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BNP Molecular Forms and Processing

Lam et al. JACC, 2007

Brain Natriuretic Peptide: Sudoh et al, Nature, 1988

BNP and its inactive amino terminal portion are neurohormones
released by the ventricles in response to increased LV wall stress
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BNP Release Activation



Specific 

High myocardium/serum ratio 

Not present in non-cardiac 

tissue, even pathologically

Sensitive 

Zero baseline 

Marker of ‘early,’ reversible 

cardiotoxicity

Immediate release with injury 

Predictive 

Long half-life in blood 

Release proportionate to extent 

of injury 

Robust 

Rapid, simple, and accurate 

Non-invasive / accessible / 

unexpensive 

Characteristics of an ‘ideal’ biomarker



The Place of BNP in current VHD Guidelines

ESC 2012: General comments on biomarkers in MR

“B-type natriuretic peptide (BNP) serum level has been shown to
be related to functional class and prognosis, particularly in AS
and MR.”

“Low-plasma BNP has a high negative predictive value and may be 
helpful for the follow-up of asymptomatic patients”

ACC/AHA 2014:
“Although the data are preliminary, the finding of a rising B-type 
natriuretic peptide could be helpful as another factor in deciding the 
optimal timing of mitral surgery.”

Nishimura, Otto et al. JACC, 2014
Vahanian et al. EHJ, 2012



BNP level in Mitral Regurgitation

BNP level is not related to MR itself but to the atrial and 

ventricular consequences of MR 

124 patients with primary MR; BNP vs. MR 
severity (ERO): r=0.17, p=0.06

Detaint et al. Circulation, 2005



BNP level in Mitral Regurgitation

Determinants
of BNP level

Impact of BNP level on survival

Detaint et al. Circ, 2005



BNP level and Exercise Parameters

Kerr et al. EHJ, 2008

n=33 asymptomatic or mild 
symptoms, moderate to 
severe MR, LVEF>60%



LV Longitudinal Function and BNP Level

Magne et al. Heart 2012

Bi-centric study, n=135 asymptomatic MR 
(moderate & severe) with no LV 

dysfunction/dilatation
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Determinants of BNP Level

LV diastolic function + Disease chronicity + 
Longitudinal function + … 

= BNP level



BNP level in Asymptomatic MR

BNP is a good marker of advanced stage of the disease

Pizarro et al. JACC, 2009
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BNP level in Asymptomatic MR

Pizarro et al. JACC, 2009



BNP and Impact on Outcome
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BNP and Impact on Outcome

Mentias et al. AJC, 2016

n=548 asymptomatic patients, preserved LVEF, moderate 
to severe MR, primary end-point= non-malignancy death 



Exercise BNP and Impact on Outcome
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BNP level significantly increase
during exercise

Exercise BNP is determined by ex. 
LV longitudinal function



Exercise BNP and Impact on Outcome
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Take Home Messages!

• Despite lack of recommendation, BNP level is of high clinical and 
prognostic importance in asymptomatic patients with MR 

• LV diastolic dysfunction, LA, Longitudinal function…are 
determinants of BNP level

• Exercise BNP level may have incremental prognostic value

• In asymptomatic patients with severe MR, no LV 
dysfunction/dilatation, and high BNP level…follow-up should be 
shorten/surgery could be discussed…
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