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Coronary CT May Lead to Improved Survival
B Y  M I T C H E L  L . Z O L E R

O R L A N D O —  Patients who had their
coronary calcium levels imaged by CT
angiography had substantially better sur-
vival than did similar patients who un-
derwent standard management, an ob-
servational study has shown. 

The findings, which involved more
than 4,000 patients followed for more
than 6 years, could have implications for
insurance reimbursement of CT angiog-
raphy, Dr. Matthew J. Budoff said at the
annual scientific sessions of the American
Heart Association. He hypothesized that

the mortality difference between patients
who underwent CT imaging and those
who did not may be explained by im-
proved compliance with therapy among
patients who were able to see the extent
of their calcified coronary disease.

Although several payers including Unit-
ed Healthcare, Aetna, Medicare, and Med-
icaid currently reimburse for CT angiog-
raphy, the national policy of Blue
Cross/Blue Shield is not to cover these ex-
aminations. The Blues’ stated policy is
that they will not cover new diagnostic

tests until their value in improving
patient outcomes is proved, Dr.
Budoff said. He believes the new
data mean this standard has now
been met, but he acknowledged
that the study was observational
and not a prospective, randomized
trial. Nonetheless, the size and du-
ration of the study, as well as the
striking magnitude of beneficial
effect, should be persuasive, said
Dr. Budoff, program director of
cardiology at the Los Angeles Bio-
medical Research Institute at Har-
bor–UCLA Medical Center.

In his study, 2,538 symptomatic
patients referred for assessment of
possible coronary disease and
evaluated by coronary CT had a
52% reduced risk of all-cause
death during an average 6.7-year follow-
up, compared with a similar group of
1,706 patients whose work-up did not in-
clude CT angiography.

“Increased awareness of coronary
artery disease severity among people un-
dergoing CT angiography may have con-
tributed to their survival,” Dr. Budoff
said. “Probable mechanisms include in-
creased adherence to and use of an-
tiatherosclerotic therapies, such as
statins, angiotensin-converting enzyme
inhibitors, and antiplatelet drugs” such as
aspirin, he added. 

Dr. Budoff shows his patients six im-
ages of their coronary arteries that depict
the calcium deposits and stenoses. “I
think that this is something that leads to
compliance. It’s very black and white. Pa-

tients can see their plaque and stenosis
and know they need treatment,” he said
in an interview. 

The total of 4,244 symptomatic pa-
tients in the study had an average age of
58, and 62% did not have known coronary
artery disease. The patients who under-
went coronary CT and those who re-
ceived standard care without coronary CT
imaging were treated in the academic
cardiology clinic at Harbor-UCLA. The
two groups were matched by age, gender,
the time when they were first seen, and
their conventional cardiac risk factors.

All patients undergoing coronary CT
had the examination covered by their in-
surance providers; however, the patients
who did not undergo CT angiography
may have been, as a group, somewhat

poorer than those who had CT exami-
nations, Dr. Budoff said.

During an average 80-month follow-up
the all-cause mortality rate was 3% in pa-
tients who had CT examinations and
11% in those who did not, a statistically
significant difference. Mortality rates be-
gan to diverge between the two groups
after about 3 years, and then continued
to diverge.

In a multivariate analysis that con-
trolled for age, gender, and coronary risk
factors, patients who had standard care
had a fourfold higher risk of dying than
did those who had CT angiography. ■

Disclosures: Dr. Budoff has served on the
speakers bureau for GE, a company that
markets CT equipment.

‘Patients can see
their plaque and
stenosis and
know they need
treatment.’

DR. BUDOFF

Patients evaluated for coronary calcium levels and possible coronary disease using CT
angiography had a 52% reduced risk of all-cause death during a mean of 6.7 years.
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FDA Approval of Heart Devices Often Based on Scant Data
B Y  M A RY  A N N  M O O N

Premarketing approval of
cardiovascular devices by

the Food and Drug Administra-
tion often rests on a shaky foun-
dation, according to a review.

Most of the clinical studies
the FDA has relied on to ap-
prove CV devices are neither
blinded nor randomized. About
half are not controlled or use
only historical controls, which
produces biased results favoring
the devices, the study investiga-
tors reported. In addition, most
of the studies use surrogate in-
stead of clinically meaningful
end points, use composite in-
stead of individual outcome
measures, exclude data on pa-
tients who have unfavorable out-
comes, and are performed in
subjects not representative of
the patient populations that will
be using the devices.

Moreover, the majority of
such FDA approvals have rested
on the results of a single study,
reported Dr. Sanket S. Dhruva
and associates at the University
of California, San Francisco.

The public assumes that the
FDA has a “rigorous device ap-
proval process, and strict stan-
dards for cardiovascular devices.”
Yet the type and quality of the ev-
idence on which the FDA bases
its approval have never been sys-
tematically examined until now,
the investigators noted.

They reviewed the 123 clinical
studies underlying FDA ap-
proval of 78 cardiovascular de-
vices between 2000 and 2007.

The mean number of studies
supporting each approval was
only 1.6; fully 65% of the device
approvals were supported by
only a single study. Most ap-
provals did not cite even one
blinded or randomized study.
Overall, only 27% of the sup-
porting studies were random-
ized and only 14% were blinded.

Nearly half of the studies sup-
porting FDA approval failed to
include a control group for
comparison. Of those that did
include a control group, retro-
spectively selected controls
were commonly used, which bi-
ases the results in favor of the
device, the authors wrote.

Of the supporting studies,
14% did not even state a prima-
ry end point. Moreover, “the
vast majority of end points were
surrogates, which may not be
reliable predictors of actual pa-
tient benefits,” Dr. Dhruva and
colleagues said.

Most studies assessed com-
posite rather than individual out-
comes, which in cardiovascular
trials “have been shown to com-
promise individual end points
that often vary in clinical signif-
icance and do not contribute
equally to the composite mea-
sure,” the researchers added.

Many studies excluded data
from lead-in periods, which ef-
fectively excludes subjects who
have immediate unfavorable
outcomes. Most also showed
large discrepancies between the
number of subjects enrolled
and the number included in fi-
nal analyses.

In all, data on 10,352 subjects
were excluded, which consti-
tutes nearly a third of the total
study population; 20% of the
studies did not even report the
number of participants.

In more than one-third of the
device approvals, “we were not
able to ascertain that even one
study had been conducted in
the United States. This results in
uncertain generalizability of ap-
proved medical devices to the
U.S. population,” Dr. Dhruva
and associates said ( JAMA 2009;
302:2679-85). 

In addition, many devices
were approved “using a post
hoc analysis of data,” which can
bias the results in favor of the
device, they said. In one notable
example, a cardiovascular de-
vice was approved by the FDA
based “wholly on a post hoc
analysis for a single subgroup”
assessed in a single study. 

“The importance of the ‘seal
of FDA approval’ cannot be
overstated. Many manufactur-
ers immediately encourage
widespread use of their devices
based on FDA approval through
direct-to-consumer advertising,
detailing to physicians, and con-
tinuing medical education
venues,” the investigators noted. 

Such devices also are com-
monly used for nonapproved in-

dications. “For example, Med-
icare data show that 69% of cur-
rent drug-eluting stent use is
‘off-label,’ ” Dr. Dhruva and col-
leagues noted. 

The study findings are partic-
ularly disturbing given that FDA
device approval effectively pre-
empts consumers from bringing
lawsuits related to problems
with device safety or effective-
ness. Moreover, manufacturers
are not required to seek out and
report device malfunctions, “so
device-related adverse events are
substantially underreported,”
the researchers said. 

“The bar for evidence of ben-
efit should be higher for devices
[than for drugs] because they
are implanted and cannot sim-
ply be discontinued, as drugs
can be,” they added. ■

Disclosures: Dr. Dhruva’s
associate in this study, Dr. Rita
Redberg, reported being a member
of the FDA Circulatory System
Devices Panel and a member of
the California Technology
Assessment Forum. No other
conflicts of interest were reported.


