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Heart failure should always be considered in patients with
shortness of breath and reduced exercise tolerance, especially
older people, and irrespective of comorbidities such as chronic
obstructive pulmonary disease.1 Symptoms and signs are rarely
enough for diagnosis, and additional investigations usually
follow.2 Measuring the serum concentration of natriuretic
peptides improves diagnostic accuracy in patients with suspected
heart failure in the non-acute setting,3-5 and evidence for these
tests also being helpful in patients with suspected acute heart
failure is growing.
International guidelines now recommend measuring natriuretic
peptide concentrations, and set age independent but different
exclusionary thresholds for the acute and non-acute setting.2
Although age independent thresholds are an attractive option
in daily practice, their diagnostic accuracy has not yet been
established. In a linked diagnostic meta-analysis (doi:10.1136/
bmj.h910), Roberts and colleagues evaluated thresholds for
plasma B type natriuretic peptide (BNP, ≤100 ng/L), N terminal
probrain natriuretic peptide (NTproBNP, ≤300 ng/L), and
mid-regional proatrial natriuretic peptide (MRproANP, ≤120
pmol/L) recommended for excluding heart failure in acute care
settings such as emergency departments.6 Their conclusion that
natriuretic peptide concentrations below these thresholds rule
out heart failure, with and without reduced ejection fraction, is
a major step towards routine use of these tests in emergency
departments and the safe but rapid assessment of patients
presenting with subacute or acute breathlessness.
Natriuretic peptides are a family of vasoactive hormones
produced by myocytes in response to stretch or increased wall
tension primarily caused by the pressure or volume overload
present in decompensated heart failure.7 In line with Laplace’s
law (wall tension=pressure×radius/wall thickness), the
production of natriuretic peptides will in general be higher in
heart failure with reduced ejection fraction (loss of myocytes
followed by left ventricular dilation and wall thinning) than in
heart failure with preserved ejection fraction (myocardial
dysfunction followed by interstitial fibrosis and left ventricular
wall thickening).8

These peptides are clearly a good candidate for a diagnostic test
for heart failure in acute hospital settings; but are the firm
conclusions drawn by Roberts and colleagues justified? After
a systematic search, the authors selected 37 unique study cohorts
for review and extracted data on the number of true positives
and negatives and false positives and negatives. Their reference
standard was clinical diagnosis based on suggestive symptoms
and signs, plus abnormality of cardiac structure or function
assessed by echocardiography, and related to a reduced ejection
fraction or to diastolic dysfunction with preserved ejection
fraction.2 They assessed the quality of each individual study
using the QUADAS-II checklist.9 Weaknesses in some of the
studies included poor masking of test results when determining
the reference standard diagnosis, inappropriate sequencing of
tests, and failure to deal with missing values or explain
withdrawals.6 But these limitations are unlikely to have biased
the findings.
The meta-analysis included only studies that evaluated the
diagnostic performance of natriuretic peptides in isolation, unlike
clinical practice where a diagnosis is virtually never based on
one diagnostic test. Diagnosis typically emerges from history,
examination, imaging, and tests in a natural hierarchy—for
example, signs and symptoms of heart failure followed by
electrocardiography, measurement of natriuretic peptides, and
chest radiography.1 The authors had no information on the
diagnostic accuracy of individual signs, symptoms, or other
diagnostic tests, and individual studies in their review did not
evaluate the performance of a diagnostic pathway. So the true
added value of natriuretic peptides remains to be quantified.
Although a single cut-off value to rule out heart failure is
preferable for ease of use, doctors considering using these tests
will also need reassurance that the threshold is valid in
subgroups such as older patients and those with specific
comorbidities. Although the study level data reported by Roberts
and colleagues does not allow for important subgroup analyses,
individual patient data (IPD)meta-analysis, where the individual
data of all participants in all studies are combined would be a
valuable next step. IPD meta-analysis would help identify
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subgroups in whom the recommended rule-out thresholds were
more or less accurate.10 IPD meta-analysis could also be used
to quantify the value of natriuretic peptides in addition to
symptoms and signs.3 11

Despite the lack of subgroup analyses or evidence of added
value in their systematic review, Roberts and colleagues’
conclusions that natriuretic peptide concentrations below
recommended thresholds can safely and reliably rule out heart
failure in the acute setting is justified; the negative predictive
values are high.2

What about the role of natriuretic peptides in the non-acute
setting? Adults with slow onset heart failure typically present
to primary care, and studies suggest that measuring natriuretic
peptide concentrations can also be useful in this setting; using
lower thresholds than those used in acute settings (35 ng/L for
BNP and 125 ng/L for NTproBNP).2-13 Supporting evidence is
incomplete however, and recommended thresholds for excluding
heart failure have not yet been fully evaluated.11 14

Routine use of tests for natriuretic peptides will improve the
management of patients with acute breathlessness. These tests
help doctors rule out heart failure quickly and identify those
who would benefit from additional confirmatory tests, typically
echocardiography. A meta-analysis of studies done in
ambulatory settings is now needed, preferably using IPD, to
strengthen the evidence underpinning rule-out thresholds
recommended for patients presenting less acutely.
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