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1 Abstract

Interactions between the heart and the liver have been under investigation for many years. Cirrhotic cardiomyopathy
characterized by hyperdynamic and hyporeactive circulation has been described in patients with advanced liver disease.
Liver disease due to heart failure comprises acute hypoxic hepatitis due to reduced hepatic blood flow and congestive
hepatopathy due to increased pressure within hepatic veins. Despite some specific characteristics, clinical presentation
and treatment of cirrhotic heart disease and cardiac liver diseases are similar to the management of heart failure and liver

cirrhosis of other origin.
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INTRODUCTION

There are many reports published on the interactions
between the heart and the liver, including cirrhotic
cardiomyopathy, acute liver injury and chronic congestive
hepatopathy. Cardiac dysfunction observed in patients with
cirrhosis is characterized by increased cardiac output due to
hyperdynamic circulation. Acute ischaemic hepatitis results
mostly from decreased blood supply to the peripheral organs,
and congestive hepatopathy reflects impaired blood return
to the right ventricle with increased filling pressure [1]. This
study present a short report on hepato-cardiac relations.

Definition of cirrhothic cardiomyopathy. Heart dysfunction
has been observed in the course of liver cirrhosis of different
origin [2]. It is mostly characterized by increased heart rate,
increased cardiac output and reduced peripheral vascular
resistance, called hyperdynamic circulation [3]. Vascular
reactivity to vasopressors, such as adrenaline and angiotenisin
I1, is decreased in liver cirrhosis so the circulation and is also
called hyporeactive [4]. To diagnose the so-called cirrhotic
cardiomyopathy chronic cardiac dysfunction characterized
by systolic dysfunction, presenting with impaired contraction
in response to stress and/or impaired left ventricular
relaxation with electrophysiological abnormalities in the
absence of known cardiac disease, need to be revealed [5]. At
the 2005 World Congress of Gastroenterology in Montreal,
Canada, diagnostic criteria for cirrhotic cardiomyopathy
were presented, including impaired response to exercise,
resting ejection fraction <55%, impaired relaxation with the
ratio of early to late phases of ventricular filling E/A ratio
<1.0, prolonged deceleration time (>200 ms), or prolonged
isovolumetric relaxation time (>80 ms). Minor criteria
included electrophysiological abnormalities, chronotropic
incompetence, electromechanical uncoupling/dyssynchrony,
prolonged QTc interval, enlargement ofleft atrium, increased
myocardial mass, increased brain natriuretic peptide level
(BNP) and pro-BNP, or increased troponin I level [6].
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Pathogenesis of cirrhotic cardiomyopathy - haemodynamic
changes. Different mechanism have been reported to be
responsible for the development of systolic dysfunction in
cirrhotic cardiomyopathy, including down-regulation of beta-
adrenergic receptors as the result of increased sympathetic
drive, activation of renin-angiotensin-aldosterone system,
abnormalities of membrane calcium channels, and the
deleterious effect of some humoral factors, e.g. nitric oxide
and cytokines, as well as apoptosis mediated by cytokines,
and TGEF-beta, mostly [7, 8]. Subsequent, lower than normal
increase in the amount of ejected blood after exercise has been
observed mostly as the result of decreased cardiovascular
reactivity [9, 10]. Diastolic dysfunction is characterized by
impaired relaxation resulting in an increase in left ventricular
end-diastolic pressure [11]. Parameters of diastolic dysfunction
used in the evaluation of patients with liver cirrhosis follow
general recommendations [12]. On echocardiography,
increased left ventricular end-diastolic volume and left atrial
volumes are observed in patients with liver cirrhosis [13].
Studies comprising patients after transjugular intrahepatic
portosystemic shunts showed increased pulmonary capillary
wedge pressure, as well as increased pulmonary resistance,
suggesting significant diastolic dysfunction [14]. Sodium and
water retention was also reported to induce left ventricular
hypertrophy resulting in diastolic dysfunction [15]. This
mechanism may be also responsible for diastolic dysfunction
in cirrhotic cardiomyopathy due to hyperaldosteronism.
Hypertrophy, fibrosis and subendothelial oedema result in
increased stiffness of the myocardial wall, with high filling
pressures. Another risk factor for the development of diastolic
dysfunction is impaired bowel function, including decreased
motility and damage of mucosa with increased permeability.
Subsequent bacterial translocation increases exposure to
bacterial toxin as well as TNF-a which have been shown
to have negative inotropic effect on the heart [16]. Some
haemodynamic effects of liver disease are shown in Table 1.

Pathogenesis of cirrhotic cardiomyopathy - electrophysio-
logical abnormalities. Autonomic dysfunction characterized
by increased sympathetic drive and decreased vagal tone,
as well as decreased density of potassium and calcium
currents in ventricular myocytes, seem to be responsible
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Table 1. Haemodynamic pattern in liver disease

Systemic arterial blood pressure d, vascular resistance {, blood volume T,
circulation cerebral blood flow ¥, renal blood flow ¢
Heart heart rate T,cardiac output T, left atrial volume,
left ventricular volume — pulmonary artery pressure T
Pulmonary  blood flow T, vascular resistance ¥, blood volume
circulation

for electrophysiological disorders, including prolongation
of QT interval and impaired electromechanical coupling.
Fortunately, life-threatening arrhythmias are uncommon in
cirrhotic cardiomyopathy [17]. QT prolongation was reported
to be the marker of fatal prognosis, but recent studies have not
supported thisfinding. Afterliver transplant, QT was observed
to decrease to normal values [18]. Electrophysiological
abnormalities also include electromechanical dyssynchrony,
resulting in contractile dysfunction and reduction of left
ventricular ejection fraction [19].

Acute cardiogenic liver injury. Since the liver is quite
sensitive to ischemia, any heart dysfunction may result in
liver disorder. Hypoxic liver disease, also called hypoxic
hepatitis, is typical for acute heart failure, and congestive
hepatopathy is usually observed in advanced chronic heart
failure with right ventricular involvement. Acute cardiogenic
liver injury (ACLI) described in patients with cardiogenic
shock although not specific for heart dysfunction as the
underlying disease, has been most commonly observed in
patients with heart failure [20]. Fatty liver disease resulting
from lipid disorders, obesity or diabetes mellitus, increases
the risk of ischaemic injury [21]. Zone 3 hepatocytes
surrounding the central vein within the hepatic acinus seem
to be mostly exposed to ischaemia, resulting in their necrosis,
subsequent fibrotic reparative process and the development
of cirrhosis [22]. Damage of zone 3 hepatocytes, together
with dilatation of hepatic sinusoids and perivenular oedema
promoting liver fibrosis, are also the result of increased
venous pressure in the course of right heart failure, especially
with significant tricuspid regurgitation. Hypoxic hepatitis
seems to result not only from impaired liver perfusion
but also from hepatic congestion due to heart failure [23].
Decreased venous return to the right ventricle results in
vascular stasis, with subsequent clot formation within the
hepatic veins, and venous congestion makes the liver even
more susceptible to ischaemic injury [24]. Decreased arterial
blood supply due to left ventricular dysfunction, together
with impaired venous return to the failing right ventricle,
results in liver enlargement as well as an increase in liver
enzymes [25]. Although clinical presentation of cardiac-
related acute liver injury, including weakness, apathy, mental
confusion, hepatic coma, jaundice, bleeding diathesis, does
not differ significantly from those of other, specific origin, the
laboratory pattern may suggest underlying heart disease [2].
Sudden and significant increase in alanine aminotransferase
activity 10 - 20 times above the upper normal value, with
obvious decrease within the following 72 hours, is typical for
hypoxia different from viral or alcoholic liver disease. Lactate
dehydrogenase level has been also observed to increase
abruptly due to liver hypoxia, and ALT and LDH ratios lower
than 1.5 reinforces the suspicion of hypoxic hepatitis [25].
Clinical and biochemical data are usually sufficient to
establish the diagnosis of the liver injury related to heart

disease, but sometimes a liver biopsy may be needed [26].
Bilirubin level has been also revealed to increase in the
course of cardiac liver disease, being the strongest risk factor
for poor prognosis. Low albumin, if present, has also been
a marker of low survival rate. Together with albumin, the
synthesis of coagulation factors is limited, leading to bleeding
complication [27].

Cirrhotic hepatopathy. Congestive hepatopathy, resulting
mostly from increased right ventricular filling pressure, may
be difficult to distinguish from liver cirrhosis, and its clinical
presentation suggests underlying cholelithiasis, peptic ulcer
or colitis [28]. The most important mechanisms responsible
for the development of congestive hepatopathy include
hepatic congestion, decreased hepatic blood flow and
hypoxemia [25]. Histological findings usually reveal atrophy
and necrosis of hepatocytes surrounding the central vein, as
well as bile thrombi resulting in cholestasis [26]. Abnormal
liver function tests observed in the course of congestive
hepatopathy do not show such a clear specific pattern as in
patients with hypoxic hepatitis. They reflect heart failure
induced cholestasis and heart failure induced liver cytolysis.
Heart failure induced liver cytolysis is the result of
hypoperfusion and subsequent hypoxygenation of liver cells
[29]. Histological findings of liver cytolysis reveal alternating
areas of centrilobular necrosis (zone 3 acini) and haemorrhage.
Zone 3 is the furthest region of the liver lobule that receives
blood from the portal vein and hepatic artery [30].
Transaminases and lactate dehydrogenase have been reported
to be elevated. Advanced heart failure seems to result in
cholestasis, based on an increased level of bilirubin, alkaline
phosphatase and gamma-glutamyl transpeptidase. Together
with the blood vessels that are constricted by the surrounding
oedema, the bile canaliculi and ductules within the lobules
are also compressed. The increased hydrostatic pressure in
the liver sinusoids, as a compensatory mechanism then leads
to hypertrophy of hepatocytes, which further compresses
the bile canaliculis [28]. Cholestatic enzymes, together with
low albumin and high bilirubin, have been shown to be
markers for poor outcome in chronic heart failure [31].
Although irreversible liver cirrhosis is an absolute
contraindication for sole heart transplantation, reports have
been published reports on the regression of cardiac cirrhosis
after heart transplantation [32]. Some characteristics of liver
disorders related to heart disease are shown in Table 2.

Table 2. Liver disorders of cardiac origin

Acute ischaemic tissue hypoxia, marked elevation of AST, ALT, LDSH, ALP

hepatitis and bilirubin
Congestive perisinusoidal oedema, sinusoidal thrombosis, ascites,
hepatopathy jaundice, normal or mild elevation of AST, ALT, LDSH, ALP and
bilirubin
CONCLUSIONS

Interactions between the heart and the liver have been
well defined. Since the clinical effect of both cirrhotic
cardiomyopathy and cardiac cirrhosis is similar to heart
and liver disorders of other origin, management follows the
current recommendations for heart failure and liver disease
[33, 34, 35].
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