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Abstract 
Cardiomyopathy is a chronic disease of the myocardium characterized by an abnormal dilatation and thinning of the left ventricular 
(LV), associated with the contractile dysfunction of the muscle and loss of pump capacity, resulting in the occurrence of arrhythmias 
and myocardial infarction. It has many causes and can occur in the liver pathology inclusively. 
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Introduction 

For about 50 years, the deterioration of liver function was associated with the cardiovascular system functioning 
through hyperdynamic circulation [1]. It has been shown that patients with liver cirrhosis show a cardiac and circulatory 
dysfunction mainly governed by the peripheral vasodilation [2,3]. The hyperdynamic syndrome, caused by the liver 
dysfunction and the portal hypertension associated with the splanchnic  vasodilation may contribute to the myocardial 
disturbances in liver cirrhosis. Central hypovolemia in association with hypotension leads to the activation of 
baroreceptors and the volume receptors of the vasoconstrictor systems, this aggravating the hyperdynamic circulation 
and cardiac contraction.  

The results of the clinical and experimental studies have shown that the impaired myocardial contractility and 
electrophysiological abnormalities in cirrhosis define the notion of “cirrhotic cardiomyopathy” [4,5]. This term defines 
chronic cardiac dysfunction, characterized by a decreased contractile responsiveness to stress and impaired diastolic 
relaxation associated with electrophysiological abnormalities such as QT prolongation, in the absence of any heart 
disease [6]. Biochemical and physiological abnormalities of liver cirrhosis can affect heart rate, contractility, management 
and cardiac repolarization. 

Cardiac consequences of the hyperdynamic syndrome are the following: 
1. Systolic dysfunction - is a consequence of excessive release of nitric oxide (NO) and TNF that causes a 

reduced vascular reactivity to adrenaline and angiotensin II, respectively, altered beta-
adrenergic signal. This hypothesis is supported by cardiovascular reflex tests in patients 
with cirrhosis, who are affected [5]. 

 - contribute to the left ventricular hypertrophy (LVH), decreased cardiac output (CO) and 
heart failure. 

        2. Diastolic dysfunction - is caused by the activation of the sympathetic nervous system (SNS) and the renin-
angiotensin-aldosterone system (RAAS) by hypovolemia. 

                                             - characterized by delayed filling of the left ventricle due to left ventricular hypertrophy 
(LVH), subendocardial edema and destruction of collagen structure.                                     

                                              - contributes to fluid retention and the development of ascites. 
The criteria for the positive diagnosis of cirrhotic cardiomyopathy target systolic dysfunction and diastolic 

dysfunction and the supportive criteria are summarized in Table 1 [6]. The systolic function is directly proportional with 
the heart rate and cardiac output (CO). At rest, cardiac pressures are normal and CO is increased in patients with liver 
cirrhosis [6]. In some patients, it was found that exercise increases the pressure in the left ventricle (LV), ejection fraction 
and heart rate due to SNS tone. In contrast, the cardiac performance is reduced due to a lower cardiovascular reactivity 
[7]. The administration of vasoconstrictor substances (angiotensin II, terlipressin) increases peripheral vascular 
resistance and LV afterload. The exercise or the pharmacological point of view may reveal a latent left ventricular 
dysfunction in patients with cirrhosis, expressed by increased LV end-diastolic volume and decreased ejection fraction 
(EF). The increase in the value of atrial natriuretic peptide (ANP) in some cirrhotic patients can express an atrial 
distension associated with hypovolemia [8,9]. Ventricular mass is increased in some cirrhotic patients, associated with 
septal hypertrophy, which can be reflected by the level of troponin I, which may reveal this damage. This marker is 
increased in patients with cardiac ischemia but also in cirrhosis. BNP and pro-BNP are sensitive markers of myocardial 
alteration and are significantly increased in patients with compensated liver cirrhosis [10]. Levels of these peptides are 
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correlated with the severity of cirrhosis, the degree of cardiac dysfunction and myocardial hypertrophy, and 
hyperdynamic circulation. Therefore, the determination of BNP and pro-BNP is useful in screening patients with cirrhotic 
cardiomyopathy. 
Systolic dysfunction is the latency in patients with liver cirrhosis but is evidenced by exercise or pharmacologically. 
Reducing systolic function can cause complications in patients with liver cirrhosis [6]. 

Diastolic dysfunction is caused by a decreased LV compliance and relaxation, causing an abnormal LV filling. 
The pathophysiological background of the diastolic dysfunction is increased myocardial wall stiffness, consequently 
myocardial hypertrophy, fibrosis and subendothelial edema [11]. Sodium retention in patients with cirrhosis may lead to 
myocardial hypertrophy and diastolic dysfunction (Finucci et al.). Doppler echocardiography showed impaired ventricular 
relaxation, decreased E / A ratio and a decreased diastolic filling in patients with liver cirrhosis [12]. The renin-
angiotensin-aldosterone system (RAAS) and ANP are associated with diastolic dysfunction in cirrhosis [13]. Thus, there 
is evidence that the diastolic function is impaired in patients with cirrhosis and the diastolic dysfunction indicators can 
provide prognostic information that may affect the ventricular filling during the procedure. 

The prognosis of patients with cirrhotic cardiomyopathy is reserved due to undiagnosed cardiac dysfunction, 
which may increase the risk of death. Recent studies have shown that approximately 50% of the patients with liver 
cirrhosis performing signs of cardiac dysfunction before liver transplantation and 7-21% die by heart attack after 
transplantation [11]. In the advanced forms of liver cirrhosis characterized by vasodilation, hypovolemia and hypotension 
RAAS which increases DC, contributes to the stimulation of hydro-saline retention and development of hepato-renal 
syndrome, also with poor prognosis. 
 

Table 1. Diagnostic criteria for cirrhotic cardiomyopathy 
SYSTOLIC DYSFUNCTION -increasing CO at exercise or pharmacological stimuli  

 -EF < 55% 
DIASTOLIC DYSFUNCTION - E/A < 1 

- lengthening the deceleration time > 200msec 
- isovolumetric relaxation time > 80 msec 

CRITERIA FOR SUPPORT - electrophysiological abnormalities 
- abnormal chronotropic response 
- electromechanical dissociation 
- QT prolongation 
- LAH 
- increased myocardial mass 
- increasing pro-BNP and BNP 
- increased troponin I 

Legend: CO- cardiac output, EF- ejection fraction, E / A - ratio initial diastolic filling / atrial filling, LAH - left atrial 
hypertrophy, BNP- B-type natriuretic protein 
 
Treatment  

The management in cirrhotic cardiomyopathy is not well structured. Diuretics increase the elimination of sodium 
and improve cardiac function. Beta-adrenergic blockers are commonly used in patients with liver cirrhosis with portal 
hypertension, because of the lowering and prevention of bleeding by the rupture of esophageal varices. Beta-blockers 
lower heart rate and reduce QT prolongation. However, there are no studies to support the benefits of these therapies in 
cirrhotic cardiomyopathy. Currently, liver transplantation is the only therapeutic solution for associated cirrhosis and 
cardiomyopathy [14]. 
 
Conclusions  

There is overwhelming evidence on the presence of cardiomyopathy in patients with cirrhosis. Further studies 
are needed to deepen the mechanisms involved in the development of cirrhotic cardiomyopathy and the completion of 
therapeutic means of this condition.  
 
References 
1. Kowalski HJ, Abelmann WH. The cardiac output at rest in Laennecs cirrhosis. J Clin Invest. 1953; 32: 1025–1033. 
2. Schrier RW, Arroyo V, Bernardi M, Epstein M, Henriksen JH, Rodés J. Peripheral artery vasodilatation hypothesis: a proposal for the 

initiation of renal sodium and water retention in cirrhosis. Hepatology. 1988; 5: 1151–1157. 
3. Møller S, Henriksen JH. The systemic circulation in cirrhosis. in: Gines P, Arroyo V, Rodes J, Schrier RW. Ascites and renal dysfunction in 

liver disease. 2005, Blackwell, Malden, 139–155. 



Journal of Medicine and Life Volume 7, Special Issue 3, 2014 

55 

4. Møller S, Henriksen JH. Cirrhotic cardiomyopathy: a pathophysiological review of circulatory dysfunction in liver disease. Heart. 2002; 87: 9–
15. 

5. Alqahtani SA, Fouad TR, Lee SS. Cirrhotic cardiomyopathy. Semin Liver Dis. 2008; 28: 59–69. 
6. Møller S, Henriksen JH. Cirrhotic cardiomiopathy. J. Of  Hepathology. 2010; 53 (1), 179-180. 
7. Bernardi M, Rubboli A, Trevisani F, Cancellieri C, Ligabue A, Baradini M et al. Reduced cardiovascular responsiveness to exercise-

induced sympathoadrenergic stimulation in patients with cirrhosis. J Hepatol. 1991; 12: 207–216. 
8. Gerbes AL, Wernze H, Arendt RM, Riedel A, Sauerbruch T, Paumgartner G. Atrial natriuretic factor and renin-aldosterone in volume 

regulation of patients with cirrhosis. Hepatology. 1989; 9: 417–422. 
9. Rector WG Jr, Adair O, Hossack KF, Rainquet S. Atrial volume in cirrhosis: relationship to blood volume and plasma concentrations of 

atrial natriuretic factor. Gastroenterology. 1990; 99: 766–770. 
10. Wong F, Siu S, Liu P, Blendis LM. Brain natriuretic peptide: is it a predictor of cardiomyopathy in cirrhosis?. Clin Sci (Lond). 2001; 101: 

621–628. 
11. Zandi EM, Abbate A. Cirrhotic Cardiomyopathy. J Am Cell Cardiology. 2010; 56 (7): 539-549. 
12. Finucci G, Desideri A, Sacerdoti D, Bolognesi M, Merkel C, Angeli P et al. Left ventricular diastolic function in liver cirrhosis. Scand J 

Gastroenterol. 1996; 31: 279–284. 
13. De BK, Majumdar D, Das D, Biswas PK, Mandal SK, Ray S et al. Cardiac dysfunction in portal hypertension among patients with cirrhosis 

and non-cirrhotic portal fibrosis. J Hepatol. 2003; 39: 315–319. 
14. Jessup M, Abraham WT, Casey DE et al. 2009 focused update: ACCF/AHA guidelines for the diagnosis and management of heart failure in 

adults: a report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines developed 
in collaboration with the International Society for Heart and Lung Transplantation. J Am Coll Cardiol. 2009;53:1343–82. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


