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Abstract 

Hepatorenal syndrome (HRS) is defined as a failure of renal function, potentially reversible, in 

patients with liver cirrhosis and ascites. Recently, a component of cardiomyopathy associated 

with HRS was described, but the use of positive inotropic medicine as part of the treatment 

of the acute phase has not been extensively evaluated. We report a second case in our hospi-

tal of a patient with HRS type I without previous heart disease, with secondary hemodynamic 

decompensation due to liver disease, in which the abnormalities in systolic function by 

speckle-tracking echocardiography were observed and could be reversed by the use of ino-

tropes. After partial response to current therapies, the patient presented a clinical and labo-

ratorial response with improvement of renal function after infusion of dobutamine. Clinical 

studies are needed for the therapy approach to HRS taking into account myocardial dysfunc-

tion as a major contributing factor for renal dysfunction. © 2016 The Author(s) 
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Introduction 

Cirrhosis is defined as the final stage of chronic liver disease, characterized by modifica-
tions in hepatic parenchyma with fibrosis and regeneration nodes [1, 2]. Most of the cases 
are associated with hepatitis B, hepatitis C and alcoholic hepatitis, in addition to cryptogenic 
cirrhosis [3, 4]. Extensive hepatic fibrosis leads to an increase in portal pressure and to por-
tosystemic shunt, associating with peripheral vasodilatation and hyperdynamic circulation. 
Some systemic repercussions may be consequent of these impairments, with multiple organ 
dysfunction, such as cirrhotic cardiomyopathy (CCM) and hepatorenal syndrome (HRS) [2, 4, 
5]. 

HRS is characterized by deterioration of renal function in severe hepatic cirrhotic pa-
tients. Its pathological mechanism involves renal vasoconstriction secondary to activation of 
the renin-angiotensin-aldosterone system, hyperdynamic circulation and CCM [6–8]. Recent-
ly, an association between CCM and HRS has been described, suggesting that CCM may be the 
main determinant of renal dysfunction in advanced cirrhotic patients [2]. While most of the 
established treatments of HRS rely on vasoconstrictors and improvement of oncotic pres-
sure with albumin, little attention has been given to the associated cardiac dysfunction. 

Hepatic cirrhosis may have a set of clinical presentations including both CCM and HRS. 
These clinical conditions might be related to each other and, since most of the patients re-
main asymptomatic for a long time – due to reduced vascular peripheral resistance and 
compensative increase in cardiac output – it may only present clinically in a stressing sce-
nario [5, 9]. On the other hand, CCM is characterized by a decrease in ventricular response to 
stress even though the patient presents normal or increased basal cardiac output. Systolic, 
diastolic, electrophysiological, structural, histological and biochemical modifications are 
noticed in CCM [10–13]. 

We report a case of a patient with HRS type I refractory to usual protocols [6], with high 
levels of propeptide of brain natriuretic peptide but with normal left ventricle ejection frac-
tion and impaired systolic global strain on echocardiogram. Subclinical cardiac dysfunction 
proved to be reversible by the infusion of dobutamine as rescue therapy, leading to a renal 
dysfunction regression within days. 

Case Report 

A 46-year-old Afro-descendant Brazilian woman presents a history of cryptogenic he-
patic cirrhosis diagnosed 1 year previously. Since that time, she was on propranolol 20 mg 
t.i.d., spironolactone 100 mg s.i.d., and furosemide 40 mg s.i.d. Her previous pathological 
history did not include any hospitalization due to decompensated cirrhosis or cardiopathy. 

She was admitted to the emergency room with a 3-week history of worsened anasarca, 
postprandial fullness, jaundice and acholic feces. Her physical exam was relevant for a blood 
pressure of 100/80 mm Hg, heart rate of 110 beats and respiratory rate of 18 breaths per 
minute. There were clinical signs of malnutrition, pallor, and voluminous ascites. Cardiovas-
cular evaluation and jugular venous pressure were normal. 

Upon admission, she was classified as Child C14 and MELD 26. Chest X-ray showed bi-
lateral pleural effusion and normal cardiac area. Electrocardiogram revealed a sinus rhythm 
with normal wave morphology and corrected QT interval (QTc) of 390 ms for Bazett’s for-
mula. Echo Doppler cardiogram showed otherwise normal ejection fraction (Simpson’s) and 
normal cavity diameters, and an impairment in segmental peak-systolic longitudinal strain 
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(fig. 1a), in comparison with the following day (fig. 1b, c). Upper digestive endoscopy was 
positive for four varicose cords of 6–10 mm, and varicose veins with red color spots. Abdo-
men ultrasonography was positive for hepatic heterogeneous echotexture and sparse solid 
nodes in parenchyma. Cholangiography indicated a reduction in liver size with irregular 
margins, a heterogeneous parenchyma, and the presence of nodules with contrast enhance-
ment in the arterial phase (major with 5.2 × 4.8 × 0.8 cm), suggestive of hepatocellular carci-
noma. Laboratory tests are described in table 1. 

Due to abdominal symptoms and tense ascites, she was submitted to paracentesis, 
which was diagnostic of spontaneous bacterial peritonitis (SBP) with fluid protein of 2.5 
g/dl. Treatment with antibiotics and albumin was started according to the protocol estab-
lished by the American Association for the Study of Liver Diseases [14]. 

The patient showed progressive improvement of infectious parameters. However, he-
patic encephalopathy was noticed and treated with metronidazole and lactulone, besides a 
clinical course of HRS type I, characterized by progressive worsening of renal function, as 
evidenced by oliguria and increase of creatinine. Treatment was based on albumin and oc-
treotide administration, following HRS protocols [7]. Nevertheless, the patient evolved to 
anuria and azotemia. Given this unfavorable scenario, dobutamine was introduced as a res-
cue therapy. There was progressive improvement of renal function, increased urine output 
and reduction of creatinine in the following days (fig. 2). Treatment with dobutamine lasted 
4 days. 

Upon discontinuation of inotropic medication, renal function recovered and remained 
stable. The patient was discharged 7 days after the intervention. 

Discussion 

This report shows a cirrhotic patient with no previous history of heart disease who pre-
sented with HRS type I in the context of SBP. Despite standard treatment with albumin and 
vasopressors, the patient developed oliguria, which only improved after dobutamine infu-
sion. 

The circulation’s hyperdynamic status, to which the cirrhotic patient is subjected, due to 
the high concentration of vasodilators in circulation and consequent sympathetic hyperacti-
vation, reduces cardiac reserve, whereas the myocardium is under maximum demand in 
normal conditions. Situations that require increased cardiac performance, as SBP or other 
high cardiac output conditions, may decompensate cardiac function in cirrhotic patients. 
Those patients may also present chronotropic and inotropic dysfunction due to impairment 
of beta-adrenergic receptors and disorders of the calcium signaling pathway. These changes 
contribute to a disturbance in myocardial contractility, at the expense of contractile force 
and heart rate [10]. Due to cardiac fatigue, the patient evolves with systolic failure and low 
perfusion of organs such as the kidney, which contributes to the appearance of HRS [7, 13]. 

HRS is characterized by an increase in serum creatinine in patients with advanced liver 
disease and is usually associated with poor prognosis. This may be the final process of evolu-
tion of the pathophysiology of liver disease with reduced renal blood flow and glomerular 
filtration, renal vasoconstriction by activation of the renin angiotensin aldosterone, cardiac 
dysfunction of cirrhosis, increased circulation of cytokines and vasoactive substances that 
affect blood circulation [15]. 

The baseline treatment of HRS relies on the improvement of liver function by correction 
of the causal factor. Furthermore, specific therapy is required for the circulatory disorder, 
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usually with intravenous albumin on the first and third days of treatment, associated with 
vasopressin or norepinephrine in continuous infusion. Patients with clinical instability may 
be candidates to terlipressin associated with albumin; the association of octreotide and 
midodrine is an alternative [6, 16–18]. 

Studies with dopamine in cirrhotic patients demonstrated vasodilation of renal vessels 
and improvement of renal perfusion, but with no improvement in the parameters of renal 
function [16, 19]. Clinical trials comparing standard therapy with terlipressin and albumin 
with triple therapy of dopamine, albumin and furosemide showed similar results with these 
approaches [19, 20]. 

The use of inotropes such as dobutamine and isoproline are not yet validated in patients 
presenting with CCM, based on studies that demonstrated changes in adrenergic response to 
isoproline and dobutamine in cirrhotic patients [21, 22]. However, it is not clear if those 
drug classes could be useful for treating refractory patients on standard therapies, including 
the action in beta-adrenergic receptors, which increases inotropic response and improves 
cardiac function. Although cirrhotic patients have impaired beta-adrenergic receptors, an 
improvement in cardiac output may be observed [22], which may explain the positive effect 
of dobutamine in patients with HRS. 

Treatment with dobutamine has already been described in a similar case report, but 
with other etiology of liver cirrhosis [23]. The cited case described a white male patient with 
alcoholic cirrhosis infected with hepatitis C virus. Because that patient was also refractory to 
standard therapy for HRS, dobutamine infusion was helpful reverting renal impairment [23]. 
In this case, the patient had advanced cryptogenic cirrhosis, with higher Child and MELD 
scores. Based on evidence of the pathophysiological relation between CCM and HRS, and 
previous experience in our hospital, we started dobutamine. The patient developed sus-
tained improvement in renal function. Our results reinforce the association between CCM 
and HRS and support the need of more clinical trials on the therapeutic approach with ino-
tropic agents in HRS. 

Summary 

We report another case of a patient with HRS type I refractory to usual protocols, with 
high levels of natriuretic propeptide but with normal left ventricle ejection fraction on echo-
cardiogram. Subclinical cardiac dysfunction proved to be reversible by the infusion of dobu-
tamine as rescue therapy, leading to renal dysfunction regression within days. A previous 
case report of a cirrhotic patient of another etiology showed success with this approach. 
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Fig. 1. Bull’s eye display of segmental peak-systolic longitudinal strain showing improvement with dobu-

tamine, inferred by systolic global longitudinal strain and systolic global circumferential strain. First evalu-

ation showed values of –20 and –33%, respectively (a), followed by –23 and –37%, respectively, on the 

next day (b). c Longitudinal strain during dobutamine infusion. 
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Fig. 2. Urea and creatinine curves during hospitalization. Dobutamine was started on day 14, followed by a 

progressive decrease in urea and creatinine levels. 

 

 

 

 
Table 1. Laboratory results on admission 

  
  
Laboratory tests Results* 

  
  
Hemoglobin, g/dl 007.4 (12–16) 

Urea, mg/dl 00.45 (15–45) 

Platelets, ×103/mm3 0.117 (150–400) 

Leukocytes, ×103/mm3 011.3 (4.5–10.5) 

Creatinine, mg/dl 01.27 (0.6–1) 

Total proteins, g/dl 006.5 (6.4-8.2) 

Albumin, g/dl 001.2 (3.4–5) 

AST, U/l 0.499 (15–37) 

ALT, U/l 0.137 (15–59) 

GGT, U/l 0.147 (5–55) 

Total bilirubin, mg/dl 13.61 (≤1) 

Conjugated bilirubin, mg/dl 11.19 (≤0.3) 

Sodium, mEq/l 0.126 (136–145) 

Potassium, mEq/l 004.8 (3.5–5.1) 

AFP, U/l 0.515 (<35) 

  
  
AST = Aspartate aminotransferase; ALT = alanine aminotransferase; 

GGT = gamma-glutamyl transferase; AFP = alpha-fetoprotein. 

* Laboratory reference values are in parentheses. 
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