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Editorial

The cost of care for cardiac arrest

An estimated 390,000 out-of-hospital cardiac arrests (OHCA) and
200,000 in-hospital cardiac arrests (IHCA) occur annually in the United
States [1]. Survival to hospital discharge remains low despite con-
siderable efforts (overall: 11% treated by emergency medical services),
but outcomes have improved [2,3]. The observed improvement in
survival may be attributed to the development of a systematic and or-
ganized approach to the care of the post-cardiac arrest (CA) patient.
Such bundles and approaches to care include application of numerous
innovative therapies and technologies, including antiarrhythmic med-
ications, hemodynamic support, targeted temperature management,
metabolic stabilization, ventilator support and percutaneous coronary
intervention [4–6].

To date, much of CA research has focused on “hard” clinical out-
comes such as survival and neurological outcome. However, less is
known about the in-hospital costs of caring for post-CA patients. Some
analyses have reported CA-related healthcare costs for both OHCA and
IHCA in the United States [1,7]. Quantifying healthcare costs related to
CA is essential as it allows for equitable allocation of scarce resources to
areas of post-arrest management that improve outcomes. Specifically, a
recent nationwide evaluation of healthcare costs following CA in the
United States found temporal increases in the cost of post-CA hospita-
lizations. The increased year-by-year costs is multifactorial and related
to increased length of stay, use of medical procedures and regionalizing
systems of care [8–11]. One of the first studies which examined the
costs associated with treatment of OHCA in Europe, including both pre-
hospital and in-hospital costs, reported a six-month survivor cost of
€36,000 expressed in 2013 euros [12]. Further, more recent publica-
tions have reported hospital expenditure of €50,000 and €60,000 in
2013 euros for OHCA and IHCA hospital survivors [13].

Although there is evidence evaluating healthcare expenditure for
OHCA and IHCA, very little is known about patients who suffer a CA in
the intensive care unit (ICU-CA). These patients are admitted to the ICU
with a primary diagnosis outside of CA and managed initially for an-
other critical medical illness. To our knowledge, only one prior pub-
lication has reported cost data for ICU-CA patients, finding that ICU-
related expenses for hospital non-survivors was €54,000 in 2013 euros
[14]. Patients who suffer CA in an ICU environment are a heterogenous,
but significant subset of patients with a unique case-mix and clinical
course [8,15].

In this issue of Resuscitation, Efendijev et al. [16] present an im-
portant study about costs of CA care from a single centre in Finland.
They looked at the differential impact of location of CA on cost of CA
within the same healthcare system – a particularly unique aspect of the
study. The publication reviews expenses associated with hospital or
one-year survival among patients with OHCA, IHCA and ICU-CA (subset
of IHCA). The study links multiple, national level datasets to collate this
data. Overall, the study population totaled over 1000 ICU-treated CA

patients. The total costs for all patients was €50,847,540. With respect
to survival, at one year after CA, 59% of OHCAs, 44% of IHCA, and 39%
of ICU-CA remained alive. Among one-year survivors, 97% of OHCAs,
88% of IHCAs and 93% of ICU-CAs were found to have favourable
neurological outcome. Effective cost per one-year survivor, including
with favourable neurological outcome, was highest in ICU-CAs and
lowest in OHCA.

This current study helps inform resource allocation and healthcare
administration. Given that ICU-CA have the relatively lowest survival
rates among all CA, and are the most costly, intensive care physicians
and hospital administrators should work to establish early standardized
pathways among admitted ICU patients who are most likely to benefit
from ongoing intensive care. A similar approach may be applied to
IHCA patients who often have initially non-shockable rhythms and thus
poor prognoses. At the same time, the authors have reinforced the
notion that OHCA survivors continue to have better outcomes than
their IHCA or ICU-CA counterparts and cost the healthcare system less
from a healthcare expenditure standpoint. This supports recent data in
the OHCA population that shows the early risk of adverse events in the
pre-hospital setting does not persist following hospital discharge
[17,18]. Importantly, this work supports the rationale that ICUs and
hospitals should continue to develop and optimize post-CA bundles of
care for such patients [4–6]. When comparing outcomes between lo-
cation of cardiac arrest and cost of post-arrest care, the current study
has shown that bundles of care implemented for OHCA costs less and
serves a patient population who tend to have improved outcomes. Thus,
this data helps to provide some justification of such efforts in the OHCA
population, specifically from a healthcare economics perspective.

This study fills some important knowledge gaps. First, as the authors
acknowledge, this study was conducted in a setting of government-
funded healthcare which largely eliminated selection bias due to so-
cioeconomic factors and personal insurance [16]. Second, detailed
analysis of the ICA-CA provides useful information with respect to
healthcare costs in this patient population that has, to our knowledge,
not been well described. Third, this is one of the few European studies
to comprehensively evaluate the cost of CA. Finally, the study lends
support to the notion that optimization of prevention strategies and
management of ICU-CA, and cardiac arrest in general, is required and
would help to improve the overall cost-effectiveness of CA treatment.

However, there are some limitations. For one, we cannot extra-
polate the absolute costs to other clinical settings due to the single-
centre, country-specific nature of this study. In particular, the study’s
population was from a single tertiary hospital with a highly efficient
and centralized emergency health services (EHS). Furthermore, overall
one-year survival rates from hospital admission in the overall popula-
tion was 58%. This is greater than what has generally been reported in
the literature, suggestive of differential patient selection which may not
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be typical of CA patients elsewhere. While difficult to validate, the
authors put forth some potential explanations related to Finland spe-
cifically: a highly performing EHS system, standardized in-hospital care
of CA, and well-established practice pre-hospital DNAR and termination
of resuscitation rules. Finally, in the current study, the authors were
unable to separate pre-arrest cost for IHCA (including ICU-CA patients).
This may lead to an overestimation of CA-related hospital costs as a
majority of the ICU stay may be related to the pre-arrest comorbidity of
the critically ill patient.

In conclusion, the present study provides novel insights into the
comparative financial burden and outcomes that OHCA, IHCA (in-
cluding ICU-CA) place on a healthcare system in Finland. The study
suggests that ICU-CA patients have the poorest outcomes with respect
to survival and the highest cost per one-year of survivorship. Future
studies should focus on delineating healthcare costs associated with
ICU-CA following CA, including the financial contribution of the pre-
arrest ICU stay. Additionally, future work should test prevention and
management strategies and their effects on healthcare spending and
cost-effectiveness. For example, ICU physicians and hospital adminis-
trators should work to establish early standardized pathways to identify
which patients are most likely and least likely to benefit from ongoing
intensive care. Finally, the authors have reinforced the fact that OHCA
survivors continue to have comparatively good long-term outcomes,
supporting ongoing efforts to develop and optimize post-CA bundles of
care to improve in-hospital survival in this population.
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