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Purpose: We investigated whether a short-term follow-up prostate-specific Sigi~ . & - 2IMQ!
antigen (PSA) measurement before prostate biopsy is useful in predicting
the presence of prostate cancer.
Materials and Methods: From January 2004 to May 2008, 670 patients
underwent transrectal ultrasound-guided prostate biopsy. The initial PSA
(PSA1) was measured at the first outpatient visit. The second PSA (PSA2)
was measured the evening before prostate biopsy. Only the patients with
a PSA1 between 2.5 and 20 ng/ml and an interval between PSA1 and
PSA2 of between 7 and 90 days were included in this study. The short-term
PSA velocity (PSAVm) was defined as {(PSA2—PSA1/interval (days)}x30.
Prostate volume (PV), PSA1, PSA2, and PSAVm were compared between
the patients with prostate cancer and those with benign histology.
Results: Of the 362 patients who fulfilled the entry criteria, 365 prostate
biopsies were performed. The PSAVm differed significantly between
patients with prostate cancer and those with benign histology (p=0.021).
In patients with a PSA1 of 10-20 ng/ml, age, PV, PSA1, PSA2, and PSAVm
were significantly different between patients with prostate cancer and
those with benign histology, whereas in patients with a PSA1 of 2.5-10 .
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A Z+ZF —0.20 ng/ml/month (33 7 0.02+2.98 ng/ml/month),
—0.70 ng/ml/month (3 3: —1.18%4.10 ng/ml/month)Z 3-2]

g Zpel7t QAGATt (Table 1). FAYA| 58 o7, PSA o=
AR Il whek AR AEA, PSAL PSA2, PSAVm, 71
A AkE-S vl BA R PSA 33 #% £F
PSA7} S7hElo] A S Al A-foll A=Y
Al A= A

= Ak 3= 159 (19.5%) & ol 8kA
2 urhskon, PSA, PSAVIE #ol7} §le A
t} (Table 2). thHzF 2R A€ 3| EA o

gu:] PSA13} PSA2:= XJ EI/HOI-:;LO] 71—7L 7.87 ng/ml, = D]—H:]FJ: l;L/}:l'o]]/q ./]1:!] 017.]] ;‘(}0]7], 9‘)\ 1;-_] H‘i—’r—-‘é—%
7.54 ng/mlZ %A T-9] 6.55 ng/mle} 5.85 ng/mlel] H]& 2] A& Hgkt}. o] wl] PSAIL, PSA2YE PSAVmI} d#A] o] o}
a7 Ech PSAVmMS] Bk AHAGTT STl chi kL Aol A A2l = ek £4 A AF, AHAEH,
Table 1. Comparison between patients with prostate cancer and those with benign histology
..o .o b
Variables Total Cancer group Benign group Univariate OR (95% CI) Multivariate
p-value p-value
No. of cases 362 104 (29%) 258 (71%)
Age (years) 65.9 (12) 67.5 (11) 65.4 (13) 0.001 1.07 (1.05-1.10) <0.001
Interval between PSA1
and PSA2 (days) 29 (20) 26.0 (20) 30.0 (19) 0.072
Prostate volume (ml) 43.0 (28.5) 37.9 (18.8) 47.3 (28.4) <0.001 0.97 (0.96-0.98) <0.001
PSA1 (ng/ml) 6.70 (4.02) 7.87 (6.19) 6.55 (3.66) 0.006
PSA2 (ng/ml) 6.07 (3.84) 7.54 (5.96) 5.85 (3.23) <0.001
PSAVm (ng/ml/month) —0.58 (2.1) —0.20 (2.2 —0.70 (2.2) 0.002 1.10 (1.01-1.89) 0.021

Values are expressed as median (interquartile range). PSA1 and PSA2 were excluded from the multivariate analysis. OR: odds ratio, CI:
confidential interval, PSA1: initial prostate-specific antigen (PSA), PSA2: PSA measured the evening before prostate biopsy, PSAVm:

short-term PSA velocity. *: analyzed by Mann-Whitney U test,

Table 2. Comparison of variables according to subgroup

b analyzed by multivariate logistic regression model

Antibiotics intake

Detection during

Detection from

Variables p-value PSA follow-up p-value health promotion center p-value

Yes No Yes No Yes No

No. of cases 49 313 77 285 41 321
Age (years) ‘(128; 5163 <0.001* ?150? f163()) 0.679" f159§ ?1613 <0.001*
Prostate volume (ml) (;;2) (ggg) <0.001° é?;) (33?) 0.182" éi% (;zz) 0.002"
PSAL (ng/ml) (gﬁéi-)) (461:3421) 0032 (3:;3) (461:?3) 0675 5133) (2:;;) 0.268"
PSA2 (ng/ml) é;é (461:?)2) 0538 (giig) (g;g) 0.858 (iiﬁ) (gég) 0.121
Cgmimonty a5 oy % ay oy % gy on O
N;-n;); P (201.2 %) (309.3 %) 0.179° (191.2 %) 3 fg%) 0.047° (261.; %) (299.3 %) 0.856"

Values are expressed as median (interquartile range). PSA1: initial prostate-specific antigen (PSA), PSA2: PSA measured the evening before

prostate biopsy, PSAVm: short-term PSA velocity.

*: analyzed by Mann-Whitney U test,

b. analyzed by chi-square test
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PSAVmo] AgAgs dFE + v AARE YErykth
(PSA 3% I p=0.056) (Table 1).

PSA1, PSA2, PSAVmO 2 ZHA 8 A7 shek EAZA
ol| A I418l A (area under the ROC curve; AUC)< PSAI,
PSA2, PSAVmeo| 77} 0.593 (95% A2 F7F: 0.524-0.662),
0.651 (95% A1ZF7F: 0.586-0.716), 0.604 (95% A= F7k:
0.540-0.667) % B 0.5Ht} =gkown 7h7ke] ol B
Ao FostA| ekskel. AglAQre] Fchel] 2ol A
= skl PSAVIME RIZEET7L 90% 7hFOlA s
AR AAse o], AHX| &= —2.41 ng/ml/montho| 3L o]
) AAEE 91.3%, EolEE 225%ch (Fig. 1).
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Fig. 1. Receiver operating characteristics (ROC) curves of PSA1,
PSA2, and PSAVm. PSALI: initial prostate-specific antigen (PSA),
PSA2: PSA measured the evening before prostate biopsy, PSAVm:
short-term PSA velocity.

Table 3. Comparison between patients with prostate cancer and

gt 2ol & Wl thH kAol 4] PSAL, PSA2E A9 %)
o], PSAVmate] AgAE odlF5S 4 A= AAE L
it} (Table 3). PSA10] 2.5-10 ng/miQl 73-$-oll&= A4 &7
nro] APAdT T FAAT Aololl fg XolE HP o
™, PSAVme L Xpol7h FAITA o 2§08k g9kt (p
<0.001, p=0.053). PSAVmMS 1 %}o|7} EAEH o2 89|
iR = kAR A A &4 vl Eo] AT A
T Apololl Zo|7} Q= Aoz delks|ge). whebA] vk
Aol A PSAVIS 3ol om, A5 d-g2nke] Agl4
ds A& F T AAE YELYT) (Table 4).

PSA1°] 2.5-10 ng/ml, 10-20 ng/m1¢] 73-$-ol a4 zZ+2+
AYABZ Azfol| whz} PSALT PSA27} o] = A% Xpo]7}
9)+=A] Wilcoxon signed rank test2 B] &} o 73} ok
ATo 2 s 7ol PSALT PSA2E BT EAITHA
o7 §oJ o]z} gledr} (Table 5).

PSAl°e] 2.5-10 ng/mlQl 7355 WS Z PSAL, PSA2,
PSAVmell tizl] 2HAdst A1z stek A4 FA oA S48
142 PSAl, PSA2, PSAVme] Z}7} 0.498 (95% 4127k
0.419-0.578), 0.557 (95% A&7} 0.479-0.634), 0.576 (95%
A2 F7F 0.504-0.649)0. 2 PSAVmTro] 055t} =gko
PSA29} PSAVMO] FAlslH %2 FASH o2 {3t 2
o|7} gidrk. AgAQre] Ao zol& Ze e sle
PSAVmM?| WIZHE7} 90%ollA FHshe A& ZkE o,
Aekx] = -1.68 ng/ml/monthe]™ == 91.7%, 5ol %2+
25.3% S} (Fig. 2).

PSAlI°] 1020 ng/ml¢]l 73$E ul4oZ PSAlL, PSA2,
PSAVmel| il 243t =412 ek SA T4 llA S48t
22 PSAL, PSA2, PSAVmo] Z+7} 0.645 (95% A2 7-7F:
0.515-0.774), 0.756 (95% A1Z]G-7}: 0.643-0.868), 0.742 (95%
A2 F7F 0.626-0.858) 2 Vel ow, 7t EAstH o 2
gt Aol gt

those with benign histology when the PSA1 was 10-20 ng/ml

. . a . . b

Variables Total Cancer group Benign group Ur;l_\‘/;fge OR (95% CI) Mlgi\:iz:te
No. of cases 70 33 (47.1%) 37 (52.9%)
Age (years) 69.3 (14) 712 (11) 66.7 (13) 0.014 1.06 (0.99-1.13) 0.088
Prostate volume (ml) 47.1 (40.3) 429 (26.1) 60.9 (44.8) 0.009 0.99 (0.98-1.00) 0.352
PSAL (ng/ml) 12.23 (4.58) 12.97 (5.66) 11.70 (4.42) 0.038
PSA2 (ng/ml) 11.14 (5.66) 13.70 (6.76) 9.64 (6.20) <0.001
PSAVm (ng/ml/month) —1.49 (4.6) 0.00 (3.6) —2.10 (3.9) 0.001 1.19 (1.03-1.37) 0.016

Values are expressed as median (interquartile range). PSA1 and PSA2 were excluded from the multivariate analysis. OR: odds ratio, CI:
confidential interval, PSA1: initial prostate-specific antigen (PSA), PSA2: PSA measured the evening before prostate biopsy, PSAVm:
short-term PSA velocity. *: analyzed by Mann-Whitney U test, > analyzed by multivariate logistic regression model
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Table 4. Comparison between patients with prostate cancer and those with benign histology when the PSA1 was 2.5-10 ng/ml

, , Univariate Multivariate”

Variables Total Cancer group Benign group p-value OR (95% CI) p-value
No. of cases 292 71 (24.3%) 221 (75.7%)
Age (years) 65.7 (12) 65.9 (10) 65.3 (13) 0.087
Prostate volume (ml) 42.5 (26.0) 36.8 (17.6) 46.1 (26.6) <0.001 0.96 (0.95-0.98) <0.001
PSA1 (ng/ml) 6.09 (2.70) 5.90 (3.42) 6.20 (2.46) 0.968
PSA2 (ng/ml) 5.53 (2.86) 5.84 (3.45) 5.50 (2.46) 0.152
PSAVm (ng/ml/month) —047 (1.8) —025 (1.4) —0.52 (1.9) 0.053 1.07 (0.98-1.17) 0.149

Values are expressed as median (interquartile range). PSA1 and PSA2 were excluded from the multivariate analysis. OR: odds ratio, CI:
confidential interval, PSA1: initial prostate-specific antigen (PSA), PSA2: PSA measured the evening before prostate biopsy, PSAVm:

short-term PSA velocity. *: analyzed by Mann-Whitney U test,

Table 5. Comparison of PSA1 and PSA2 in each subgroup

Subgroup  Pathology PSA1 PSA2 p-value
PSA1 Cancer 590 (3.42) 5.84 (345 0.051
2.5-10 ng/ml  Benign  6.20 (2.46) 5.50 (2.46) <0.001
PSA1 Cancer 1297 (5.66) 13.70 (6.76)  0.940
10-20 ng/ml Benign 1170 (4.42) 9.64 (6.20) <0.001

Values are expressed as median (interquartile range). PSA1: initial
prostate-specific antigen (PSA), PSA2: PSA measured the evening
before prostate biopsy
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Fig. 2. Receiver operating characteristics (ROC) curves of PSAI,
PSA2, and PSAVm when PSA1 was 2.5-10 ng/ml. PSAL: initial
prostate-specific antigen (PSA), PSA2: PSA measured the evening
before prostate biopsy, PSAVm: short-term PSA velocity.
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