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ABSTRACT

BACKGROUND: Myocardial ischemia is a strong trigger of B-type natriuretic peptide (BNP) release. As
ischemia precedes necrosis in acute myocardial infarction, we hypothesized that BNP might be useful in
the early diagnosis and risk stratification of patients with acute chest pain.
METHODS: In a prospective, international multicenter study, BNP was measured in 1075 unselected
patients with acute chest pain. The final diagnosis was adjudicated by 2 independent cardiologists. Patients
were followed long term regarding mortality.
RESULTS: Acute myocardial infarction was the adjudicated final diagnosis in 168 patients (16%). BNP
levels at presentation were significantly higher in acute myocardial infarction as compared with patients
with other diagnoses (median 224 pg/mL vs. 56 pg/mL, P �.001). The diagnostic accuracy of BNP for the
diagnosis of acute myocardial infarction as quantified by the area under the receiver operating character-
istic curve (AUC) (0.74; 95% confidence interval [CI], 0.70-0.78) was lower compared with cardiac
troponin T at presentation (AUC 0.88; 95% CI, 0.84-0.92; P �.001). Cumulative 24-month mortality rates
were 0.5% in the first, 2.1% in the second, 7.0% in the third, and 22.9% in the fourth quartile of BNP
(P �.001). BNP predicted all-cause mortality independently of and more accurately than cardiac troponin
T: AUC 0.81 (95% CI, 0.76-0.86) versus AUC 0.70 (95% CI, 0.62-0.77; P �.001). Net reclassification
improvement for BNP was 0.10 (P � .04), and integrated discrimination improvement 0.068 (P � .01).
CONCLUSIONS: BNP accurately predicts mortality in unselected patients with acute chest pain indepen-
dently of and more accurately than cardiac troponin T, but does not seem to help in the early diagnosis of
acute myocardial infarction.
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B-type natriuretic peptide (BNP) has emerged as a quanti-
tative marker of ventricular wall stress1-3 and important
clinical help in the early diagnosis of heart failure.4-6 Ex-
perimental and clinical studies have demonstrated that myo-
cardial ischemia and acute hypoxia are strong triggers of
BNP release.7,8 These observa-
tions were confirmed by clinical
studies demonstrating an immedi-
ate increase in natriuretic peptide
levels after transient myocardial
ischemia induced by cardiac exer-
cise testing.9-11

The early diagnosis of acute
myocardial infarction is currently
limited due to a delayed increase
of circulating cardiac troponin
levels within the first 4 to 6 hours
after the onset of symptoms.12

Therefore, it has been speculated
that the additional use of natri-
uretic peptides as a marker of
myocardial ischemia might im-
prove the diagnostic accuracy at
presentation and the management
of patients.13-15 Several studies
showed increased levels of natriuretic peptides in patients
with acute myocardial infarction but failed to convincingly
demonstrate a clinically meaningful benefit in the diagnosis
of acute myocardial infarction through the additional use of
natriuretic peptides.16-20 Because ischemia precedes necro-
sis in acute myocardial infarction, we hypothesized that
BNP might be useful in the early diagnosis of patients with
acute chest pain.

Several studies have established the prognostic value of
BNP in patients with acute myocardial infarction and un-
stable angina.21-23 The value of BNP in the risk stratification
of unselected patients with acute chest pain, however, has
been analyzed in only few studies for subgroups without
ST-elevation myocardial infarction.24 The second aim of the
present study, therefore, was to assess the prognostic value
of BNP in these patients and compare it with established
prognostic markers such as cardiovascular risk factors, with
established risk-stratification models25 and with cardiac tro-
ponin T (cTnT).

METHODS

Study Design and Population
Advantageous Predictors of Acute Coronary Syndrome
Evaluation (APACE) is an ongoing prospective interna-
tional multicenter study designed and coordinated by the
University Hospital, Basel, Switzerland.26,27 From April
2006 to June 2009, a total of 1247 consecutive patients
presenting to the Emergency Department with symptoms
suggestive of acute myocardial infarction such as acute
chest pain and angina pectoris were recruited. Of these,
BNP values at presentation were available in 1075. Patients

with terminal kidney failure requiring dialysis were ex-
cluded. The study was carried out according to the princi-
ples of the Declaration of Helsinki and approved by the
local ethics committees. Written informed consent was ob-
tained from all patients.

Routine Clinical
Assessment
All patients underwent an initial
clinical assessment including clin-
ical history, physical examina-
tion, 12-lead electrocardiogram
(ECG), pulse oximetry, standard
blood tests, and chest radiogra-
phy. cTnT, the MB fraction of
creatine kinase (CK-MB), and
myoglobin were measured at
presentation, and thereafter as
long as clinically indicated. Tim-
ing and treatment of patients were
left to the discretion of the attend-
ing physicians.

Adjudicated Final
Diagnosis

To determine the causal diagnosis for each patient, 2
independent cardiologists reviewed all available medical
records (including patient history, physical examination,
results of laboratory and radiologic testing, ECG, echo-
cardiography, cardiac exercise test, coronary angiogra-
phy) pertaining to the patient from the time of Emergency
Department presentation to 60-day follow-up. Cases were
reviewed with a third cardiologist in situations of diag-
nostic disagreement.

Acute myocardial infarction was defined as recom-
mended in current guidelines.28 In brief, acute myocardial
infarction was diagnosed when there was evidence of myo-
cardial necrosis in a clinical setting consistent with myocar-
dial ischemia. Necrosis was diagnosed by a rising or falling
(or both) pattern of cTnT with at least one value above the
99th percentile with an imprecision of �10%.26,27 Unstable
angina was diagnosed in patients with normal cTn levels
and typical angina at rest, a deterioration of a previously
stable angina, in cases of positive cardiac exercise testing or
cardiac catheterization with coronary arteries found to have
stenosis �70%, and in ambiguous cases in which follow-up
information revealed acute myocardial infarction or a sud-
den unexpected cardiac death within 60 days. Further, pre-
defined diagnostic categories included cardiac but not cor-
onary symptoms (eg, perimyocarditis, tachyarrhythmias)
and noncardiac symptoms. If acute myocardial infarction
was excluded in the Emergency Department, but no suffi-
cient further diagnostic procedures were performed for con-
clusive diagnosis, symptoms were classified as of unknown
origin.

CLINICAL SIGNIFICANCE

● B-type natriuretic peptide (BNP) levels
of patients with acute myocardial in-
farction are higher than in other chest
pain patients.

● The diagnostic accuracy of BNP for AMI
is moderate.

● BNP is a powerful predictor of mortality
in chest pain patients.

● Prediction of mortality of chest pain
patients with BNP is more accurate than
with cardiac troponin T.
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