
Abstract 

Brain natriuretic peptide (BNP) is well known cardiac hormone released from the left ventricle 
myocardium as result of heart wall injury. It is a often used biochemical marker of heart failure. Its 
greatest role is in distinguishing etiology of dyspnea. The role of BNP in cirrhotic patients is not fully 
explored jet. It is well known that cirrhosis leads to diastolic and consequently systolic dysfunction, 
causing increase of BNP values. BNP could be a good follow up marker in cirrhotic patients, and a 
marker od liver decompensation, since its values positively correlate with Child Pough score, and other 
complications of liver cirrhosis. There are more studies needed in this field.   
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Introduction

Brain natriuretic peptide (BNP) is a 32-amino acid peptide, 
cardiac hormone produced from the left ventricle as repercussion 
to left ventricular diastolic dysfunction. It is a biochemical marker 
of diastolic heart failure [1], which can be diagnosed if there are 
symptoms of congestive heart failure, normal or mildly abnormal left 
ventricular systolic function, and evidence of abnormal left ventricular 
relaxation, filling, diastolic distensibility or diastolic stiffness [2].

 
Since the signs and symptoms of heart failure are not so specific, 

and the patients are mainly presenting with shortness of breath or 
dyspneathat can be caused by many pulmonary disease including 
chronic obstructive pulmonary disease exacerbation and respiratory 
distress, it is a great parameter in distinguishing heart failure and 
pulmonary etiology of symptoms. Many studies have searched for 
threshold concentration of BNP that excludes heart failure. They 
found values that differ acute failure including also worsening of 
chronic failure with cut-off point of 100 pg/mL, form chronic heart 
failure with cut-off point of 35 pg/mL [3]

BNP is of great use in emergency departments and intensive care 
units [4] where this kind of patients are very frequent, and sometimes 
severe. Recent studies showed the importance of BNP in critical care 
units as predictor of severity of disease and outcome in patients with 
non-cardiogenic pulmonary edema [5], severe sepsis [6], and chronic 
hypercapnic respiratory failure patients [7]. It is also pointed out its 
importance in predicting need for intensive care treatment in patients 
with acute exacerbation of chronic obstructive pulmonary disease 
[8]. These diseases are often followed by heart failure, and also the 
elevation of BNP.

 
There are many non-cardiac diseases affecting diastolic heart 

function, resulting pressure and volume overload, and consequently 
increase level of BNP, such as renal failure, various pulmonary disease, 
anemia, type two diabetes mellitus and chronic liver disease (9). In 
some of these situations, if a patient has a bearing cardiac disease, these 
values will be much higher, since that diseases act like precipitating 
factor for cardiac decompensation. If there is no coexisting cardiac 
disease, values barely reach cut-off values. 

BNP is sensitive and specific, simple and accessible test for 
diagnosing heart failure [10,11]. It is a good follow up marker, and 
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indicator for long term mortality [12]. Patients with chronic heart 
failure in some cases, according to severity and irreversibility of 
cardiac changes, have permanently elevated BNP, and so its values can 
be a good prognostic, and follow up marker. Higher BNP levels are 
linked with poor outcome, worst prognosis and higher mortality rate 
[13]. The measured value correlates with severity of disease and its 
prognosis [14,15].

Cirrhosis and cirrhotic cardiomiopathy

The cause of this paper is to explore the value of BNP in cirrhosis 
from the available literature.It is well known that cirrhosis affects 
diastolic heart function. According to that we can expect in some 
stages of disease elevation of BNP. Progression of the disease leads 
to many hemodynamic changes and consequently diastolic heart 
failure, with high left atrial pressure, lower cardiac output and higher 
peripheral vascular resistance[16-18].

Cirrhosis leads to enlargement of atrium, increasement of end 
diastolic atrial pressure, and consequently diastolic dysfunction. The 
first detectable heart complication of cirrhosis is impaired relaxation, 
or second grade diastolic dysfunction.Progression of disease leads to 
progression of diastolic dysfunction to pseudo-normalisation and the 
fourth grade known as restriction, which at the beginning reversible 
and thereafter irreversible. The higher stage is related to worse 
prognosis, so these patients should be monitored more often.Over 
time, that volume overload, high end diastolic volume, and diastolic 
dysfunction with large left atrium, leads to cardiac abnormalities, 
such as, mitral regurgitation, tricuspidal regurgitation and secondary 
pulmonary hypertension and portal pressure increase. All this 
abnormalities cause heart failure with preserved ejection fraction 
leading to heart failure with reduced left ventricle ejection fraction 
[2,19].
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Cardiac abnormalities as repercussion to cirrhosis are described 
as entity called “cirrhotic cardiomyopathy” [20,21], for the first 
time described at the end of the eighties. This complication is 
described in 40-50% of all cirrhotic patients. It can be detected by 
using electrocardiogram, transthoracic echocardiography, and BNP 
measures [19].There is no specific therapy for that state, only liver 
transplantation could be curative [19,22-23]. There is no underlying 
cardiac disease detected in these patients. 

Role of BNP in cirrhosis

Progression of cirrhosis leads todiastolic heart failure, at first 
with preserved ejection fraction, and after words with reduced left 
ventricle ejection fraction, causing BNP releasing, whose values are 
in correlation with the severity of cirrhosis and diastolic cardiac 
dysfunction [20,24].The main cause of BNP release is increasement 
of the left atrium volume, leading to myocardiocyte stretching [20]. 
There is one study pointing that BNP could be an early indicator of 
cirrhosis in patients with hepatocellular diseases and might also be 
related to the severity of the cirrhosis [25]. BNP values are higher, as 
the cardiac abnormalities are more serious.

 
Shi et al. described that BNP plasma levels rise in cirrhosis, and 

positively correlate with Child-Pugh score, the grade of esophageal 
varices, a history of spontaneous bacterial peritonitis, and the presence 
of ascites and collateral circulation [26]. Higher BNP levels are related 
to more frequent hospitalisations and higher mortality rate. 

The levels of plasma BNP in cirrhosis has been investigated, but its 
role as prognostic marker of the disease has not been fully explored 
[27,28]. It is only used as a marker of decompensated cirrhotic 
cardiomyopathy, indicating the level of cardiac abnormalities, not the 
level of cirrhosis [21]. Latest investigations proven that BNP levels are 
elevated in any stage of cirrhosis. The value correlates with progression 
of the disease and appearance of complications. 

BNP levels are higher in Child Pough B and C class than in class 
A, which has elevated values in comparison to healthy persons. 
Patients with cirrhosis complications, considering, ascites, collateral 
circulation, history of spontaneous bacterial peritonitis and 
esophageal varices are related with higher BNP levels. Its values 
are associated with medium term survival, implying its utility as 
prognostic predictor in cirrhosis [26]. These findings suggest BNP as 
prognostic factor of cirrhosis severity and treatment response follow 
up. However, there are more studies needed in this field.

Conclusion

BNP is valuable marker of heart failure used in first hand to 
distinguish cardiac cause of dispnea. Progression of cirrhosis leads 
to diastolic heart failure, and also elevation of BNP levels, whose 
values rise with Child Pough class, and other cirrhosis complications 
including esophageal varices and spontaneous bacterial peritonitis. 
According to that it could be a good prognostic factor and follow up 
marker of the disease. 
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