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Ivabradine as a heart rate−lowering agent
in a patient with end−stage renal failure
after heart transplantation
Iwabradyna — lek zwalniający częstość rytmu serca u pacjentki
z krańcową niewydolnością nerek po transplantacji serca
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A b s t r a c t

A 56 year-old woman with a transplanted heart, with arterial hypertension and chronic pulmonary obstructive disease, was
hospitalised because of palpitations, dyspnea, chest pain and oedema. After cyclosporine treatment she was diagnosed with
renal failure, which was treated by hemodialysis. Heart rate (HR) at admission was 100, mean HR in 24-hour Holter monitor-
ing was 106 bpm. Ivabradine was added to the treatment. The dose of 2.5 mg bid was doubled after three days. Mean HR in
control Holter monitoring was 81. Ivabradine was well tolerated in this patient. The clinical benefits were observed soon after
application and maintained during the follow-up.
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CASE REPORT
A 56 year-old woman with a history of cardiac transplanta-
tion (performed 15 years previously because of post-infarc-
tion heart failure) was admitted to the hospital due to palpita-
tions, decreased exercise capacity, resting dyspnea, mild chest
pain and ankle oedema. The symptoms had started one month
prior to her admission. In 2002, after ten years of treatment
with cyclosporine, she was diagnosed with renal failure, which
had been treated by hemodialysis since 2007. The patient
also had arterial hypertension and chronic obstructive pul-
monary disease. She still smoked up to five cigarettes per day.
In 2005, she underwent coronary angiography, which did not
reveal significant stenoses. She had been taking over the pre-
vious 12 months metoprolol MR 50 mg/day, aspirin 75 mg/day,
valsartan 160 mg/day, simvastatin 20 mg/day, amlodipine
10 mg/day and cyclosporine 100 mg bid.

At admission, the blood pressure was 130/80 mm Hg
and heart rate (HR) 100 beats/min. Electrocardiogram sho-

wed regular sinus rhythm 110/min with right bundle branch
block (RBBB) (present since the transplantation: Fig. 1A). In
echocardiography, she had preserved left ventricular diastolic
and systolic function with ejection fraction 64%, slightly en-
larged left atrium 49 mm and a thickening of the left ventricle
muscle 16/12 mm. In laboratory tests: BUN 70 mg/dL,
creatinine 5.0 mg/dL, GFR 10 mL/min/1.73 m2, serum K+

5.01 mmol/l. Aminotransferases, bilirubin and albumine were
normal. Cardiopulmonary exercise treadmill test revealed re-
duced exercise capacity: peak VO2 18.6 mL/min/kg, without
induced ST-segment changes or chest pain. The test was ter-
minated because of fatigue. Mean HR in 24-hour Holter
monitoring was 106 bpm (max. HR 123 bpm, min. HR
92 bpm) with no significant ventricular or supraventricular
arrhythmias (Fig. 2A).

Ivabradine was added to the treatment. The initial dose
2.5 mg bid was doubled after three days. In the control ECG,
HR was reduced to 90 bpm. No symptoms of intolerance
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were observed. The patient was discharged on a dose of iva-
bradine 5 mg bid.

After three months, she reported improvement in all the
symptoms which had been the reason for her hospitalisation.
In ECG, regular sinus rhythm of 80 bpm with RBBB (Fig. 1B).
Mean HR in 24-hour Holter monitoring was 81 bpm (max.
HR 105 bpm, min. HR 71 bpm; Fig. 2B). The cardiopulmo-
nary exercise test revealed improved exercise capacity, with
peak VO2 of 19.8 mL/min/kg.

DISCUSSION
The increased HR is associated with increased risk of cardio-
vascular mortality in patients with ischemic heart disease [1].
High resting HR in long-term survivors of cardiac transplanta-
tion is an adverse prognostic sign [2]. However, sinus tachy-
cardia is a common problem in heart transplant recipients.
The reason is the graft denervation, which decreases the effi-
cacy of beta-blockers. On the other hand, calcium channel
antagonists may negatively affect exercise capacity, whereas
high doses of beta-blockers are often poorly tolerated, espe-
cially by patients with concomitant pulmonary diseases.

Ivabradine is a novel agent which inhibits spontaneous
pacemaker activity of the sinus node by selectively and specifi-
cally inhibiting the If current. Ivabradine slows the HR without
affecting myocardial contractility, relaxation or vascular resis-
tance [3]. It can be safely used in patients with pulmonary con-
traindications for beta-blockers. Ivabradine has been studied
in patients with coronary artery disease and has proven effec-
tive in preventing angina [4]. Recently, the BEAUTIFUL study
has documented the safety and efficacy of ivabradine in pa-
tients with depressed left ventricular systolic function [5]. The
data on using this agent after heart transplantation is limited.

We found two reports describing the effect of ivabradine
as the only heart rate-lowering agent in heart transplant reci-
pients [6, 7]. In our patient, ivabradine was added to a beta-
blocker. We decided to continue the treatment with meto-
prolol 50 mg/day. A higher metoprolol dose would probably
be more effective in reducing HR, but it might be dangerous
for the patient because of the concomitant pulmonary dise-
ase. Complex treatment of ivabradine plus beta-blocker was
well tolerated and effective. The HR was significantly lowe-
red and this effect was observed during follow-up. The safety
of the combined treatment with ivabradine and beta blocker
was documented by the BEAUTIFUL study [5].

In our patient, the HR-lowering treatment was difficult
because of concomitant end-stage renal failure. To our know-
ledge, this is the first report on using ivabradine in renal failu-
re. It has been documented that continuous treatment with
cyclosporine for more than 12 months causes progressive in-
jury to renal microvessels that is rarely reversible and has the
potential to advance to end-stage renal failure [8]. Cyclospo-
rine-induced chronic nephropathy is diagnosed in 5–10% of
heart transplant recipients [9]. The decision to start manage-
ment with a new pharmacological agent is especially difficult
in the presence of end-stage renal failure. Ivabradine under-
goes extensive metabolism in the liver. Elimination of the
metabolites is split between the faeces and urine (52% and
45% respectively). The manufacturer does not recommend
a reduction of the ivabradine dose in patients with creatinine
clearance > 15 mL/min. However, caution is advised in end-
stage renal failure. There is no data related to the treatment
with ivabradine in hemodialised patients with chronic renal
failure. Recently, Drouin et al. [10] demonstrated in an ani-
mal model that ivabradine prevented endothelial dysfunc-
tion in renal arteries by reducing oxidative stress. This study
encouraged us to add ivabradine to the treatment. The medi-
cation was well tolerated and we did not observe a deteriora-
tion of renal parameters. Our patient reported significant
symptomatic benefits and exercise capacity in spiroergome-
try was improved.

CONCLUSIONS
Ivabradine was safe and well tolerated in a patient after heart
transplantation with end-stage renal failure. The clinical be-

Figure 1.Figure 1.Figure 1.Figure 1.Figure 1. 12-lead electrocardiogram; A.A.A.A.A. Before starting the
treatment with ivabradine; B.B.B.B.B. After three months of treatment
with ivabradine (see the description in the article)
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Figure 2.Figure 2.Figure 2.Figure 2.Figure 2. Heart rate trend from 24-hour Holter monitoring (vertical axis: beats/minute; horizontal axis: hours of ECG monitoring);
A.A.A.A.A. Before starting the treatment with ivabradine; B.B.B.B.B. After three months of treatment with ivabradine

nefits were observed soon after the application of ivabradi-
ne, and its effectiveness was maintained during the long-term
follow-up.
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