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EDITORIAL COMMENT

Improving Timeliness of and
Access to Primary
Percutaneous Coronary
Intervention During All Hours
Mission Accomplished?*
Henry H. Ting, MD, MBA,†
Brahmajee K. Nallamothu, MD, MPH‡
Rochester, Minnesota; and Ann Arbor, Michigan
For patients with ST-segment elevation myocardial infarction (STEMI), primary percutaneous coronary intervention
(PCI) achieves the best outcomes if delivered in a timely
manner with a first medical contact-to-balloon time
⬍90 min and by experienced operators at high-volume
hospitals (1). Organized systems of care have been implemented in many countries to improve both timeliness of and
access to primary PCI. Health care system delays related to
diagnosis of STEMI in the pre-hospital or emergency
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department setting, activation of the cardiac catheterization
laboratory, and patient transport and transfer have been
identified and mitigated (2). Consequently, first medical
contact-to-balloon and door-to-balloon times have dramatically decreased, and more patients with STEMI are receiving primary PCI (3,4). However, the results of these systems
of care on the efficiency and effectiveness of primary PCI
during off-hours have not been fully studied. In organized
systems, do patients with STEMI who present at 1:00 AM
on Sunday have comparable timeliness of and access to
primary PCI compared with patients who present at 1:00 PM
on Monday?
Before organized systems of care were implemented,
patients who presented during off-hours had longer door-
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to-balloon times and higher mortality. Magid et al. (5)
analyzed 33,647 patients with STEMI treated with primary
PCI from the National Registry of Myocardial Infarction
(1999 to 2002) and showed that door-to-balloon times
were 21 min longer and adjusted in-hospital mortality
(odds ratio [OR]: 1.07; 95% confidence interval [CI]:
1.01 to 1.14; p ⫽ 0.02) was higher for patients presenting
during off-hours compared with those presenting during
regular hours. In a more recent analysis of the National
Registry of Myocardial Infarction (2000 to 2006), Fazel et
al. (6) showed that, among 39,911 patients with STEMI,
those presenting during off-hours were less likely to receive
primary PCI (OR: 0.27; 95% CI: 0.25 to 0.29; p ⬍ 0.0001).
During the past 5 years, many organized systems of care
have been implemented and reduced delays in reperfusion
with primary PCI (7,8). In 1 such system—the Mayo Clinic
Fast Track STEMI program consisting of 30 hospitals in
Minnesota, Wisconsin, and Iowa—reported door-to-balloon
times for nontransferred patients were 65 min during regular
hours versus 74 min during off-hours (p ⫽ 0.085) and for
transferred patients were 118 min during regular hours
versus 114 min during off-hours (p ⫽ 0.15) (9).
In this issue of JACC: Cardiovascular Interventions, Casella
et al. (10) reported timeliness of primary PCI and mortality
for patients with STEMI treated during off-hours (weekdays 8:01 PM to 7:59 AM, weekends, and holidays) versus
regular hours (weekdays 8 AM to 8 PM) in the EmiliaRomagna regional network in Italy from 2004 to 2006. This
regional network included 9 PCI-capable STEMI-receiving
hospitals and 19 STEMI-referral hospitals (distances ranged
from 12 to 58 km). Among 3,072 patients with STEMI,
symptom onset-to-balloon times were 195 min versus 186
min (p ⫽ 0.03), and door-to-balloon times were 88 min
versus 77 min (p ⬍ 0.0001) during off-hours and regular
hours, respectively. The authors also reported that in-hospital
cardiac mortality (5.8% vs. 7.2%, p ⫽ 0.11) and 1-year cardiac
mortality (8.4% vs. 10.3%, p ⫽ 0.08) were comparable during
off-hours versus regular hours, respectively.
Another important finding was that access to primary
PCI increased from 582 patients treated during the first 6
months of 2004 to 732 patients treated during the first 6
months of 2006. Furthermore, the percentage of patients
with STEMI who were not transferred to STEMIreceiving hospitals decreased from 26.7% during the first 6
months of 2004 to 15.5% during the first 6 months of 2006.
Patients who were not transferred were older and had
in-hospital mortality ranging from 25% to 35%, considerably higher than the 5% to 8% in-hospital mortality for
those who were transferred and received primary PCI.
Among these vulnerable patients who were not transferred,
the use of any reperfusion therapy and the percentage who
presented during off-hours were not reported. A future target
for improvement for this regional network would be to better
understand the clinical contexts of these patients, including:
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Why were they not transferred? How were they treated? How
many were eligible and received any reperfusion? And how can
access to primary PCI be further expanded?
Finally, what should we make of the conclusion of the
authors that mortality was comparable between off-hours
and regular-hours patients with STEMI? The EmiliaRomagna regional network achieved rapid reperfusion times
with primary PCI for off-hours patients, nearly matching
the rapid reperfusion times it demonstrated during regular
hours. Although the comparable mortality makes intuitive
sense, we must be cautious in our interpretation, given the
potential for confounding and selection bias. This analysis
only included patients who received primary PCI and
excluded 827 (20%) patients for missing data; 170 (4%)
patients treated with both fibrinolysis and PCI; and an
unknown number of patients who were treated with fibrinolysis alone, did not receive any reperfusion, and might
have died out-of-hospital. There are some suggestions from
the descriptive data that patients who presented during
off-hours were less likely to receive primary PCI and were
more likely to be excluded from the analysis. From 2004 to
2006, there was a 29% increase in use of primary PCI for
patients who presented during off-hours versus a 22% increase
for patients who presented during regular hours. Furthermore, patients who did not undergo primary PCI decreased
from 27% in 2004 to 16% in 2006 but exhibited very high
risk of in-hospital mortality ranging from 25% to 35%. It is
unclear whether these patients included a higher concentration of patients who presented during off-hours. There is
little plausible explanation for the observed trend for a lower
mortality among patients who presented during off-hours
compared with regular hours (OR: 0.70, 95% CI: 0.49 to
1.01), because comparable symptom onset-to-balloon times
were observed. The most likely explanation is the presence
of selection bias and preferential exclusion of patients who
presented during off-hours, were of high clinical risk, and
were not transferred for primary PCI.
Organized systems of care for patients with STEMI are
being implemented in many countries, and the EmiliaRomagna regional network is a wonderful example of what
is possible by achieving rapid door-to-balloon times regardless of time of day or day of week. But, an equally important
finding is that 16% patients with STEMI were not transferred, were treated at the STEMI-referral hospital, and
had striking in-hospital mortality of 25% to 35%. It is
unclear how these patients were treated and how many
received any reperfusion therapy. The American Heart
Association, Mission: Lifeline initiative aims to promote
the implementation of organized systems of care to improve
timeliness of reperfusion therapy and increase the number of
patients with access to primary PCI (11). In an organized
system where primary PCI can be performed rapidly during
all hours, focused efforts should be undertaken to ensure
that this efficient system is available and accessible to all
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patients, regardless of whether the patient presents to an
STEMI-receiving or STEMI-referral hospital at 1:00 in the
morning or afternoon. Counterbalancing measures of reperfusion quality should include, in addition to first medical
contact-to-balloon times, the percentage of patients treated
with primary PCI as well as any reperfusion therapy.
Assessments of mortality would be most informative at the
population level for all patients with STEMI, regardless of
time of day and type of hospital—PCI-capable or not.
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