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Heart failure, which is now the main cause of in-
hospital death among patients over 65 years of age, is
the only cardiovascular disease for which the rates of
incidence and prevalence are increasing.1 In addition,
it is the most costly cardiovascular disease in the in-
dustrialized world. Despite recent therapeutic ad-
vances, the prognosis of heart failure is poor, and pa-
tients suffer multiple recurrences and re-admissions to
hospital. The ability to determine of levels of natriure-
tic peptides—biological indicators of the degree of
stress to which the myocardium is subject—is a step
forward in the management of these patients.

Currently, the diagnosis of acute heart failure is
based on patient clinical history, a physical examina-
tion, and the results of complementary tests (mainly
echocardiography). However, some 25%-50% of pa-
tients that seek help at the emergency room for decom-
pensated heart failure are initially diagnosed incorrect-
ly; unfortunately, echocardiography is not always
available in emergency rooms in Spain. New diagnos-
tic tests are therefore required that help to confirm
ventricular dysfunction in patients with dyspnea of un-
certain origin. The rapid, correct diagnosis of heart
failure allows the immediate start of intensive therapy,
improving patient prognosis and reducing costs.

As well as modulating the neurohormonal response
seen in heart failure, the B-type natriuretic peptides
could be diagnostically and prognostically useful bio-
markers.2 The initial studies in this area investigated
the usefulness of B-type natriuretic peptide (BNP), but
more recent work has shown that the aminoterminal
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fragment of BNP (NTproBNP) is also a good diagnos-
tic and prognostic indicator of heart failure. An auto-
mated immunoanalytical test for NTproBNP that takes
less than 20 min to complete is now available, allow-
ing levels of this marker to be determined in patients
with acute dyspnea in the emergency room setting.

B-type natriuretic peptides are initially synthesized
as pre-propeptides composed of 134 amino acids.
These are turned into proBNP-108, a precursor mole-
cule stored in secretory granules in the myocytes. Af-
ter its release, proBNP-108 is cleaved by the protease
furin into its N-terminal fragment (NTproBNP; a 76
amino acid peptide) and BNP (the biologically active
molecule). In humans, BNP and NTproBNP are main-
ly found in the left ventricle, but they are also de-
tectable in atrial and right ventricular tissue.3 Animal
studies have shown that myocardial induction and the
secretion of B-type peptides is rapid in situations of
myocardial stress, with detectable values in the blood
just a few minutes after stimulus.

Although they are derived from a common precur-
sor, BNP and NTproBNP are different in many res-
pects. The half life of BNP is just 18 min. As a biolo-
gically active molecule it is eliminated from the
bloodstream by specific receptors; it is also degraded
in peripheral blood by neutral endopeptidases. In addi-
tion, BNP values are rather unstable in vitro and de-
crease significantly in the 24 h following blood extrac-
tion. Finally, if this blood is stored in glass tubes, the
BNP level falls due to the activation of the kallikrein
system. NTproBNP, however, is a biologically inert
molecule and as such is not actively eliminated by any
special system. Its half life is some 60-120 min and in
humans it is at least partially cleared by the kidneys.
NTproBNP is more stable than BNP; little variation is
seen in its plasma concentration 72 h after blood ex-
traction, and this blood can be stored in glass tubes
with no problem.

At present, the determination of NTproBNP levels
is of diagnostic use mainly in patients with dyspnea
in the emergency room setting. The first study that
investigated the use of NTproBNP levels as a marker
of heart failure was undertaken by the Cardioen-
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docrine Research Group led by Mark Richards.4 In a
population of 205 consecutive patients it was shown
that NTproBNP is as useful as BNP, which at the
time was the standard biomarker for diagnosing acute
heart failure in patients with dyspnea. Later, our
group confirmed that the NTproBNP level was sig-
nificantly higher in patients with decompensated
heart failure, and showed this marker to be useful in
the identification of “masked” heart failure, defined
as left ventricular dysfunction and concomitant lung
disease.5 Multivariate analysis showed that, with res-
pect to defining the cause of dyspnea, knowledge of
the NTproBNP level improved diagnostic precision
better than all other types of information, including
that gleaned from medical histories, physical exami-
nations and blood analyses. It was then that the need
to establish 2 cut-off points was understood: one to
rule out and one to rule in a diagnosis of heart fai-
lure. These 2 values are required since, in the emer-
gency room, it is just as important to arrive at a rapid
diagnosis of heart failure as to determine the absence
of cardiac decompensation. More recently, the results
of the PRIDE study, which involved 600 patients,
showed that NTproBNP is a useful marker for both
identifying and excluding heart failure in the emer-
gency room setting.6 The study by Pascual Figal et
al.7 in this issue of the REVISTA ESPAÑOLA DE CARDIO-
LOGÍA analyses the value of determining the NTpro-
BNP level in patients arriving at the emergency room
with acute dyspnea of unknown origin. Previous
studies differed from this in that their main criterion
for inclusion was the presence of acute dyspnea, in-
dependent of whether the attending physician came
to an uncertain diagnosis of heart failure. Patients
with such a diagnosis are probably those most likely

to benefit from the measurement of their circulating
NTproBNP concentration.

The work of Pascual Figal et al7 and earlier studies
coincide in the usefulness of determining NTproBNP
levels in patients in the emergency room, but the small
numbers involved make it difficult to accurately esta-
blish any cut-off values. The ICON project, which in-
volved 1256 patients with acute dyspnea in Europe,
the USA, Australia, and New Zealand, has tried to
remedy this.8 This large study established a rule out
level for heart failure of 300 pg/mL (negative predic-
tive power 98%), independent of patient age or sex—
a figure that has been incorporated into the heart fai-
lure clinical guides of the European Society of Cardi-
ology.9 To establish the rule in value, sex and age were
taken into account since both of these factors can mo-
dify the circulating levels of some neurohormones. In
this case, sex was found not to significantly affect the
results, so the rule in value is based solely on age: 450
pg/mL for patients <50 years of age (sensitivity 97%,
specificity 93%), 900 pg/mL for those 50-75 years of
age (sensitivity 90%, specificity 82%), and 1800
pg/mL for those aged over 75 (sensitivity 85%, speci-
ficity 73%). It should be noted that the cut-off value
doubles from one age group to the next. Using these
results, Figure 1 shows an algorithm proposed for
diagnosing acute heart failure. 

Circulating NTproBNP values can be modified by
circumstances other than heart failure, and should be
taken into account when making a differential diagno-
sis. For example, high NTproBNP levels can be found
in patients with acute coronary syndrome, pulmonary
thromboembolism, atrial arrhythmias, and lung dis-
ease, etc. Currently, the effects of obesity and kidney
dysfunction on circulating NTproBNP levels are under

Patient Comes to the Emergency Room With Acute Dyspnea

Check Medical History, Perform Physical Examination,
ECG and Chest X-Ray, and Determine NTproBNP Levels

NTproBNP
<300 pg/mL

NTproBNP
between 2 Cut-off Values

NTproBNP

>450 pg/mL in Patients <50 Years Old

>900 pg/mL in Patients 50-75 Years Old

>1800 pg/mL in Patients >75 Years Old

Heart Failure
Very Likely

Heart Failure Unlikely,
But Perform Additional Tests

Heart Failure
Unlikely

Figure. Proposed algorithm for the
diagnosis of acute heart failure (inclu-
ding the determination of NTproBNP le-
vels) in patients coming to the emer-
gency room with acute dyspnea. A
similar algorithm might be used for BNP
and its respective cut-off values.



nostic value of determining the NTproBNP level is
currently being analyzed in several multicenter stu-
dies; the preliminary results indicate that it could also
provide information to physicians that will help in
making therapeutic decisions. 
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investigation. Via mechanisms that are still unclear,
obesity tends to reduce the circulating concentration,
although it is unknown whether this is true in patients
suffering from acute decompensation. With respect to
kidney function, a recent study from the Maastricht
group has shown that renal excretion of NTproBNP is
normal even when the glomerular filtrate is reduced.
Thus, even though kidney dysfunction is often seen in
patients with acute heart failure, it probably does not
substantially modify circulating NTproBNP levels. 

The work of Pascual Figal et al7 also shows that NT-
proBNP levels can provide prognostic information
during hospitalization. In this work, eight patients died
after admission (6 of cardiac causes and 2 of non-car-
diac causes); NTproBNP values of ≥5500 pg/mL in
the emergency room identified these patients with
77% precision. Studies with more patients are clearly
required to confirm this result, but it would appear that
extreme NTproBNP levels at the time of admission
can identify those patients most risk at risk. Some
studies have analyzed the prognostic value of NT-
proBNP in admitted patients after their discharge and
during follow-up. Richards et al10 found that the plas-
ma concentrations of BNP and NTproBNP during hos-
pital stay were the most important markers of risk of
death during a 2 year follow-up period. Similarly,
O’Brien et al,11 whose study involved 34 patients, re-
ported that the pre-discharge NTproBNP level was an
independent predictor of cardiovascular death or re-
admission for heart failure. Bettencourt et al12 ana-
lyzed the percentage reduction in NTproBNP levels
during hospitalization and found that patients who
showed a reduction of >30% had a better prognosis
than those with reductions of <30%. In this study it
was also noted that increasing NTproBNP levels were
a sign of poor prognosis; mortality was close to 80%
at 6 months in these patients. 

In summary, NTproBNP is a useful biomarker for
both the exclusion and diagnosis of acute heart failure
in patients with acute dyspnea in the emergency room.
Although some authors advocate determination of NT-
proBNP levels in all patients with dyspnea, this mar-
ker is at its most useful in patients with acute dyspnea
of uncertain origin. The plasma concentration of NT-
proBNP should be interpreted within the clinical con-
text of the patient and as a function of age. The prog-


