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Purpose: The level of serum prostate-specific antigen (PSA) varies accord-
ing to both age and race. It is known that the level of PSA increases with
age, and that Asians have a lower incidence of prostate cancer and levels
of PSA than Caucasians. In this study, the variation in the serum PSA
level in samples collected from general populations were used to find an
actual standard age-specific PSA reference range for Koreans.
Materials and Methods: Patients who received serum PSA level check-
ups, between November 1998 and July 2005, at 8 domestic hospitals, were
selected for the investigation. The PSA levels of 120,439 adult males, aged
between 30 and 80 years, were measured, and those lower than 10ng/ml
were analyzed. To estimate the increase in the level of serum PSA accord-
ing to age, a simple linear regression analysis was carried out.
Results: The mean PSA level reference ranges according to age were 1.88,
1.92, 2.37, 3.56 and 5.19ng/ml for those in their thirties, forties, fifties,
sixties and seventies, respectively. The rates of PSA change were 0.0023,
0.0175 and 0.0499 for those in their forties, fifties and sixties, respectively,
indicating the rates of PSA level change increase steady with age, but these
increases are greater for those in their fifties and most severe after their
sixties. The level of age-specific PSA reference in Korean men was lower
than that of men from Western countries.

Conclusions: The age-specific PSA reference levels, as found in pre-exist-
ing literature, showed differences between races, with the overall reference
levels being low for domestic data. The standard reference level of age-
specific PSA for the screening of prostate cancer may be lower in Korean
men than those from Western countries. (Korean J Urol 2006;47:586-590)

Key Words: Prostate-specific antigen, Age groups, Screening, Reference
range
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el AgEZE 307t 27,5539 (22.9%), 40th7}
49,7383 (41.3%), 50tH 7} 28,349 (23.5%), 60T 7} 12,8594
(10.7%), 70t 7} 1,9407 (1.6%)°l Att. AA tlde] dF
PSA 43| (BT+EFHAPH)E 097208001, ZF AHET
B ¥3F PSA 3= 30t)7} 0.87+0.63ng/ml, 40th 7} 0.89+
0.66ng/ml, 50th7} 1.00£0.81ng/ml, 60th7} 1.28+1.20ng/ml,
70th7} 1.73£1.60ng/mlZ AHZ7}o] WE EF PSA FX
o] F7te BAHLE FYiH TFEY FHBAE BA

Table 1. Serum PSA (ng/ml) according to age

Age No. of 50%

4

(years) patients (%) MeantSD 5% 25% Median 75% 95%
27,553

30-39 0.87+0.63 032 055 0.68 1.02 1.88
(22.9)
49,738

40-49 0.89+0.66 0.30 056 0.72 1.06 1.92
41.3)
28,349

50-59 i 1.00£0.81 0.30 0.57 0.78 1.18 2.37
(23.5)
12,859

60-69 1.28£1.20 0.31 061 0.92 1.51 3.56
(10.7)
1,940

70-79 (16) 1.73£1.60 0.30 0.68 1.16 2.18 5.19
120,439

Total ’ 0.97+0.80
(100)

PSA: prostate-specific antigen
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Table 2. Comparison of age-specific PSA (ng/ml) reference ranges

Reference range*

Age (years)
Caucasian”  Taiwan® Japan13 Korean
30-39 - - - 1.88
40-49 2.5 1.88 2.0 1.92
50-59 35 2.37 3.0 2.37
60-69 4.5 4.82 4.0 3.56
70-79 6.5 5.86 5.0 5.19
PSA: prostate-specific antigen, *: 95 percentile
Table 3. PSA regression formula for each age group
Age (years) Regression formula
30-39 0.6680+0.0056* Agepx
40-49 0.9910-0.0023* Agepx
50-59 0.0607+0.0175* Agepx
60-69 -1.8857+0.0499* Agep
70-79 -1.1684+0.0398* Agep

Agepy: age at diagnosis

o} (r=0.18, p<0.0001) (Table 1).

Aol wWE HF PSA 2] LA (reference range)=
30t 7} 1.88ng/ml, 40th 7} 1.92ng/ml, S0tH 7} 2.37ng/ml, 60TH
7} 3.56ng/ml, 70t 7} 5.19ng/mlS3 Tt} o|¥ A+ A} 37}
AlQbel Hla) W AR oA WA FA AL, Efo] el o
F dTtel BlsiA = 60t o] $-o] AEZFolA A FB =
RoH, & o Aol Bl = 40-60tH A H 5ol A
wA F4 qu—(Table 2)

7]
ol w}% @? PSAS tﬁf& T% ﬂ%%‘oﬂ e 1z e
golatd 504 o] HMellE PSA 4|9 Wslr}t githt 504

Folle F4% F29 Ao Yehlle 2& & 4 Atk
£3], 14 S7tel w2 PSARS} &= 50t oA = 0.0175,
60th ol A= 0.0499, 12] 3L 70t ol A= 0.0398 2 60t ©] %
°] PSA W& E7} oS F7Fst AT (Fig. 1).
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Fig. 1. Regression curve between age and serum prostate-specific
antigen (PSA).
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1989\ 3 5 ¢ 317 PSA 4] 9
oot Ho 32%<] PSA 718 Kl

H PSA F A9 MdS AAEIGAT ZE AE S sl
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