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Objectives: Economic evaluations, although not formally used in purchasing decisions for medical devices in Canada, are still being conducted and published. The aim of this study
was to examine the way that prices have been included in Canadian economic evaluations of medical devices.
Methods: We conducted a review of the economic concepts and implications of methods used for economic evaluations of the eleven most implanted medical devices from the

Canadian perspective.

Results: We found Canadian economic studies for five of the eleven medical devices and identified nineteen Canadian studies. Overall, the device costs were imporfant components
of total procedure cost, with an average ratio of 44.1 %. Observational estimates of the device costs were obtained from buyers or sellers in 13 of the 19 studies. Although most of
the devices lust more than 1 year, standard costing methods for capital equipment was never used. In addition, only eight studies included a sensitivity analysis for the device cost.

None of the sensitivity analyses were based on actual price distributions.

Conclusions: Economic evaluations are potentially important for policy making, but although they are being conducted, there is no standardized approach for incorporating medical
device prices in economic analyses. Qur review provides suggestions for improvements in how the prices are incorporated for economic evaluations of medical devices.
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MEDICAL DEVICE PRICES IN ECONOMIC EVALUATIONS

Sales in the medical device market in Canada were approx-
imately $6.8 billion in 2013, roughly one quarter the size
of the prescription pharmaceutical market (1). Prices for
patented medicines in Canada are regulated by the Prescrip-
tion Medicines Price Review Board whereas there are no price
regulation mechanisms for medical devices. Decisions to pay
for medical devices are largely the responsibility of hospital
or regional administrators who are allocated a global budget.
As a result, the use of economic evaluation and incremental
cost-effectiveness ratios that reflect provincial health ministry
perspectives have much less importance in purchasing deci-
sions. Rather, opportunity cost from a hospital perspective is a
primary consideration.

Despite the absence of a policy framework that systemati-
cally incorporates cost-effectiveness measures for medical de-
vices in Canada (2), economic evaluations are increasingly used
for larger purchasing decisions and there have been studies done
on them. For example, the province of British Columbia has
recently developed a provincial health technology assessment
framework for new technology requests that incur considerable
investment (3). The provinces of Alberta (4) and Ontario (5)
have similar frameworks. Economic evaluations are also con-
ducted by the Canadian Agency for Drugs and Technologies
in Health (CADTH), Canada’s National HTA body (6). Several
groups (7) have commented on the difficulties that result from
documenting unit prices for medical devices. To the extent that
this is true, it may be in part due to prices negotiated confiden-
tially across different procurement authorities or to agreements
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that bundle the prices of devices with capital equipment or other
devices that make it difficult to disaggregate. Because of the im-
portance of devices in the Canadian market, and the increasing
reliance on HTA processes to make decisions, we conducted a
literature review to examine the way that prices have been in-
cluded in published Canadian economic evaluations of medical
devices.

METHODS

We obtained a list of the eleven most implanted medical devices
in the United States in 2011 (8) assuming this would reflect a
similar pattern of sales in Canada. There was no comparable
sales usage data for Canadian devices. We then conducted a
search of all economic evaluations published from a Canadian
perspective.

We performed a literature search using a combination of
subject headings, keyword terms, economic and clinical queries
for each of these medical devices in Medline (EBSCO version).
The search was conducted in September 2014. We limited the
scope of the search to only Canadian studies. We did not limit
the search by year. Only English studies were included in our
search. Regarding inclusion and exclusion criteria, we included
only primary studies. Abstracts, systematic reviews, editori-
als, and thesis submissions were excluded. Also, we excluded
studies which did not include device price data. Details on the
rationale for inclusion/exclusion criteria are available upon re-
quest. To identify relevant articles, search results were screened
first by title and abstract, then, in the final screening process
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Figure 1. PRISMA flow diagram for literature review.

by full-text review. The full texts of potentially relevant articles
were screened independently by two reviewers (PJ. and 1.A.).
Only Canadian economic analyses reporting device costs of the
eleven most implanted (U.S. Data) medical devices included
in this study. In our review, we were examining methods, not
outcomes, so we did not do a quality assessment.

We abstracted the following variables from the retained ar-
ticles: author, device, the procedure accompanying the device,
method of costing the device (buyer price, seller list price, not
specified), whether a sensitivity analysis was conducted on the
price, the range of prices and how the range was defined, esti-
mated lifetime of the device, and if the analyst amortized multi-
year costs according to the method recommended in Drummond
etal. (9, page 75). By seller’s price we mean the seller’s list price.
By buyer price we mean the price actually paid by the purchaser,
after discounts. The economic significance of the device price
is underscored by the ratio of the price of the device to the total
cost of all initial medical services that are associated with the
device. We, therefore, also included the ratio of the device price
to the cost of the immediate treatment. A descriptive analysis
was conducted for these variables. The methods of reporting
this review are intended to conform to the Preferred Reporting
Items for Systematic Reviews and Meta Analyses (PRISMA)
Statement guidelines.

RESULTS
The literature search initially identified 849 potentially rele-
vant citations. Of the eleven devices chosen for analysis, we
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found Canadian economic studies for five. We selected eighty-
eight full articles for review; nineteen of these met the selec-
tion criteria. Figure 1 outlines the selection of studies in our
review.

The studies were analyzed for the type of device they evalu-
ated, as shown in Table 1. The inclusion criteria were fulfilled by
eight studies (10—17) which evaluated the use of coronary stents,
four studies (18-21) evaluating ICDs, three studies (22—24) for
artificial hips, three studies (25-27) for heart pacemakers, and
one study (28) analyzing breast implants. No economic articles
were identified for the remaining six of the eleven top devices.

Of the nineteen studies, eight used the buyer’s price as
the device cost (10;13;14;17;21;22;27;28), while five used the
manufacturer’s list price (11;15;16;25;26). Six studies did not
specify the method of estimating the device’s cost. Also of
the nineteen studies, eight included a sensitivity analysis for
the device cost (10;11;15-18;21;28). None of the sensitivity
analyses were based on actual price distributions. Only three
(18;25;27) of the nineteen studies presented the lifetime of the
device, but none of these amortized the device cost over the life
of the equipment.

The ratio of device price to total procedure cost (including
device price) ranged from 6.8% to 95%, with 17.9%, 44.1%,
57.6% for the first, second, and third quartiles, respectively.

Overall, the device costs were important components of to-
tal procedure cost, with an average ratio of device to total cost
of 44.1%. Observational estimates of the device costs were ob-
tained from buyers or sellers in thirteen of the nineteen studies.
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Table 1. Medical Devices Included in the 11 — Top List and Number of Economic Evaluations Published

Medical device

Search results

No. of studies included Range of publication years

Arificial eye lenses (pseudophakos/intraocular lens)

Ear tubes (tympanostomy tubes)

Coronary sfents

Artificial knees

Metal screws, pins, plates, and rods (traumatic fracture repair)
Intra-uterine devices (IUDs)

Spine screws, rods, and artificial discs (spinal fusion hardware)
Breast implants

Heart pacemakers

Artificial hips

Implantable cardioverter defibrillators (ICDs)

68 -
14 -
145 8 2003-2013
194 -
13 -
9 -
50 -
23 1 2011
83 3 19962005
121 3 1994-2004
69 4 2001-2009

The devices frequently lasted for more than 1 year, but standard
costing methods for capital equipment were never used.

DISCUSSION

We conducted a review of how Canadian economic analyses
reported and used device costs in published economic evalua-
tions of the eleven most used (U.S. Data) medical devices. Our
review focuses on the implications of the methods that were
used when the authors conducted economic evaluations of the
most implanted medical devices. We included only economic
evaluations that have been published, although others may have
been conducted. Based on our findings, for these most im-
planted medical devices there were few economic evaluations
published. This may be the result of the lack of use of economic
evaluations in making choices about the use of devices.

The choice intervention/comparator in all studies was care
with a device versus care with no device.

The U.S. Government Accounting Office (29) has noted that
there are considerable differences in prices and quality between
brands of devices. Yet these differences did not form the basis
for any published economic evaluations.

Analysts used any of seller’s (list) price, buyer price, and
assumed price.

Manufacturers often give discounts to buyers. These may
vary for the same device between buyers, with the buyers sign-
ing confidentiality agreements. As a result, the buyer’s price will
vary from the manufacturer’s list price. The appropriate price
in an economic evaluation is the actual transaction price, which
is the buyer’s price, but this price was only used in eight of the
nineteen studies.

Drummond et al. (9, page 75) provide a formula for the
measurement of the equivalent annual cost which includes the
capital price of the device, depreciation over the useful life of the
device, and the opportunity cost of capital. In fact, most studies
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that we reviewed treated the capital cost as a fixed expenditure
in the base year. They did not consider whether or not providing
the appropriate costing method would make a difference to the
cost-effectiveness ratio.

In addition to this, prices will likely differ between sub-
classes of devices, so a conceptual analysis of subclasses of
products and an analysis of how prices differ between sub-
classes would provide additional important information, but the
numbers of the studies and devices studied were too small to
support such an analysis.

In our analysis, the sample was based on a United States
news report, and so the device list is not comprehensive. Nev-
ertheless, the devices identified are all well-known ones, and
even for devices on the list, most devices had not been studied.
This is not entirely unexpected. Although there is an infor-
mal mechanism in place in Canada which incorporates health
technology assessment studies into decisions relating to phar-
maceutical provision, no such mechanism exists for medical
devices. Economic evaluations are supported in four provinces,
but there is no formal decision-making mechanism in place to
use the results in any prescriptive way.

CONCLUSION

In a country which has used, if not embraced, cost-effectiveness
analysis in public decisions, economic evaluations for medi-
cal devices are not universally conducted, and when they are,
they do not follow recommended rules for conducting them.
Our analysis provides suggestions for improvements in how
the evaluations are done. However, of course, unless the de-
cisions are made within a rigorous framework, complete with
study rules and thresholds, then economic considerations will
be marginalized.
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