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In investing, what is comfortable is rarely profitable.
— Robert Arnott

Stroke is one of the leading causes of mortality and morbidity
worldwide, leaving approximately one in four stroke survivors
with significant disability.1,2 In addition, stroke care is costly,
with Canada alone spending approximately 3.6 billion dollars per
year in stroke care.3 These costs include both direct costs (i.e.,
hospital beds, hospital personnel and time, diagnostic imaging,
surgical interventions, prescription medications, and physician
costs) and indirect costs (i.e., out-of-pocket expenses for reha-
bilitation, loss of productivity, and informal caregiving).4 Use of
catheter-based endovascular thrombectomy (EVT) in eligible
patients has been associated with a significant reduction in the
disability and mortality associated with ischemic stroke.3 How-
ever, EVT is only available for patients with an ischemic stroke
due to a large-vessel arterial occlusion, approximately 25–46% of
all acute ischemic stroke patients,5 and of these, only few meet
the inclusion criteria for EVT based on severity of symptoms and
brain imaging. Further, it has additional costs associated with
inter-hospital transfers; procedural and post-procedural care; and
personnel costs, and so, it is only available at select few centers.6

Therefore, at a population level, investing in EVT programs that
benefit only a selected few has been an area of considerable
debate for policy makers and health economists.

In this issue of the Journal, Thanh et al. evaluate if investments
in provincial EVT programs can help save money from a
provincial perspective.7 They examined the cost benefit of a
provincial strategy, Endovascular Reperfusion Alberta (ERA)
project, that aimed to improve access to EVT in Alberta. This
provincially funded strategy included investments of $2.04 mil-
lion and $3.73 million in the years 2018 and 2019, respectively,
in the following areas: revision of emergency medical services
triage and transport pathways, inter-hospital referrals, establish-
ment of imaging in remote stroke centers, and improvement in
processes to reduce treatment times. Subsequently, 172 and 218
more people received EVT in 2018 and 2019, respectively. To
evaluate the savings that may have occurred from increasing
access to EVT, the authors used health service utilization data and
the associated direct costs, obtained from standardized provincial
health care cost data, of 99 patients (52 of whom received EVT)

with acute ischemic stroke who were enrolled in the ESCAPE8

randomized controlled trial in 2013–2014. The savings were
calculated as a function of costs avoided by the reduced health
care utilization among those who received EVT compared to
those who did not. These were inflated to 2019 Canadian dollars.
The net benefit was calculated as the sum of savings (from cost-
avoidance) for all additional patients receiving EVT minus the
provincial investment in the year. Overall, the greatest net cost
saving was found at 1-year ($54,592 per patient) and 5-year
($47,070 per patient) time-points, but not at 90 days (-$7,313 per
patient). At a population level, this translates to an estimated net
savings of $9.4-$8.11 million in the long term, and a return on
investment (ROI), calculated as the ratio of benefit and cost, of
5–5.6. The provincial strategy was cost beneficial across various
sensitivity analyses. These findings mirror those of others that
suggest EVT is cost-effective.6,9

It is impossible to directly attribute the increase in the
number of people who received EVT to the provincial strategy,
but such ecological fallacy10 plagues all public health interven-
tions unless they are studied in natural experiment studies11 or
cluster randomized trials.12 Unfortunately, cluster randomized
trials are not possible for all new life-saving interventions due to
the costs associated with such trials or the lack of clinical
equipoise. Another important limitation acknowledged by the
authors is the lack of data on indirect costs in their analysis.
While some of these may not fall under the mandate of the
provincial health ministry, a cross ministerial committee
(including finance and health) could help make an economic
argument for investment in EVT programs, especially because it
could help reduce lost productivity in young stroke survivors.13

A review of ROIs from 23 public health interventions in the UK
found the median ROI of any public health intervention to be
14.3,14 placing the ROI from the ERA project below the median.
However, the ROI of local public health interventions is con-
siderably lower (median ROI 4.1) compared to national public
health interventions (median ROI 27.2),14 supporting the need
to develop a national coordinated stroke strategy to improve
EVT access and delivery.

The study by Thanh et al.7 highlights the importance of long-
term follow-up when evaluating public health interventions. For
episodic conditions such as stroke, where the costs of stroke care
are significant in the first few days following stroke, it is easy to
conclude that an intervention has no benefit (or is harmful) if it is
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evaluated only in the short term. Further, public health interven-
tions often have high start-up costs (e.g., setting up an EVT
center), but low operating costs, reaping long-term returns on
upfront investments. Lastly, this study underscores the value of
linking clinical trial data to robust administrative databases for
long-term evaluation.15

Some unanswered questions remain: What components of the
ERA project are most important in reducing the costs? Could similar
provincial strategies be effective in other jurisdictions where more
than just two EVT centers may be present, or with a different
geographical landscape? Lastly, can the economic argument of a
high ROI help mobilize scarce healthcare resources to deliver
guideline-recommended life-saving therapies to larger populations?

In summary, despite the considerable upfront investments
required to improve EVT access and care, it saves lives at a
population level and this study shows that it can help save money
too, especially in the long term. These savings can (or should) be
potentially used to improve access to EVT in remote areas,
making it equitable at a population level, and to improve stroke
prevention and acute stroke care for non-EVT-eligible patients.
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