
Measurement of Prostate-
Specific Antigen:
No Advantage to
Ultrasensitive Assays?

Desiring to improve the clinical mon-
itoring of patients with prostate cancer
(PCA) after radical prostatectomy, we
discuss the requirements for ultrasensi-
tive assays for the measurement of pros-
tate-specific antigen (PSA). The main
advantages provided by ultrasensitivity
are the early detection of residual dis-
ease after radical prostatectomy and an
enhanced warning of progressive residu-
al disease. Ultrasensitivity is not clearly
defined, but most authors have focused
on assays with an analytic lower detec-
tion limit for PSA of less than 0.1
ng/mL (1).

The analytic lower detection limit is
usually given by the assay manufacturer
and is defined as the lowest detectable
PSA concentration in a specimen, e.g.,
PSA-spiked buffer. Since the analytic
lower detection limit does not take into
account interfering factors of human

serum, the biologic lower detection limit
of an assay is of much greater interest
for the clinician. The biologic, lower
detection limit is defined as PSA con-
centration detected in PSA-free human
serum plus three standard deviations.

We investigated the biologic lower
detection limit of six commercially
available ultrasensitive PSA assays.
Sera from 15 men with bladder cancer
after radical cystoprostatectomy were
analyzed. Thus, residual disease or
micrometastases of PCA were excluded
and therefore no PSA of prostatic origin
was expected. Blood was drawn to
determine the serum half-life of PSA at
least 2 months after surgery (2).

As shown in Fig. 1, we found the
biologic lower detection limit to be
much higher than the analytic lower
detection limit in all ultrasensitive as-
says. When the Hybritech assay for
standard PSA measurement was per-
formed, all sera had PSA concentrations
below the analytic lower detection limit.

The results clearly demonstrate a
biologic limitation of ultrasensitive PSA
measurement. There is evidence from
the literature that explains our results.

At a low level, PSA is expressed in the
periurethral and perirectal glands, per-
ipheral blood cells, and other tissues
(3,4). Furthermore, the structural homol-
ogy of PSA with other kallikreins can
lead to immunologic cross-reactions in
the analytic system. Moreover, residual
prostatic tissue cannot be completely
excluded, even after radical cystopros-
tatectomy.

As found by Prestigiacomo and
Stamey (5) in a long-term follow-up of
apparently cured patients with PCA, the
serial measurement of PSA in the ultra-
sensitive range could improve the early
detection of residual disease after radi-
cal prostatectomy. However, in this
study, only patients with postsurgical
PSA values of less than 0.3 ng/mL were
included (5).

Consequently, we were able to show
that the use of ultrasensitive PSA assays
has negligible advantages in monitoring
patients with PCA.
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Fig. 1. Lower detection limits of ultrasensitive prostate-specific antigen (PSA) assays.
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