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Clinical Significance of Prostate-Specific Antigen %ﬁ?%&'ﬁ?@xgoos
Density in Patients with Serum Prostate Specific . =
Antigen between 4 and 10ng/ ml
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Purpose: To examine the usefulness of the prostate-specific antigen (PSA)
density for selection of biopsy candidates with serum PSA levels between
4-10ng/ml, and determine the optimal PSA density (PSAD) cut off value
for use in clinical practice.

Materials and Methods: We retrospectively enrolled 705 patients with
serum PSA levels between 4-10ng/ml. The patients were divided into the
prostate cancer and the non-prostate cancer groups. The PSA level and
PSAD in predicting prostate cancer were compared. A receiver operating
characteristic (ROC) curve was generated, and utilized to evaluate the
optimal PSAD cut off value.

Results: One hundred and nineteen and five hundred and eighty six
patients had prostate and non-prostate cancers, respectively, on patho-
logical examination. The mean PSA values were not significantly different;
6.9 and 7.0ng/ml, respectively (p>0.05). However, the mean PSAD values
were 0.168 and 0.213ng/ml/cc; significantly higher in the prostate cancer
group than the BPH group (p <0.05). The ROC curves for the PSA level
and PSAD demonstrated superior benefit for the PSAD. The sensitivity,
specificity and positive predictive values of a PSAD cut off of 0.15ng/ml/
cc were 73.1, 45.9 and 21.5%, respectively. A PSAD cut off of 0.17ng/ml/cc
showed the highest sensitivity and specificity, with sensitivity, specificity
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and positive predictive values of 63.9, 59.2 and 24.1%, respectively. AR 2%
Conclusions: The PSAD seems to be useful in the selection of biopsy HIHEm SMelz
candidates with serum PSA levels between 4-10ng/ml, and a PSAD cut I:IIJ‘:DIF_L e ans
off of 0.17ng/ml/cc would seem to be preferable to 0.15ng/ml/cc. (Korean E)H’_'LM &7 SUS 19481X
®7700-712
FAX: 053-250-7643
Key Words: Prostate cancer, Prostate-specific antigen E-mail: cikim@dsmc.or.kr

Agke] 27) Agk 9 X8 & adabg, 34 ZlAe Fe3

M = AF2 ALE L gkt 58] AZFARAY A4 2S

AT FHA o= Ao vl PSAE AFH o= #

32 20 FF =BT Fhek 3 AR A Sl Aol ek e} PSAE ARIA bl SolslA] kil AR
(prostate-specific antigen; PSA)S] w93k A& AAQHE AvldiF, AhdAd 59 A Al A E 452 5 9o
A AP EE o7 U o= a3 ALt Al PSATE 453t BE A SolA AFARAAAE & e
27|13 9 X 87} 7bselA o] AgAL gt v glek. 53] PSA7} 4-10ngimiQ] 7 -$-oll= ARl Adtat A5
Z7psla 9ok HthFe] 7hERIgks flete] Ao 3 E (PSA
PSAZ}F AR kel AMAARE AEE ol PSAE AE density; PSAD)S A&l glov Ak A ee S

1161



1162 US| HEtSIAl - Kl 47 2 KM 115 2006

A& obF ml g3k Fito] wol
3 9

2| Stamey 572 PSA 3] Athel 4-10ng/mig] $kAtel| A
PSAZ} Atk fldlol AR AelE AT 2
7hell 23k A-9-7F AA; WolA AL glrka Harsgl s, PSA
7t A Aol Sol ol Ant Ajl Mol Sol&olA] X
A AgAnE, 484, FA4A-AA, AfASE,
AYAA AN S0 okd Aol A% Zo)akeba ofde).
<" prostate cancer prevention trial (PCPT)oll4] PSAS] A4 ¥
91¢) 4ng/ml o]sol| A = A Aol 15%0l14 WAL= 5
PSAS] WIZLE (sensitivity)2} 5-©]% (specificity)7} o
PSAD, PSA <45 (PSA velocity; PSAV), A PSA 59
ZF9A40] thA] U= 2 9lch U AA 9l4dollA PSAD
o] A3 frdslvhes Hast 3o Folel= Havt olzte

S0l a4 =gho] =

—r‘

3 9le}. olol] A 25 PSA7L 4-10ng/miQ) 3HAke] AA
A7) Aol s A=l °‘°M PSAD?| <144
T84T JFHeE 83 PSAD AxEX & Lotr gt

VO T

1998\ 19 3E] 2004 62714 AAA xS G A
YA AW 324 F PSAT} 4-Longmle]v] A
ASA AL B A2 Sk Sol&Alol gloldl 705
R 15 £ 02 LAY ARt 474
Hol Sl 4t ool AdrEs WYY s
ATl el E3etA gisker kel Zet A %%
ashA] edgke.

PSAel] MshE zald & QU 4
S AHAAE *] eYsl7] Aol xF3}o] Tandem-R assay ¥
© 2 PSAE 33193 o). X—]El/ﬂ Z L :17(1;]-2.04_4, al

2 Ausiol AYAIS) A 2 el Unl, o), ol
2 Tajo] goxdolaiiulxizole] B2 AT, 4
214 2 g 71 7:17(17(L>’< 23} 8 53

7

*}°it‘r PSAD 7442

AFA AL AR A2
o

4

_|_
é
(@)
—[m
Ho
e
o T
o
mio
>
Oo!'

A=A °L:'L~L]' HARA e 2 Fste] o 1 7He] o
°] PSA, A¥4 &4, PSADE Hlazslgich SAIH f24

< Student’s t-test= FAZ3IH 0w oA ek
0.05 F|HtY ] Ao Z fFog Ao 7‘}—7—

TR A G EA 4] (receiver operating characteristic curve;
ROC curve)z 7-3to] A Z1gkel] 3lo] 4 PSASH PSAD
o] FE8A S vl L, o], ARA-E4, PSAD A4
o W2 AYAre Aee Ahalnh AP A
o] RIZE, Solk, FAdFEe} At Agkslev

] gii

7P =S T84 RIFExS0|5/100)s YERHE PSAD

e ot

AA 7057 F 1199 (16.9%)0] Ao 2 Aty g},
BT AP AL 67.14 (50-89), BIAHALT 69.0

AT
Al 50-9nsieh. A AT} vl A - ST H T PSAT
Z+7r 69, 7.0ng/ml, A4 84> 77} 383, 46.2ccZ %k 7
ol BARSZ o3t o]zt gl ot (p>0.05), B
PSADE 7+ 0.213ng/ml/cc, 0.168ng/ml/ccZ A 3 A1 toll
A FARCE FoBAl E=9keh (p<0.05) (Table 1).

Aol whE AYAY ke 50t 16.2% (18/111%]),
60Tl 14.7% (46/266%), 70t 16.7% (38/227%), 80TH 30.9%
(19/552) A} (p<0.05) (Table 2). A LAl u}E A
Aok Aekg-2 Al g8 o] 30cc v|ukel 79 28.9% (39/
1352)), 30cc ©]AF 50cc w|Rkl 73-¢- 17.7% (61/3452)]), 50cc
ol Aol 7 8.4% (19122582 APAEH o] FF= A
A9 Rckgo] A3 FrAsld ) (p<0.05) (Table 3).

PSAS} PSADS] ROC curve®] 41} w42 PSA 0.529,
PSAD 0.651°] %1t} (Fig. 1).

Table 1. Patient characteristics

Cancer Non-cancer p-values
No. of patients 119 586
Mean age (year) 67.1 (50-89) 69.0 (50-92) 0.143
Mean PSA (ng/ml) 6.9 (0.4-33) 7.0 (0.1-32) 0.320

M tat
can prostate 383(12-110) 462 (15-166)  0.133

volume (cc)

Mean PSAD* 0.213 0.168 <0.001
(ng/ml/cc) (0.019-1.500)  (0.004-1.124)
PSA: prostate-specific antigen, PSAD: PSA density, *: p<0.05

Table 2. The detection rates of prostate cancer according to age

Age No. of No. of non- Detection
cancer prostate cancer rates (%)*
50-59 18 93 111 16.2
60-69 46 266 312 14.7
70-79 38 189 227 16.7
80< 17 38 55 30.9
p-values <0.001

*statistical analysis by ANOVA, *: p<0.05



Table 3. The detection rates of prostate cancer according to the
prostate volume
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Table 4. The detection rates of prostate cancer and the percentage
of avoided biopsy using the various PSAD parameters

Prostate No. of No. of non- ofal Detection
volume (cc) cancer  prostate cancer rates (%)*
<30 39 96 135 28.9
30-50 61 284 345 17.7
50< 19 206 225 8.4
p-values <0.001

*statistical analysis by ANOVA, *: p<0.05
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Fig. 1. Receiver operating characteristic curves of the prostate-
specific antigen density (PSAD) and level of prostate-specific
antigen (PSA).
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S £9 5 9lrh 0.15ngmljccE 302 W FAAZEE
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No. of No. of non-

Cl(lt off level cancer (%) prostate cancer (%) Biopsies
ng/ml/cc) (n=119) (n=586) spared (%)
>0.10 111 (17.9) 511 (82.1) s

<0.10 8 (9.6) 75 (90.4)
>0.12 103 (19.3) 432 (80.7) a1
<0.12 16 9.4) 154 (90.6)
>0.15 87 (21.5) 317 (78.5) 07
<0.15 32 (10.6) 269 (89.4)
>0.17 76 (24.1) 239 (75.9) 553
<0.17 43 (11.0) 347 (89.0)
>0.20 59 (27.7) 154 (72.3) 9.8
<0.20 60 (12.2) 432 (87.8)

PSAD: prostate-specific antigen density

Table 5. Sensitivity, specificity and positive predictive values of
the various PSAD cut off values

o Positive

Cl(lrtl 7rfrf1 /lci\;el Sensitivity (%) Spez:;f ;cuy predictive

& ? value (%)
0.10 93.3 12.8 17.9
0.12 86.6 26.3 19.3
0.15 73.1 45.9 21.5
0.17 63.9 59.2 24.1
0.20 49.6 73.7 27.7

PSAD: prostate-specific antigen density

< FH o 69.8%014 BAS Y T U3t (Table 4, 5).
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