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The two congested failing giants: heart and liver
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Liver disease related to the heart includes acute liver injury
due to the heart, i.e., myocardial infarction, sustained
arrhythmia resulting in passive congestion of the liver,
chronic passive liver congestion, and “cardiac cirrhosis”
[1]. Causes of congestive heart failure appear in Fig. 1 [1].
Congestive heart failure occurs when patients with advanced
heart failure experience persistent and severe symptoms
interfering with daily life. Advanced congestive heart failure
manifests with typical symptoms (Fig. 1) and, by definition,
manifestations occur despite maximum evidence-based med-
ical therapy of heart failure, and reversible causes addressed
[2, 3]. Advanced heart failure has major socio-economic
burden; patients experience recurrent hospitalization, and
the risk of mortality increases with the frequency of re-hos-
pitalization [4, 5]. We reported that addressing an intensive
outpatient management program to patients with chronic
heart failure has beneficial long-term effects on clinical
parameters, and decreases hospitalization [6].
Durante-Mangoni et al. [7] describe a retrospective
study on clinical and histopathological features of liver
injury in consecutive patients with advanced heart failure,
seen between 2008 and 2016. The authors acknowledge
that cardiogenic liver disease is a common, but yet poorly
characterized complication of advanced congestive heart
failure. Despite previous studies [8, 9], information about
the ultimate impact of advanced heart failure in the liver
shows a wide variability. The authors reviewed 228 inpa-
tients undergoing screening for heart transplant. Forty-five
patients underwent liver biopsy for suspected liver disease
and median duration of cardiac symptoms of 5 years (class
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NYHA II-1IV secondary to ischemic heart disease 31%
and non-ischemic dilated cardiomyopathy 69%). Inclusion
criteria were broad and included hepatomegaly, pruritus,
jaundice and ascites, ultrasonographic findings of liver dis-
ease and portal hypertension, upper endoscopy positive for
varices, and abnormally persistent liver function tests.

The liver receives about one-forth of cardiac output, is
very prone to injury when conditions affect blood vessels,
and contribute to passive congestion or decreased perfusion
[10]. Patients developing right-sided heart failure alone
or associated with left-sided heart failure may evolve to
hepatic congestion, i.e., congestive hepatopathy resulting in
elevation of central venous pressure. Congestive hepatopa-
thy is suggested by liver enzyme abnormalities and right-
sided heart failure or other cause of elevated central pres-
sures. Three major pathogenetic mechanisms predispose to
hepatic injury under conditions of congestion, i.e., decreased
hepatic blood flow, decreased arterial oxygen saturation, and
increased hepatic venous pressures (Fig. 1) [10]. At gross
examination, the congestive liver has a “nutmeg” appearance
[11] with dark centrilobular zones (sinusoidal congestion),
which alternate with pale (normal) or yellowish (fatty) peri-
portal zones [11, 12].

Durante-Mangoni et al. [7] found that patients had a stiff
enlarged hepatomegaly, and elevated bilirubin. They also
included 19 viral hepatitis patients (42%), often encountered
in the “real-life” setting without an a priori exclusion crite-
rion for heart transplant. Included were also patients with
fatty liver, hemochromatosis, autoimmune liver disease, or
alcohol intake > 40 g/day in men and 30 g/day in women. A
complete cardiovascular functional assessment by echocar-
diography and Doppler ultrasound was performed.

Histological changes in congestive hepatopathy include
sinusoidal dilatation and edema, hepatic cord atrophy, con-
gestion, fatty change, red blood cells showing extravasation
into the Disse space, especially with increasing hepatic
venous pressure [13, 14]. Cholestasis can also occur and
bile thrombi appear in the canaliculi [15]. Hepatic and right
atrial pressures, and ischemia do show a correlation with
the extent of inflammatory changes, necrosis (especially

@ Springer


http://orcid.org/0000-0001-5359-1471
http://crossmark.crossref.org/dialog/?doi=10.1007/s11739-019-02103-6&domain=pdf

908

Internal and Emergency Medicine (2019) 14:907-910

CONGESTIVE HEART FAILURE
Major causes

* Miocardiomyopathy

* Constrictive pericarditis

¢ Tricuspid regurgitation

¢ Mitral stenosis

* Congenital heart defects

« Cor pulmonale

Symptoms

* Intolerance to exercise

* Fatigue and dyspnea

* Unintentional weight loss

« Refractory volume overload
* Hypotension, signs of inadequate perfusion

Stretching of liver capsule
Jaundice

Differential diagnosis from
obstructive conditions

LIVER CIRRHOSIS
* Hepatomegaly

HEPATIC INJURY
0 hepatic blood flow
 arterial oxygen saturation
71 hepatic venous pressures

Right hypocondrium dull pain

BLOOD
1 serum bilirubin
Total bilirubin generally <3 mg/dL
Mainly unconjugated
* Hemolysis
» * Hepatocellular dysfunction
~ « Canalicular obstruction (secondary to
- distended hepatic veins)
- * Pulmonary infarction
- * Drugs
- « Superimposed sepsis

1 serum alkaline phosphatase
Mildly elevated

————————— 1 serum aminotransferase
Mildly increased (2-3x UNL)

~o 4 serum albuminemia
~o <3.4 g/dL, rarely less than 2.5 g/dL
~o - liver synthesis,
1 degradation
1 vascular permeability
N Renal and gastrointestinal loss (protein-
N losing enteropathy)
AN + Ongoing intestinal lymphatic pressure

7

\_ Abnormal prothrombin time
N hepatic synthesis of coagulation
factors (11, V, VI, IX, and X)

 Increased portal hypertension

« Ascites

Fig. 1 Major etio-pathological, clinical, and laboratory changes with
ongoing congestive heart failure and congestive hepatopathy. Causes
of congestive heart failure and symptoms appear in the left upper yel-
low box. Major causes of hepatic injury, symptoms (pain), sign (jaun-
dice), and blood abnormalities (ULN =upper normal limit) appear in
the other boxes. In particular, hyperbilirubinemia [28] occurs in about
70% of the patients and correlates more with right atrial pressure than
cardiac output [11]. Several factors contribute to elevated bilirubin
[11], which is associated with increased risk of death in heart failure
[28]. A subgroup of patients show increased serum aminotransferase
levels [17] from ongoing ischemic hepatitis due to defective cardiac
output [29]. Hypoalbuminemia occurs in 30% to 50% of the patients
with advanced heart failure, and is associated with worse prognosis

in zone 3) [16] and dilatation [9]. Liver cirrhosis is sec-
ondary to the ongoing process of perivenular fibrosis with
accumulation of reticulin and collagen in zone 3, due to the
chronic congestive status. Tipically, the fibrous bands extend
outward from the central veins. The fibrous tissue can link
with portal tracts (namely cardiac fibrosis) with a picture
resembling the micronodular cirrhosis. The ongoing portal
fibrosis during congestive hepatopathy relates to increased
right atrial pressure, as well as dilatation of the right atrium
and ventriculum [14].

Durante-Mangoni et al. [7] looked at necroinflamma-
tory histological activity index, fibrosis by the Ishak scor-
ing system, and steatosis. Sinusoidal dilatation occurred
in 64% of the patients, irrespective of heart disease
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[30, 31]. Few factors contribute to this finding [32, 33]. Longstand-
ing right heart failure and elevated central venous pressure can also
evolve to liver cirrhosis [14], and symptoms include a dull pain in
the right hypocondrium because of stretching of the liver capsule.
Jaundice requires differential diagnosis from obstructive conditions.
Liver cirrhosis will be associated with increasing portal hyperten-
sion [34] and hepatomegaly, more evident signs of right-heart failure,
hepatojugular reflux and peripheral edema. If tricuspid regurgitation
develops, the liver might become pulsatile, a sign which is loss with
ongoing liver fibrosis and cirrhosis [33]. With ascites, the diagnostic
paracentesis shows high total protein content (> 2.5 g/dL, due to pre-
served synthetic function of the liver [10]) (colour figure online)

aetiology or severity. Median necroinflammatory index
was 3, median fibrosis was 1, and steatosis was absent. The
picture is a minor burden of histologically-proven liver
disease. Viral hepatitis was the only variable associated
with a higher grade of necroinflammation and advanced
fibrosis/cirrhosis. A viral hepatitis infection was found in
64% of the subgroup of patients (N = 14) with advanced
fibrosis/cirrhosis. Splenomegaly was significantly associ-
ated with fibrosis. In addition, levels of liver injury mark-
ers, the histology activity index, fibrosis and steatosis were
similar in patients with ischemic and non-ischemic cardio-
myopathy, and according cardiac functional parameters.
The Model for End-Stage Liver Disease (MELD) score
did not correlate with cardiac index. A poor correlation
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existed between histologic and ultrasonographic param-
eters. By ultrasonography, a coarse pattern had a 29%
positive and 63% negative predictive value for advanced
fibrosis/cirrhosis.

Several patients with congestive hepatopathy will not
diplay liver disease. With increased hepatic congestion,
however, abnormal liver biochemical tests and symptoms
develop (Fig. 1). The therapy of congestive hepatopathy
must focus on the underlying heart disease with optimiza-
tion of cardiac output, to slow down the ongoing changes
due to liver congestion. Diuretics require attention due to
potential deterioration of hepatic ischemia [17]. The proce-
dure of left ventricular assist device (LVAD) implantation or
cardiac transplantation are reserved to patients unresponsive
to maximal medical management and fulfilling the inclusion
criteria [18, 19]. MELD and modified MELD will identify
patients with worse outcomes one month after surgery and
reduced survival rates after 10 years [20]. Overall, conges-
tive hepatopathy is not associated with significant morbid-
ity or mortality or poorer prognosis, which instead depends
on the underlying heart disease. Thus, the optimization of
cardiac function may positively affect the natural history of
cardiac cirrhosis. A sudden ischemic hit (i.e., a superim-
posed shock), however, might explain a picture of fulminant
hepatic failure [21].

Durante-Mangoni et al. [7] conclude that severe liver
disease (“cardiac cirrhosis”) is uncommon in patients with
advanced heart failure. Other causes of liver disease may
exist if clinical, biochemical or ultrasonographic features
suggest severe liver disease in the subgroup of patients
with concomitant viral hepatitis, alcohol abuse or spleno-
megaly. Further comments are that ultrasonography may
overstate the severity of liver disease, unless other causes
of liver disease exist, and the echo-pattern is influenced by
prolonged liver congestion and impaired perfusion during
heart failure. The role of liver stiffness also requires atten-
tion. The Fibrosis-4 (FIB4) index, a marker of liver stiff-
ness (age [years] X aspartate aminotransferase [IU/L]/platelet
count [1079/L] X \/ alanine aminotransferase [IU/L]), is
associated with higher all-cause mortality in patients with
heart failure [22]. In acute decompensated heart failure,
liver stiffness by elastography shows high values (media
8.8 kPa) decreasing with clinical improvement [23]. Guide-
lines underscore that by elastography, comorbidities such as
acute, chronic liver disease, heart failure, congestive heart
failure, and extrahepatic cholestasis, represent sources of
variability [24]. Magnetic resonance imaging (MRI) might
also play a role in the diagnosis of hepatic congestion and
edema, irregular postgadolinium hepatic enhancement on
multiple phases. The presence of irreversible chronic liver
disease and hepatic fibrosis will result in enhancement with
a fine reticular and coarse linear pattern that develops pro-
gressively on venous and delayed phase images [25].

Despite potential bias due to sampling error [26, 27] liver
biopsy will accurately stage liver disease, advanced fibrosis,
B and C viral infection (which currently can be cured or sup-
pressed effectively). This step has a role before excluding
patients from advanced treatment strategies (i.e., heart trans-
plant or implant a mechanical circulatory support device),
and acknowledges guidelines of the International Society for
Heart Lung Transplantation [3].
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