


For example, a 2002 Lancet paper
(by Lance Liotta and Emanuel
Petricoin) announced the develop-
ment of a highly accurate blood test for
early stage ovarian cancer." Ovarian
cancer is usually fatal because it is diag-
nosed too late, so accurate early detec-
tion would be a huge leap forward—
exactly the incredible payoff that the
“omics” technologies have long prom-
ised to deliver. The test was based on
proteomics—patterns from mass spec-
trometry, rather than microarrays—but

the study design issue is the same.

The finding launched a commercial
test (OvaCheck, Correlogic Systems,
Inc.); prompted an unprecedented con-
gressional resolution granting more
funding; and was deemed one of the top
ten medical breakthroughs of 2002 by
Health magazine.

But soon after the initial paper, other
scientists began questioning the results.
Many now believe that Liotta and
Petricoin’s findings were actually an
unintentional artifact of differences in
the way the cancer and non-cancer sam-
ples were processed. The authors had
found a real statistical pattern that sepa-
rated the groups, but it wasn’t a signa-
ture of the ovarian cancer.

To avoid such errors, Chu always
processes a patient sample at the same
time as its control. Some people might
consider his attention to detail obsessive-
compulsive, he says. “But actually you
almost have to be more obsessive with
microarray data than with almost any
conventional biological experiment.”

Microarray teams should also
include clinical epidemiologists to
address these basic study design issues,
Ransohoff concludes.

The result of high-profile failures has
been an unwarranted backlash against
microarray technology, reflects Steve
Horvath, PhD, ScD, associate professor
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of biostatistics and human genetics at the
University of California, Los Angeles.

“Five years ago there was wide
enthusiasm about microarrays, so peo-
ple were probably a little bit too naive
about the challenges that lay ahead,”
he says. “Now the pendulum appears
to have swung back in the opposite
direction, where people are much too
negative about the promise of
microarray data.”

Indeed, the backlash has overshad-

owed some exciting successes. In 2005,

the FDA approved the first microarray-
based clinical test, AmpliChip (from
Roche and Affymetrix). The test identi-
fies genetic variations in the gene for
cytochrome P450—an enzyme that
metabolizes common drugs—and allows
doctors to personalize drug choice and
dosing accordingly.

A 2l-gene expression test for breast
cancer, Oncotype DX (Genomic
Health), has been validated in large,
independent studies. By distinguishing
lower and higher risk tumors, Oncotype
DX may spare up to half of women with
a common type of early-stage breast can-
cer from unnecessary chemotherapy. A
2005 analysis showed the $3000 test to
be costeffective because of the averted
chemotherapy.” Oncotype DX is now
being tested in a major prospective clini-
cal trial sponsored by the National
Cancer Institute.

A 70-gene breast cancer test devel-
oped in the Netherlands, MammaPrint
(Agendia), is undergoing a second
round of validation studies. The jury is
still out, but it is already being used in
some clinical settings. A recent study in
the New England Journal of Medicine
found that though MammaPrint and
Oncotype DX only overlap in one gene,
they give similar results—they agreed
about whether tumors were “high” or
“low” risk in 81% of cases."

While these examples fall far short of
a finger-prick test that instantly sizes up

your current and future health, they
show that microarray data are not an
empty wasteland. Dismissing microarray
technology now would be like stopping
flight travel because the first few planes
crashed, Horvath says. These early
crashes led to strict and effective safety
procedures for flight, and, similarly,
early failures in the microarray field
have led to stricter standards to ensure
reproducibility, he says.

As a more mature field faces its sec-
ond decade, it is also adopting a more

realistic outlook. Microarray users
acknowledge that an all-inclusive fin-
ger-prick test is unlikely to materialize
anytime soon, but they have a more
modest goal for their next decade: to
streamline their search for meaning in
a vast sea of data.
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