disease was observed between patients with serum PSA
2 10ng/mL and < 10ng/mL (P=0.10).

We then examined whether the predictive value for
the extent of prostate cancer is enhanced using the com-
bined findings of the variables evaluated above. As
shown in Table 3, the incidence of extraprostatic disease
was also significantly greater in patients with PPBC
2 50% and 2 PSA level of 2 10 ng/mL than in those with
PPBC <50% and PSA < !0ng/mL (P=0.010). The
incidence of extraprostatic disease in patients with a
PPBC = 50% and a cathepsin D level of 2 15 ng/mL was
significantly greater than in those with PPBC < 50% and
a cathepsin D of < 15 ng/mL (P=0.002). Furthermore,
extraprostatic disease was more common in patients
with PPBC 2 50%, cathepsin D = 15ng/mL, and PSA
= 10ng/mL than in those with PPBC < 50%, PSA
< 10ng/mL, and cathepsin D < 15ng/mL (P<0.001)},
showing that the combination of these three factors gave
significant improvement over the prediction of using
two variables (i.e. PPBC 2 50% plus cathepsin D
2 15ng/mL or PPBC = 50% plus PSA = 10ng/mL).

Discussion

Preoperative staging prior to radical prostatectomy
using currently available modalities fails to detect 20—
50% of patients with prostate cancer showing extra-
capsular extension.* In particular, despite remarkable
advances in the field of imaging, no imaging method has
been shown to contribute to enhancing the accuracy of
the diagnosis of organ-confined disease.® To date, sys-
tematic biopsy features, serum PSA and its associated
variables have been extensively investigated;*>"-'% how-
ever, none of these has been introduced into clinical
practice to help differentiate extraprostatic disease from
organ-confined disease in individual cases. Considering
these findings, there is a pressing need for the develop-
ment of indirect means to predict the pathological stage
and margin status of prostate cancer.

Cathepsin D has been shown to be involved in not
only tumor invasion and metastasis, but also tumor
growth and angiogenesis in a2 number of experimental
tumor models, and the expression level of cathepsin D is
closely associated with disease progression in various
kinds of human malignancy.'>"'* Recently, several stud-
ies using immunohistochemical methods have demon-
strated that overexpression of cathepsin D in prostate
cancer is a useful prognostic predictor.'*!> Moreover, we
also reported that measurement of serum cathepsin D
could serve as a useful diagnostic marker for the pre-
diction of prostate cancer progression; that is, serum
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- level of cathepsin D was well associated with the clini-

ca) stage and the incidence of metastasis. 'S

Although it is well accepted that serum PSA is a use-
ful marker for the diagnosis and management of prostate
cancer, serum PSA levels in individual patients are not
always reliable for prediction of the final pathological
stage preoperatively, because benign prostatic hypertro-
phy tissue contributes to elevating serum PSA to some
degree and higher grade malignant lesions tend to pro-
duce less PSA,'® suggesting the need to develop a serum
marker with different biological activity from PSA. Qur
previous study reported that no significant correlation
was observed between the serum Cathepsin D and PSA
levels, or between the serum Cathepsin D and prostate
volume; therefore, serum Cathepsin D level can be
regarded as clinical factors independent of serum
PSA.'¢ However, several studies have shown the useful-
ness of the combined use of multiple variables to predict
the extent of prostate cancer.®!%!® For example, Partin
et al. reported that the combined use of serum PSA, the
biopsy Gleason score, and the clinical stage improved
the diagnostic accuracy of the final pathological stage
better than did the use of any single variable.!® There-
fore, in the present study, we evaluated the usefulness of
biopsy features, serum cathepsin D, PSA, and their com-
bination in 72 patients with clinically localized prostate
cancer for the prediction of extraprostatic disease.

In this series, PPBC and serum cathepsin D were
shown to be powerful single predictors of extraprostatic
disease; that is, more than 70% of patients with PPBC
2 50% and more than 65% of patients with cathepsin D
2 15 ng/mL had extraprostatic disease, whereas cancer
location determined by systematic biopsy and serum
PSA were not significant factors for predicting extrapro-
static disease. The combination of PPBC with either
serum cathepsin D or PSA was a significantly accurate
predictor of extraprostatic disease. Furthermore, the
combination of all three variables resulted in greater
diagnostic accuracy than that achieved by any two vari-
ables. These findings suggest that measurement of
serum cathepsin D could serve as a useful practical
adjunct to conventional diagnostic tools to allow for
better discrimination between organ-confined and
extraprostatic disease.

In conclusion, these results indicate that the combi-
nation of PPBC plus serum cathepsin D and/or PSA
gives significant improvement over the use of any single
variable for the prediction of extraprostatic disease.
Therefore, patients with PPBC = 50% plus 2 15 ng/mL
serum cathepsin D and/or = 10 ng/mL serum PSA could
avoid undergoing radical prostatectomy, because they
have an extremely high probability of having extrapro-
static disease.
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