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Objectives The aim of this study was to evaluate the rate of timely reperfusion for ST-elevation
myocardial infarction (STEMI) with primary percutaneous coronary intervention (PPCI) in regional
STEMI Receiving Center (SRC) networks.

Background The American College of Cardiology Door-to-Balloon (D2B) Alliance target is a >75%
rate of D2B =90 min. Independent initiatives nationwide have organized regional SRC networks that
coordinate universal access to 9-1-1 with the pre-hospital electrocardiogram (PH-ECG) diagnosis of
STEMI and immediate transport to a SRC (designated PPCl-capable hospital).

Methods A pooled analysis of 10 independent, prospective, observational registries involving 72
hospitals was performed. Data were collected on all consecutive patients with a PH-ECG diagnosis of
STEMI. The D2B and emergency medical services (EMS)-to-balloon (E2B) times were recorded.

Results Paramedics transported 2,712 patients with a PH-ECG diagnosis of STEMI directly to the
nearest SRC. A PPCl was performed in 2,053 patients (76%) with an 86% rate of D2B <90 min (95%
confidence interval: 84.4% to 87.4%). Secondary analyses of this cohort demonstrated a 50% rate of
D2B =60 min (n = 1,031), 25% rate of D2B =45 min (n = 517), and an 8% rate of D2B <30 min
(n = 155). A tertiary analysis restricted to 762 of 2,053 (37%) cases demonstrated a 68% rate of E2B
=90 min.

Conclusions Ten independent regional SRC networks demonstrated a combined 86% rate of D2B
=90 min, and each region individually surpassed the American College of Cardiology D2B Alliance
benchmark. In areas with regional SRC networks, 9-1-1 provides entire communities with timely ac-
cess to quality STEMI care. (J Am Coll Cardiol Intv 2009;2:339-46) © 2009 by the American College
of Cardiology Foundation
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Timely primary percutaneous coronary intervention (PPCI)
by experienced operators is superior to fibrinolytic therapy
for the treatment of acute ST-elevation myocardial infarc-
tion (STEMI) (1,2). Recent quality improvement (QI)
efforts have focused on simultaneously expanding access to
PPCI and reducing door-to-balloon (D2B) times. How-
ever, this dual goal of access and quality remains challeng-
ing, because PPCI is a complex, multidisciplinary, and
time-sensitive therapeutic intervention: the process is mea-
sured in minutes, outcomes are measured by short-term
mortality, and teamwork and smooth transitions between
various care-provider units seem to be critically important.

See page 347

A D2B time within 90 min

represents the current benchmark

Abbreviations
and Acronyms

AHA-ML = American Heart
Association Mission: Lifeline
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E2B = emergency medical
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ED = emergency department

EMS = emergency medical
services
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PPCI = primary
percutaneous coronary
intervention

Ql = quality improvement

SRC = ST-elevation
myocardial infarction
receiving center

STEMI = ST-elevation
myocardial infarction

for quality PPCI as promulgated
in the American College of Car-
diology/American Heart Asso-
ciation STEMI guidelines (1,2)
and the Joint Commission Core
Measures (3). Each 15-min in-
cremental delay beyond a 90-
min D2B time is associated with
an increased risk of in-hospital
death (4,5). However, nationally
<50% of patients are treated
within 90 min (6,7), underscor-
ing the challenge in achieving
this goal.

In 2006, the American Col-
lege of Cardiology launched
D2B: An Alliance in Quality
(D2B Alliance) (8), a large-
scale Ql-initiative that engaged
over 1,000 PPCI-capable hospi-
tals across the nation to target a
>75% rate of D2B =90 min.
The D2B Alliance emphasized 6

evidence-based in-hospital strat-

egies to improve the rate of timely reperfusion (9). A
seventh evidence-based strategy involved the use of a
12-lead pre-hospital electrocardiogram (PH-ECG) to acti-
vate the cardiac catheterization laboratory (CCL), but
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implementation was considered optional because of low use
nationally (9).

In the same year, a multidisciplinary group proposed
the rationale for establishing STEMI Receiving Center
(SRC) Networks, a concept that started on a “grassroots”
level in response to the convergence of various external
forces (10). Two types of regional STEMI networks were
described: inter-hospital transfer and pre-hospital cardiac
triage.

Pre-hospital cardiac triage (10) involves universal access
via 9-1-1, the identification of STEMI patients by emer-
gency medical services (EMS) personnel with PH-ECGs,
and direct transport to the nearest SRC (designated PPCI-
capable hospital). Ideally, EMS stabilization and transport
of patients with a PH-ECG diagnosis of STEMI should
occur almost simultaneously with CCL activation at the
receiving hospital. Furthermore, EMS is allowed to bypass
non-PPCl-capable hospitals when enroute to the desig-
nated PPCl-capable hospital (i.e., the SRC) within an
organized regional network.

No comprehensive database evaluating pre-hospital car-
diac triage within SRC networks exists in the U.S. How-
ever, because D2B time measurement is considered a
reliable and nationally standardized performance measure
for PPCI quality (11), this study analyzed registry data from
10 independently organized regions with the hypothesis
that SRC networks focused upon pre-hospital cardiac triage
could provide high rates of timely reperfusion.

Methods

Study design. Collaboration among 10 independently or-
ganized regional SRC networks meeting previously de-
scribed criteria (10) (Table 1) led to this pooled analysis.
Upon initiation of each regional network, a responsible
agency was designated to collect and maintain a prospec-
tive observational registry focused on continuous QI for
D2B times. A locally managed central database was not
available for 2 SRC networks (Minneapolis/St. Paul and
Royal Oak), but D2B datasets consistent with study
criteria were obtained from each participating SRC in the
region and aggregated.

Study setting. The 10 participating regional SRC networks
from across the U.S. (Fig. 1) varied from urban to semi-
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