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D
r. Matthew Taylor recently dis-
cussed the “step backward” that
occurred in genetic risk predic-

tion of coronary artery disease with the
discovery that variations in the KIF6 gene
might not be clinically associated with
CAD after all. More research
and vigorous discussion
about the role of this gene in
this disease – and about ear-
ly clinical adoption of newly
discovered risk factors in gen-
eral – are sure to follow. 

Of course, KIF6 is only
one of many genetic markers
that have been linked to
CAD risk. Many are already
in the public domain and
available clinically through
health care providers and via
direct-to-consumer marketing. 

What are we to do with these? 
One approach to answering such ques-

tions is to turn to an evidence review. The
Evaluation of Genomic Applications in
Practice and Prevention (EGAPP) initia-
tive seeks to evaluate genetic tests and in-
novations with respect to implementa-
tion in clinical practice and public health.
Much like the U.S. Preventive Services
Task Force, EGAPP commissions evi-
dence reviews and then issues recom-
mendations based upon the evidence.
More information, as well as evidence re-
views and recommendations reports, is
available at www.egappreviews.org. 

In December, EGAPP published a re-
port on genomic profiling to assess car-
diovascular risk (Genet. Med. 2010;12:839-
43). The overarching question was
whether genomic profiling to identify un-
diagnosed individuals who are at increased
risk for cardiovascular disease (CVD) leads
to improved cardiovascular outcomes. 

Overall, the assessment was that there
is insufficient evidence to support such
testing in the general population. The
net health benefit was deemed to be
low, and clinical use was discouraged
unless improved clinical outcomes are
demonstrated in future research. 

It is worth exploring the report further
to understand the current state of knowl-
edge and anticipate potential new devel-
opments. The evidence review looked at
all eight genetic testing panels marketed
for CVD risk prediction that were com-

mercially available in Febru-
ary 2008. Collectively, 58 ge-
netic variants were identified
among 29 genes. Of these, 38
were reported to have some
association with risk for coro-
nary heart disease (CHD),
consisting of coronary artery
disease, ischemic heart dis-
ease, or myocardial infarction.
Data for association with
stroke were weaker.

Only two test manufactur-
ers (deCODE Genetics and In-

terleukin Genetics) indicated that they are
Clinical Laboratory Improvement Amend-
ments–certified and provided detailed test
method and validation information. For
the other tests, there was frequently in-
sufficient information to identify even the
specific genetic variants being tested,
much less the analytic validity of the ap-
proach. Nonetheless, the existing scientif-
ic technology was considered adequate to
allow satisfactory accuracy and reliability
of the tests for detecting genetic variation.

Regarding sensitivity and specificity
for predicting CHD, of the 38 genetic
markers identified, only the one located
at chromosome position 9p21 was grad-
ed as highly credible and statistically sig-
nificant. The odds ratio for developing
heart disease among people carrying
two copies of the high-risk variant, com-
pared with those carrying two copies of
the low-risk variant, was 1.56. Although
the tumor suppressor genes CDKN2A
and CDKN2B are located in this region,
the specific gene(s) and/or biological
mechanism underlying this risk associa-
tion is still unknown.

Among all the markers, 24 were deemed
to have some degree of credibility and/or
statistical significance. However, combin-
ing them in a statistical model did not pro-

vide a clinically useful stand-alone predic-
tive test. Even the 9p21 genetic marker,
when combined with traditional cardiac
risk factors, provided only 0%-5% im-
provement in risk assessment for CHD. 

Regarding clinical utility, there are no
published data on the long-term outcomes
associated with genetic testing for CHD
risk prediction. The anticipated benefit is
improved identification of those at high-
er risk of disease, which could lead to im-
proved clinical outcomes by virtue of in-
creased efforts at risk reduction (through
behavior change and pharmacologic treat-
ment) and more aggressive screening for
and management of manifest disease. 

Potential harms must be considered,
too. Among false positives – those identi-
fied incorrectly as being at increased risk
for CHD – there may be unnecessarily in-
creased anxiety and treatment-associated
adverse events, without any reduction in
morbidity or mortality. There also are fi-
nancial costs associated with false positives. 

An additional risk is false reassurance for
those who are at increased risk, but who
are not identified by genetic testing. There
is room for optimism, as early data suggest
at least short-term cardiac risk reduction
without clinical harms, but additional and
longer-term studies are still needed.

There are notable limitations to this re-
port. Most of the data so far were ob-
tained in whites of European ancestry.
Gene-disease associations and effect sizes
may be quite different in other popula-
tions. In addition, many of the studies are
relatively small and underpowered. Larg-
er and newer studies are still identifying
additional candidate genes and markers. 

Even more challenging is that we
still do not know how to combine mul-
tiple genetic factors to develop a com-
posite risk assessment, nor do we know
how to combine a genetic risk assess-
ment with traditional cardiac risk pred-
ications. Most models assume complete
independence and simply multiply the
odds ratio of each identified variant.
However, this approach has not been
validated and could yield falsely ele-

vated or diminished risk scores.
The true power of genetic association

studies to identify risk factors for com-
mon diseases may in fact not lie in bet-
ter identification of those at increased
risk. Rather, elucidation of the biologi-
cal basis of such associations holds the
promise of improving our understanding
and eventual treatment of the underly-
ing disease process.

So, how should a physician deal with
the availability of cardiac risk assessment
tests? Clearly, these are best suited for
people who consider themselves early
adopters. The 9p21 marker appears to be
the most clinically relevant marker at this
point. Indeed, the risk associated with
this genetic variant appears highest in
younger individuals. So, perhaps it might
be appropriate to consider obtaining
such information in a person under age
55 years who needs further encourage-
ment to modify his or her cardiac risks.

Ideally, patients and their providers
will engage in a discussion of the po-
tential risks and benefits prior to any test-
ing. Then, in the truest and oldest mod-
el of personalized medicine, they can
decide together if pursuing such testing
is appropriate on a case-by-case basis. ■

DR. LEVY is an assistant professor in the
division of general internal medicine and
McKusick-Nathans Institute of Genetic
Medicine, Johns Hopkins University,
Baltimore.
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Hospital Costs for Circulatory Conditions Totaled
Almost $74 Billion in 2008

Note: Based on data from the Healthcare Cost and Utilization Project.
Source: Agency for Healthcare Research and Quality

All other
diagnostic
categories

$111.6 billion
(30.6%)

Nervous system
$24.8 billion (6.8%)

Maternal/neonatal
$31.6 billion (8.7%) Digestive system

$34.4 billion (9.4%)

Respiratory system
$40.8 billion (11.2%)

Musculoskeletal
system and
connective tissue
$47.1 billion (12.9%)

Circulatory system
$73.8 billion (20.3%)
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“If you keep the tail for more than three hours, call your physician.”
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