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Letter to the Editor

POINT: EPCA-2: A promising new serum biomarker for
prostatic carcinoma?

In a recent paper [1], Leman et al. claim that they identified a
new and highly promising prostate cancer biomarker, early
prostate cancer antigen (EPCA)-2. They postulate that this
biomarker performs with better sensitivity and specificity than
the traditional prostate cancer biomarker, prostate-specific
antigen (PSA). They have further shown that this marker can
differentiate between localized and extracapsular disease and
that it may be suitable for patient monitoring post-prostatecto-
my. Clearly, if this new biomarker is found to perform with
similar efficiency in independent validation studies, it may have
a major impact in reducing prostate cancer biopsies and in
selecting patients who are suitable for individualized treatments.

Soon after its publication, the paper was picked-up by nu-
merous national and international newspapers (e.g. see Balti-
more Sun: http://www.baltimoresun.com/news/health/bal-te.
prostate26apr26,0,7620752 story?coll=bal-home-headlines),
as well as television stations (e.g. see CBS News: http:/www.
cbsnews.com/stories/2007/04/26/health/webmd/printable2731577.
shtml) and sparked comments by prominent urologists and
agencies, such as the National Cancer Institute and the American
Urological Association. While the data have been widely char-
acterized as “striking”, “remarkable”, “important”, etc., others
were somewhat skeptical on its actual clinical value over and
above PSA. However, the scientific validity of the work was not
questioned. The authors, and others, have predicted that the test
will be out in approximately 2 years and that it may replace PSA.
A company is currently working towards commercialization.

This case is reminiscent of another highly publicized method
for cancer detection, based on serum proteomic profiling by
“surfaced-enhanced laser desorption ionization-time-of-flight-
mass spectrometry (SELDI-TOF-MS)” [2], which was subse-
quently found to represent, more or less, science fiction. A
healthy debate on that technology [3—8] facilitated the under-
standing of its shortcomings. It also stimulated more research,
which has conclusively shown that the original data were flawed
by bioinformatic artifacts [6,9], biases in sample collection and
processing [10,11], and other design biases [12]. Another related
technology, which also attracted wide media attention [13], has
also been criticized for similar biases and related problems [14].

The paper under discussion [1], upon careful scrutiny,
appears to suffer from a number of shortcomings, as follows:

(1) The target antigen (early prostate cancer antigen —
EPCA?2) is mentioned to be a nuclear protein, identified

previously by proteomic analysis. The acronym EPCA is
not an accepted gene name, as indicated by searches of the
HUGO Gene Nomenclature Committee (www.gene.ucl.
ac.uk/nomenclature) and other databases. To my knowl-
edge, the gene encoding this protein has not been con-
clusively cloned or characterized.

(2) It will be highly surprising to those who work with circu-
lating cancer biomarkers if a nuclear antigen represents a
good serological marker for early cancer diagnosis.
Simply, if the mechanism of release into the circulation
is cell death, the amounts expected in serum, originating
from dying cancer cells, are unlikely to be of sufficient
quantity to be easily and reliably measurable, especially
with small, localized tumors.

(3) Apparently, the primary EPCA antibody was raised
against peptides, representing certain epitopes. The in-
direct ELISA described briefly in the paper is unlikely to
operate consistently, if at all, for the following reasons:

The authors attempt to coat the EPCA-2 epitope by
incubating serum, diluted 2-fold, in polystyrene microtiter
plates. Based on their published procedure [1], the authors
pipette approximately 4 mg of total protein per 50 pL of sample
volume (assuming a total protein concentration in serum of
80 g/L). This is equivalent to approximately 4,000,000 ng of
total protein. It has been previously established that the surface
coated inside a microtiter well, with 100 uL of fluid, can afford a
maximum binding of approximately 40 ng of protein [15]. A
simple calculation, based on the author’s protocol, indicates that
only 1 molecule for every 100,000 added molecules of protein
will immobilize on the microtiter well (0.001% of the input
protein). This is equivalent to practically nothing. Since most of
the total protein added to the wells represents albumin and other
high-abundance proteins, it is highly unlikely, or impossible,
that any low-abundance proteins, present in serum, will
immobilize to the microtiter plate. Consequently, with this
kind of assay, the generated signals will likely be dependent not
so much on a low-abundance protein antigen concentration in
serum, but more on the variability of total protein (i.e. high-
abundance proteins), lipids or salts. It is thus almost certain that
such an assay will not perform well in detecting a low-abun-
dance protein concentration in the circulation. The presented
data may suffer from an unknown bias in sample collection or
processing, as described by Ransohoff [12].

In order to test my concerns, the authors are invited to develop
a PSA assay based on direct antigen coating from serum and
report their results, in comparison to a regular PSA ELISA. My
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prediction is that such a PSA assay design will fail miserably. I
have personal experience in developing and using ELISAs for
over 20 years and I am not aware of any commercial ELISA
working this way. In fact, this assay does not qualify as an
ELISA (enzyme-linked immunosorbent assay) since there is no
immunosorbent used.

(4) The inadequacy of the developed assay can be further
revealed by examining carefully the reported data. For
example, the primary data used for calculating diagnostic
sensitivities, specificities, etc., are presented in Table 1.
EPCA concentration is approximately 20 ng/mL in
serum of healthy men and women, while patients with
prostate cancer exhibit approximately double this amount
(40 ng/mL). However, in Fig. 3 of the manuscript, the
levels in healthy men and women are below 1 ng/mL,
while in patients with prostate cancer, the levels are
increased by approximately 2-fold (~2 ng/mL). The
authors mention that the data of Fig. 3 were derived from
an “optimized” assay, versus the data of Table 1, which
were apparently derived from an “unoptimized” assay.
There is a 15-fold difference between the values derived
from the “optimized” and “unoptimized” assays. The
major discrepancy was attributed to some background
signal. In my opinion, the authors should have derived all
their data with a single assay in its optimized format.

(5) The notion that the new assay performs well in patients
before and after radical prostatectomy (Table 3) is not very
convincing. PSA is reduced dramatically post-radical
prostatectomy (>20-fold change in all patients), while
EPCA-2 is only slightly reduced by 2- to 3-fold. For
patient monitoring, then, PSA should be the marker of
choice.

(6) An assay that can discriminate efficiently between organ-
confined (OC) and non-organ confined (NOC) disease
could be an important tool for making therapeutic
decisions. However, EPCA-2 falls short of this prediction
since the overlap between patients with OC and NOC
disease is tremendous (Fig. 1). The finding shows some
statistical significance but its clinical value should be
trivial or non-existent.

Research aiming towards identifying new and improved
prostate and other cancer biomarkers is very important. The
Early Detection Research Network (EDRN) of the National
Cancer Institute [http://edrn.nci.nih.gov/] is supporting discov-
ery and validation of biomarkers for various types of cancers.
Similar efforts are supported by the Ontario Cancer Biomarker
Network [www.ocbn.ca]. PSA is an excellent prostate cancer
marker whose clinical value for diagnosis and management has
been well-established [16]. The recognized shortcomings of
PSA have prompted some interviewed clinicians to declare that
“PSA has already been beaten” by the new test, EPCA-2 (see
link to CBS News above). These careless statements should be
viewed with caution.

Recent history is telling us that spectacular reports dis-
seminated by the media on new diagnostics, such as the Nuclear

Magnetic Resonance (NMR) fiasco of the 80s [17] and the
more recent revelations of proteomics and peptidomics for early
cancer detection, did not withstand validation. Especially, with
this new test, it should be clear to those who understand the
principles of immunological analysis that the assay used is
incapable of generating the reported data. I hope that EDRN,
and other organizations, will soon blindly validate this tech-
nology and establish its merits and pitfalls. Already, EDRN has
completed a carefully designed validation study on SELDI-TOF
diagnosis of prostate cancer with totally negative results (an-
nounced at the recent EDRN workshop in Pittsburgh, PA, on
September 18—20, 2006).

One major limitation of our current system is that seemingly
spectacular results are highly publicized to the media but their
subsequent failures are not. Nor have the journals that publish
these data shown any willingness to ask the original authors to
retract false information [I have such experience with the journal
Lancet, which originally published the SELDI-TOF technology
@)

Recently, both others and I have published on the quality of
the scientific literature [18—21] and suggested ways to improve
it. One proposal is to re-evaluate, after 2 to 5 years, key papers
that describe promising and high-impact diagnostic and the-
rapeutic modalities. For example, a 5-year outlook of the highly
publicized Lancet paper [2] indicates failure to reach the clinic,
despite promises to the opposite. Since there is no formal re-
traction, the paper continues to be cited.

Authors of high-visibility papers should be aware that, by
publicizing their data to the media, they bear the burden of
defending them in the future. In the field of biomarkers, we now
have organizations such as EDRN and OCBN, which have the
means to validate spectacular reports in a short period of time.
Let us agree on the rules of the game: Once the methods are
blindly validated, the data should be published, so that the
scientific literature keeps a record on what is working and what is
not.

Recently, the same authors have published on two, appa-
rently highly promising colon cancer-specific biomarkers
[22]. Since the methodologies are the same, it can be
concluded that these biomarkers should also be considered
with caution, until an independent evaluation is performed
and published.

References

[1] Leman ES, Cannon GW, Trock BJ, Sokoll LJ, Chan DW, Marigold L, et al.
EPCA-2: a highly specific serum marker for prostate cancer. Urology
2007;69: 714-20.

[2] Petricoin III EF, Ardekani AM, Hitt BA, Levine PJ, Fusaro VA, Steinberg
SM, et al. Use of proteomic patterns in serum to identify ovarian cancer.
Lancet 2002;359:572-7.

[3] Diamandis EP. Proteomic patterns in biological fluids: do they represent
the future of cancer diagnostics? Clin Chem 2003;49:1272-8.

[4] Diamandis EP. Analysis of serum proteomic patterns for early cancer
diagnosis: drawing attention to potential problems. J Natl Cancer Inst
2004;96:353—6.

[5] Diamandis EP, van der Merwe D-E. Plasma protein profiling by mass
spectrometry for cancer diagnosis: opportunities and limitations. Clin
Cancer Res 2005;11:963-5.


http://edrn.nci.nih.gov/
http://www.ocbn.ca

Letter to the Editor 1439

[6] Baggerly KA, Morris JS, Edmonson SR, Coombes KR. Signal in noise:
evaluating reported reproducibility of serum proteomic tests for ovarian
cancer. J Natl Cancer Inst 2005;97:307-9.

Ransohoff DF. Lessons from controversy: ovarian cancer screening and

serum proteomics. J Natl Cancer Inst 2005;97:315-9.

Petricoin III E, Liotta LA. Counterpoint: the vision for a new diagnostic

paradigm. Clin Chem 2003;49:1276-8.

Sorace JM, Zhan M. A data review and re-assessment of ovarian cancer

serum proteomic profiling. BMC Bioinformatics 2003;4:24.

Karsan A, Eigl BJ, Flibotte S, Gelmon K, Switzer P, Hassell P, et al.

Analytical and preanalytical biases in serum proteomic patterns analysis

for breast cancer diagnosis. Clin Chem 2005;51:1525-8.

Banks RE, Stanley AJ, Cairns DA, Barrett JH, Clarke P, Thompson D, et al.

Influences of blood sample processing on low-molecular-weight proteomic

identified by surface-enhanced laser desorption/ionization mass spectrom-

etry. Clin Chem 2005;51:1637-49.

[12] Ransohoff DF. Bias as a threat to the validity of cancer molecular-marker
research. Nat Rev Cancer 2005;5:142-9.

[13] Villanueva J, Shaffer DR, Phillip J, Chaparro CA, Erdjument-Bromage H,
Olshen AB, et al. Differential exoprotease activities confer tumor-specific
serum peptidome patterns. J Clin Invest 2006;116: 271-84.

[14] Diamandis EP, Kulasingam V, Sardana G. Letter to the editor about
differential exoprotease activities confer tumor-specific serum peptidome.
J Clin Invest 2006 [http://www.jci.org/cgi/eletters/116/1/271#464].

[15] Diamandis EP, Christopoulos TK, Khosravi MJ. Development of in-house
immunoassays. In: Diamandis EP, Christopoulos TK, editors. Immuno-
assay. New York: Academic Press; 1996. p. 555-68.

[16] Diamandis EP. Prostate-specific antigen: its usefulness in clinical medicine
[review]. Trends Endocrinol Metab 1998;9:310-6.

[17] Shulman R. NMR—another cancer-test disappointment. N Engl J Med
1990;322(14):1002-3.

[18] Diamandis EP. Quality of the scientific literature: all that glitters is not
gold. Clin Biochem 2006;39:1109—11.

[7

—

8

[t

[9

—

[10

[}

[1

—

[19] Winter JM, Brody JR, Kern SE. Multiple-criterion evaluation of reported
mutations: a proposed scoring system for the intragenic somatic mutation
literature. Cancer Biol Ther 2006;5:360-70.

[20] Kern SE, Winter JM. Elegance, silence and nonsense in the mutations
literature for solid tumors. Cancer Biol Ther 2006;5:349—59.

[21] Brody JR, Kern SE. Stagnation and herd mentality in the biomedical
sciences. Cancer Biol Ther 2004;3:903-10.

[22] Leman ES, Schoen RE, Weissfeld JL, Cannon GW, Sokoll LJ, Chan DW,
et al. Initial analyses of colon cancer-specific antigen (CCSA)-3 and
CCSA-4 as colorectal cancer-associated serum markers. Cancer Res
2007;67:5600-5.

Eleftherios P. Diamandis

Department of Pathology and Laboratory Medicine,
Mount Sinai Hospital, University of Toronto, ON, Canada
University Health Network/Toronto Medical
Laboratories, University of Toronto, ON, Canada
Department of Laboratory Medicine and
Pathobiology, University of Toronto, ON, Canada
E-mail address: ediamandis@mtsinai.on.ca.
Department of Pathology and Laboratory Medicine,
Advanced Center for Detection of Cancer (ACDC)
Laboratory [RM 6-201]; 60 Murray St. [Box 32],
Toronto, ON, Canada M5T 3L9.

Fax: +1 416 619 5521.

13 July 2007


http://www.jci.org/cgi/eletters/116/1/271#464
mailto:ediamandis@mtsinai.on.ca

	POINT: EPCA-2: A promising new serum biomarker for prostatic carcinoma?
	References


