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Direct emergency medical services (EMS)
transport of patients with ST-elevation myo-
cardial infarction (STEMI) to a percutan-
eous coronary intervention (PCI)-capable
hospital is emerging as an effective strategy
to improve care and reduce costs. This
approach has been shown to improve mor-
tality,1 decrease time to reperfusion,2 and
reduce overall costs.3 Accordingly, the 2013
updated American Heart Association/
American College of Cardiology (AHA/
ACC) Guidelines for STEMI management
now include a class I recommendation for
direct EMS transport to a PCI-capable hos-
pital for patients with STEMI,4 and EMS
systems of care are maturing to facilitate
this approach. Despite these important
trends, however, some communities remain
reluctant to implement direct EMS trans-
port for various reasons. The study by
Pathak et al5 published in Open Heart pro-
vides critical insight into one of the most
frequently-cited concerns raised by skeptics:
revenue loss at non-PCI capable hospitals
as lucrative cardiovascular services are
diverted away.6

Opponents to direct EMS transport have
long perceived the practice will financially
jeopardise smaller hospitals in rural and
underserved communities given the large
role cardiovascular services play in subsidis-
ing less reimbursed care. Pathak et al
respond to this assertion with an interesting
analysis of Florida’s hospital discharge data
from 2006. The Florida Agency for Health
Care Administration includes all discharge
claims from 100% of Florida hospitals due to
statewide mandatory reporting. The authors
defined hospitals susceptible to losing
patients through direct EMS transport as
STEMI referral hospitals. These were facil-
ities that did not perform PCI procedures on
inpatients or those that performed fewer
than 200 PCIs annually. By dividing all
adjusted charges for patients with a primary

discharge diagnosis of STEMI (using
International Classification of Diseases-9
diagnostic codes) by all adjusted charges for
all hospital inpatients, the authors created a
metric of projected revenue loss—assuming
all inpatient revenue from patients with
STEMI would be lost if direct EMS transport
had been instituted universally across the
state.
Several findings reported by the authors

are noteworthy. In the primary analysis,
average projected revenue losses from cardio-
vascular services at most STEMI referral hos-
pitals were estimated to be minimal. Indeed,
on average STEMI referral hospitals in the
state had projected revenue losses of just
$0.33 for every $100 of total patient revenue.
Furthermore, the five hospitals with the
greatest projected revenue losses from pro-
posed direct EMS transport were all located
in metropolitan areas with a high-volume
PCI centre within 30 min driving distance.
Only 9% of STEMI referral hospitals were
rural and a mere 5% offered PCI. These
findings challenge the assumption that small,
rural hospitals in underserved communities
will suffer by participating in a regionalised
STEMI system of care that encourages direct
EMS transport.
Yet the primary analysis did not incorpor-

ate patients with non-STEMI with acute cor-
onary syndrome (ACS), who also may
impact the economics of STEMI referral
hospitals. To address this concern, Pathak
et al performed a sensitivity analysis focused
on a ‘worst-case’ scenario where STEMI
referral hospitals lost revenue from all
patients with ACS. Even here they found
negligible (<2%) losses in revenue, suggest-
ing these facilities should expect little finan-
cial impact if they participate in a
regionalised STEMI system of care that sup-
ports direct EMS transport and should be
able to continue to provide essential services
in other clinical areas.

Green JL, Nallamothu BK. Open Heart 2014;2:e000139. doi:10.1136/openhrt-2014-000139 1

Editorial

http://dx.doi.org/10.1136/openhrt-2014-000042
http://dx.doi.org/10.1136/openhrt-2014-000042
http://crossmark.crossref.org/dialog/?doi=10.1136/openhrt-2014-000139&domain=pdf&date_stamp=2015-07-02
http://openheart.bmj.com/
http://www.bcs.com


Several limitations to the data source analysed merit
discussion and should caution readers in interpreting
these findings. First, these analyses only evaluated
inpatient revenue, and did not include potential losses
for subsequent outpatient care. Patients may prefer to
arrange their outpatient care, such as cardiac catheteri-
sations, imaging and follow-up appointments, at the hos-
pital where they initially received ACS care. These
patients are not captured in hospital claims, and thus,
this is an important uncertainty that future work will
need to consider. Second, administrative data are notori-
ously inaccurate at discriminating between patients with
STEMI and patients with non-STEMI and thus cannot
capture who may be eligible for reperfusion therapy.7

That said, the authors’ analysis of the broader group of
patients with ACS is reassuring as it should not be
affected by this concern. A third limitation is the time
lag in data sources. Trends in procedure revenues and
referral patterns in 2006 are of less clear relevance in
2014, given that local STEMI networks evolving in
Florida over the last decade resulted in a dramatic
increase (from 62.4% to 89.7%) in the proportion of
STEMI patients initially hospitalised at a PCI capable
facility.8 Thus these analyses potentially describe hospi-
tals that were sufficiently financially diverse at baseline
to survive the initial transition toward regionalisation of
STEMI services already underway in Florida. Fourth,
because considerable geographic variation in cardiovas-
cular procedure use9 and the distribution of
PCI-capable hospitals exists nationally,10 it remains
unclear how applicable the findings are for patients
outside of Florida.
Ultimately, any discussion regarding costs in the USA

also deserves consideration of the rapidly changing land-
scape of reimbursement accompanying the landmark
Affordable Care Act (ACA) that was signed into law in
March 2010. Such changes may impact direct EMS trans-
port in multiple ways. For example, almost twice as many
hospital mergers existed in 2012 as compared with
2006.11 As hospitals merge into larger health systems in
response to ACA and other policies, an opportunity
arises for PCI-capable hospitals to lead a comprehensive
regionalised system of emergency cardiovascular care
that includes direct EMS transport. Also since 2006,
accountable care organisations (ACO) have emerged
and now encompass 14% of the US population.12 ACOs
strive to deliver care more efficiently through the devel-
opment of networks of care. Finally, the insurance
market place is shifting dramatically with the implemen-
tation of the ACA. An estimated 20 million Americans
have gained insurance coverage, and all plans are
required to meet certain benefits standards.13 In
response to the growing demand for accountability,
insurers are implementing strategies, such as value-based
purchasing and bundled payments, that have the poten-
tial to financially incentivise timely and effective care
like reperfusion.

We believe the multitude of changes in reimburse-
ment and healthcare organisation since the time of this
analysis in 2006 only serve to strengthen financial incen-
tives for hospitals within regionalised systems of STEMI
care. Pathak et al offer unique clarity into the hospital
characteristics and finances of potential STEMI referral
hospitals that chose to participate. Their work suggests
most of these hospitals are in metropolitan areas and
are not likely to suffer significant revenue losses from
direct EMS transport. Such evidence should reassure
regions that are developing better and more organised
STEMI systems of care that they can broaden the reach
of timely reperfusion with primary PCI without breaking
the bank for small, rural hospitals.
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