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15Liver Disease and Heart Failure

Mary Lauren Pfieffer and Julie Hannah

15.1  Introduction

Liver disease prevalence and mortality has increased worldwide since 2000 [1] with 
an estimated 1.5 billion people living with liver disease [1]. There are an estimated 
26 million people worldwide living with heart failure [2]. Awareness of the increased 
prevalence and knowledge of cardiohepatic interactions is important for primary 
care providers when providing care to patients. More specifically, cardiomyopathy 
can lead to or worsen liver disease and vice versa; liver disease can cause or worsen 
heart failure.

Hepatologists and cardiologists are not the only providers that need awareness of 
these coinciding conditions. Primary care providers are often the first provider a 
patient encounters when dealing with health complaints. Time until diagnosis can 
be lengthy, and quality of life can be poor for patients diagnosed with coinciding 
liver disease and heart disease [2]. Therefore, it is important for primary care pro-
viders to be well educated on the cardiohepatic interactions to identify symptomol-
ogy promptly for overall improved patient care.
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15.2  Liver Disease Related to Heart Failure

Liver disease occurs with heart failure related to the circulatory connection. The 
liver receives 25% of cardiac output. The liver receives blood flow from the hepatic 
portal vein and the hepatic artery [3]. Receiving perfusion from these two sources 
ultimately protects the liver as the other perfusion source can compensate if neces-
sary. The hepatic vein carries the blood through the inferior vena cava which leads 
to the right side of the heart [4]. When the heart cannot tolerate an increased venous 
return, it can cause a hepatojugular reflux. This occurs with an increase in jugular 
venous pressure and can be a noninvasive physical exam finding that can aid in 
diagnosis.

15.2.1  Liver Diseases and Conditions That Exacerbate 
Heart Failure

Specific liver diseases and conditions are seen when there is acute or chronic 
decrease in perfusion. Liver hypoperfusion and hepatic congestion are two major 
triggers for this [4]. These liver diseases and conditions then lead to or exacerbate 
heart failure. Liver diseases and conditions that will be discussed in further detail in 
their role with heart failure are cirrhotic cardiomyopathy, nonalcoholic fatty liver 
disease, and post-liver transplantation complications.

15.2.1.1  Cirrhotic Cardiomyopathy
Cirrhotic cardiomyopathy (CCM) has been discussed in the literature since the 
1960s but was originally thought to arise from alcoholism [5]. CCM is seen in 
patients with the absence of other heart diseases [5]. CCM is a condition related to 
heart failure and electrolyte abnormalities that leads to a decrease in cardiac output 
with an overall impaired cardiac function [6]. In advanced stages, CCM may lead to 
a hyperdynamic state and increased cardiac output. CCM is seen in 50 percent of 
patients with cirrhosis [7]. It generally has a delayed diagnosis related to its initial 
presenting symptoms [5]. Most patients with cirrhosis have left ventricular diastolic 
dysfunction with usual systolic function, but not all go on to have CCM [6].

There are three things that occur with CCM: systolic dysfunction, decreased 
diastolic function, and electrophysiological disturbances [4]. Cardiac dysfunction 
originates from splanchnic arterial vasodilation that occurs in patients with cirrhosis 
[6]. Systolic dysfunction relates to the impaired responsiveness to stress which 
leads to decreased contractility [5]. Diastolic dysfunction occurs in early stages of 
CCM and causes increase in filling pressures and decrease in ventricular relaxation 
[5]. Finally, patients with CCM experience electrophysiological disturbances. 
Patients with cirrhosis have prolonged QT intervals, but patients with CCM have 
more electrophysiological changes [5]. CCM patients have additional instances of 
electromechanical desynchrony and chronotropic incompetence [6]. Chronotropic 
incompetence is the inability of the sinus node to increase HR after exercise, leading 
to fatigue and exercise intolerance. QT prolongation makes these patients more 
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susceptible to ventricular arrhythmias. These circulatory abnormalities also relate to 
liver toxicity causing arterial dilation and hyperdynamic circulation [8].

Patients with CCM are often asymptomatic or experience very vague symp-
toms—fatigue and exercise intolerance [6]. Patients with CCM have peripheral dila-
tion which masks many heart failure symptoms [6]. The diagnosis is typically made 
based on cardiac labs and diagnostics more so than patient presentation.

Prognosis of CCM is not encouraging for patients. Some treatments are contra-
indicated in cirrhosis but would be useful in the presence of heart failure, such as 
beta blockers, angiotensin-converting enzyme (ACE) inhibitors, and angiotensin 
receptor blockers (ARBs) [4]. Beta blockers are potentially contraindicated in the 
case of refractory ascites or infection. Liver transplantation is a possibility for these 
patients if their cardiomyopathy is well managed before transplantation [4]. There 
are risks to liver transplantation on the heart as well which will be described in later 
sections. It is important for health care providers to be able to differentiate CCM 
from cardiac cirrhosis. In CCM, the liver affects the heart and in cardiac cirrhosis 
the heart affect the liver.

15.2.1.2  Nonalcoholic Fatty Liver Disease
Nonalcoholic fatty liver disease (NAFLD) increases the risk of heart disease and 
heart failure in many ways [9]. NAFLD is a metabolic disorder that correlates with 
increased adipose tissue on the liver [9]. While NAFLD is most connected to coro-
nary artery disease and buildup of coronary plaque, there are heart failure character-
istics also seen—left ventricular diastolic dysfunction, morphological and valvular 
heart abnormalities, and cardiac rhythm disturbances [9].

As the obesity rates continue to rise in the United States, so does the prevalence 
of NAFLD. It is the most prevalent liver disease worldwide [5]. It is seen in an esti-
mated 30% of healthy patients and 50–90% of patients with increased metabolic 
risks such as type 2 diabetes and dyslipidemia [5]. Both NAFLD and cardiovascular 
disease are seen in patients with metabolic syndrome; however, not all patients with 
NAFLD and cardiovascular disease will progress to heart failure.

There are many factors that trigger NAFLD to increase cardiac risk. Endothelial 
dysfunction causes greater atherosclerosis development that can affect heart func-
tion [9]. NAFLD leads to altered lipogenesis [9]. Thirdly, NAFLD increases sys-
temic inflammatory markers [9]. NAFLD also can lead to insulin resistance [9]. 
Lastly, NAFLD causes greater oxidative stress in the body which increases cardio-
metabolic risk [5, 9]. These six pathophysiological mechanisms cause NAFLD to 
increase cardiovascular disease.

Patients need to meet four criteria to be diagnosed with NAFLD. They first need 
to have hepatic steatosis seen on imaging or from biopsy [9]. Secondly patients with 
NAFLD need to demonstrate they do not overconsume alcohol [9]. Thirdly, patients 
cannot meet criteria for other diagnoses for hepatic steatosis [9]. Lastly patients 
with NAFLD cannot have other causes of chronic liver disease [9]. Once all four of 
these criteria are met, patients can receive the official NAFLD diagnosis. Clinical 
manifestations vary depending on the level of fibrosis and the amount of cardio-
metabolic diagnoses—diabetes, hypertension, dyslipidemia, and obesity severity [5].
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NAFLD can lead to hepatocellular carcinoma (HCC) and cirrhosis [10]. NAFLD 
is the third leading cause of HCC [10]. Patients with the combination of NAFLD 
and HCC are at increased risk for death related to other cardiometabolic factors 
attributing to NAFLD [10].

15.2.1.3  Heart Failure Following Liver Transplant
Roughly 12% of patients will have early onset heart failure after liver transplant 
[11]. Twenty-two percent of patients will have heart failure within 6 months of 
liver transplant [11]. The risk of heart failure goes down to 11% six months and 
beyond after liver transplant [11]. Increased heart failure risk is seen in older 
patients that are non-Hispanic and had poorer functional status prior to transplan-
tation [12].

Heart failure after liver transplant can occur early or late after transplant. Early 
heart failure occurs within the first 30 days after transplant and late heart failure is 
greater than 30  days after transplant [4]. Close follow-up post-transplantation is 
necessary to ensure identification of symptoms immediately.

Heart failure in the early stages of liver transplantation relates to the post- 
operation cardiac stress and all the hemodynamic changes from surgery [13]. Early 
heart failure also can be related to decreased myocardial function of the heart [13]. 
Research shows that late heart failure from liver transplantation is most likely con-
nected to other cardiovascular and metabolic risk factors [13].

The major cardiac adverse events that occur after liver transplantation are atrial 
fibrillation, heart failure, pulmonary embolism, stroke, myocardial infarction, and 
cardiac death [12]. Clinical manifestations depend on the presenting cardiac condi-
tion and can vary greatly. Also, presenting symptoms depend on the cardiac func-
tion of the patient pre-liver transplant.

Heart failure after liver transplant is associated with a high mortality [12]. 
Patients with the largest risk of heart failure and death are those that had prior his-
tory of atrial fibrillation and those with increased stroke risk factors [12].

15.3  The Role of Heart Failure in Liver Disease

Every condition that affects the right ventricle of the heart can cause burden on the 
liver related to backwards circulatory blood flow [3]. Reduction of right ventricular 
blood flow triggers liver congestion [3]. Many acute injuries to the heart can cause 
injury to the liver. Examples include myocardial infarction, acute decompensation 
of chronic heart failure, infection/sepsis, or pulmonary embolism [14]. Chronic 
heart issues can also lead to liver injury/disease, and the liver damage is related to 
chronic perfusion issues [14]. Examples of these chronic heart diseases that can lead 
to liver disease are heart failure, congenital heart disease, cor pulmonale, and sev-
eral others [14]. One of the major risks of chronic right-sided heart failure is conges-
tive hepatopathy. With acute heart failure, patients may experience cardiogenic 
ischemic hepatitis.
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15.3.1  Congestive Hepatopathy

Congestive hepatopathy is a condition related to progressive liver dysfunction and a 
slow progression of liver damage [14], which leads to congestion of liver paren-
chyma [15]. Congestive hepatopathy occurs in up to 65% of patients with heart 
failure [16, 17] and is most often seen in those with severe heart failure, left ven-
tricular assist devices (LVAD), congenital heart disease, and patients with Fontan 
circulation [4, 18].

There are three things that trigger congestive hepatopathy: blood inflow, blood 
outflow, and decreased oxygenation to the liver. Chronic decrease in hepatic blood 
inflow and outflow leads to congestion in the liver and volume overload [4, 5]. The 
deoxygenation leads to hypoxia of the liver and eventual liver failure [4, 5].

Patients suffering from congestive hepatopathy may complain of jaundice, right 
upper quadrant pain, early satiety, weight loss, and malaise [5, 19]. Physical exam 
findings most often include peripheral edema, ascites, jugular venous distension, 
hepatomegaly, and hepatojugular reflux [5, 19]. Hepatomegaly is seen in 90–95% of 
patients with congestive hepatopathy and can be as clinically significant as >5 cm 
below right costal margin [3]. Occasionally patients with congestive hepatopathy 
have a pulsatile liver related to increased blood volume in right side of the heart [3].

After surgical repair to resolve cardiac dysfunction, there is potential for chronic 
hepatopathy to lead to benign regenerative nodules, focal nodular hyperplasia 
(FNH), and/or malignant hepatocellular carcinoma (HCC) [14, 20]. Deciphering 
nodules versus normal enhancement on computed tomography (CT) is difficult for 
radiologists related to the chronic cardiac and liver dysfunction [20]. Therefore, 
close follow-up is imperative to ensure proper management and treatment for these 
patients.

15.3.2  Cardiogenic Ischemic Hepatitis

Cardiogenic ischemic hepatitis is a condition that occurs often in patients presenting 
with heart failure. There are many names in the literature surrounding this condi-
tion—cardiogenic ischemic hepatitis, acute cardiogenic liver injury (ACLI), hypoxic 
hepatitis, ischemic hepatitis, and shock liver. For the purposes of this chapter, the 
term cardiogenic ischemic hepatitis will be used.

Cardiogenic ischemic hepatitis occurs in roughly 20–30% of patients with acute 
heart failure [21]. This is seen most often following acute coronary events, cardiac 
arrythmias, and acute, severe hypotension and cardiogenic shock [4, 5].

The cause of cardiogenic ischemic hepatitis is the decrease in hepatic blood flow 
related to impaired cardiac output. Decreased hepatic perfusion can lead to hepato-
cellular dysfunction and necrosis of the liver [22]. Hepatic congestion and liver 
hypoperfusion are both needed to confirm this diagnosis.

Cardiogenic ischemic hepatitis is typically asymptomatic [4]. These patients 
occasionally will have acute hepatitis symptoms like nausea, vomiting, decreased 
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appetite, fatigue, and right upper quadrant abdominal pain [3, 23]. Increased symp-
tom duration can lead to jaundice and decreased urinary output, potentially leading 
to a flapping tremor and/or hepatic coma [3, 5, 19, 23]. The flapping tremor in these 
patients is related to decreased hepatic function leading to inability to filter toxins. 
Ultrasound exam may show dilation of the inferior vena cava and suprahepatic 
veins resulting in liver congestion [5]. This condition, like many other liver condi-
tions, may lead to issues with bleeding related to lack of liver coagulability [3, 4].

Mortality remains high for this condition related to the acuity and its effects on 
the entire patient [4]. Quick identification of the condition and perfusion restoration 
can improve patient outcomes [4]. Management will be discussed later in this 
chapter.

15.4  Approach to the Management of Liver Disease 
and Heart Failure

When managing patients with comorbid heart failure and liver disease, it is impor-
tant to keep in mind the additive effects of the two disease states. Early recognition 
of each disease is important due to the complex interplay between the two. The 
severity of heart disease and fatty liver disease is worse in patients who have both 
disease states, and there is a higher prevalence of fatty liver disease in patients with 
heart failure compared with the general population [24]. One study demonstrated 
that patients with comorbid heart failure with reduced ejection fraction and nonal-
coholic fatty liver disease (NAFLD) were younger, had higher body mass indexes 
(BMIs), and had more left ventricular changes compared to patients with normal 
liver morphology [25]. Additionally, patients with liver disease and heart failure are 
more likely to have a poorer prognosis and are at higher risk when undergoing car-
diac surgeries [26]. Both pharmacological and nonpharmacological management 
techniques are needed to prevent the more severe disease progression that can be 
seen in patients with these two comorbidities.

15.4.1  Pharmacologic Management

There are a few general principles of drug metabolism that are important to consider 
when treating co-occurring liver disease and heart failure. The efficiency of hepatic 
metabolism is multifactorial, comprised of the functionality of the hepatocytes 
themselves, the blood supply to the liver, and the availability of plasma proteins 
capable of binding drugs [27]. Therefore, there are multiple mechanisms by which 
disease processes can impair hepatic metabolism. Liver function test abnormalities 
do not always correspond with alterations in metabolism, making it difficult to pre-
dict to what degree drug metabolism will be affected [27]. However, it has generally 
been found that mild to moderate liver disease does not impair metabolism signifi-
cantly, and it is not until a patient is cirrhotic that medication doses need to be 
adjusted [27]. In cirrhosis, shunting of blood reduces drug elimination during the 
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first pass effect and cytochrome activity can be decreased; both can lead to increased 
serum concentrations of drugs [27]. Heart failure can additionally damage the liver 
due to venous congestion and decreased perfusion, which ultimately causes liver 
hypoxia and impacts hepatic metabolism of drugs [27]. Specific medication consid-
erations as they pertain to liver disease and heart failure treatment will be discussed 
further below.

15.4.1.1  Nonalcoholic Fatty Liver Disease (NAFLD)
There are currently no approved medications specifically for the treatment of 
NAFLD. High-dose vitamin E can be used in more advanced fibrosis [28]. There are 
several other current or emerging drug therapies that are being studied for use in 
NAFLD. Diabetes medications, including pioglitazone, metformin, GLP1 agonists, 
DPP-4 inhibitors, and SGLT2 inhibitors, are all being studied due to observed posi-
tive benefits in liver fibrosis or steatosis [28, 29]. In patients with comorbid heart 
failure, SGLT2 inhibitors could have the added benefit of reducing heart failure- 
associated risks. Conversely, though pioglitazone shows promise in treating NAFLD 
patients, it would be contraindicated in those with comorbid heart failure due to its 
risks of swelling and heart failure exacerbation [29]. There is additionally early 
research to suggest that use of angiotensin-converting enzyme (ACE) inhibitors or 
angiotensin receptor blockers (ARBs) could slow progression of hepatic fibrosis 
[29], which would be advantageous in heart failure patients given that treatment 
with ACE inhibitors or ARBs is already part of the standard of care.

15.4.1.2  Heart Failure
The standard therapeutic agents used to treat heart failure with reduced ejection 
fraction include ACE inhibitors, ARBs, ARNIs, beta blockers, diuretics, SGLT2is, 
and aldosterone antagonists. Specific considerations for each will be discussed sep-
arately below.

ACE Inhibitors
ACE inhibitors are largely excreted by the kidneys and are not expected to be 
affected much by hepatic dysfunction [26]. However, many are prodrugs which 
require metabolism in the liver to form active metabolites. These include enalapril, 
ramipril, fosinopril, trandolapril, quinapril, benazepril, and moexipril [26, 27]. 
Hepatic impairment may decrease the bioavailability of the active metabolite and 
increase the prodrug concentration in the blood stream. Therefore, it is advised to 
start at the initial dose but titrate slowly in cirrhotic patients when administering the 
aforementioned prodrugs, with the exception of moexipril and trandolapril which 
require a dose reduction [27].

ARBs
Candesartan, losartan, and valsartan are currently the three ARBs with an approved 
indication for use in heart failure patients [30]. Of these, candesartan and losartan 
are both prodrugs and require a lower starting dose in cirrhosis [25, 26]. Telmisartan 
also requires a lower starting dose and slower titration [27].
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ARNIs
Sacubitril/valsartan is now recommended in place of ACEs or ARBs for all HFrEF 
patients who can tolerate it due to its superior ability to reduce hospitalizations and 
mortality [31]. It requires a dose reduction for patients with moderate liver disease 
and is contraindicated for those with severe more advanced liver disease.

Beta Blockers
Bisoprolol, metoprolol succinate, and carvedilol are the three FDA-approved beta 
blockers for heart failure treatment. All of these are lipophilic beta blockers, which 
are predominantly metabolized by the liver and require a dose reduction in the set-
ting of cirrhosis [26, 27]. Other commonly used lipophilic beta blockers requiring 
dose reduction include propranolol, timolol, and nebivolol [26, 27]. Nonselective 
beta blockers (such as nadolol, propranolol, timolol, and carvedilol) can further be 
of benefit in liver disease patients as the preferred treatment for portal hypertension 
and prevention of variceal bleeding [32]. There have been concerns raised about the 
use of nonselective beta blockers in cirrhotic patients with refractory ascites due to 
concerns for increased mortality. However, current evidence still supports their use 
in heart failure and in cirrhotic patients with portal hypertension, but it is recom-
mended to start at a very low dose and titrate slowly, every 1–2 weeks [32]. Close 
monitoring to watch for signs of decreased organ perfusion and hypotension is 
advised [32]. Beta blockers may need to be temporarily discontinued in heart failure 
patients in the setting of ischemic hepatitis, as treatment focuses on restoration of 
blood flow to the liver typically through removal of negative inotropes and blood 
pressure reducing medications [5].

Diuretics
Use of diuretics in heart failure can be mutually beneficial in liver diseases by 
improving jaundice, ascites, and liver congestion [19]. Thiazide diuretics can be 
utilized in mild heart failure, though loop diuretics are typically the mainstay of 
therapy in heart failure patients. Thiazide diuretics may also be used for ascites 
management. Diuretics are typically excreted renally so there is no dose reduction 
in advanced liver disease. However, dehydration can cause hepatic encephalopathy 
in cirrhosis, so close monitoring of volume status is required to avoid diuretic- 
induced dehydration [27].

SGLT2 Inhibitors
The most recent heart failure guidelines have a new addition of SGLT2 inhibitors to 
the treatment regimen of patients with symptomatic chronic heart failure, even if 
they do not have comorbid diabetes [31]. There are no dose adjustments required for 
patients with comorbid liver disease, and in fact SGLT2 inhibitors show promise in 
improving liver fibrosis or steatosis [28, 29].

Aldosterone Antagonists
Spironolactone and eplerenone are common adjunct therapies in heart failure, espe-
cially in diuretic-resistant patients. Spironolactone is also highly effective for the 
treatment of ascites in liver disease [33]. However, the doses for these two 
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conditions may differ. Adjunct therapy in heart failure often involves spironolactone 
doses of 25–50 mg daily, whereas ascites treatment may require up to 400 mg daily 
for adequate diuresis [33].

Lipid-Lowering Agents
Patients with heart failure as well as liver disease commonly have comorbid hyper-
lipidemia. Pharmacological treatment with statins and ezetimibe is recommended to 
reduce the risk of cardiovascular events in these patients, though there is no known 
benefit in improving liver disease itself [29]. However, both classes of medications 
are contraindicated in severe hepatic disease and dose reduction may be required for 
more mild hepatic impairment [27]. Although not typically first-line agents, fibric 
acid derivatives may also commonly be used for adjunct lipid lowering therapy, but 
again would be contraindicated in severe liver disease [27].

Anticoagulant/Antiplatelet Therapy
Anticoagulant or antiplatelet therapy may be indicated in many patients with heart 
failure due to common comorbidities such as atrial fibrillation, coronary artery dis-
ease, or prior stroke. However, both heart failure and hepatic dysfunction are associ-
ated with elevated prothrombin levels leading to increased clotting times [19]. 
Furthermore, patients with cirrhosis have an increased risk of hemorrhage due to the 
high prevalence of esophageal varices [1]. Therefore, use of anticoagulants in these 
patients can be controversial, particularly with newer agents such as rivaroxaban or 
apixaban which are contraindicated in more advanced hepatic disease [19]. There is 
also concern for possible liver toxicity in all newer oral anticoagulants [3]. Warfarin 
is still commonly used in patients with heart failure and hepatic dysfunction requir-
ing anticoagulation [19] though frequent INR monitoring is advised.

15.4.1.3  Congestive Hepatopathy
The primary treatment of congestive hepatopathy involves correcting the underly-
ing heart disease which in turn alleviates the hepatic congestion. It is predominantly 
treated with diuretics to reduce fluid overload, which corrects the associated liver 
congestion, ascites, and jaundice [19]. ACE inhibitors and B blockers are also rec-
ommended as they are indicated in the treatment of symptomatic heart failure [5].

15.4.1.4  Cardiogenic Ischemic Hepatitis
Pharmacological management of cardiogenic ischemic hepatitis typically involves 
removing medications that contribute to decreased perfusion, predominantly nega-
tive inotropes such as B blockers [5]. Patients may also require the use of positive 
inotropes or vasopressors to return perfusion to the liver, such as milrinone or 
digoxin [5, 19]. Inotropic and vasopressor medications can generally be used with-
out dose adjustment in the setting of hepatic impairment [27].

15.4.1.5  Post-Liver Transplant
Immunosuppressive therapies used after liver transplantation may have cardiac side 
effects. Tacrolimus has been shown to cause significant myocardial hypertrophy in 
some patients [3]. Corticosteroids such as prednisone can cause edema and heart 
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failure exacerbations. On the other hand, cyclosporine, sirolimus, and mycopheno-
late mofetil do not appear to cause significant cardiac issues [3].

15.4.2  Nonpharmacologic Management

15.4.2.1  Lifestyle Modifications
Lifestyle modifications are currently the mainstay of NAFLD. These modifications 
include diet, weight loss, exercise, smoking cessation, and alcohol reduction [28, 
29]. Given that fatty liver disease tends to have many of the same risk factors as 
heart failure, including type 2 diabetes, obesity, hypertension, hyperlipidemia, and 
metabolic syndrome, the lifestyle modifications aimed at reducing liver disease tend 
to improve heart failure, as well [29].

Diet
Current evidence suggests that the Mediterranean diet or a low-glycemic index diet 
containing high fiber, few saturated fats, and few simple sugars are the best diets for 
improving hepatic steatosis [28, 29]. The Mediterranean diet has also repeatedly 
been shown to improve cardiovascular outcomes [34].

Exercise
Exercise regimens should include 150 min weekly of resistance training and moder-
ate to high intensity aerobic exercise. This not only improves hepatic steatosis but 
also assists with weight loss, reduces insulin resistance, and improves lipid profiles, 
all of which improve cardiovascular outcomes [28, 29]. Aerobic exercise also 
improves exercise tolerance in heart failure patients [24].

Weight Loss
Patients with fatty liver disease are typically advised to lose 5–10% of total body 
weight to see improvements in NAFLD. There are times even more weight loss may 
be advised based on the degree of aminotransferase elevation or severity of histo-
logical change [28, 29]. Weight loss can help prevent the development of heart fail-
ure or improve exercise tolerance and reduce symptoms in those with preexisting 
heart failure [24, 35]. However, in patients with preexisting heart failure, there is a 
well-established obesity paradox in which obesity seems to provide a protective 
mechanism on heart failure outcomes. Obese patients have better prognoses and 
higher survival rates than those heart failure patients who lose weight or have lower 
BMI [29, 35]. There are currently unclear guidelines about weight loss recommen-
dations for heart failure patients, which poses a challenge when trying to advise 
those with comorbid fatty liver disease. More research is needed in this area. In the 
interim, for those patients with preexisting heart failure, it is best to focus on dietary 
improvements rather than a specific weight reduction goal itself. If patients are 
more severely obese, a modest amount of weight reduction may be advisable for the 
sake of reducing heart failure-associated symptoms and improving quality of 
life [35].
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15.5  Laboratory Monitoring and Diagnostics for Hepatic 
Complications in Heart Failure

15.5.1  Liver Function Tests

The pattern of liver function test elevations can be an important indicator of heart 
failure status and severity. Elevations in cholestatic markers including alkaline 
phosphatase, ϒ-glutamyl transpeptidase (GGT), and bilirubin are indicative of con-
gestive hepatopathy, the venous liver congestion that results from poor right ven-
tricular function [3, 19, 26]. These changes are more likely to be seen in chronic 
heart failure, and the degree of elevation corresponds to the severity of heart failure 
[3]. Sharp increases in aminotransferases (AST, ALT) and lactate dehydrogenase 
are more indicative of an abrupt decrease in cardiac output resulting in ischemic 
hepatitis. This is more likely due to acute decompensated heart failure, and levels 
typically improve within 7–10 days [10]. In the setting of acute heart failure with 
acute cardiogenic liver injury, elevated liver function tests at baseline are associated 
with higher mortality rates over the next 6 months [3]. Elevated bilirubin in particu-
lar is a strong predictor of cardiovascular death in heart failure patients [19].

15.5.2  Synthetic Function Tests

Liver synthetic function tests can also be affected in the setting of heart failure. 
Congestive hepatopathy can impair the liver’s production of both clotting factors 
and albumin [26]. Prothrombin time may be increased, an important consideration 
prior to surgery or other medical procedures that carry a risk of bleeding. Albumin 
production may be decreased [19, 26]. Hypoalbuminemia is associated with poorer 
outcomes in heart failure patients, likely due to low albumin causing increased 
edema, platelet aggregation, inflammation, and oxidative stress [36].

15.5.3  Metabolic Markers

It is important to screen for underlying diabetes and dyslipidemia. These are com-
monly seen in both liver disease and cardiovascular disease, including heart failure. 
Many patients with NAFLD meet criteria for metabolic syndrome, which increases 
cardiovascular disease risk. Insulin resistance, diabetes, and dyslipidemia are all 
associated with more advanced disease and poorer outcomes in both liver and heart 
disease [29]. The typical lipid profile in NAFLD includes high triglycerides, high 
low-density lipoproteins, high very-low-density lipoprotein, and low high-density 
lipoproteins.
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15.5.4  EKG

Fatty liver disease is commonly associated with several EKG disturbances, includ-
ing atrial fibrillation, QT prolongation, or ventricular arrhythmias, which could lead 
to sudden cardiac death [3, 5]. Routine EKGs could be beneficial in determining 
those experiencing a prolonged QT interval, as this could impact dosing and selec-
tion of medications used to treat heart failure.

15.5.5  Echocardiogram

Fatty liver disease is commonly associated with several structural and functional 
changes on echocardiogram, including increased left ventricular mass, interatrial 
thickness, left atrial stiffness, and left ventricular diastolic dysfunction [29]. It is 
also common to find calcifications of the aortic and mitral valves in patients with 
fatty liver disease [29].

15.5.6  Risk Scores

There are a few different scoring systems that can be beneficial in clinical decision 
making and risk stratification for patients with coinciding heart failure and liver 
disease. All of these are noninvasive and utilize common laboratory values that the 
clinician could readily have available.

15.5.7  Fibrosis Score

The fibrosis score is used to estimate the amount of scarring on the liver. Although 
typically used to determine presence of advanced fibrosis, it can also predict cardio-
vascular risk [5]. A higher fibrosis score correlates to more frequent cardiovascular 
events and more advanced heart failure stages [37].

15.5.8  Model for End-Stage Liver Disease (MELD)

The MELD score and its affiliates (MELD-Na and MELD-XI) are risk calculators 
used to assess the severity of liver disease especially for transplant planning pur-
poses. However, it can also be clinically useful in risk stratification when assessing 
mortality or disease progression in heart failure patients [26]. The MELD score is 
the most used clinical score among advanced heart failure patients and is an accu-
rate predictor of mortality rates, bleeding risk, and high-risk surgical candidates [3].
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15.5.9  Child-Pugh Score

The Child-Pugh score has historically been used to determine the prognosis of 
patients with advanced liver disease. It is calculated similarly to the MELD score 
and the two are often used in conjunction when determining candidates for liver 
transplantation. The Child-Pugh score has been subject to criticism due to its use of 
subjective data (ascites and encephalopathy). Nevertheless, it can be useful to cal-
culate since hepatic dosing guidelines for medications often reference the Child- 
Pugh class, including medications used in heart failure treatment [38]. For example, 
Ivabradine, a newer medication used to treat symptomatic heart failure with reduced 
ejection fraction, is contraindicated in those with severe hepatic dysfunction falling 
into Child-Pugh Class C [26]. Entresto, which falls in the ARNI class of medica-
tions, also carries a contraindication for Child-Pugh Class C and dose reduction for 
Class B.

15.6  Case Study: Putting It All Together

15.6.1  Subjective

15.6.1.1  History of Presenting Illness (HPI)
JM is a 58-year-old male patient presenting to primary care provider with a chief 
complaint of progressive, right upper quadrant pain that has been occurring for 
2 months. Pain is 6/10 on the pain scale, dull and tender to touch. Associated symp-
toms include: weight loss (5%), fatigue, decreased appetite. Over the past week, he 
noted progressive worsening of bilateral lower extremity edema and decreased exer-
cise tolerance. Experiencing dyspnea and fatigue when performing activities of 
daily living (ADLs) such as bathing and brushing teeth. Describes orthopnea the 
past two nights. Noted changes in chronic conditions since last visit:

15.6.1.2  Chronic Conditions Changes Since Last Visit
• Heart Failure with Reduced Ejection Fraction—Seen by cardiology 4 months 

ago. Echocardiogram noting LVEF 35%, LVIDD 6.7 cm, right ventricle moder-
ately dilated. Stable, NYHA class II symptoms at that time. Entresto was 
increased.

• Dyslipidemia—Managed by primary care provider. Total cholesterol and LDL 
drawn 3 months ago and within goal. Continuing diet modifications and exercise.

• Hypertension—Managed by cardiologist—compliant with medications. Patient 
does not check BP at home but denies chest pain, headaches, and dizziness. 
Reports shortness of breath over the past 4 months.

• Type 2 Diabetes Mellitus, controlled, non-insulin dependent—Managed by pri-
mary care provider—Hemoglobin A1c 3 months ago was 7.1. Complaint with 
medications. Checks glucose BID and numbers are within goal. Continues with 
dietary modifications and exercise.
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• Depression—Managed by primary care provider—stable on current medica-
tions. Medications provide relief of depressive symptoms. Denies suicidal/homi-
cidal ideation.

15.6.1.3  Past Medical History/Problem List
• Heart Failure with reduced ejection fraction (diagnosed in 2010)
• Dyslipidemia (Diagnosed 2006)
• Hypertension (Diagnosed 2006)
• Type 2 Diabetes Mellitus, controlled, non-insulin dependent (Diagnosed 2008)
• Obesity
• Depression (Diagnosed in 2008)
• Surgeries: Appendectomy at age 28, tonsillectomy at age 20
• Immunizations: Received two COVID vaccines (Pfizer)—last one 5 months ago

15.6.1.4  Family History
• Father—Deceased at age 65—Hypertension, dyslipidemia, myocardial infarction
• Mother—Deceased at age 68—Hypertension, stroke
• Sister—Alive—Hypertension, obese, history of breast cancer
• Brother—Deceased at age 50—Hypertension and fatal myocardial infarction 

at age 50
• Son—Alive—Obese, hypertension, depression

15.6.1.5  Social History
Patient lives with partner of 20 years in an apartment downtown. Patient is unem-
ployed, on medical disability. Receives Medicaid. Has one child. Patient smokes 
cigarettes and has a 20-year pack/day tobacco history. Drinks alcohol four times a 
week, and totals 16–20 drinks/week. Denies illicit drug use. Drinks 2 cups of 
coffee/day.

15.6.1.6  Medications/Allergies
• Furosemide 80 mg bid
• Sacubitril/Valsartan 97 mg/103 mg BID
• Metoprolol succinate 100 mg QD
• Spironolactone 25 mg QD
• Sertraline 100 mg QD
• Bupropion XL 150 mg QD
• Metformin ER 1000mg BID
• Empagliflozin 10 mg by mouth daily
• Patient has no known drug allergies (NKDA)

15.6.1.7  Review of Systems (ROS)
Constitutional: Positive for fatigue and weight loss, Negative for fever, lightheaded-
ness, and syncope.

Cardiovascular: Positive for chest tightness, swelling of legs and joint stiffness. 
Negative for chest pain and palpitations.
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Respiratory: Positive for shortness of breath with exertion. Negative for cough 
and difficulty breathing.

Abdomen: Positive for upper quadrant abdominal pain, weight loss, and decreased 
appetite. Negative for vomiting, diarrhea, constipation, and blood in the stool.

15.6.2  Objective

Vital Signs Blood pressure 132/90, Heart rate 100, Respiratory Rate 22, 
Temperature 98.4 °F, Height 68 inches, Weight 235 pounds (down 12 pounds since 
last visit), BMI 35.7.

15.6.2.1  Physical Examination
General statement: JM is a 58-year-old African American male alert and oriented 
x3, cooperative and obese.

Neck: JVD elevated to 16 cm with head of bed elevated to 45°. Hepatojugular 
reflux is positive with moderate palpation of the liver.

Cardiovascular: Apical heart rate 100, rhythm regular. No murmurs, heaves, lifts 
or thrills present. 2+ bilateral edema in shin, ankles, and feet.

Respiratory: Tachypneic at rest, increased work of breathing, expiratory wheezes 
present bilaterally.

Abdomen: Normoactive bowel sounds in all four quadrants. Abdomen is dis-
tended with ascites and there is right upper quadrant pain to palpation. Murphy’s 
sign is negative. Hepatomegaly noted. Pulsation is palpated in liver during exam.

15.6.2.2  Labs and Risk Scores
• Comprehensive Metabolic Panel (CMP)—serum alkaline phosphatase level 200 

(elevated), aspartate aminotransferase 120 (elevated), alanine aminotransferase 
125 (elevated)

• Bilirubin—2.7 (elevated)
• Serum gamma-glutamyl transpeptidase (GGT)—75 (elevated)
• Albumin—2.7 (decreased)
• Prothrombin time—20 seconds (elevated)
• Pro-B-type natriuretic peptide (BNP)—1200
• New York Heart Association (NYHA) Functional Classification III-IV
• Child-Pugh Score—Child-Pugh Class B
• Fibrosis Score—2 (Moderate Fibrosis)
• Model for End State Liver Disease (MELD) Score—12

15.6.3  Assessment

Differentials Diagnoses: Acute on Chronic Decompensated Heart Failure, Budd- 
Chiari syndrome, acute or chronic hepatitis, biliary obstruction, constrictive peri-
carditis, congestive hepatopathy, hepatic infiltrative disorders, and drug toxicity 
causing liver failure.

Final Diagnosis: Acute decompensated heart failure with hepatic congestion.
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15.6.3.1  Plan
Mr. JM is experiencing NHYA Class III-IV symptoms in the setting of volume over-
load. Hospital admission is recommended for intravenous diuretics, possible hemo-
dynamic monitoring, and further treatment and evaluation of concomitant heart 
failure and liver congestion.

15.6.3.2  Nonpharmacology
Labs ordered: Hepatitis panel including autoimmune hepatitis, iron and total iron 
binding capacity (to rule out hemochromatosis), alpha-1 antitrypsin, celiac panel, 
prothrombin time/international normalized ratio and thyroid-stimulating hormone.

Imaging: Right upper quadrant ultrasonography with Doppler studies of the por-
tal and hepatic veins and hepatic artery, electrocardiogram, and echocardiography.

Diagnostic testing: Histologic examination of the liver is sometimes performed 
to look at level of liver fibrosis. It is crucial to weigh risks of this related to elevation 
in prothrombin time and potential to cause more harm [4].

Patient Education: JM should be educated on monitoring signs and symptoms of 
fluid volume overload in an effort to prevent acute decompensation in the future. 
This is particularly important as cardiac dysfunction causing congestive hepatopa-
thy of the liver can lead to benign regenerative nodules, focal nodular hyperplasia 
(FNH), and/or malignant hepatocellular carcinoma (HCC). Referral to hepatologist 
should be considered. Additionally, the patient should prepare for potential diagnos-
tic paracentesis looking for an increase in protein count in peritoneal fluid. Extensive 
education regarding the importance of refraining from alcohol should be advised 
given its cardio and liver toxic effects.

15.7  Clinical Pearls

Labs help to identify patients with congestive hepatopathy as there is generally mild 
hyperbilirubinemia with coinciding mild increase in alkaline phosphatase, aspartate 
aminotransferase, and alanine aminotransferase [5]. Patients with congestive hepa-
topathy may also have mild decrease in albumin levels. Hepatomegaly is seen in 
almost 99% of patients with congestive hepatopathy but only 25% of these patients 
will have ascites [3]. If a paracentesis is performed, seeing protein in ascitic fluid 
helps to differentiate congestive hepatology from other causes of cirrhosis [3]. 
Underlying heart failure needs to be corrected for patients to have symptomatic 
improvement. This may result in assessment of acute decompensated heart failure 
with likely invasive hemodynamic evaluation. In extreme cases it can include sur-
gery, temporary left ventricular assistive device support (LVADs), or cardiac trans-
plantation depending on the levels of severity of heart failure [5]. Therefore, it is 
imperative that the patient is safely diuresed and managed in the hospital acutely 
related to decompensation. They may need swift inpatient inotropic support if 
diuresed with no symptom improvement [4]. Prognosis is worse in patients with 
increased liver biomarkers with hypoalbuminemia [4]. If liver function does not 
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improve with heart failure management, patients are typically not a candidate for 
heart transplantation unless a combined liver and heart transplant is considered [4]. 
Lastly, heart failure patients who are volume overloaded with notable passive 
hepatic congestion may present with a chief complaint of “right upper quadrant 
pain,” therefore, mimicking concerns for cholecystitis. After decongestion, the pain 
most often subsides. It is important to consider acute decompensated heart failure as 
a differential for a chief complaint of right upper quadrant pain.

15.8  Conclusion

Managing heart failure and liver disease is challenging related to all the cardiohe-
patic interactions [4]. Interprofessional management of these patients including pri-
mary care providers, hepatologists, and cardiologists is important for improved care 
and quality of life. Diagnosis and treatment of these conditions is generally related 
to the complexity of identification of the triggers of illness. Therefore, it is impera-
tive that primary care providers have knowledge of the cardiohepatic interactions so 
patients can receive swifter diagnosis and improved care.
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