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Clinical Significance of Measuring Free form of Prostate-Specific Antigen
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Woe Sik Chung”, Bong Suk Shim™, Hak Ryong Choi™ and Sung Won Kwon™

From the Departments of Urology, Yonsei University College of Medicine, Wonju College of
Medicine’, Ewha Womans University”, Wonju and Seoul Korea

Prostate-specific antigen(PSA) in serum exists in several molecular forms that can be measured
by immunodelectable assays; free PSA, PSA complexed to a;-antichymotripsin and total PSA,
which represents the sum of the free and complexed forms. We have determined the amount and
ratio of these forms may be useful for increasing the ability of PSA to be used in distinguishing
prostate cancer(PCa) from benign prostatic hypesplasia(BPH),

We evaluated 117 asymptomatic healthy male controls(mean age 55.8, range 50-71) with no clinical
evidence of PCa, 125 men with symptomatic BPH(mean age 67.6, range 52-89) who underwent
prostatic surgery{open prostatectomy or TURP) and 14 men with biopsy-proven, untreated PCa(mean
age 71.3 range 54-86). Using ACS-PSA2 assay(Ciba-Coming), we measured the free PSA(F), total
PSA(T) and free/total(F/T) ratio. The method utilized was monoclonal-polyclonal immunometric,
chemiluminescent assay, using a standardized calibrator 90:10. We also performed total PSA
measurement with Tandem-R PSA assay(Hybritech),

Correlation between ACS-PSA2 assay and Tandem-R PSA assay was excellent (1*=0.93).
Receiver operating characteristics(ROC) analyses between them showed very similar performances.
ROC analysis of free to total PSA ratic was more superior than that of free form PSA only.
When all subjects were included, the ratio of free to total PSA in controls, BPH and PCa were (.27,
(.24 and 0.7, respectively, which significantly diffcrentiated between PCa and benign
conditions(p<0.01). When the cut-off value (F/T) was set into 0.12, its diagnostic sensitivity and
specificity were 86% and 84%, respectively.

These findings suggest that free to total PSA ratio may cnhance the ability to distinguish
benign histologic conditions from cancer.
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Table 1. Frequency distributions of patient agé at discase diagnosis, total PSA and proportion of free 1o
lotal PSA by patient group

Nomal Control No{%)

BPH No.(%) Cancer NoJ{%)

Total samples 117 125 14
Age(yn)

50-54 58(50) 5( 4) 107
55-59 38(32) 12(1) (D
60-64 13(11) 27(21) o( 0)
65-69 7 6) 37(30) 3(21)
70-75 1 1) 44(35) 9(65)
Total PSA(ng/ml)

<4 116{99) 64(51) 0( 0)
4-10 1{ 1) 38(30) 214)
>10 o{ ® 23019 12(86)
Free/Total PSA(%)

<10 I{ 11( 9) 11(79)
10.1-15 8( 7) 20(16) 17
15.1-20 30(26) 23(18) 1 7
20.1-25 24(20) 27(20) 0( 0)
25.1-30 15(13) 34(27) 1( 7)
>30 39(33) 3427 o 0
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Table 2. Descriptive statistics for total PSA and proportion of free to total PSA for alt subjects by patient group

Patient Group

Normal Control (n=117)  BPH (n=125) Cancer (n=14) P value’
Total PSA (ng/ml)
Mean 0.7 6.1 177.5 _
Median 0.5 37 708 <0.01
Standatd deviation 0.8 7.3 2389 )
95% CI for mean 0.6-0.9 4.8-7.4 39.5-315.4
Free/Tolal PSA ratio
Mean 0.27 0.24 0.07
Median 0.24 022 0.06 <0.01
Standard deviation 0.13 0.13 0.07 ’
95% CI for mean 0.25-0.29 0.21-0.26 0.632-0.011

95% Cl= 95 percent confidence interval of the mean.

¥ ANOVA test comparing mean values among three groups.
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Flg. 3. Receiver-operating characteristic (ROC)
curve analysis comparing total PSA of ACS-PSA2
assay and that of Tandem-R PSA. assay based on 14
patients with prostate cancer and 117 patients with
BFH. All PSA values are included.
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Fig. 4, Receiver-operating characteristic (ROC)
curve analysis comparing free PSA and free to total
PSA ratic based on 14 patients with prostate cancer
and 117 patients with BPH. All PSA values are in-
cluded.
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