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Drug-eluting stents (DESs) have been central
focused area of interest interventional cardiology ever
since the RAVEL study was presented at the meeting
of the European Society of Cardiology in September
2001. Their novelty, along with the promising
preliminary results published for that study, aroused
many expectations.1 Although these expectations have
not been fully met and the rate of restenosis is not 0%,
a substantial reduction is nonetheless achieved in most
patients (including those with not so favorable clinical
or angiographic characteristics.

In implanted in Spain 2004, 36.5% of all stents
placed were DESs. There is still a long way to go
before DESs completely replace bare-metal stents, but
this does represent a substantial increase in the third
year after their introduction. Usage of these new stents
in the different autonomous regions of Spain ranges
from 56% to 23%.2

In addition to the rapamycin-eluting stent (Cypher®)
and paclitaxel-eluting stent (Taxus®) already on the
market in Spain, 2 further stents launched in 2005: a
tacrolimus-eluting stent (Janus®) and an ABT-578-
eluting stent (Endeavour®). Other stents are under
investigation or in the process of applying for
regulatory approval.3

Clinical Implications: Will Drug-Eluting Stents
Change Clinical Practice?

The low rate of restenosis achieved with the use of
DESs could lead to important changes in clinical
practice in cardiology. The key clinical implications
may include a broadening of the indications of
angioplasty to patients with more extensive and severe
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coronary artery disease.3,4 As a result, the number of
patients undergoing surgery would decrease.5

So far, the prevention of restenosis has not been
shown to be associated with a lower death rate. The
theoretical advantages of decreasing the rate of
restenosis are therefore an improvement in the health-
related quality of life (although no studies have been
done to test this) and also a lower burden on health
resources because fewer repeat revascularization
procedures are needed.

With the results obtained in randomized clinical
trials, expectations are now greater and clinicians are
beginning to question some of the old paradigms that
guide treatment of patients with severe multivessel
disease with involvement of the left anterior
descending coronary artery–patients who used to be
clear candidates for surgery.5

Nevertheless, for the time being, it is recommended
to follow the clinical guidelines for percutaneous
coronary interventions issued by the corresponding
Task Force of the European Society of Cardiology.
These guidelines recommend the use of DESs
according to the inclusion and exclusion criteria of the
SIRIUS, TAXUS-IV, and TAXUS-VI studies, in which
the rates of repeat revascularization events remained
below 10%.6

Although the findings of studies of small-vessel
lesions and diabetic patients are encouraging, and the
registries with in-stent restenosis and in high-risk
lesions for in-stent restenosis also provide reason for
optimism, more randomized studies are needed to
provide firmer evidence in these groups of patient.

Economic Implications of Use of Drug-Eluting
Stents

Cost is generally recognized as the true limiting
factor in the use of DESs. In Spain, the acquisition
cost of DESs is 60%-80% times higher than that of
bare-metal stents. Furthermore, the indirect cost
arising from administration of thienopyridines for a
longer period should be added, and it is also necessary
to account for the number of stents placed per
procedure–1.51 in Spain in 2004.2 The clinical benefit
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derived from using DESs may not be large enough to
offset such a large difference in price (we should not
forget that DESs do not reduce mortality or the rate of
infarction).7

In recent years, interest has grown in studies that
provide an economic evaluation of health
technologies, and the number of reports of such
studies published in biomedical journals has been
growing. However, the increased quantity of such
studies has not been accompanied by improvements in
their quality, and a lack of rigorous methodology has
generally been apparent.8 This is because the field is
relatively new (with few exceptions, the application of
such studies to health care started in the 90s when
health costs skyrocketed and new and increasingly
costly technologies appeared). Such studies require
methods and concepts alien to general medical
knowledge, leading to confused terminology and aims.

Economic evaluation aims to determine which
technology is more efficient or, what amounts to the
same thing, which provides better health outcomes for
the resources used once the costs, risks, and benefits
have been identified, measured, and compared. We can
divide economic studies into 4 types: analysis of cost
minimization, analysis of cost-effectiveness, analysis
of cost-usefulness, and analysis of cost-benefit.

We will focus on the analysis of cost-effectiveness,
the analysis favored by health care professionals. In
cost-effectiveness analyses, the health benefit of the
outcome is measured in usual clinical units. If those
units are used in clinical trials or everyday clinical
practice, the medical interpretation of the outcome is
made easier. Whereas a cost-effectiveness analysis can
only compare technologies that present outcomes in
the same unit of effectiveness, analysis of cost-utility
(a special type of cost-effectiveness analysis in which
the health outcomes are measured in quality-adjusted
life-years [QALY]) allows comparison of the
cost/effectiveness ratio of all technologies whose
outcome has been measured in QALY.

Likewise, it is important to point out that the
incremental cost/effectiveness or cost/utility ratios are
what really matters for providing useful information
for decision making; we are not so much interested in
the cost of achieving a given health outcome as in the
extra cost for each additional unit of effectiveness
obtained by applying a more expensive but more
effective technology. At this point, the decision maker
should be the one to decide how many resources he or
she is prepared to assign for each additional unit of
improved outcome.

This issue of the REVISTA ESPAÑOLA DE

CARDIOLOGÍA has published an economic evaluation of
the use of the Taxus DESs versus bare-metal stents
from the perspective of a Spanish hospital (although
the title suggests the study is from the perspective of
the financing body of public health services).9 Three

analyses were performed in this study. First, there is
an analysis of the impact of the cost per patient of
DES placement compared with bare-metal stents in
the general population and in a subgroup at a high risk
of restenosis (diabetic patients and those with small-
vessel and large lesions) over a 2-year period. Second,
the incremental cost per repeat revascularization
avoided is analyzed. Finally, the investigators assess
the impact on the costs incurred by a Spanish hospital
in which 370 patients a year on average undergo
repeat revascularization.

Although many studies on the cost-effectiveness of
DESs have been published in the last 2 years in
different countries, the study of Russell et al9 is the
first to be done in Spain and we should congratulate
the authors and encourage other investigators to
conduct similar studies. When the studies have been
done in certain countries with different health systems,
costs, and health conditions, the information on cost-
effectiveness available is not always applicable to
other countries for guiding decisions.

In a previous study, also in Spain, an analysis was
done on the econnomic impact of use of DESs in
comparison with bare-metal stents in the cohort of
patients treated in 2002 in Spain. A break-even price
was calculated for the new device, which is, the price
of the DESs that would be needed so that the overall
budget did not increase through use of the DESs. The
break-even price was A1448 for 2004, with a price of
A1000 for the bare-metal stents and A2000 for DESs.10

In the study by Russell et al,9 the expected costs per
patient for the general population were A6934 for
DESs and A6756 for the bare-metal stents after 12
months, which is, 2.6% higher for DESs. After 24
months, those costs were A6991 and A6887,
respectively, that is, 1.5% larger for DESs. For high-
risk patients, the difference in the cost of the initial
procedure had been canceled out after 12 to 24
months. The incremental cost per repeat
revascularization avoided was A1568 after 12 months
and A811 after 24 months, taking A712 as the
additional cost of a Taxus stent compared to a bare-
metal one. The calculation of the impact on a hospital
budget was compared in 3 hypothetical situations: the
base-case scenario (prior to DES placement), in which
the patients underwent percutaneous coronary
intervention with a bare-metal stent or coronary artery
bypass grafting; scenario 1, with a 90% switch from
bare-metal stents to DESs for high-risk groups; and
scenario 2, with a 90% switch from bare-metal stents
to DESs for the entire population and a 20% switch to
DESs for patients who underwent bypass grafting in
the base-case scenario. The authors obtained more
favorable results in the scenario of DESs for high-risk
groups (scenario 1) and less favorable ones for the
overall population (scenario 2), although the increase
was only 0.5% with respect to the base-case scenario.
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The study shows that most of the initial excess cost of
DESs is compensated for by savings arising from
fewer repeat revascularization procedures. For the
patients at greatest risk, the balance in favor of the
DESs is larger even greater. It should be highlighted
that the analysis is very sensitive to changes in the rate
of repeat revascularization for the bare-metal stent and
the DESs, differences in cost between the two, and
number of stents used per patient.

An important factor when analyzing cost-
effectiveness studies is the sources of information used
to calculate the associated costs. Although considerable
effort has gone into implementing cost accounting in
hospitals in the Spanish health system in recent years,
information sources on the true costs of the different
interventions or procedures generally remain limited.
Therefore, approximate data tend to be used from unit
acquisition costs or price lists established by the bodies
that finance the health services. In the case of the study
by Russell et al,9 the Spanish health costs database
Soikos was used (available for a fee). As in many of the
publications on economic analyses, more detail of the
costs included would be helpful for greater clarity and
better reproducibility of the analysis. Moreover,
although there are different types of DESs on the
market, the authors of the study only compared the
TAXUS stent with bare-metal stents. A manager would
want to know the cost-effectiveness of all products
available on the market.

As was mentioned earlier, other countries have also
performed economic assessments of DESs. The main
findings are summarizes below:

1. In Canada, the cost-utility study of Shrive FM et
al11 estimated the cost per QALY to be 58 721
Canadian dollars (CAD) (2002 prices), using a
sirolimus-eluting stent instead of bare-metal stents,
from the perspective of public financing. They found
that DESs were more cost-effective in diabetic patients
and those over 75 years old. In another study done by
Brophy et al,12 also from the perspective of financing
bodies, the investigators reported that the cost per
repeat revascularization avoided (assuming 100%
switch from bare-metal stents to DESs) was 23 067
CAD (2003 prices). The most cost-effective strategy
was in high-risk populations (7800 CAD). Another
analysis of cost-effectiveness done by an agency for
evaluation of medical technology in Canada13 found
the cost per repeat revascularization avoided was
between 12 527 CAD and 29 048 CAD (2003 prices)
from the perspective of the hospital and between
11 133 and 27 687 CAD from the point of view of
health service financing.

2. In Australia, the study by Lord et al14 found the
incremental cost per repeat revascularization avoided
to be 3750 Australian dollars (sirolimus-eluting stent)
and 6100 Australian dollars (paclitaxel-eluting stent)

after 12 months. The cost per QALY was 46 829
Australian dollars (sirolimus-eluting stent) and 76 467
Australian dollars (paclitaxel-eluting stent) from the
perspective of the body that finances the public health
services. The authors concluded that limiting DES
usage to high-risk patients could improve the cost-
effectiveness ratio.14

3. In the United States of America, Cohen et al15

reported the cost-effectiveness analysis from the
hospital perspective with 1-year of follow-up for
repeat revascularization avoided to be 1650 USD and
the cost per QALY to be 27 450 USD (2002 prices). A
subgroup analysis suggested that DESs were more
economical in patients with long lesions and small-
vessel lesions.15

4. In the United Kingdom, Bagust et al16 estimated the
difference in price between DESs and bare-metal stents
that would ensure that the QALY was cost effective (the
so-called price premium) or that would yield a break-
even cost after 12 months of follow-up from the
perspective of public financing. For the study, a QALY
of A42 000 (30 000 pounds sterling) was considered cost
effective at 2003 prices. The recommended difference
was A309 (cost-effectiveness) or A204 (break-even cost)
with 50% usage of DESs and A157 and A112,
respectively, for 90% usage. The authors concluded that
DESs are not cost effective compared with bare-metal
stents at the current prices in the United Kingdom,
except for a selected group of patients.

5. In Switzerland, Kaiser et al17 carried out a study
in unselected patients and found that, after 6 months,
the cost per patient with DESs was higher compared to
bare-metal stents, with a mean (SD) of A10 544 (6849)
compared to A9639 (9067), respectively (P<.0001)
from the perspective of public health financing. The
mean difference in cost between the 2 types of stent
was A1702 per patient. The cost per major cardiac
event avoided was A18 311 and the cost per QALY
was A50 000. The subgroup analysis showed that
DESs were more cost-effective in high-risk patients
(those over 65 years old with multivessel disease).

6. In Sweden, Ekman et al18 analyzed the cost-
effectiveness of Taxus stents compared to bare-metal
stents from the perspective of public health financing.
The mean cost per patient treated during 1 year was
A7913 for Taxus stents compared to A7328 for bare-
metal stents. The cost per major cardiac event avoided
was A5126 per year and A3900 after 2 years. The results
were more favorable in high-risk patients: A47 791 per
QALY and A838 per repeat revascularization avoided
after 12 months. The investigators also analyzed the
economic impact for 2 hypothetical scenarios and a
base-case scenario. In the first scenario, 80% of bare-
metal stenting procedures are switched to DESs for
high-risk groups and in the second scenario, there is
also a 20% switch from bypass grafting to DESs in
patients with multivessel disease. In the first scenario,
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there was an 0.8% increase with respect to the base-case
scenario whereas, in the second, a decrease of 0.8% was
found.18

Conclusions and Future Perspectives

Economic assessment provides information on the
impact of introducing new medical technology in a
given health care setting and determines whether or
not costs should be set according to criteria of
comparative efficiency or according to the available
budget. The responsibility lies with the physicians to
choose the ideal option for each of their patients
taking into account data on efficacy, effectiveness,
safety, and efficiency.

Use of Cypher and Taxus stents has been associated
with a substantial decrease in restenosis and the need
for repeat revascularization procedures. Moreover, at
present, the results of the cost-effectiveness studies of
the DESs in different settings are available. Most
authors agree that the high cost of DESs is a limiting
factor in its use and that the most cost-effective strategy
is to use such stents in patients at a high risk of
restenosis. Although the technology is effective,
systematic use of DESs does not seem justified unless
the price differences with bare-metal stents are reduced.

The costs of the materials used today in
interventional cardiology have dropped compared to
10 years ago; for example balloons and stents have
decreased by 50% to 60%. Likewise, DESs may also
come down in price; for this to happen, DES usage
will need to become more widespread and, as new
DESs appear, competition may also force the industry
to reconsider its prices.
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