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COMBINED USE OF PSA DENSITY AND FREE TO TOTAL PSA RATIO
FOR CANCER DETECTION FROM PATIENTS WITH PSA ELEVATIONS

Masaki Kawar, Kazuto Okajmva, Kazuki Kosavashir and Masatoshi Morivama

The Department of urology, Yokohama Municipal Citizen’s Hospital

Prostate specific antigen (PSA) has been used an excellent diagnostic indicator, but its low cancer
specificity has been pointed out. In this study, we investigated whether or not the use of Prostate
specific antigen density (PSAD) in combination with free/total (F/T) ratio could improve biopsy
indication in patients with abnormal PSA levels. Investigated were 428 patients undergoing prostate
biopsy in our institution between January 2001 and September 2004, in which PSA levels were 4-20
ng/ml, and F/T ratio and prostate volume (hereinafter ‘PV’) could also be measured. At the cut-off
values of 0.15 for PSAD and 0.25 for F/T ratio, the specificity and sensitivity were 37.7% and 85.5%,
respectively, with PSAD alone ; 20.1% and 91.8%, respectively, with F/T ratio alone ; and 46.5% and

100%, respectively, with PSAD and F/T ratio. These results indicated that PSAD in combination

with F/T ratio could also be an excellent biopsy indicator.

(Hinyokika Kiyo 52: 113-117, 2006)
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Table 1. Characteristics of 428 patients

4.0-6.0 (n=154) 6.1-10.0 (n=179) 10.1-20.0 (n=95)
F/T ratio (%) 0.05-0.50 (mean 0.18) 0.05-0.37 (mean 0.17) 0.04-0.46 (mean 0.17)
PSAD (ng/ml/cm®) 0.06-0.42 (mean 0.16) 0.05-1.23 (mean 0.23) 0.07-0.94 (mean 0.35)
PV (cm®) 14.0-93.0 (mean 36.3) 8.1-131.4 (mean 41.0) 14.9-164.0 (mean 45.0)
BEHEE (%) 35.1 34.1 46.3
PSA (ng/ml)
Table 2. Differences of PSAD and F/T ratio
between prostate cancer and non-
prostate cancer RocC i &

Prostate
Non-cancer
( l;;glfgg ) (n=269) p-value
PSAD (ng/ml/cm®) 0.29£0.17 0.19£0.10 <0.0001
Mean 0.25 0.17
F/T ratio(%) 0.14£0.07 0.18+0.08 <0.0001!
Mean 0.14 0.18

0.0001), F/T ratio iZ{&\v: (p<0.0001) EEIZH o
7z. tPSA, PSAD, F/T ratio 3 & ¥ PSAD & F/T
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Fig. 1. ROC curves of total PSA (tPSA), PSAD,
F/T ratio and combined use of PSAD and
F/T ratio obtained from all 428 patients.
AUC was 0.544, 0.709, 0.684 and 0.717,
respectively.

PSAD == PSAD+F/Tratio ™

F/T ratio == = tPSA = *

Fig. 2. ROC curves of tPSA, PSAD, F/T ratio
and combined use of PSAD and F/T ratio
obtained from 327 patients with PSA
value of 4-10. AUC was 0.476, 0.685,
0.677 and 0.709, respectively.
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Table 3. Performance of PSAD, F/T ratio and
combined use of both assays at cutoff
value of 0. 15 for PSAD and 0. 25 for

F/T ratio
False False
Sensitivity ~Specificity positive negative
rate rate
PSAD 85.5 38.0 62.0 14.5
F/T ratio 91.8 20.1 79.9 18.2
PSAD+F/T 1000 45.6 444 0

ratio

B (%)

Table 4. Performance of PSAD, F/T ratio and
combined use of both assays in patients
with PSA gray zone

False False
Sensitivity ~Specificity positive negative
rate rate
PSAD 80.2 44.2 55.8 19.8
F/T ratio 93.7 19.0 81.0 16.3

PSAD + F/T 100.0

ratio 49.8 40.2 0

B4 (%)

Table 5. Nomogram for prostate biopsy by
combined using of PSAD and F/T ratio

. F/T ratio .
F/T ratio F/T ratio
. 0.15<,  "p.95<

= g5
PSAD <0.15 92.2 23.0 0.0
PSAD >0.15, <0.22  39.3 95.0 17.6
PSAD >0.22 64.0 38.3 40.0

Detection rate (%)
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