 HHEZ0 O =2 S| S| SXEHN Heket
Mo 2 ?d O ==
SAARE ZA] 3 B 22
HRII féﬂ afiM0| ;E—@I'_QQ 0 -;'1? 22| A9 index test E80| Mgtat
St AR 0 R |0 ==
AOEEN OB goE
ty msept samy D 2o
of sAESY K] [ | -Li:? CHAIRE PSA =19] 2.5-4ng/ml
o8 o3 D=

10_Partin, 2013
QUADAS-2 (It "1

CE] ay HIZS 93 NSHSH WEI(=2E o
1. (Y) We intially enrolled 831 consecutive men
indicated for first time prostate biopsy.
2.(Y) ZRZAIE ER SINE iNoR g pi&xoz DY
Ol o uEE eE  XATME  HAGHH

case—control2 H7| 0342

e 3. (V) FAHXQ W{H7IZE ZX| (Patients requiring
SIRRME | MBS HIER | O =2 medication that could alter serum PSA, such as
O 284 |estrogen, finasteride or quinolone antibiotic therapy

within 30 days of biopsy, were excluded from study,
as were patients on any medication or food
supplement that can potentially alter serum PSA,
such as but not limited to dehydroepiandrosterone or
testosterone.)

i O%s o
srpyy |BNRACL 29 Ee A o D0 |1 (U) BE6H w8
==} oo -
MILE0fAQ] HIE Ozan |% (N) AFEOll MIAISHR| 242
=232
. X ) L s
AN | AMOEZZAAO| L8 £ 0 wo 1. (Y) Cancer/non-cancerZ £5
BEZA | 2S00 BIEY | PR OR- =R
=25=
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LRI} | AR TEgoliAl] HIE 2. (Y) RE X HIHEZHAES @3(10 corelld TRUS
O == =
AE | E i biopsyS &)
=3 -
= [3.() B% =M
metE st Qe | w2
0 SHTHO| HNHSH| ()55 | 23 970 HRSNY XaE
NBloIR| otg 2o 0 S8
SAEAMR FAR SR EE
2 oMol B0 O =32 22| A9 index test EM0]| Metst
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FDEZF0 o HoH B} B
-_JO%e HITICHAIRE HAOf CHatA= 4 029 PSA cutoff Z{OZ2 2
Y EYAE 2z
of sumen| Hss| m =3 by 2 tableS Tt= £ ¢l cPSA 1.5~8.3 AlO[OJATt 4 O]
—l °—||:|ET'__ —|°I:IO == —
os o) O S84 | 2t9] PSA cutoff ZUCZ 2 by 2 table2 S £ UL
L= T
11_Paschoalin, 2003
QUADAS-2 (ElIchH 71011
k] Fore) HISE S ASERY HMUIH(=ES A8
1. (N) ¢i=0] g3
O %2 2..(Y) XA & YU0| M=z BRAPSA 2 01, 32
SIRFME | SIEMEOM 2 HIEE |l =2 DRE O[S ZEZME HAIEL case-control2 E7| 02
Ogsd |8
3.(U) oFels
. O RS 3
R SEAL] = = o m =2 1. (Y) REZBAEITHEE 21 0|H0| PSA ZAE HA|
ST npeoime) s 212U o0l gie
O ==
. I mn oo | ERS
D | HDEZRZAR| 48 Ee 0 wo 1. (Y) Cancer/non-cancer
BEZAF | ZfHAOA] =2 - wa 2. (U) &130] 82
==
23IAl St
CITRIRY | AR upgoiiAel HIE o 2. () RE &K FHIHFZAME H2(TRUS-directed
O =2 .
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ot Ao QMM HE
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1.3. AI2xE 21t

1 XE25E
R XKL,
Castro, 2018
a3
Impact of PSA density of transition zone as a potential parameter in reducing the number
HME |of unnecessary prostate biopsies in patients with PSA levels between 2.6 and 10.0
ng/mL
o QTRY (M) XoEes FSE o
o TCHAIR BE7|IZE January 2014 to December 2016
HMA |« FRIIZE University Hospital Sdo Paulo(Sdo PauloAl Q1719 oF 35%921 6002 o CHSH AfH|
AS HUX|T = BN 957|HY)
=
. oy
HPMAN=172) | HHML OFH(n=484) | p value
oAH 69.4+6.87 67.6+7.16 0.319
MM volume(ml) 38.5+11.9 4814225 0.001
PSA(hg/mL) 7.560+1.70 6.29+1.81 0.001
Ab
a7 o MEVYIE
PSA & 2.6~10.0ng/mL
MM MZAS 215104 University Hospital Sao Paulodi| T2oIZ2|E A
o HiHVIE
MM AHE, 522 &F Q=AY S80I Y My MEMYE, MEM =8, 229 5
USRS AHH A, B2 Y PSA %0 Faks 0IF = QU= conditiong 712! StAt
s EMEA
- 4| Total serum PSA
- A enzyme immunoassay(Roche Diagnostics Corporation, Indianapolis, IN, USA)
- AP |E:
- QIAHX: 3, 4, B, 6, 7, 8, 9ng/ml
o FXZA
transrectal ultrasound (TRUS) guided 12 core biopsy
o . . . ol 1o .
oy spring-loaded biopsy gun(Bard Urological, Covington, GA, USA)2| 18-gauge cutting

needles AtE%

SEE AT HHS AlRYE

Systematic sextant biopsiesZ UZx9| 671 FAHA = 12719 MES A1 X200 24X H
Pt HY I 71 ME +Eol 2o

HI W ZAL

Of2f X|EQ| Ci¥st cutoffOil CHGH RIT M 20l
free—to—total PSA ratio(% fPSA)

PSA density(PSAD) (ng/ml per ml)

b

golr
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1_X2xE

ML,
A

Castro, 2018

PSA density of the transition zone(PSATZ) (ng/ml per ml)

fayd zy

e
cutoff(ng/ml) or o
N 172 476
3 25 0 8
4 4d 168 399
=8 4 85
5 4y 154 369
=4 18 115
6 a4y 128 278
=4 44 206
2 AN 118 183
e 54 301
8 &N 76 103
=4 96 381
o) 40 34
9 24 132 450
cutoff OFM o OFA] ou 2AF | R
El?:l'. %O O_O El_O [o¥e) oo I:L I__L
ng/my| TE= | SO | ggac | oxz | oy | omH | mae | @a | A
3 |97.7% | 176% | 027 | 100 | 102 | 000 | 027 | -
4 97.7% | 17.6% | 0.30 0.96 1.18 0.13 0.39 | 89
5 89.5% | 23.8% | 0.29 0.86 1.17 0.44 0.41 2.67
6 74.4% | 42.6% | 0.32 0.82 1.30 0.60 0.51 2.16 | 0.683
7 68.6% | 62.2% | 0.39 0.85 1.81 0.50 0.64 | 3.59
8 A42% | 78.7% | 0.42 0.80 2.08 0.71 0.70 | 2.93
9 |233%|930%| 054 | 077 | 331 | 083 | 075 | 401

2 NeFxE

H1 XL,
A

Vukovic 2017
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2_Xmxs
HRR Vukovic 2017
AT
e Predictive value of [-2]propsa (p2psa) and its derivatives for the prostate cancer detection
in the 2.0 to 10.0 ng/mL PSA range
o CLRY (MYE) XoEss ISE o
o1 o CITIHAIRE RETIZE January 2012~January 2014(AIE 7120 CHat AHHO| 9I2)
o AT Clinical Center of SerbiaQl Clinic of Urology
o =7k M|=H[0t
. ey
= HgMY ofd p
':é' 65 64
(B, Uk, He) 65.3+6.6 64.0£6.6 0.281
PSA(ng/ml) 5.81+1.98 6.24+1.96 0.220
o MEIE
M MA history 82
M| O|AF
2 ZE!@M 3y 27
2ng/ml=¢(PSA=¢10ng/ml
HE SN xp
. HEPIE
LUABIRI0IE, SEIABRIOIE S8 history(PSA 450 F8S O1E)
M 225 70 history(BAE MEMENE, 42)
=d HEdd
a8 7Y
=22 X|= history
o SAHAA
- A\ total serum PSA
- A 2N XF 2 HEZ 4CO| ML Hel2el2 S 220t -20THM MY, BE
MZ0| £8E F tPSA 2M, Our laboratory routinely measures only serum PSA levels
by Abbott test with CMIA technique, Hybritech calibration
- HAP|E: Access Hybritech assays (Backman Coulter Inc., Brea, CA, USA)
Pt - UAHR|: 3, 3.47, 4, 5.55, 8.42ng/ml

S

ERZAL

2(z|4)-core TRUS guided biopsy

b lobe2| UZEI0IA 2t 67H2] AR(apex, middle, baseOilA 2zt 2 HeM)

H2 ZHF|Q THS Department of Pathology, Clinical Center of SerbiaOiA A3t

A= £3 single—core specimen containersOfl F11 == H|MAT| HISIKH0| 26t X

2l 9 Wie

ox N = o

oY
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2 N2EE
M1 XY,
Vukovic 2017
AT
International Society of Urological Pathology &2J0i| 2J6t MEMACZ R
o H|WZAt
fPSA, % fPSA, p2PSA,% p2PSA, PHI
. TR
R
cutoff(ng/ml) o o
o o [=K=}
3 =) 60 60
=4 5 4
&4y 59 58
347 o8 6 6
4 o) 52 54
XS 13 10
&g 41 33
- 5.9 =4 24 31
nad an o8 |10 6
82 ey [ 58
cutoff OFM oM OkM oM ZAF | RIS
(ng/m) = | oz | o | omH | ooy | mue | maw | AC
3 1923% | 63% | 050 | 044 | 098 | 1.23 | 050 | 0.80
347 190.6% | 92% | 050 | 049 | 1.00 | 1.02 | 050 | 0.98 0563
0, 0, :
4 180.0%|156% | 049 | 043 | 095 | 1.28 | 048 | 0.74 (04640662
555 | 62.5% |49.2% | 056 | 056 | 1.23 | 0.76 | 0.56 | 1.61
842 | 15.6% | 90.8% | 0.63 | 0.51 1.70 | 0.93 | 053 | 1.82
3_AeFE
R XX},
Osredkar, 2016
Pl
H= The performance of [-2]JproPSA and prostate health index tumor markers in prostate

cancer diagnosis

o OIIRY (MYH) THEST ISE ¢

o TCHARE BE7|ZE January 2013 to September 2014

HEA |« AH77IEE urological departments of two Slovenian University medical centres in Ljubljana
and Maribor

o G SEH|LOF Sak
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3_XEFE
M1 XY,
Osredkar, 2016
o
o OOy
= HgMY of" P
| 36 74
A
(Borzt dsept sie) 67.0 (63.3-71.8) | 64.0 (60.8-68.0) 0.023
MM volume(cm3)
(o7t 4mept sio) 30.3 (24.3-47.6) | 39.2 (29.6-54.3) 0.014
PSA(ng/ml)
Bzt 4mept He) 5.03 (3.85-7.60) | 4.34 (3.47-5.59) 0.049
o MEDIE
Pimnt ] A2
PSA 1.6~8.0ng/ml
e HiHZIE
malignant disease?| history
L RS
HEM &d ekt
dutasteride, finasteride = =27 THHQY 27
AM MF M IHY SO PSA £E2 22 £ U= SIER20 instrumental procedure?
history
=d HEdd
h=0lLt REE St MM ERIEQ history
o SMEA
- A\ total serum PSA
- A M2 TRUS 20| RHFSIH clotolAl FRACKE BdEdlV |2 S 2ald, &8 4
He= #2270 =212 -20CHN WSEkafter at least 3 hrs), Hybritech antibodies2t
three dual monoclonal sandwich assaysE 0|88t Beckman Coulter Access 2
Immunoassay analyze®2t chemiluminescent detection system[0|= FDA &°QIE]g 0250
2Mst BE assaye2 one sample cuplZEEl WHO standard calibrated access tPSA
immunoassays2 +E, BMIE2 Beckman Coulter?| control materials2t Hlu3tE I 5
et 2= HE S5 0|Ufel 2oz LR, tPSA, fPSA and [-2]proPSA results were obtained in

single determinations.

- AP |E:

- UAR|: 2.7, 3.3ng/ml

HRAA

10-core TRUS guided biopsy

histopathology laboratory of the Institute for Pathology at the Medical Faculty of
Ljubljana, Slovenia and the Department of Pathology of the University Medical

Center Maribor, Slovenia®A Az ZME 248t
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M &AL,
pals

Osredkar, 2016

Bl A

fPSA, [-2]proPSA, %fPSA, %[-2]proPSA, prostate health index(PHI)

fad Zy

R
Z=an
cutoff level(ng/ml) ot o
[eXe] [=)e)
o 3 69
2.7 =N 2 5
o] 32 60
33 =YY 4 14
VO e | o | 2 | B e | s | | e |
ovel | 2= | SO | x| ogxe | om | ouv | mas | aaw | AYC
(ng/ml)
27 | 95.0% | 6.8% | 033 | 071 | 102 | 074 | 036 | 123 | 066
% O
33 | 90.0% | 18.9% | 035 | 078 | 111 | 059 | 042 | 187 5180707

4 NE25E

R XKL,

Shakir, 2014

L
Identification of threshold prostate specific antigen levels to optimize the detection of
M= |clinically significant prostate cancer by magnetic resonance imaging/ultrasound fusion

guided biopsy.

o OIRY (MYH) MHNEE FSE ¢F
o1z o CITHMXL RRZIZE August 2007 ~ February 2014
STET e o171 National Institutes of Healthl National Cancer Institute A2 £4:0|

o QG=7k OF7

o O

NN HgMet ofd
H(TRUS guided Zut) 469 534
H(MRI/US fusion targeted Z1l) 461 542
HH(™WA + SD) 621 £ 75
ALY 2 volume(ml)
59 + 34
(B + SD)
o MEHZIE (https://clinicaltrials.gov/ct2/show/record/NCT00102544?id=NCT00102544&draw=
2&rank=1 1)
18M| Ol
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N
sl Shakir, 2014
AT
A1 MHSOIME AHdok=0l 0120] U= 22Tt QS HA0| gl= SR}
o7 D2ES0| M=) MHSAME Ololiohd ZHgeh QAT Q= 24t
T2 MRI A oM AZMAO| HRFH 2X(0| QL= X))
o HIHZIE
MA I7ES Ofofiokd M=27] MEH ok= Ed 2t 2tAt
i HEE E7H EHE G2 AR A= &kt
S |L MUY KE FMMSZIE 7 2R
o SMEA
- A\ total serum PSA
- DA
- AP |E:
- QAL 2.5, 4.0, 10.0ng/ml
o FRPA
12-core TRUS guided (extanded sextant) biopsy
MRI Z2t & MRI guided M ZUE == oF HO HAKD ZHE MFE
an office based UroNav platform (Invivo, Gainesville, Florida)
o TURZA2
MRI/US fusion targeted biopsy
o e HH Multiparametric-magnetic resonance imaging(mp-MRI)S 0|23l 2N Fds ZHNst &
biopsy Al&i&t
Diagnostic 3.0 Tesla MP-MRIE 0[25t0] 2H9| H[x7| FAQPI oA HY U MLAE =ZXNO
2 HIY5I EEMRI parameters included T1-weighted imaging, triplanar (coronal,
sagittal and axial) T2 with diffusion guided weighted imaging and apparent diffusion
coefficient mapping, multivoxel 3-dimensional localized spectroscopy and axial
3dimensional fast field echo dynamic contrast enhanced sequences.)
T2-weighted O|0XISE E&0IH SSotl HAlZH TRUS 0[0fX|et &7 2, MEMAOCZ oAl
E E9IE axial and sagittal planes?| YZ0|A 2i2t MES SES!
e HRZM, 2 38
of 39 Hlw7| HERI} BE H| BESS &0l
A MRIFE MAMK| 717te] S7teh2 438
E e Dty

(1) TRUS guided biopsy Zn}
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KL,
Shakir, 2014
bl
REEN)
cutoff(ng/ml) oA o
o o [=K=}
95 AN 444 478
' =4 25 56
40 4 380 411
' =4 89 123
2 137 141
100 =4 332 393
ol T S5 [ 9N | S8 [ ZAF | o
D|7|‘ EO O_O EI_O oo oo D_ |__|_
HeE | 5= | gae | opse | omy) | g | mee | maw | AYC
25 [ 947% | 105% | 048 | 069 | 1.06 | 051 | 050 | 2.08
40 |81.0% |23.0% | 048 | 058 | 1.05 | 0.82 | 050 | 1.28 -
10.0 | 29.2% | 73.6% | 0.49 | 054 | 1.11 | 096 | 053 | 1.15
REEN)
cutoff(ng/ml) ot o
o o [=Ke}
95 2 433 489
' EXs 28 53
40 e 378 413
' =4 83 129
s 149 129
00 e T 3 13
(2) MRI/US targeted biopsy Zut
cutoff OFA oM OFA oM ZiA Xct
IF_'?:TE %O = S'S =0 oo =] |:|; o
(ng/ml) = | gz | ome | ocv | owy | mas | o | AV
25 |93.9% | 9.8% | 047 0.65 1.04 | 062 | 049 1.68
40 |820% |238% | 048 | 0.61 1.08 | 0.76 | 0.51 1.42 -
10.0 | 32.3% | 76.2% | 054 | 0.57 136 | 0.89 | 0.56 1.63

(3) TRUS+MRI Zzt
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Shakir, 2014
bl
REEN)
cutoff(ng/ml) oA o
o o [=K=}
25 2 528 394
j =4 36 45
40 o) 453 338
' 24 111 101
2 169 109
00 e T 3w 330
cutoff OFM oM OFA oM ZiA p[=
nIZiE | E0|% S'S oo oo =L o L
(ng/mi) = | oze | oEs | owH | oHl | mae | mxy | AUC
2.5 57% 10% 0.57 0.56 064 | 417 0.57 1.68
40 |57.3%|23.0% | 057 | 048 | 0.74 | 1.86 | 0.55 | 1.22 -
10.0 [60.8% | 75.2% | 0.61 | 046 | 245 | 052 | 050 | 1.30
5_Aass
M1 X,
Mutlu, 2009
pals
e Complexed prostate specific antigen: better test in the diagnosis of prostate cancer for
- the clinically relevant 2.5-4 ng/ml total PSA range
o OIRY (MIA) MHYST FSE ¢
o OTIDHAMK] X712k 1 ~
o4mAp L Ho. b 2R Aprll 2@06 Octéber 2007
o 97712 Marmara University Hospital
L e =
o iy
ML Mo ot p
3 44 133
AF@T£SD 65+7.2, 64.3£9.1, 0.463
Eaiil) 65 63
Prostate volume(ml) 42.3+20.6 54.3+32.6 0.025
Piant ) tPSA(hg/ml) 25.3+58.9 8.53+14.28 0.009
o MEDIE
SIEQEZMOE M 2K}
AT MEH ZOM Ay

PSA 2.5ng/ml 04

BRI 1=

it

SEARIZIAL & oA

7d
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ZAe) Moy o

5 XaFE

M &L,
s

Mutlu, 2009

PSA &7t history

established &4 prostatic hyperplasia, s
testosteroneO|L} finastride XI2E 1 QU=
MM HRls UUE X}

WAL st BR

fo

, HEEY

history

o EXEA
- A total serum PSA
- ZAH: SR MZo F I

(NCCLS)9| FHoi| w2t

#2l= National Committee for Clinical Laboratory Standards
SHE(EA o -85TOIM R HatE)

chemiluminometric technology: ADVIA Centaur, Bayer Corporation, Tarrytown, NY

- ZAP|E:

- QAR 2.13, 2.83, 3.00, 3.55, 4.69ng/ml

. BZUA

AZ4 4l
oo x

TRUS guided systematic 12-core

biplannar 7.5MHz ultrasound probe0i| 2|t
biopsy needlent spring-loaded biopsy gung

o HWHEA

lesion (if present) directed

RIAHZAH
ooo

MYMO| sagittal scanning =0 18-gauge

0125104 A2 Mz2

g dES MR

complexed PSA(CPSA), % fPSA, complexed to total PSA (% cPSA), free to complexed

PSA(f/cPSA)

RaY 2t

o RICERSHA

o

SABAL AZAA

(tPSA cutoff) oy =4
o 42 72
213 "oy 2 61
o 40 60
283 =24 4 73
o 37 56
300 oy 7 77
265 o 36 49
' 24 8 84
2N 33 37

4.69 °°
24 11 %
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KA XKL,
Mutlu, 2009
ks
PSA 2IZE | E0|= %r_)g %_g e =iE ?:.*;)\f 7.‘_1'3 AUC
cutoff == | OIS | RLH| | @0H| | HefE | WA
213 | 95.0% | 46.1% | 037 | 097 | 1.76 | 0.11 | 058 | 17.79
2.83 190.0% | 55.0% | 0.40 | 0.95 | 200 | 0.18 | 0.64 | 12.17 0.80
8
3.00 | 85.0% | 57.2% | 0.40 | 092 | 200 | 026 | 064 | 7.27 (Cl 95%:
0.735-0.864)
3.05 | 81.8% | 63.1% | 0.42 | 0.91 222 | 029 | 068 | 7.71
469 | 75.0% | 72.3% | 047 | 090 | 271 | 035 | 0.73 | 7.78
RN
HAXRY, |
Nishimura, 2008
il
e Hepatocyte growth factor and interleukin-6 in combination with prostate volume are
- possible prostate cancer tumor markers in patients with gray-zone PSA levels
o CIIRY (MEN) TIHYEE FSE of
4 ATOHARE 2E712E July 2001 ~ December 2003 &2t M
A AA o L .
A7 Hyogo Prefectural Nishinomiya Hospital
o OiF=UE YR
o QIO
= TEMA0| Ot p
3 42 117
AHEAU, ) 73.5[62-92] 68[41-90] 0.0009
M volume(ml)
(=7t e 24.8[9-48 4] 30.9[13.1-116] 0.0009
PSA(hg/m)(EYE, E8) | 6.24[3.1-9.81] 6.11[2.84-9.57] 0.3277
AL
a7 o MEVIE
&2 PSA £F(2.7-10ng/mh22 MM MA It
AN M 2
o HiHPIE
b NF A
Zgo|Lt HEH HetX
T PSA FHE & + Us HEES I3 YRMHIA 2H0| U= SR}
o SAAA
oAt >
Tad - Al total serum PSA
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Nishimura, 2008
il
- A chemiluminescent enzyme immunoassay; £4A1 F0j &% MEZS - 80°COHIM XA
- ZAPIE:
- YUAR|: 3.917, 9.343ng/ml
o HZAA
transrectal ultrasonography (TRUS)-guided systematic 10-core transperineal biopsy
o H|WZAAL
combination of hepatocyte growth factor(HGF) and interlukin(IL)-6
o JEHHEY
24N
cutoff level oA J o
oo I=X=]
UM 42 115
3.064 =
=4 0 2
P 40 101
3.917 =<
=48 2 16
o 1 5
osM A7 5 &4 41 12
Te]S EJ-I'
T e [ o | D0 | S SB[ BT BT TO T
level OEE | 2 | 2&H| | 25H| | Mete | wiH|
3.064|100.0%| 1.7% | 0.27 | 1.00 | 1.02 | 0.00 | 0.28 -
0.53
3.917| 95.0% | 14.0% | 028 | 0.89 | 1.10 | 036 | 0.35 | 3.17 | (95%CI:
0.45-0.61)
9.343| 2.4% | 95.7% | 0.17 | 0.73 | 056 | 1.02 | 0.71 | 0.55
1 N=2F=E
HRXE,
Rosario, 2008
il
H= Contribution of a single repeat PSA test to prostate cancer risk assessment: experience
| from the ProtecT study
o CITRY (MIMY XEH S40) et MEN RCT A-ProtecT study)? TSEE 0185t &
o) THHE TSE o7
o TCHAIRE RRTIZE January 2002 ~ October 2006(PSA ZAL 7|2t AX| BE7|IZH 20014
Page¥| 1025E)
o QAFL7IR 33774 7|1
o OR=7E G=
o ZIEF: lane JA, Donovan JL, Davis M, et al. Active monitoring, radical
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s

Rosario, 2008

ZIAf0F FMIMQF ofd D

& 1,318

2,784
AAH(EULL, 4295 HR) 63 (59, 67) { 0.001

62 (58, 66)
initial PSA(ng/ml) 49 (3.7, 7.6) ¢ 0.001

4.1 (34, 5.5)
repeat PSA(ng/ml) 5.0 (3.7, 7.9 ¢ 0.001

4.0 (3.1, 5.4)
prostatectomy, or radiotherapy for localised prostate cancer: study design and
diagnostic and baseline results of the ProtecT randomised phase 3 trial [published

correction appears in Lancet Oncol. 2014 Oct;15(11):e475]. Lancet Oncol.

2014;15(10):1109-1118

pigntli )

ME |

S(initial) ZAH Al PSA 3.0-19.9ng/m
NN IR ERNS
50-70A|

TR0 KHEAL
HEM M 2 4
HHA7 12

MRS MLt 2 history
AIEHOAOIL &4

™ PSA MZA =(initial ZAF & SZCE 50

:@

7|tH= 10 02k

SKHZEAL

- A\ total serum PSA

- DA

- APIE:

- QAL 2.0, 2.5, 3.0, 3.5, 4.0ng/ml
HRAA

TRUS guided 10-core biopsy

Z} 7|&2| uropathologists7} It

HI W ZAL

PSA £#15K%)

fad Zy
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MR,
Rosario, 2008
A
HETA
cutoff(ng/ml) oA oM
3 =K=]
- org 1098 2024
Initial 3.5
nitia EvY 220 760
" o4 914 | 1489
Initial 4.0 24 404 1295
OFA]
Repeat 2.0 ;ﬁ 1;34 2166231
org 1274 2483
o 1204|2215
Repeat 3.0 =4 114 569
oFA 1061 1791
Repeat 3.5 —=
epea 24 257 993
org 916 1397
Repeat 4.0 =4 402 1387
ST TS [ [ S8 [ 2N [ =
otz | 20l | ©F =3 oc = = = AUC
= = | gz | s | ozw | opw | mae | pam)
nitia
oc |833%27.3% | 035 | 078 | 115 | 061 | 045 | 187 0.624
Tnitial -
Zs 69.3% | 46.5% | 038 | 076 | 130 | 066 | 054 | 1.97 | [0.606-0.643
Repeat
‘;pga 982% | 59% | 033 | 0.87 | 104 | 031 | 0.36 | 335
Repeat
ezp:a 96.7% | 10.8% | 034 | 087 | 1.08 | 031 | 038 | 351
25 0.648
P& 9149 | 204% | 035 | 083 | 115 | 042 | 043 | 271
o [0.630-0.666]
1
Zpga 80.5% [35.7% | 037 | 079 | 1.25 | 055 | 050 | 2.29
Repeat
ipga 69.5% | 49.8% | 0.40 | 078 | 1.39 | 0.61 | 056 | 226
8 Iexs
HNFL | eono, 2007
o Hl(Jeong),
Hi= | 60Al Of&oilN HHE0IN MPMEORIY FIR|Q M2 7hill= ZY9| Halsty £
o OIQH: (B3N MHNEE TSE HI-FARIE ALY 28
o OIGICHAIKRF ERI7I7E 20048 1€5£E 20064 5
o (T I
oI EYMSUEnE
e A

158




vi. 22

8 XI2FE
M R4, HAZI(Jeong), 2007
ot X(Jeong),
. oty
TEMet HEMe o p
3 365 698
B0CH(Z) 216 470
70CH() 149 228
PSA(ng/ml) 6.8
HPChAl o MEDIE
SIEQEZMOIL} AYARIOZ LiRoHL PSA A&50= Ql=|FE A}
PSA)=3.0ng/ml 22 MHSXAIZAL; HARE ZSIZAOA OfAAH LA
60~79A
TYHYHOIL SEQH S YYHC=Z PSA YAl 458 E? PSA Tight & M3
o HiHTIE
TR 4 A=
o SXEAL
- AL total serum PSA
- A AT 2
oty - AP |E:
SR - Rl 3.0ng/ml
. EEZUL
12-core TRUS guided biopsy
DA HCIZAABIZALS] HDI 5000 £t L6510 18 HOIX| AZHEl 0|2
. EErE
e
cutoff(ng/mi) ot o
o oy 353 649
' S 12 49
o |zoc | 28 | S8 | B8 (S [ AT
HET | MSE | REH| | REH| | et | WAH|
#2d 2| 30 | 96.7% | 7.0% |36.2% | 80.3% | 1.04 | 047 | 038 | 222 | -
(1) 60ty
ERAAL
cutoff(ng/ml) oA o
o O [=}e]
B 209 438
30 ex 7 2
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Am
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M

o AN MY o

8 N=F=
sl EMZFI(Jeong), 2007
ol il g),
oz | =0 | 25 | S8 [ B [ S8 [ BN [ & [,
HEC | HIEE | REH| | REH| | HSIE | WX
3.0 [ 96.8% | 6.8% |32.3% |821% | 1.04 | 048 | 035 | 2.18 -
(2) 704
HELA
cutoff(ng/ml) ot o
o [=Ke}
&Y 144 211
30 o5 5 17
dd | =4 ] =4 2NN
IZE | E0|= _ _ _ _ AUC
H=E | =& | REH| | REH| | HSIE | WXH|
30 | 96.6% | 7.5% |40.6% | 77.3% | 1.04 | 045 | 043 | 2.32 -
9_XeFE
R XKL,
Sozen, 2005
L
Complexed Prostate Specific Antigen Density is Better Than the Other PSA Derivatives for
M= | Detection of Prostate Cancer in Men with Total PSA between 2.5 and 20 ng/ml: Results
of a Prospective Multicenter Study
o OIRY (MYH) MHNEE FSE ¢F
o CIFOHAR DED|IZE 200213 98~2003E S8HE(MAY TIE)
A o . -
o ST7JE: Four urology centers in Ankara
e =H
o CiTIOHE
HgMet MY of" p
3 77 331
HH(WH+SD) 65.0+7.8 62.3+7.9 0.04
FEM volume(em3) 40.2+20.7 55.4+28.9 <0.0001
O1CHAL PSA(ng/ml) 9.31+5.1 7.45+3.9 <0.0001
o MEYIE
PSA 2.5-20ng/ml
ofREQEZIN0= LA
o HiEPIE
EAEAHZO0ILE TLAHZI0|E AL
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9_XizFE

M &AL,
s

Sozen, 2005

TEM FAY 2Hz history
t

- Z4A: total serum PSA
- ZAE: MA ™ 10-152 O[LHOY RHFGHH -80COlAl H&SH7H 2412t O[LHO| SHESSHH EA%et
- HAPIE: Roche Elecsys PSA immunoassay(Roche Diagnostics)
- AR 2.91, 3.86, 4.48ng/ml
o ARZA
10-core TRUS guided needle biopsy
sagittal scanning 3
spring-loaded biopsy gun®| 18-gauge biopsy cut needle
AN IHE: parasagittal planes 71222 XR9| peripheral zone2| middle and apexMlA] xHZ|
=7t JME|: 2t lobeQl base and mid-glandular regionOiA A4
o HTZA
cPSA, f/tPSA, c¢/tPSA, f/cPSA, cPSAD, PSAD, transition zone(TZ) cPSAD, TZ PSAD

fad Zy

R IERER

HEHA
cutoff(ng/mi) ot o
oo [=Ke=}
24y 73 3N
2.9 o
=5 4 20
&g 69 280
3.86 S
=4 8 51
oy 65 259
448 =5 12 72
dd | =4 | €9 | 89 | G | A

nidE | E0|= AUC

5T | 5% | oeH| | | | Maiw | miw|
291 195.0% | 5.9% | 0.19 0.83 1.01 0.85 0.23 1.17
3.86 1 90.0% | 15.4% | 0.20 | 0.86 1.06 | 0.65 | 0.29 1.57 | 0.558
448 | 85.0% | 21.7% | 0.20 0.86 1.09 0.69 0.34 1.51

10_X2xE
KXY,
Partin, 2013
pals
HE Complexed prostate specific antigen improves specificity for prostate cancer detection:
- results of a prospective multicenter clinical trial
o4=A1| o ATQE: (Th%TEXN/26%FEN) MHHSE ISE AL

o OILORAIKE BEZIZE January 2000 ~ September 2001(2& &F AIF 71F)
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M1 XX
X, Partin, 2013
il

o AFUIEE Johns Hopkins Hospital, Northwest Prostate Institute, New York University,

Stanford University, University of Innsbruck, M. D. Anderson Cancer

* Center, Cheyenne Urological Group(E 7 7|&)

e ol
o CiHY
gy HEMY ofd P
=) 310 518
AZHEH=, I0R) 65 (59-71) 61 (55-68)
MM volumelem®) 34 (26-47) 40 (28-59)
PSA(ng/ml) (Z%I, IOR) 55 (4.0-7.5) 3.8 (2.1-5.9)
o MEDIE
OfTILA S AR 1 OlU RHFE S 2 W ZHEA HEM ddS FHE0 S8 S 22
B ddS R o271 WEA & TEY 4 LIk
MH SN 2
cPSA 1.5~8.3ng/ml ALO]
o HiFPIE
HYMRUO|LL transrectal MM EKIE history
MZI M 302 O|LHO|| estrogen, finasteride, quinolone SHUK| Z+2 PSA £=X| HIEIE 20Zl 4
U} & =8
PSA greater than 100 ng/ml
o SAHEAL
- A total serum PSA
- CARE: S22 DRE A 1L 12 &, MY Mol [FE, N 1F 2 FEE 226t 4T
Of HESICE 8ARRE OILY -70C= =g, 22 L20[0f0jA EE6I Johns Hopkins
Hospital clinical chemistry laboratory2 EUWA Immuno 1 cPSA and tPSAS 0|2510 HAfE
P! - AIE

- QAR 2.74, 3.16, 3.37, 3.72ng/ml

HRZUAL

10 cores 0|4 TRUS guided biopsy(£4 6712 721N Qo 4 =M H2J)
HIwZA

cPSA, % fPSA, % cPSA

95y Zn
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10_X2FE
H1 XKL
=% Partin, 2013
ks
ERGAL
cutoff(ng/ml) oA =y
o 223 314
274 =4 12 55
oS 212 279
316 =4 23 90
oy 200 262
337 =9 35 107
oS 188 235
372 =4 47 134
od | 24 | 24 | 24 | A | A
DIZiE | £0|= _ _ _ ) AUC
OET | MET | RLH| | REH| | et | WX
274 195.0% | 15.0% | 0.42 | 0.82 112 | 033 | 046 | 3.26
3.16 | 90.0% | 24.4% | 0.43 | 0.80 1.19 | 0.4 050 | 2.97
0.599
3.37 | 85.0% | 29.0% | 0.43 | 0.75 1.20 | 052 | 0.51 2.33
3.72 1 80.0% | 36.3% | 0.44 | 0.74 126 | 065 | 0563 | 2.28

11_X22s
M XKL, _
Paschealin, 2003
Pl
H= Racial influence on the prevalence of prostate carcinoma in Brazilian volunteers
o OHRY (MRA) NUEEE TISE o
o CIROHEAL 2EVIZE
AN o .
» 77| Ribeirao Preto General Hospital
U=
o QRO
Tt MM ofe p
3 1 90
(T, YU, ) 40-79
HMEM volume(cm-3) N/A
oy PSA(ng/ml) 2-10
o MEDIE
IR0 RFAL
40-79M|
tPSA 2ng/ml Of&} S2 HFSRIZBAL & SMAA
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Paschoalin, 2003
il
o HiHPIE
tPSA>10.1ng/ml
o SIHHAL
- 4| total serum PSA
- AR DPC — Immulite test®
- AAP|E:
- YARI: 2, 2.5, 4ng/ml
HEH
arge |
10-core  TRUS guided biopsy: HEELOIM FotH 10% X2 Mo XY =
hematoxylin-eosin staining & H2[etX ZA}
o HWHA
PSAD, % fPSA
o NEESY
EEAAL
cutoff(ng/ml) o =y
9 &g 13 84
= 0 6
& 13 59
25 o5 0 31
4 s 9 34
f84 Zt =4 4 56
oizte | =0 X8 | Y | X8 | 24 | dA | A AUC
=T | GI=E: | R0H| | REH| | HetE | WAH|
2 |100.0%| 6.7% | 0.13 1.00 1.07 0.00 | 0.18 -
2.5 |100.0%| 34.4% | 0.18 1.00 1.53 0.00 | 043 - -
4 169.2% | 62.2% | 0.21 0.93 1.83 049 | 063 | 3.71
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75.87) 53.33) 56.29) 73.62) 1.61) 0.50) 63.01) 3.5)
71.40 56.16 56.13 71.43 1.64 0.46 63.15 3.28
0.14 72.40 ( ' 57.14 ( ' 57.11 ( ' 72.42 ( ' 1.69 ( ' 0.48 ( ' 63.86 ( ' 3.650 ( '
73.39) 58.12) 58.09) 73.42) 1.73) 0.50) 64.57) 3.73)
69.37, 60.95, 58.29, 71.67, 1.80, 0.46, 64.95, 3.63,
0.15 70.39 ( 61.91 ( 59.29 ( 72.62 ( 1.85 ( 0.48 ( 65.65 ( 3.86 (
71.41) 62.87) 60.30) 73.58) 1.90) 0.50) 66.35) 4.12)
016 63.34 (67.30, 65.90 (64.86, 6117 (60.14, 7950 (71.57, 200 (1.94, 0.48 (0.46, 66.92 (66.22, 415 (3.90,
' ' 69.37) ' 66.74) ' 62.19) ' 73.43) ' 2.06) ' 0.50) ' 67.62) ' 4.43)
(65.08, (68.41, (61.90, (71.29, (2.08, 0.47, (67.23, (4.14,
0.17 66.14 69.32 62.95 72.20 2.16 0.49 67.92 4.41
67.19) 70.23) 64.00) 73.10) 2.23) 0.51) 68.61) 4.7)
018 63.91 (62.84, 2991 (71.32, 64.45 (63.37, 1.7 (70.85, 230 (2.22, 0.50 (0.48, 68.55 (67.86, 460 (4.32,
' ’ 64.98) ' 73.09) ' 65.52) ' 72.63) ' 2.39) ' 0.52) ' 69.24) ' 4.91)
(60.89, (74.33, (65.22, (70.62, (2.40, (0.49, (68.68, (4.63,
0.19 61.97 75.18 66.31 71.50 2.50 0.51 69.36 4.94
63.05) 76.04) 67.40) 72.37) 2.60) 0.52) 70.04) 5.27)
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Vil 25

T 4. A0 T2 PSA density MCtX|E RICHHSIE
PSA nze 0| 2y o= =24 d= Uy L =4 2&H| AL Hais ZICE WXH|
cutoff % 95% ClI % 95% Cl % 95% Cl % 95% Cl % 95% CI % 95% CI % 95% ClI % 95% Cl
50| (80.25, (14.29, (9.29, (86.50, (0.97, (0.40, (22.01, (0.73,
0.10 87.50 17.25 11.90 91.53 1.06 0.72 25.21 1.46
ojot 94.75) 20.21) 14.52) 96.55) 1.16) 1.33) 28.42) 2.92)
77.18 18.34 9.45 87.41 0.98 0.40 25.41 0.82
0.1 85.00 ( ' 21.57 ( ' 12.16 ( ' 91.84 ( ' 1.08 ( ' 0.70 ( ' 28.75 ( ' 1.56 ( '
92.82) 24.79) 14.87) 96.26) 1.20) 1.20) 32.09) 2.96)
75.67, 19.71, 47, 7.41, .98, 42, 26.51, .83,
0.12 83.75 (75.6 23.00 (19 12.20 © 91.72 ® 1.09 (0.98 0.71 © 29.89 265 1.54 (083
91.83) 26.30) 14.94) 96.03) 1.21) 1.19) 33.26) 2.87)
7417, 23.06, 9.72, 88.31, 1.00, 0.40, 29.40, 0.93,
0.13 82.50 ( 26.562 ( 12.55 ( 92.22 ( 1.12 ( 0.66 ( 32.86 ( 1.70 (
90.83) 29.98) 15.38) 96.13) 1.25) 1.08) 36.33) 3.11)
(66.92, (26.29, (9.33, (86.83, (0.95, (0.53, (31.61, 0.79,
0.14 76.25 29.87 12.20 90.78 1.09 0.80 36.13 1.37
85.58) 33.46) 15.07) 94.73) 1.24) 1.20) 38.65) 2.35)
(66.92, (30.47, (9.88, (88.33, (1.01, (0.46, (35.35, 0.97,
0.15 76.25 34.19 12.90 91.85 1.16 0.69 38.95 1.67
85.58) 37.90) 15.92) 95.36) 1.33) 1.04) 42.55) 2.86)
65.51, 33.90, 10.19, 88.90, 1.05, 0.45, 38.29, 1.07,
0.16 75.00 ( 37.70 ( 13.33 ( 92.19 ( 1.20 ( 0.66 ( 41.93 ( 1.82 (
84.49) 41.50) 16.47) 95.47) 1.39) 0.98) 45.57) 3.09)
0.17 71.25 (61.33, 41.37 (87.52, 13.44 (10.20, 91.84 (88.65, 1.22 (1.04, 0.69 (0.49, 44.76 (41.09, 1.75 (1.05,
81.17) 45.23) 16.69) 95.04) 1.42) 0.99) 48.43) 2.91)
(55.89, (40.36, (9.88, (87.92, (1.00, (0.55, (43.06, (0.95,
0.18 66.25 44.25 13.18 91.12 1.19 0.76 46.74 1.56
76.61) 48.14) 16.49) 94.32) 1.41) 1.05) 50.42) 2.54)
(55.89, (42.74, (10.27, (88.48, (1.04, (0.53, (45.18, (1.05,
0.19 66.25 46.65 13.70 91.54 1.24 0.72 48.87 1.72
76.61) 50.55) 17.12) 94.59) 1.48) 0.99) 52.55) 2.80)
80.03, 29.51, 28.89, 80.49, 1.15, 0.48, 43.47, 1.78,
50 0.10 82.55 ( 31.38 ( 30.77 ( 82.96 ( 1.20 ( 0.56 ( 45.18 ( 2.16 (
85.07) 33.26) 32.64) 85.43) 1.25) 0.65) 46.90) 2.63)
77.97, 34.57, 29.98, 81.33, 1.21, 0.46, 46.68, 1.98,
0.1 80.60 ( 36.51 ( 31.92 ( 83.59 ( 1.27 ( 0.53 ( 48.41 ( 2.39 (
83.22) 38.46) 33.87) 85.85) 1.33) 0.61) 50.13) 2.88)
(75.56, (40.50, (31.42, (82.06, (1.30, (0.45, (50.43, (2.23,
0.12 78.30 42.49 33.46 84.13 1.36 0.51 52.15 2.67
81.04) 44.49) 35.51) 86.21) 1.43) 0.58) 53.88) 3.19)
(71.98, (46.80, (32.90, (82.07, (1.38, (0.46, (54.12, (2.39,
0.13 74.86 48.81 36.07 84.01 1.46 0.562 55.84 2.84
77.74) 50.83) 37.24) 85.96) 1.55) 0.58) 57.55) 3.38)
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cutoff % 95% Cl % 95% ClI % 95% ClI % 95% Cl % 95% Cl % 95% Cl % 95% Cl % 9% Cl
(69.24 (51.80, (34.33, (82.13, (1.47, (0.46, (57.08, (2.56,

014  72.22 53.82 36.61 83.98 1.56 0.52 58.78 3.03
75.19) 55.83) 38.89) 85.83) 1.66) 0.58) 60.48) 3.59)
05 6958 (66.52 c8.74 (56.75, 28.33 (35.98, 83,94 (82.17, 169 (1.58, 052 0.47, 5166 (59.98, 396 (2.76,
' ' 72.63) ' 60.72) ‘ 40.78) ‘ 85.71) ' 1.80) ' 0.58) ' 63.34) ' 3.84)
(63.22 (60.90, (37.24, (81.77, (1.66, (0.49, (62.14, (2.83,

0.16  66.36 62.85 39.75 83.49 1.79 0.54 63.80 3.34
69.50) 64.80) 42.27) 85.22) 1.92) 0.59) 65.45) 3.93)
(60.76 (64.59, (38.72, (81.63, (1.77, (0.49, (64.17, (2.99,

017 6395 66.50 41.35 83.32 1.91 0.54 65.81 3.52
67.14) 68.40) 43.98) 85.00) 2.06) 0.59) 67.45) 4.14)
(58.19 (67.43, (39.76, (81.28, (1.85, (0.51, (65.55, (3.06,

018  61.42 69.30 42.49 82.94 2.00 0.56 67.17 3.59
64.66) 71.16) 45.22) 84.61) 2.17) 0.61) 68.79) 4.23)
019 5890 (55.63 7256 (70.76, 429 (41.37, 870 (81.07, 515 (1.97, 057 (0.52, 68.88 (67.28, 379 (3.22,
' ' 62.17) ' 74.36) ‘ 47.08) ‘ 84.33) ' 2.34) ' 0.62) ' 70.47) ' 4.46)
78.31 38.08, 45.93, 72.37, 1.28, 0.47, 54.71, 2.32,

oy 0.10  79.82 ( 39.61 ( 47.38 ( 74.23 ( 1.32 ( 0.51 ( 55.90 ( 2.59 (

81.34) 41.13) 48.84) 76.10) 1.36) 0.55) 57.10) 2.91)
(76.10 (4416, (47.86, (73.30, (1.38, (0.45, (57.48, (2.62,

011 77.67 45.71 49.36 75.03 143 0.49 58.66 2.93
79.25) 47.26) 50.87) 76.76) 1.48) 0.53) 59.85) 3.27)
(73.53 (50.61, (50.14, (73.89, (1.51, (0.44, (60.32, (2.96,

012 7516 52.17 51.71 75.50 1.57 0.48 61.49 3.30
76.79) 53.72) 53.27) 77.11) 1.63) 0.51) 62.65) 3.67)
03 128 (71.15, 5799 (55.75, 6374 (52.13, 7557 (74.04, - (1.63, 047 (0.44, 63.50 (62.43, 350 (3.23,
' ' 74.50) ' 58.83) ‘ 55.36) ‘ 77.11) ' 1.78) ' 0.51) ' 64.74) ' 4.00)
(68.13 (60.52, (53.96, (73.65, (1.76, (0.46, (64.08, (3.41,

0.14  69.86 62.03 55.63 75.13 1.84 0.49 65.21 3.79
71.59) 63.54) 57.30) 76.61) 1.93) 0.52) 66.35) 4.20)
(65.58 (65.05, (56.09, (73.50, (1.91, (0.46, (65.73, (3.69,

015  67.35 66.52 57.82 74.94 2.01 0.49 66.86 4.10
69.11) 67.99) 59.55) 76.37) 2.12) 0.52) 67.99) 4.55)
(63.51 (69.09, (58.37, (73.50, (2.10, 0.47, (67.29, (4.05,

0.16  65.31 70.51 60.14 74.89 2.21 0.49 68.40 4.50
67.10) 71.93) 61.92) 76.28) 2.34) 0.52) 69.52) 5.00)
017 257 (60.74 73,66 (72.29, 5181 (59.99, 2498 (72.92, )38 (2.24, 051 (0.48, 6017 (68.08, 168 (4.21,
' ' 64.39) ' 75.03) ‘ 63.64) ‘ 75.65) ' 2.52) ' 0.54) ' 70.28) ' 5.19)
(58.09 (75.04, (61.47, (72.32, (2.38, (0.50, (68.60, (4.35,

018  59.94 76.36 63.34 73.67 2.54 0.52 69.71 4.83
61.79) 77.68) 65.21) 75.01) 2.70) 0.55) 70.81) 5.38)
(55.52 (78.08, (63.51, (71.88, (2.59, (0.51, (69.35, (4.64,

019  57.39 79.34 65.43 73.21 2.78 0.54 70.44 5.17
59.25) 80.60) 67.34) 74.53) 2.98) 0.56) 71.54) 5.76)
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cutoff % 95%Cl % 95%Cl % 95%Cl % 95%Cl % 95%Cl % 95%Cl % 95%Cl % 9%%C
(80.47, (35.94, 61.19, (59.56, (.27, 0.44, 6121, .42,

7000 010 8178 37.80 62.63 61.94 131 048 62.45 273
83.09) 39.66) 64.07) 64.33) 1.36) 0.53) 63.68) 3.07)
o geee UBS2 o @leA @302 o G090, 0% 04 oo @28 . @
' P gz P asay TP esos 7 esa3) 148) 049) 0 e531) 3.50)
(76.53, (47.36, (64.72, (61.57, (1.47, 0.42, (64.13, (3.07,

012 77.94 49.27 66.20 63.67 1.54 045 65.34 343
79.35) 51.19) 67.68) 65.76) 1.60) 0.48) 66.55) 3.84)
(74.26, (52.26, (66.30, (61.64, (1.58, 0.42, (65.04, (3.30,

013 7572 54.17 67.80 6364 1,65 045 66.25 369
77.18) 56.08) 69.31) 65.64) 1.73) 0.48) 67.45) 4.12)
(71.76, (57.37, (68.10, (61.57, (1.7, 0.42, (65.91, (3.57,

014 7326 59.26 69.62 63.48 1.80 045 67.10 398
74.76) 61.14) 71.15) 65.39) 1.89) 0.48) 68.30) 4.45)
s e 01 e ©263 0 0046 o G223 0 (9L Q4L o ©730 . @0,
' oy Y e300 P 73sn O es00) 213 047y % 066 5.11)
(68.01, (66.50, (72.12, (61.99, (2.06, 0.42, (67.83, .41,

016 6957 68.29 7366 63.77 219 045 69.00 492
71.13) 70.07) 75.20) 65.55) 2.33) 0.47) 70.18) 5.50)
(66.09, (70.35, (74.00, (61.89, (.27, 0.42, (68.44, (.83,

017 6768 72.07 75,54 6363 2.42 045 69.61 5.40
69.27) 73.79) 77.09) 65.36) 259) 0.47) 70.78) 6.04)
(64.02, (73.63, (75.65, (61.52, (.47, 0.43, (68.71, (5.19,

018 6564 7629 77.20 6322 266 046 69.88 5,82
67.25) 76.94) 78.74) 64.91) 2.85) 0.48) 71.08) 6.52)
010 6420 0257 ggnn UGBS gae VTS gnie 1A% g @78 e 084 g 6921, B8
' “ 658 O g08n P gos) *° easy 319 049 " sy ° 7.04)
8041 (77.05, (32.14, (76.83, (32.42, (1.16, 0.42, (66.73, (1.80,

010 7992 3821 7971 3852 1.29 053 69.59 246
oAy 82.79) 44.28) 82.59) 44.63) 1.44) 0.65) 72.45) 337)
(76.62, (38.50, (78.55, (35.86, (1.28, (0.38, (68.07, (2.31,

011 7952 1472 8137 4183 144 0.46 7090 314
82.41) 50.93) 84.19) 47.79) 1.62) 0.56) 73.72) 4.27)
(76.20, (45.38, (80.49, (39.08, (1.43, 0.34, (69.52, (2.98,

012 7912 5163 8324 4488 164 0.40 7231 404
82.03) 57.87) 85.99) 50.67) 1.87) 0.49) 75.09) 5.49)
s e U508 oo @Sl (8065 o @8S4 o (44 Q3 o 6300 o @
' P ogron 7P om0 O 8616 0 4989 19 0500 % 7460 5.40)
(74.52, (50.72, (81.82, (39.89, (1.55, (0.33, (69.63, (3.35,

014 7751 56.91 8453 45.45 1.80 040 72.41 455
80.50) 63.10) 87.23) 51.02) 2.09) 0.47) 75.19) 6.18)
(73.12, (55.30, (83.03, 40,51, (1.68, 0.33, (69.73, (3.74,

015  76.17 6138 86,60 45.90 1.97 039 7251 5.08
79.23) 67.47) 88.36) 51.28) 2.32) 0.46) 75.28) 6.91)
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cutoff % 95% Cl % 95% ClI % 95% ClI % 95% ClI % 95% Cl % 95% Cl % 95% CI % 9%% Cl
(72.28, (57.4,0 (83.57, (40.59, (1.74, (0.33, (69.63, (3.90,

016 7537 63.41 86.22 45.88 2.06 0.39 72.41 5.30
78.46) 69.43) 88.86) 51.18) 2.44) 0.45) 75.19) 7.22)
o7 gars 102 oo 6248 o 0 8500 @180 (e (033 . (6994 . (451,
' ' 77.30) ' 74.11) ‘ 90.22) ‘ 51.68) 2.82) ' 0.44) ' 75.48) ' 8.47)
(70.05, (65.91, (86.15, (41.76, (2.10, (0.32, (70.04, (4.99,

018 7323 71.54 88.65 46.81 2.57 0.37 72.81 6.88
76.40) 77.18) 91.16) 51.85) 3.15) 0.43) 75.58) 9.48)
(68.53, (68.07, (86.70, (41.24, (2.19, (0.33, (69.42, (5.11,

019 71.75 73.58 89.18 46.17 2.72 0.38 72.21 7.07
74.98) 79.09) 91.67) 51.11) 3.36) 0.44) 74.99) 9.79)

178



2.3, XMaIAMot x|t

[y — LY |

e =21

= AL -
Y 2

PSA 4-10

vi. 22

H 5 ETH7|EF MM ME IFQUR0) ChEt Cits 24 (1): PSA 4-10
Multivariable analysis (A)  Multivariable analysis (B) Multivariable analysis (C) ~ Multiveriable analysis (D) ~ Multiveriable analysis (E) ~ Multivariable analysis(F)
i (n=8,158) (n=619) (n=7,281) (n=4,409) (n=3,539) (n=155)
variable ~ 0 95% Ol ogds 5% Cl Odds %% Cl Ogds 9% Cl Ogds 9% Cl Odgs  95% ClI
Ratio Lower Upper Ratio Lower Upper Ratio Lower Upper Ratio Lower Upper Ratio Lower Upper Ratio Lower Upper
sl o8,
o Ljo| 1.08 107 109 110 107 112 107 106 108 108 107 109 107 106 108 112 107 1.18
RERD]
72 284 198 407 161 049 531 305 207 449 223 133 375 245 132 453 098 013 7.30
PSA 122 118 126 131 116 149 122 117 1260 1.21 116 126 122 116 129 113 087 147
prostate
volume 09 09% 09% 094 093 09% 09 0% 096 09% 09% 09 09% 09% 09% 094 092 097
MRI - 387 210 712 - - - 110 029 423
TRUS - - 260 232 293 - 320 271 377 047 004 628
DRE - - - 161 137 18 120 100 145 174 067 452

%5284+ (DRE, Digital Rectal Exam)

Z}7]

e
1 0
g 231t (TRUS, Transrectal Ultrasonography)
SHIAMRI, Magnetic Resonance Imaging)
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O 0|5 EN|SH =
MY THS et MEM S0 A duigy it
- | -
o | -
=] L=]
o w
z° z°
H H
I3 I3
5 5
T B
3 3
Delong's test for two ROC curves. Delong's test for two ROC curves.
2=-21.778, pe 0001 Z=12.171, pe 0001
o Model PSA ~ Model PSA
L AUC 5T 12(55 90-58 33), p<0 0001 o AUC: 5T 12(55 80-58 33), p<0 0001
Model: Nomogram Modet: Nomogram
AUC: 75 30(74 28-T6.40), p<0.0001 AUC: TO87(76.42-83 33), p<0.0001
S s
T T T T T T T T T T T T
10 ns 06 04 02 ] i0 o8 o0g 04 02 ]
Specificity Specificity
Nomogram A (n=8,158) Nomogram B (n=619) : + MRI
e | o
@ | L]
(=] =1
e w
= “ z°
z z
3 H
5
W -
o L=]
DeLong's lest kor two ROC curves DeLong's test for two ROC turves
2=.23227, pe 0001 Z=-18 484, p=< 0001
o Model PSA o4 Model PSA
o AUG: 5T 12(56 90-58 33), p<0.0001 ] AUC: 57.12(55.90-58.33), p<0.0001
Model: Nomogram Medel Momagram
AUC: 76,9875 B2-78.13), p<0.0001 AUC THA3(TI83-TE 83), p<0 0001
S s
10 08 06 04 0z 00 10 08 0.6 04 0z o0
Specificity Specificity
Nomogram C (n=7,281) : + TRUS Nomogram D (n=4,409) : + DRE
o =]
2 =
@ | @
=] (=]
w @
z° z °
H 2
2 z
g 5
L -
= 3
Delong's test for two ROC curves. Delong's test for two ROC curves.
720 205, pe 0001 265603, pe.0DO
~ Model P3A o~ Moded PSA
= AUC 5T 12(55 90-58 33), p<0 0001 = AUC: 57 12(55 90-58 33), po0.0001
Model: Nomogram Moded: Nomogram
AUC: T8.00{7T6 35-79.62), p=0.0001 AUC: 80.94{73 8357 94), p<0 0001
= 2
T T T T T T T T T T T T
10 ns 06 04 02 00 10 [F:] 06 04 02 00
Specificity Specificity

Nomogram E (n=3,539) : + TRUS, DRE Nomogram F (n=155) : + TRUS, DRE, MRI

O3 2. LRT7#S Mgt MM X ROC curve (1): PSA 4-10
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vi. 82

H 6. L2779 MEMRE KT OISR St CHAs 24 (2): PSA 4-10
Multivariable analysis () Multivariable analysis (B) Multivariable analysis (C)  Multvariable analysis ()  Multivariable analysis () Multivariable analysis(P)
) (n=8,158) (n=619) (n=7,281) (n=4,409) (n=3,539) (n=155)
varigble oy 96% CI Odds 9% Cl  Odds 9% Cl  Odds 9% Cl  Odds 9% Cl  Odds  95% Cl
Ratio Lower Upper Ratio Loner Upper Ratio Loner Upper Ratio Loner Upper Ratio Lower Upper Ratio Lower Upper
SR
;lﬁ'ﬂf” 108 107 109 109 107 112 107 106 108 108 107 109 107 106 108 111 106 117
|AJOF
?E;:D 267 185 384 128 039 423 288 194 426 202 120 341 226 122 420 062 008 487
Ejot
;g.; 182 1585 213 120 072 201 211 177 251 179 141 227 223 168 29 138 050 380
Sebms 128 115 142 173 118 2585 125 112 140 125 109 144 118 101 139 197 085 455
PSA 122 118 126 133 117 150 121 117 126 121 116 126 122 116 128 112 086 146
ng;tsge 095 094 09 094 093 09 095 095 09 095 095 09 095 095 09 094 091 097
MRI - 392 21 727 112 028 441
TRUS - - 279 248 314 - 349 294 414 045 003 636
DRE - - - 162 138 190 118 098 143 171 064 455
A=A HAF (DRE, Digital Rectal Exam)
Z

L

Z}7]

o
T

Y4 %23} (TRUS, Transrectal Ultrasonography)
T

HIYAHMRI, Magnetic Resonance Imaging)
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5 5
. "o i
o =
DelLong's test for teo ROC curves DelLong's test for two ROC curves
2=-22 344, p= 0001 Z=-12.186, p< 0001
o Madel. PSA e | Mogel. PSA,
= 7 AUC 57 12(55.90-58 33), poD 0001 L4 AUC: 57 12(55.90-58.33). p<0.0001
Modgel: Nomogram Madel Nomogram
AC: T5.80(74.70-76 90), p<0.0001 AUC. T989(T6.43-83,34), p<0.0001
2 S
T T T T T T T T T T T
10 08 08 04 02 00 10 08 06 04 02 00
Specificity Specificity
Nomogram A (n=8,158) Nomogram B (n=619) : + MRI
= | = |
o | @ |
= =
o | @ |
z =
3 =
2 =
5 5
o = @ =
DeLong's test for two ROC curves DeLong's test for two ROC curves
2=-24.591, p< 0001 Z=-18.861, p< 0001
o Model: FSA o Mogel: PSA
L AUC: 57 12(55.90-58 33). p<0 0001 o AUC: 57 12(55.90-58 33). p<0 0001
Model: Nomogram Model: Homogram
ALC TT 91(T6.78-T9.04), p<0.0001 AUC. 75.64(74.15-T7.13), p=0 0001
g 1 g1
T T T T T T T T T T T T
1.0 08 08 04 02 00 10 08 08 04 02 0.0
Specificity Specificity
Nomogram C (n=7,281) : + TRUS Nomogram D (n=4,409) : + DRE
a =
o | 2 |
(=1 (=]
o | -
- = °
.3 H
3
5
[ | @ |
(=] (=1
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Nomogram E (n=3,539) : + TRUS, DRE

I3 3. LIS Mo MEY M

Nomogram F (n=155) : + TRUS, DRE, MRI
=] ROC curve (2): PSA 4-10
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PSA (471 PSA B7IE MRI ZXISKIZAT (DRE) TRUS

(n=17,539) (n=17,539) (n=1,242) (n=8,506) (n=13,966)

% 95% ClI % 95% Cl % 95% Cl % 95% Cl % 95% ClI

Sensitivity 9528 (0473, 9583 9879 (9850, 99.07) 9663 (9518, 9808) 47.92 (46.10, 4973 5886  (57.40, 60.31)
Specificity 2158 (2084, 2232) 761 (713, 808) 1944 (1640, 22.49) 7850 (7742, 7957) 7410  (73.22, 74.99)
PPV 3688 (36,10, 37.66) 3395 (3323, 34.68) 5237 (49.42, 5533) 5364 (5172, 5556) 5118 (4981, 52.50)
NPV 9048 (8940, 9156 92.89 (9127, 945 863 (8072, 9189 7438 (7327, 7549 7961  (78.77, 80.45)
(LR YN 121 (120,123 107 (106,108 12 (115,128 223 (209, 237) 227 (218, 2.37)
(LR S89H| 022 (019,025 016 (0120200 017 (011,027 066  (0.64 069 056  (0.53, 0.59)
ZAF HEiE(accuracy) 4551 (4477, 4625) 3721 (365, 37.99 5636 (536, 59.12) 6805  (67.06, 69.04) 6929 (6852, 70.05)
8 WAtldanostic ¢ o, 6.60 7.06 338 4,05

odds ratio, DOR)
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