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B-Type Naturetic Peptide in
Heart Failure Management

CardioCase presentation

Walter’s complicated case
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Walter, a 73-year-old farmer, presents to
the ED with increasing shortness of breath.
He is a lifelong smoker with a history of
hypertension for which he was started on a
diuretic 10 years ago. He has not seen a
doctor since then. He complains of a
chronic cough, which has increased over
last month or so, with no fever or significant
sputum production. He is vague regarding
his symptoms but may have some
orthopnea. He denies chest pain.

The following is noted on examination:
• Walter is clearly working to breathe

(respiratory rate 32 breaths per minute)
• BP: 170/100 mmHg
• Heart rate: 98 bpm (regular)
• He is afebrile
• Jugular venous pressure (JVP): 4 cm

above the sternal angle
• S4 but no murmurs
• Hyperinflated chest with reduced air

entry, bibasilar crackles,
expiratory wheeze

• Trace bilateral pretibial edema

ECG shows:
• Sinus rhythm
• Left ventricular hypertrophy (LVH)

What is the diagnosis:
Heart failure, chronic obstructive
pulmonary disease (COPD), both or
something else?

Walter’s chest x-ray shows hyperinflated
lungs with no infiltrates, but slightly
prominent vascularity and a mildly
increased heart size (read as COPD with
possible mild heart failure [HF]).

He was treated with inhalers with some
improvement in symptoms was noted. He
was started on a calcium channel blocker
for BP control. A dose of furosemide was
given for good measure and he was sent
home.

Two days later, Walter returns to the ED
with worsening shortness of breath,
claiming he was unable to sleep at all
overnight and had to sit in a chair for relief.

What could have helped us make a more
definitive diagnosis when Walter first
arrived? For the answer, see page 24.
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The initial diagnosis of heart failure (HF) is
made based on a combination of:
• patient history,
• physical examination and
• chest x-ray.
However, making a diagnosis of HF based on
these measures is often difficult, particularly in
patients with multiple comorbidities or those in
whom a history and physical examination is
inadequate or conflicting. As well, left ventricu-
lar (LV) function imaging (usually echocardiog-
raphy) may not be readily available to assist the
clinician in making the initial diagnosis, partic-
ularly outside of a tertiary care facility or after
hours. Even when echocardiography is avail-
able, the presence of preserved LV systolic func-
tion does not exclude the diagnosis of HF.

BNP and NT-proBNP for the
diagnosis of heart failure

Natriuretic peptides, specifically B-type natri-
uretic peptide (BNP) and the inactive amino-
terminal of its prohormone, N-terminal prohor-
mone brain natriuretic peptide (NT-proBNP),
have been extensively studied as biomarkers in
the diagnosis and management of HF. They are
released from the cardiac ventricles in response
to stretch and have been shown to correlate well
with both LV end-diastolic pressure and the
New York Heart Association (NYHA) class of
HF symptoms, with higher levels of BNP and
NT-proBNP being associated with more severe
HF. These markers are elevated in the setting of
HF from any cause, including HF with pre-
served systolic function.

CardioCase discussion

Table 2

BNP and NT-proBNP assay cut-off points for the diagnosis of HF

Age (years) HF is unlikely HF possible; HF is very
other dx should likely
be considered

BNP All < 100 pg/ml 100 to 500 pg/ml > 500 pg/ml

NTproBNP < 50 < 300 pg/ml 300 to 450 pg/ml > 450 pg/ml
50 to 75 < 300 pg/ml 300 to 900 pg/ml > 900 pg/ml
> 75 < 300 pg/ml 300 to 1800 pg/ml > 1800 pg/ml

Dx: Diagnosis

Table 1

Practical tip

B-type natriuretic peptide (BNP) and N-terminal
prohormone brain natriuretic peptide
(NT-proBNP) should be used as adjuncts to
clinical diagnosis. These markers are most
helpful when the clinical diagnosis is not clear,
or in patients with multiple comorbidities
which may confound the diagnosis.

BNP and NT-proBNP
have been shown to

correlate well with both
LV end-diastolic pressure
and the NYHA class of
HF symptoms.
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There is compelling evidence that using
BNP/NT-proBNP is a useful adjunct to a clini-
cal assessment to rule in or rule out HF in both
patients presenting to the ED with shortness of
breath and in the outpatient setting (Table 1).
Although clinical characteristics of the patient,
such as age, obesity and renal function may
impact BNP and NT-proBNP values, these
markers are still potentially valuable in these
settings. Suggestive cut-off points for the diag-
nosis of HF with BNP and NT-proBNP have
been determined (Table 2). Note that NT-
proBNP cut-off points are stratified by patient
age, whereas BNP cut-points to rule in and rule
out HF are the same regardless of patient age.
With both assays there is a “grey area” where
HF is neither ruled out nor definitely ruled in.
This is important information for the investiga-
tion and management of these patients, as they
often have comorbidities and their presentation
may be multifactorial. Examples could include:
• Chronic obstructive pulmonary disease
(COPD) with cor pulmonale,

• pulmonary embolus with right ventricular
failure,

• COPD with uncontrolled atrial fibrillation,

• hypertension with elevated filling pressures
in a patient with pneumonia and

• many others.
The use of the natriuretic peptides as an adjunct
to the clinical diagnosis of HF has been
endorsed by the European Society of
Cardiology, the American College of
Cardiology, and the Canadian Cardiovascular
Society (CCS) in the HF consensus guidelines.1-3

Alternative scenario using BNP levels as
an adjunct to clinical assessment

On his initial visit, Walter had a BNP level of
1100 pg/ml. Initial therapy consisted of
IV nitrates and diuretics for management of
congestion and BP.

An echocardiography the next day showed
LVH with preserved systolic function and
evidence of diastolic dysfunction.

Angiotensin-converting enzyme inhibitors
were started and diuretics were continued

orally for BP and congestion management.
Walter improved rapidly and teaching was
initiated regarding:
• medications,
• importance of BP control,
• salt and water restrictions and
• smoking cessation.

He was discharged witha BP of 130/70
mmHg, no evidence of congestion and a
BNP level of 200 pg/ml 3 days later.

More on Walter...

Natriuretic peptides
can provide

important information
regarding prognosis and
may assist in the ongoing
management of HF
patients.
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Beyond the diagnosis of HF:
How can BNP and NT-proBNP
help in the management of HF?

Beyond their potential usefulness in the diagno-
sis of HF, natriuretic peptides can provide
important information regarding prognosis and
may assist in the ongoing management of HF
patients. BNP and NT-proBNP levels correlate
well with the severity of HF and have been
shown to be independent predictors of HF hos-
pitalizations, total mortality and cardiovascular
death, with similar or greater predictive value
than measures such as the Heart Failure Survival
Score. Several studies have shown that the use
of BNP or NT-proBNP to guide HF manage-
ment is associated with improved clinical out-
comes and reduced health costs. This may be
accomplished by reducing time to correct diag-
nosis, therefore reducing time to initiation of
appropriate therapy and avoiding unnecessary or
inappropriate investigations and treatments
(i.e., reducing the number of “fishing expedi-
tions” where multiple investigations and treat-
ment strategies are used while the correct diag-
nosis is being sought). This may be particularly
important in the rural or community setting
where there is no rapid access to specialist
assessment or cardiac investigations and where
patients must be transferred to larger centres for
further evaluation.
In patients who are admitted to hospital for

HF management, serial measurement of BNP or
NT-proBNP may be useful in assessing response
to treatment and determining the need for more
aggressive HF treatment strategies, such as
implantable cardioverter defibrillator (ICD)
implantation, or even the consideration for car-
diac transplantation. In patients with HF and
elevated natriuretic peptide levels, the failure of
medical therapy to reduce these levels by 30% to
50% has been associated with a high risk of
death or rehospitalization for HF. The half-life

of BNP is about 20 minutes, with NT-proBNP
having a longer half-life of 60 minutes. Serial
measurements are not recommended on a daily
basis, but rather could be done on presentation
and again, prior to discharge, to assess for an
appropriate drop in response to therapy. Levels
could also be done during treatment, if the
patient does not seem to be responding ade-
quately clinically.
The recent HF update from the CCS gives

recommendations relating to the use of BNP and
NT-proBNP as HF biomarkers (Table 3).3
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Table 3

Recommendations

1. BNP/NT-proBNP levels should be
measured to help confirm or rule out a
diagnosis of HF in the acute or ambulatory
care setting in patients in whom the clinical
diagnosis is in doubt

2. Measurement of BNP/NT-proBNP levels
may be considered in patients with an
established diagnosis of HF for prognostic
stratification

3. Sequential measurements of BNP/
NT-proBNP levels may be considered to
guide the therapy of patients with HF

PCard


