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ESPITE ITS LIMITATIONS, THE
standard 12-lead electrocardiogram (ECG) remains a
key diagnostic tool directing the emergency management of patients with an acute myocardial infarction.1 In 1980, DeWood et al2 reported
that patients presenting with acute chest
pain, persistent ST-segment elevation
progressing to Q waves, and elevations of cardiac biomarker levels were
found to have a total thrombotic coronary occlusion in 87% of cases. A variety of other serious conditions aside
from an acute myocardial infarction
may also cause ST-segment elevation.3
Time to reperfusion is a major determinant of outcome in patients presenting with an ST-segment elevation
myocardial infarction (STEMI).4,5 The
American College of Cardiology/
American Heart Association STEMI
guidelines recommend that the emergency department physician make the
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Context Allowing the emergency department physician to activate the cardiac catheterization laboratory is a key strategy to reduce door-to-balloon times in patients with
ST-segment elevation myocardial infarction (STEMI). There are limited data on the frequency of “false-positive” catheterization laboratory activation in patients undergoing percutaneous coronary intervention for suspected STEMI.
Objective To determine the prevalence, etiology, and outcomes of false-positive cardiac catheterization laboratory activation in patients with a suspected STEMI.
Design, Setting, and Patients Prospective registry from a regional system that
includes transfer of patients with STEMI from 30 community and rural hospitals with
pretransfer catheterization laboratory activation for percutaneous coronary intervention at a tertiary cardiovascular center in Minnesota. A total of 1345 patients were
enrolled from March 2003 to November 2006.
Main Outcome Measure Prevalence of false-positive catheterization laboratory
activation in patients with suspected STEMI by 3 criteria: no culprit coronary artery,
no significant coronary artery disease, and negative cardiac biomarker results.
Results Of the 1335 patients with suspected STEMI who underwent angiography,
187 (14%; 95% confidence interval [CI], 12.2%-16.0%) had no culprit coronary
artery and 127 (9.5%; 95% CI, 8.0%-11.2%) did not have significant coronary
artery disease. Cardiac biomarker levels were negative in 11.2% (95% CI, 9.6%13.0%) of patients. The combination of no culprit artery with negative cardiac biomarker results was present in 9.2% (95% CI, 7.7%-10.9%) of patients. Thirty-day
mortality was 2.7% (95% CI, 0.4%-5.0%) without vs 4.6% (95% CI, 3.4%-5.8%)
with a culprit coronary artery (P=.33).
Conclusions The frequency of false-positive cardiac catheterization laboratory activation for suspected STEMI is relatively common in community practice, depending
on the definition of false-positive. Recent emphasis on rapid door-to-balloon times
must also consider the consequences of false-positive catheterization laboratory activation.

decision regarding reperfusion therapy
within 10 minutes of interpreting the
initial diagnostic ECG,6 which may be
challenging because clinical decisions
are often made without a previous ECG
result for comparison or time to observe evolutionary ST-segment changes
or cardiac biomarker results. Upstream activation of the cardiac cath-
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eterization laboratory by the emergency department physician has been
recommended as a key strategy to reduce door-to-balloon times. 7 Although rapid reperfusion is an important quality metric, the potential clinical
and financial consequences associated
with false alarms need to be considered.8
The objective of this study was to determine the prevalence, etiology, and
outcomes of “false-positive” catheterization laboratory activation from a consecutive series of patients with suspected STEMI.
METHODS
The Minneapolis Heart Institute at
Abbott Northwestern Hospital in Minneapolis, Minnesota, is a tertiary cardiovascular center with referral relationships with community hospitals
throughout Minnesota and western
Wisconsin. In 2002, a regional system
for the management of STEMI, the
Level 1 MI program, was initiated,
with a standardized protocol for transfer of STEMI patients for primary or
facilitated percutaneous coronary
intervention from community hospitals up to 210 miles (338 km) from
the percutaneous coronary intervention hospital. The detailed design
and results of the Level 1 MI program
have been previously reported. 9,10
For patients presenting with symptoms for less than 24 hours with
ST-segment elevation or new left
bundle-branch block, the diagnosis
and decision to activate the catheterization laboratory was made by the
emergency department physician.
With a single telephone call, the catheterization laboratory team was immediately called in by a group page and
the interhospital transport service was
summoned. All emergency department physicians were board certified
in emergency medicine, family medicine, or internal medicine, depending
on the size and staffing patterns at the
community hospital. In cases of diagnostic uncertainty, at the discretion of
the emergency department physician,
the ECG may be faxed to the attend-

ing cardiologist for review before catheterization laboratory activation.
Twenty-four-hour on-site cardiology
consultation was available only at the
percutaneous coronary intervention
hospital. Patients who were transferred from a community hospital
bypassed the emergency department at
the percutaneous coronary intervention hospital (Abbott Northwestern)
and were taken directly to the catheterization laboratory. The ECGs used
in this analysis were those used to
make the diagnosis of STEMI obtained
at the transferring hospital.
Data obtained from all Level 1 MI patients were entered into a prospective
registry that included clinical, laboratory, ECG, angiographic, and follow-up data. No patients were excluded from the transfer protocol unless
the emergency department physician
thought that reperfusion therapy was
inappropriate because of underlying
conditions such as advanced metastatic cancer or end-stage dementia. Patients with advanced age, cardiogenic
shock, out-of-hospital cardiac arrest,
nondiagnostic initial ECG results, and
atypical presentations were included in
the data registry. Institutional review
board approval was obtained, including waiver of consent for in-hospital
data collection, data analysis, and 30day follow-up. Specific consent was
then obtained from all patients for
5-year follow-up.
Angiographic data were obtained
from the catheterization laboratory report and included the culprit coronary artery, number of vessels with
coronary artery disease, type of intervention, flow according to Thrombolysis in Myocardial Infarction study
guidelines before and after intervention, and ejection fraction using American College of Cardiology definitions.
The culprit artery was determined by
the interventional cardiologist to be the
coronary artery responsible for the
STEMI. If there was more than 1 potential coronary artery responsible, the
culprit artery was listed as multiple potential culprit arteries. If there was no
angiographic evidence of a coronary le-
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sion responsible for an acute coronary
syndrome, it was listed as none. Coronary angiograms, database forms, and
discharge summaries were reviewed by
an emergency department physician
(D.M.L.) and cardiologist (T.D.H.) to
confirm accuracy of the data and develop consensus. All index ECGs were
reviewed retrospectively to determine
whether criteria for ST-segment elevation or new left bundle-branch block
were met. If not, the ECG was reported as nondiagnostic. In cases without a clear culprit artery, the presumed diagnosis from the discharge
summary by the attending cardiologist, with supporting evidence, was reviewed by 2 of the authors (D.M.L. and
T.D.H.).
Definitions

Considerable variability exists in the
definition of a patient with a falsepositive STEMI. Therefore, we considered 3 clinical scenarios separately:
patients with ST-segment elevation
but no clear culprit coronary artery,
no significant coronary artery disease,
and negative cardiac biomarker
results.
ST-segment elevation was defined
as J-point elevation in 2 or more contiguous leads, with a cutoff of greater
than or equal to 0.2 mV in leads V1,
V2, or V3 and greater than or equal
to 0.1 mV in other leads.11 Elevated
cardiac marker levels were defined as
a troponin T peak of greater than or
equal to 0.1 or a creatine kinase MB
fraction peak of greater than 7%. A
culprit coronary artery was defined
as the presence of an acute total or
subtotal occlusion of a coronary
artery or a coronary lesion with a visible thrombus responsible for the
STEMI. For the purpose of this
study, we considered culprit coronary artery synonymous with infarctrelated artery.
Patients Without a Clear Culprit
Artery. The following definitions
were used for patients without a clear
culprit artery by angiography. Pericarditis was defined by clinical findings of a pericardial friction rub,
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typical chest pain worsened by position change or respirations with typical ECG findings (ST-segment elevation involving ⬎1 vascular territory),
a n d m i n i m a l c o ro n a r y d i s e a s e
(⬍50% stenosis of any coronary vessels). Myocarditis was defined by
typical ECG findings of pericarditis,
elevations of cardiac troponin levels,
a preceding infection, or characteristic findings on cardiac magnetic resonance imaging, 1 2 which was performed in 75% of cases.
Stress cardiomyopathy was defined
by characteristic apical or midventricular ballooning noted on left ventriculography, reversible left ventricular systolic dysfunction without
significant coronary stenosis,13 or cardiac magnetic resonance imaging
demonstrating absent hyperenhancement, which was available in 70% of
the cases. Previous myocardial infarction with persistent ST-segment elevation was defined by history of a
Q-wave myocardial infarction with
ST-segment elevation that was either
demonstrated on a previous ECG or
did not demonstrate ST-segment evolutionary changes. STEMI caused by
emboli or spasm was presumed to be
the etiology when there was no coronary lesion in a patient with positive
cardiac biomarker results, and myocardial infarction was confirmed by
cardiac magnetic resonance imaging
(delayed enhancement) or a regional
wall motion abnormality on left ventriculography or echocardiography in
the expected vascular distribution.
Pulmonary embolism was confirmed
by computed tomographic pulmonary
angiography.
Left ventricular hypertrophy was
noted if identified by echocardiography or the ECG computer algorithm.
Benign early repolarization or normal
variant was identified in patients with
negative cardiac biomarker results and
at least 4 of the following criteria: concavity of the initial up-sloping portion
of the ST-segment; notching or slurring of the J point; symmetric, concordant, predominant T waves; J-point elevation and widespread distribution of
2756

the electrocardiographic abnormality;
or temporal stability.14
No Significant Coronary Artery
Disease. No significant coronary artery disease was defined as less than
50% stenosis in any coronary artery;
moderate to severe disease was defined as 50% or greater stenosis in at
least 1 coronary artery.
Patients With a Culprit Artery and
Negative Cardiac Biomarker Results.
Definitions for patients with a culprit
artery but negative cardiac biomarker
results included the following: aborted
myocardial infarction was defined as diagnostic ST-segment elevation with a
clear culprit artery with negative cardiac biomarker results. Unstable angina was defined as nondiagnostic ECG
with a clear culprit artery and negative cardiac biomarker results.
Statistical Methods

Comparisons between patients with and
without a clear culprit artery were performed with either t tests for continuous variables (age) or 2 tests for categorical variables. All subgroup
comparisons were planned a priori, so
no formal adjustment was made for multiple comparisons. Thirty-day mortality data were analyzed with Fisher exact test because of the small number of
deaths. Hospitals were classified as having fewer than 10 000, 10 000 to 20 000,
or more than 20 000 annual emergency
department visits. To pool falsepositive rates across hospitals within
these 3 strata, fixed-effects metaanalytic methods with inverse-variance
weighting were used. Tests of trend in
false-positive rates across emergency department volume strata were obtained by
including a term for emergency department volume in a meta-regression model.
All analyses were performed with Stata,
version 10 (StataCorp, College Station,
Texas). P⬍.05 was considered statistically significant.
RESULTS
From March 2003 to November 2006,
a total of 1345 patients with suspected
STEMI were enrolled in the Level 1 MI
program, including 1048 transferred
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from 30 rural or community hospitals
and 297 who presented to the percutaneous coronary intervention hospital directly. Five patients died before angiography, all of whom had diagnostic
ST-segment elevation and were in cardiogenic shock at presentation. Angiography was canceled by the interventional cardiologist for 5 patients. Three
of these were canceled because of an elevated creatinine level, and the other
2 had atypical symptoms, with an ECG
considered nondiagnostic by the receiving interventional cardiologist
(FIGURE).
No Clear Culprit Coronary Artery

Of the 1335 patients who underwent
angiography, 187 (14%) did not have
a clear culprit coronary artery, 10
patients (0.7%) had multiple potential
culprit arteries (severe 3-vessel disease and positive cardiac biomarker
results), and 1138 (85.3%) had a clear
culprit artery. Patients with a culprit
artery were treated with percutaneous
coronary intervention (94%), coronary artery bypass surgery (4%), or
medical management (2%). Retrospective review of the index ECG
indicated that 24 patients (1.8%) did
not have diagnostic ST-segment elevation but instead had ST-segment
depression, T-wave inversion, or nonspecific ST-T changes, including 3
patients with positive biomarker
results (2 with non-STEMI and 1 with
a drug overdose) and 21 with negative
cardiac biomarker results. These
patients were included in the
no-culprit artery group.
The prevalence of false-positive catheterization laboratory activation with
the no-culprit coronary artery criteria
was 14% (95% confidence interval [CI],
12.2%-16.0%). A comparison of baseline characteristics and outcomes between patients with and without a culprit artery is shown in TABLE 1. For
cardiac risk factors, there was a higher
proportion of smokers (41.3% vs 32.1%;
P=.02), men (72.8% vs 65.2%; P=.03),
and advanced age (mean, 62.8 vs 57.4
years; P ⬍ .001) in individuals with a
culprit artery. Patients with a clear cul-
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Figure. Patients Enrolled in the Level 1 MI Program and Undergoing Angiography for Suspected ST-Segment Elevation Myocardial Infarction
1345 Patients enrolled in Level 1 program
1048 Transferred from a non-PCI
hospital
297 Presented initially to PCI
hospital

10 Excluded
5 Died before angiography
(cardiogenic shock)
5 Angiography cancelled
3 Renal failure
2 Nondiagnostic ECG

1335 Underwent angiography

1138 Had a clear culprit artery

10 Had multiple potential culprit arteries

187 Had no culprit artery

60 Moderate to severe CAD

1112 Had positive
biomarkers

26 Had negative
biomarkers

10 Had positive
biomarkers

0 Had negative
biomarkers

16 Had positive
biomarkers

1186 Had positive
biomarkers

127 No significant CAD

44 Had negative
biomarkers

48 Had positive
biomarkers

79 Had negative
biomarkers

149 Had negative
biomarkers

No significant coronary artery disease (CAD) was defined as ⬍50% stenosis in any coronary artery; moderate to severe CAD was defined as ⱖ50% stenosis in ⱖ1
coronary artery. PCI indicates percutaneous coronary intervention; ECG, electrocardiogram.

prit artery were also more likely to have
had a cardiac arrest (11.2% vs 3.7%;
P =.002) or cardiogenic shock (12.8%
vs 4.8%; P = .002). Patients without a
culprit artery were more likely to have
had a history of myocardial infarction
(23.5% vs 16.4%; P = .02) or coronary
artery bypass surgery (11.8% vs 6.2%;
P = .006). The 30-day mortality was
2.7% (95% CI, 0.4%-5.0%) without vs
4.6% (95% CI, 3.4%-5.8%) with a culprit artery (P=.33).
Of the 14% of patients with no clear
culprit artery, 64 (4.8%) had positive
and 123 (9.2%; 95% CI, 7.7%-10.9%)
had negative cardiac biomarker results.
The etiologies are listed in TABLE 2.
Approximately 75% of patients with no
clear culprit artery and positive cardiac biomarker results had a cardiac
magnetic resonance imaging result that
confirmed the diagnosis of a myocardial infarction (presumably because of
emboli or spasm), myocarditis, or stress
(takotsubo) cardiomyopathy.

Table 1. Baseline Characteristics and Outcomes in Patients With and Without a Culprit
Coronary Artery
% (95% Confidence Interval)
Clear Culprit Artery
(n = 1138)
Baseline characteristics
Age, mean (SD), y

P
Value
⬍.001

62.8 (14.1)

57.4 (16.4)

Male sex

72.8 (70.3-75.4)

65.2 (58.4-72.1)

.03

Hypertension

55.0 (52.1-57.9)

49.2 (42.0-56.4)

.14

Diabetes

15.1 (13.0-17.2)

12.8 (8.0-17.6)

.42

Dyslipidemia

54.4 (51.5-57.3)

47.6 (40.4-54.8)

.08

Smoker

41.3 (38.4-44.1)

32.1 (25.4-38.8)

.02

Family history of coronary
artery disease

46.4 (43.5-49.3)

40.1 (33.1-47.2)

.11

Previous myocardial infarction

16.4 (14.2-18.5)

23.5 (17.4-29.6)

.02

Previous percutaneous
coronary intervention

17.8 (15.5-20.0)

22.5 (16.5-28.5)

.13

Previous coronary artery
bypass graft

6.2 (4.8-7.7)

11.8 (7.1-16.4)

.006

Outcomes
Hospital mortality

4.0 (2.8-5.1)

2.1 (0.1-4.2)

.22

30-Day mortality

4.6 (3.4-5.8)

2.7 (0.4-5.0)

.33

1-Year mortality

6.2 (4.8-7.7)

4.3 (1.4-7.2)

.40

Cardiac arrest

11.2 (9.4-13.1)

3.7 (1.0-6.5)

.002

Cardiogenic shock

12.8 (10.9-14.8)

4.8 (1.7-7.9)

.002

Positive biomarkers

97.7 (96.8-98.6)

34.2 (27.4-41.0)
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Table 2. Etiologies of False-Positive Cardiac
Catheterization Laboratory Activation in
Patients Without a Culprit Artery (n = 187)
Etiologies by Biomarker Results
Negative biomarker results (n = 123)
Early repolarization
Nondiagnostic electrocardiogram
Pericarditis
Previous myocardial infarction
Left bundle-branch block
Left-sided ventricular hypertrophy
Vasospasm
Tachycardia related
Right bundle-branch block
Pacemaker
Brugada syndrome
Aortic dissection
Unknown
Positive biomarker results (n = 64)
Stress cardiomyopathy
Myocarditis
Previous myocardial infarction
ST-elevation myocardial
infarction–embolic/spasm
Left bundle-branch block
Non–ST-elevation myocardial infarction
Pulmonary embolus
Aortic neoplasm
Severe aortic stenosis
Drug overdose
Unknown

No.
25
21
20
20
11
8
4
3
3
3
1
1
3
17
15
9
9
4
2
2
1
1
1
3

No Significant
Coronary Artery Disease

Of the 1335 patients who had angiography and did not have a culprit
artery, 127 (9.5%; 95% CI, 8.0%11.2%) did not have significant coronary artery disease. However, 48 of
these patients (38%) had positive cardiac biomarker results. The most common diagnosis in this subgroup was
myocarditis, 15 (31%); stress cardiomyopathy, 15 (31%); or STEMI (confirmed by cardiac magnetic resonance
imaging) without an angiographic
lesion, 14 (29%). The 30-day mortality
in individuals without significant
coronary artery disease was 2.4%
(95% CI, 0%-5.0%) vs 4.8% (95% CI,
3.6%-6.0%) in those with coronary
artery disease (P=.27).
Negative Cardiac Biomarker Results

Of the 1335 patients who had angiography, cardiac biomarker results (troponin or creatine kinase MB fraction)
were negative in 149 patients (11.2%;
95% CI, 9.6%-13.0%). Of this group, 26
patients (17.4%) had a clear culprit artery, including 14 with an aborted
STEMI and 12 with unstable angina.
2758

The 30-day mortality in those with
negative cardiac biomarker results was
0.7% (95% CI, 0%-2.0%) vs 5.0% (95%
CI, 3.7%-6.2%) with positive cardiac
biomarker results (P =.02).
Sex Differences

There were 381 women (28.3%) enrolled in the Level 1 MI program.
Women had a higher prevalence of no
culprit artery, 17.1% (95% CI, 13.3%20.8%) vs 12.7% (95% CI, 10.6%14.8%), P = .04, as well as no significant coronary artery disease, 13.6%
(95% CI, 10.2%-17.1%) vs 7.9% (95%
CI, 6.2%-9.6%), P = .001. In contrast,
there was no significant difference in
negative cardiac biomarker results between women and men, 12.3% (95% CI,
9.0%-15.6%) vs 10.6% (95% CI, 8.6%12.5%), P =.36.
Left Bundle-Branch Block

Of the 36 patients (2.6%) who presented with a new or presumably new
left bundle-branch block, 16 (44%) did
not have a culprit coronary artery, 10
(27%) had no significant coronary artery disease, and 13 (36%) had negative cardiac biomarker results. Thirtyday mortality for these patients was
8.3%.
The frequency of false-positive catheterization laboratory activation was
compared among non–percutaneous
coronary intervention hospitals stratified by annual emergency department
volume to the percutaneous coronary
intervention (Abbott Northwestern)
center by using the definition of no clear
culprit artery with negative cardiac biomarker results. The rates ranged from
6.7% at the percutaneous coronary intervention center to 9%, 9.6%, and
10.7% for hospitals with annual emergency department volumes of greater
than 20 000 visits, 10 000 to 20 000 visits, and fewer than 10 000 visits, respectively, a difference that was not statistically significant (P =.36).
COMMENT
The prevalence of false-positive cardiac catheterization laboratory activation was 14% according to no-culprit
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coronary artery, 9.5% according to no
significant coronary artery disease, and
11.2% according to negative cardiac
biomarker result. This consecutive series of 1345 patients presenting with
suspected STEMI to 31 hospitals in a
regional percutaneous coronary intervention network in Minnesota represents a wide range of hospital sizes and
emergency department volume in an actual setting. In the current era of immediate coronary angiography, sensitive markers of myocardial necrosis, and
cardiac magnetic resonance imaging,
the definition of myocardial infarction and therefore false-positive catheterization laboratory activation is a
complex issue, and there is no gold
standard. The combination of no culprit artery and negative cardiac biomarker results was present in 9.2% of
patients, which might be considered as
the true measure of unnecessary catheterization laboratory activation.
The decision to provide reperfusion
therapy to patients presenting with
chest pain and ST-segment elevation is
not always easy because conditions
other than myocardial infarction may
cause ST-segment elevation.3 For example, studies have shown that distinguishing benign early repolarization
from acute myocardial infarction is
challenging for emergency department physicians and cardiologists
alike.15,16 Miller et al17 reported a 50%
false-positive prevalence of STEMI in
patients with a history of a myocardial
infarction. Retrospective review of cases
of presumed STEMI may identify ECGs
that were “overcalled,” especially in
light of subsequent diagnostic data.
However, physicians must make a rapid
decision about whether to provide
reperfusion therapy, which includes
either fibrinolytic therapy or activation of the cardiac catheterization laboratory team for timely percutaneous
coronary intervention. This critical decision process must balance the risk of
a false alarm with the consequences of
delaying myocardial reperfusion. Previous reports from single institutions
using fibrinolytic therapy for STEMI
have reported that 5.7% to 11% of pa-
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tients treated for STEMI did not have
a myocardial infarction.18,19 Adverse
consequences have been reported in patients who receive inappropriate fibrinolysis and are subsequently found to
have aortic dissections or pericarditis.20,21 This may be less important when
primary percutaneous coronary intervention is the reperfusion strategy and
an additional benefit of angiography includes immediate risk stratification in
patients without a culprit artery. However, the issue of false-positive catheterization laboratory activation remains a significant concern because
unnecessary emergency coronary angiography is not without risk to the patient and may impose a burden on limited human and physical catheterization
laboratory resources.
The prevalence of false-positive STsegment elevation in patients presenting with a suspected myocardial
infarction and undergoing primary percutaneous coronary intervention has
not been well described, even in clinical trials. For example, in the recently
reported Assessment of the Safety and
Efficacy of a New Treatment Strategy
With Percutaneous Coronary Intervention Trial, only 88% of patients randomized to facilitated or primary percutaneous coronary intervention
underwent intervention of a culprit lesion, and there was no discussion regarding the 12% of patients without an
intervention.22 More important, randomized clinical trials may not reflect
actual clinical practice.23
Previous reports18,19 used only cardiac biomarker levels and the ECG result to define false-positive STEMI. The
use of immediate angiography to characterize the coronary anatomy adds another component to the definition. For
example, in our series nearly 20% of patients who had negative cardiac biomarker results also had a clear culprit
artery and required an intervention.
However, even with coronary angiography the etiology of the ST-segment
elevation may not always be clear.24 Cardiac magnetic resonance imaging also
appears to be a useful diagnostic adjunct in patients without a culprit ar-

tery but with positive cardiac biomarker results.12
Achieving door-to-balloon times in
less than 90 minutes is an important
quality metric that is tied to pay for performance and has been the focus of recent quality improvement initiatives
such as the American College of Cardiology’s D2B Alliance and the American Heart Association’s Mission: Lifeline. Upstream activation of the cardiac
catheterization laboratory by the emergency department physician is one of
the key strategies to reducing door-toballoon times.7 A major challenge for
the emergency department physician is
the patient who presents with nonspecific symptoms or subtle ST-segment
elevation or QRS repolarization abnormalities that obscure or mimic STsegment elevation. In these cases, is it
best to immediately activate the catheterization laboratory, considering the
consequences of a false alarm, or take
the time to obtain additional data, such
as from serial ECGs, biomarkers, or an
echocardiogram?
Our results indicate that a wide
spectrum of etiologies may lead to
false-positive catheterization laboratory activation. Many of these include
high-risk patients who may benefit
from early diagnosis and risk stratification. Several patient populations
deserve special mention. Women had
a higher prevalence of false-positive
catheterization laboratory activation
based on no culprit artery or no significant coronary artery disease, but
there was no sex difference when
negative cardiac biomarker results
were used. Stress cardiomyopathy that
occurs predominantly in women
accounts for much of this discrepancy.
Patients with new or presumably new
left bundle-branch block had an inordinately high prevalence of falsepositive catheterization laboratory
activation (almost half did not have a
culprit artery). Patients with a previous myocardial infarction or previous
coronary bypass surgery had a significantly higher prevalence of no culprit
artery, likely because of abnormal
baseline ECG results.
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Although a wide range of hospitals
is included in the Level 1 MI program,
all the hospitals receive initial training
and immediate feedback and participate in ongoing quality improvement.
Whether or not the prevalence of falsepositive catheterization laboratory activation is similar in other centers is unclear. In this series, patients were
categorized by the discharge diagnosis, which may have been presumed or
suspected rather than based on strict diagnostic criteria. For example, a diagnosis of presumed pericarditis may have
been non–cardiac-related chest pain
with ECG changes because of early
repolarization. Relying on cardiac markers to diagnose an acute myocardial infarction may underestimate the falsepositive prevalence with this definition
of negative cardiac marker results because cardiac troponin levels may be elevated by nonischemic cardiac causes,
as well as noncardiac conditions such
as renal insufficiency, pulmonary embolus, or sepsis.25,26 Because the patients enrolled in this study required activation of the Level 1 MI transfer
protocol, we do not know how many
patients with a STEMI were missed or
undercalled by emergency department physicians.
CONCLUSION
In this series of 1345 patients with suspected STEMI, presenting to 30 hospitals in a regional STEMI network, the
prevalence of false-positive cardiac catheterization laboratory activations was
between 9.2% and 14%, depending on
the definition based on coronary
anatomy and cardiac biomarker levels. In the setting of increased emphasis on rapid door-to-balloon times, the
consequences of false-positive catheterization laboratory activation need
to be considered. False-positive catheterization laboratory activation may be
another quality metric to monitor for
a STEMI program.
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