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Natriuretic peptides



Mid  regional NT-proANP

Relevant prognostic role in patients with HF, CAD, hypertension, stroke
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Hemodynamic effects 

of NPs



Protective cardiovascular effects of 

physiological levels of NPs

regulation of volume/electrolytes homeostasis

 regulation of arterial blood pressure

maintenance of normal endothelial function

 control of body weight (lypolitic effect)

 anti-inflammatory property



Issues discussed in this 

presentation

Role in Hypertension and in Heart Failure

Prognostic role of NPs in CVDs 

NPs and CVD risk in the general population

Emerging role of NPs gene variants on CVD risk 
and outcome



Natriuretic peptides and 
hypertension:from 

etiopathogenesis to treament



Genetic decreases in atrial natriuretic peptide 

and salt-sensitive hypertension

John SW, et al. Science 1995 Feb 3;267(5198):679-81

ANP deficiency as a cause of hypertension: 

the experimental evidence



Evidence in human hypertension

Macheret et al. JACC 2012



NPs levels over the course of hypertensive 

disease

Macheret et al. JACC 2012



The genetic evidence: role of NPs variants associated to 

altered peptide levels



After adjustement for age, gender, BMI, SBP, GFR, smoking, diabetes, cholesterol
Levels, medication use, previous AMI or stroke, higher MR-proANP levels remained
Significantly associated with lower ABI, higher UACR, greater LV mass index,
particularly in African-Americans

Prognostic role of NPs in hypertension





Infusion of low dose ANP in mild essential hypertension

Tonolo et al, Circulation 1987



Hemodynamic changes during ANP infusion in essential 

hypertension

Tonolo et al, Circulation 1987



Natriuretic peptides and heart 
failure: implications in 

diagnosis, prognosis and 
treatment



Diagnostic role of circulating NPs levels in HF

Cody R et al. JCI 1986; 78: 1362-74



Prediction of Long-Term Survival in Chronic Heart Failure by 
Multiple

Biomarker Assessment: A 15-Year Prospective Follow-Up Study

Volpe M, et al. Clin Cardiol 2010



Prediction of Long-Term Survival in Chronic Heart Failure by 
Multiple

Biomarker Assessment: A 15-Year Prospective Follow-Up Study

Volpe M, et al. Clin Cardiol 2010



Implications of plasma NPs levels 

for therapeutic management of HF: ADHF



Meta-analysis results, pooling biomarker-guided therapy trial data, suggest

a significant reduction in risk for mortality through use of B-type natriuretic

peptide

The role of NPS as biomarkers for guiding the 

management of chronic heart failure

Motiwala SR and Januzzi JL. Clin. Pharm Ther 2013; 57-67



Natriuretic peptides and coronary 
artery disease: relevant 

prognostic role



NT-proANP and NT-proBNP levels in relation to 
coronary atherosclerosis

Barbato et al. Atherosclerosis 206 (2009) 258–264



Post-MI levels of NT-proANP and NT-proBNP 
identify subjects at higher risk for MACE

Squire IB. et al. Cli. Sci. 2004; 107:309-316



NT-proANP and NT-proBNP plasma levels and 
mortality following acute cardiovascular events

Makikallio et al Stroke 2005; 36:1016-20 



Plasma levels of NT-proANP have a prognostic role 
in patients with stable ischaemic heart disease 

Barbato E et al.  IJCA, 2012; 155:311-2

(n=428) NT-proANP level >4749 identified as the cut off value to predict death/MI 



MR-proANP as biomarker for risk prediction and 
guiding medical therapy in patients with stable 

ischaemic heart disease

Sabatine MS et al. Circulation 2012;125:233-240

Elevated levels of MR-proANP and MR-proADM in subjects that appear to be at lower risk clinically 
may be useful to select patients who derive a significant benefit from ACEI therapy.   



Natriuretic peptides and 
cardiovascular risk prediction in 

the

general population



NT-proBNP levels and prediction of acute 

cardiovascular events and mortality in apparently 

healthy subjects 

The Framingham Offspring Study

n=3346, 5.2 years FU

Wang T. et al. New Engl J Med 2004; 350:655-663



New Engl J Med 2004; 350:655-663

NT-proANP levels and prediction of acute 

cardiovascular events 

and mortality in apparently healthy subjects

The Framingham Offspring Study

n=3346, 5.2 years FU



n= >80000
Assessment of BNP or NT-proBNP in addition to measurement of conventional CVD risk factors (and other
characteristics) yielded apparently modest incremental improvement in risk discrimination for subsequent
CVD.



n=3649, 9 y FU
Inclusion of NT-proBNP in a Framingham-based model yielded significant improvement in
C-statistics in both men with and without CVD and resulted in a net reclassification
improvement of 8.8% (p = 0.0009) and 8.2% (p =0.05), respectively, for major CVD events.
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Genetic influence related to NPs for CV risk: the rs5065 

(T2238C) molecular variant of hANP and its role in acute 

cardiovascular events occurrence





Role of T2238C/ANP in outcome prediction in 

stable ischemic heart disease
n=914

Barbato E et al., JACC 2012



T2238C/ANP variant and risk of ischemic stroke 
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Rubattu S et al. Stroke 2004

role of T2238C variant



rs5065 and CV risk in the general population



Summary I

• Derangements of natriuretic peptides functions
contribute to the development of hypertension, CAD,
heart failure.

• Follow-up measurements of natriuretic peptides in
HT, CAD, HF patients certainly provide long term
prognostic information.

• The prognostic role of NPs reveal useful for better
management of CVDs.

• Circulating natriuretic peptides have shown a
significant predictive role for cardiovascular disease
risk in the general population in several
epidemiological studies.



Summary II

• A genetic influence of NPs system contributes to the
increased risk of major CVDs.

• An altered peptide structure of ANP, T2238C/rs5065,
is emerging as a novel cardiovascular risk factor
with significant prognostic implications in stable
ischemic heart disease patients and in the general
popualtion.

• Assessment of both circulating natriuretic peptides
level and T2238C/ANP allele status carrier promises
to be a useful combination in order to provide
important information in risk prediction and
therapeutical decision making in patients affected by
cardiovascular diseases.



NPs-based therapies as promising tools for the 

treatment of CVDs

Volpe M et al. Submitted 2013


