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Controversy Erupts Over Proteomics Studies
B Y  M I C H E L E  G. S U L L I VA N

Mid-Atlantic  Bureau

Systematic bias in the design of several
underlying studies raises doubt over
whether a serum proteomics test

based on those studies can accurately iden-
tify ovarian cancer, two independent bio-
statisticians have argued.

The researchers, both of the University
of Texas M.D. Anderson Cancer Research
Center, Houston, have been unable to re-
produce the high sensitivity and specificity
rates reported in a 2003 study of the tech-
nique ( J. Natl. Cancer Inst. 2005;97:307-9).

The problem, said Keith A. Baggerly,
Ph.D., and Kevin R. Coombes, Ph.D., lies
not in the fundamental concept—that can-

cer-shed proteins in serum may be able to
identify patients who have even very early-
stage cancer—but in the way the data sets
were processed in both the 2003 study and
the original 2002 National Cancer Institute
(NCI) study upon which it was based.

“We’re not saying proteomics doesn’t
work,” Dr. Baggerly said in an interview.
“It may very well work. But these data sets
can’t be used to say this approach works.”

The method involves using mass spec-
troscopy to display proteins in serum as a
series of peaks and valleys of varying
strength. A computer-driven mathematical
algorithm finds unique patterns expressed
in the serum of patients with the disease.
Several researchers are investigating pro-
teomics’ application in ovarian cancer, us-

ing different algorithms and spectrome-
ters. All of the decoding work is being per-
formed on three publicly available sets of
spectral data, which were processed as
part of the original proof-of-concept study
by NCI researchers led by Emmanuel F.
Petricoin III, M.D. (Lancet 2002;359:572-7).

Dr. Baggerly and Dr. Coombes reana-
lyzed the data used in a 2003 paper by Wei
Zhu, Ph.D., and associates, of the State
University of New York at Stony Brook.
By using the same NCI data sets—samples
from women with ovarian cancer, women
with benign ovarian cysts, and healthy
controls—but a new protein-recognition
pattern, Dr. Zhu achieved perfect dis-
crimination (100% sensitivity, 100% speci-
ficity) of patients with ovarian cancer, in-
cluding early-stage disease, from normal
controls (PNAS 2003;100:14666-71). Dr.
Zhu’s results were even better than those
originally reported by Dr. Petricoin and
colleagues in their 2002 study.

When Dr. Baggerly reanalyzed the Zhu
data, he was unable to arrive at the same
results. The Zhu study identified a pattern
involving 18 protein peaks that separated
controls from cancers. For Dr. Baggerly, the
pattern resulted in significant accuracy in
the first data set, which contained serum
from all three groups, but not in the second
data set, which contained only serum from
cancer patients and healthy controls.

In the second data set, 13 of the 18 peak
differences changed signs—that is, peaks
associated with cancer in the first group
were associated with controls in the second
group, and peaks first associated with con-
trols switched to cancers. “This reversal 
isn’t consistent with a persistent difference
between cancer samples and control sam-
ples,” Dr. Baggerly said.

The researchers then chose 18 random
protein peaks from the same regions of
spectral data as Dr. Zhu’s peaks. The ran-
dom peaks separated cancer samples from
controls up to 56% of the time, depend-
ing on the strength of the signals used. Be-
cause the pattern of protein expression
was inconsistent between the data sets,
they concluded, the values did not repre-
sent biologically important changes in the
serum of cancer patients. 

The problem, Dr. Baggerly asserts, is
that Dr. Zhu processed the serum samples
in a nonrandomized way that the spectra
were acquired in the initial study by Dr.
Petricoin and his collegues.

“They ran all the controls on one day and

all the cancers on the next day,” Dr. Bag-
gerly said. “This is the worst kind of design
when you are using a machine that can be
subject to external factors,” such as changes
in calibration or mechanical breakdown.

In fact, he said, a June 2004 study in
which Dr. Petricoin participated also suf-
fered from such a problem (Endoc. Relat.
Cancer 2004;11:163-78). This study used a
different mass spectrometer, which began
to break down on day 3 of running the
samples. 

In a letter to the editor, Dr. Petricoin ad-
mitted the problem, but said, “We cannot
detect whether the cancer data acquired on
the previous day were convincingly nega-
tively affected by the spectrometer failure.”

Dr. Baggerly contends that a better de-
sign involving randomizing sample pro-
cessing would allow separation of differ-
ences due to biology from those due to
external factors.

His failure to find reproducibility does
not surprise Dr. Petricoin and his colleague,
Lance A. Liotta, M.D., who participated in
the 2002 and 2004 studies. Their commen-
tary appears in the same journal. Each of
the data sets, all of which are available
without restriction online, was generated
with different machines and methods to
test those machines and methods. 

“We would be surprised if the experi-
mentally designed process changes between
these two studies did not result in altered
spectra. In fact, a goal of these experiments
was to study the spectral alterations pro-
duced by changing the process,” they said.

Because serum proteomics is in its in-
fancy, they wrote, there is no procedure to
standardize intra- and inter-laboratory com-
parisons. Only after that standardization
happens can well-designed, meaningful,
and reproducible studies be conducted.

In the meantime, they concluded, re-
searchers who wish to attempt such stud-
ies should keep open lines of communi-
cation with those who originally produced
the data. “A meaningful analysis of repro-
ducibility requires communication. . . .
Without such communication, data can be
misinterpreted; unwarranted, overex-
tended conclusions can be drawn; and
misinformation can be spread,” he said.

Additional research using meticulously
designed studies is needed, Dr. Baggerly
said. “If a test for ovarian cancer ever does
come about from these data, I’d need to see
a lot more studies before I’d send my moth-
er out to get it.” ■

The serum proteomics study design
debate won’t affect the progress of

OvaCheck, a proteomics test being de-
veloped as a screen for women at high
risk for ovarian cancer, said Peter
Levine, head of the Maryland firm de-
veloping the test.

“This is a purely academic debate,”
said Mr. Levine, chief executive officer
of Correlogic Systems Inc. “It has no
bearing whatsoever on the state of the
development of the technology today
or on any of the other work researchers
have been pursuing in this field.”

OvaCheck uses a sophisticated
mathematical algorithm and mass
spectroscopy to identify a specific pat-
tern of serum proteins associated with
even very early-stage ovarian cancers.
The method was based on a 2002 Na-
tional Cancer Institute (NCI) study,
but it uses a different mass spectrome-
ter and different spectral signals to
identify cancer samples. Correlogic
Systems is conducting validity testing
on hundreds of samples but has not
released any data on those tests.

The study design debate adds noth-
ing to the development of proteomics
technology because it focuses on out-
dated research, Mr. Levine said. “These
studies are 2 and 3 years old,” he said.
“Since then, scores of additional papers
have been published on this technique
and various other techniques.”

In fact, reanalyzing older studies

may put forth the mistaken impression
that serum proteomics has no future
as a screening or diagnostic tool.

“The [NCI study] ushered in a revolu-
tion in the way we look at this biologi-
cal data,” he said. “But it was just a
proof-of-concept study. No one ever
claimed it was a test for ovarian cancer.” 

Many additional, more recent studies
continue to expand on this original
idea, including the research Correlogic
Systems is performing, Mr. Levine said.

“We are refining our own technology
as we go through the testing process,
and that kind of research and develop-
ment—tweaking the equipment and
the process—goes on forever, as it
should. Continuing to debate these ear-
ly papers is like doing a thesis on the
Wright brothers’ first flight, when you
already have a 747 that flies.”

OvaCheck, however, is still strug-
gling through administrative processes
at the Food and Drug Administration.
Correlogic Systems hoped to license
OvaCheck as a lab-developed test reg-
ulated under the Clinical Laboratory
Improvement Amendments (CLIA).
But the FDA determined last year that
the software powering OvaCheck is a
medical device covered by interstate
commerce regulations and thus sub-
ject to FDA premarket review.

“We’re still working with FDA on
that issue and hope to have it resolved
soon,” Mr Levine said.

OvaCheck Unaffected, Developer Says 

Chronic Visceral Pelvic Pain Responds to Neurostimulation in Small Study

PA L M S P R I N G S ,  C A L I F.  —  Pain scores declined by
half and opioid use significantly declined in a small num-
ber of patients treated with spinal cord stimulation for
chronic visceral pelvic pain at the Cleveland Clinic Foun-
dation.

Nagy Mekhail, M.D., chairman of pain management,
and his associate Leonardo Kapural, M.D., conducted a
small clinical study of spinal cord stimulation for pelvic
pain based on recent studies implicating dorsal column
pathways in the transmission of visceral pelvic pain.

Six patients were enrolled in the study Dr. Mekhail pre-
sented at the annual meeting of the American Academy
of Pain Medicine.

All had long-standing histories of chronic pelvic pain of
a mean duration of nearly 15 years. All had pelvic adhe-
sions and had undergone multiple surgical explorations for
endometriosis and other diagnoses. Their clinical diagnoses
included chronic pelvic inflammatory disease, adeno-
myosis, urinary retention, dyspareunia, vaginal prolapse
and vulvodynia, and vulvar vestibulitis. Multiple surgical
and medical therapies, including antidepressants and opi-
oids, failed to relieve their pain for long.

After psychological evaluation and approval by an im-
plantable devices committee, each patient underwent a
spinal cord stimulation trial of 7-14 days and was implanted
with two dual compact or dual quad leads connected to a

generator. The lead tip was at the T11 or T12 level.
After an average follow-up of more than 30 months, the

patients’ mean visual analog score declined from 8 to 3,
with all patients reporting a 50% or greater decrease in
pain. Mean Pain Disability Index scores declined from 57.7
to 19.5, and mean opioid use was reduced from 22.5 mg
morphine equivalent per day to 6.6 mg per day.

Dr. Mekhail acknowledged that the study was very small
and the results were preliminary. However, he said these en-
couraging results suggest that spinal cord stimulation may
offer “significant therapeutic potential” for difficult to treat
patients with severe, long-standing visceral pelvic pain.

—Betsy Bates


