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Suppression of Non-Sustained
Ventricular Tachycardia with
Ranolazine: A Case Report
Jeffrey W. Kaliebe, MT(ASCP), CCRC; David K. Murdock, MD

ABSTRACT
Background: Ranolazine is a new anti-anginal agent
that inhibits abnormal late sodium currents, indirectly
causing a decrease in diastolic cardiomyocyte calcium
levels. This produces an energy-sparing effect and stabilizes cardiac membranes. Ranolazine has been shown
to be a potent inhibitor of triggered activity in the
experimental setting.
Methods: This case report describes the dramatic antiarrhythmic effects of ranolazine in a patient with highly
symptomatic complex ventricular ectopy, including
non-sustained ventricular tachycardia (NSVT). Cardiac
ischemia and left ventricular systolic dysfunction were
ruled out by cardiac catheterization. After failing standard treatment, we initiated ranolazine therapy.
Results: Ranolazine was effective in suppressing ectopic
ventricular activity and completely suppressed NSVT.
Conclusions: Further research on the anti-arrhythmic properties of ranolazine in the clinical setting
is needed.
INTRODUCTION
Malignant arrhythmias are a leading cause of sudden
cardiac death in patients with ischemic heart disease, as
well as those without it.1 The mechanisms of arrhythmias are varied and include enhanced automaticity,
reentry, and triggered activity from after depolarizations.2-6 Triggered activity may be the most important
arrhythmia mechanism in patients without cardiac ischemia.3,5-6 Ranolazine is a novel anti-anginal agent that
inhibits the abnormal late inward sodium (Na+) current in ventricular cardiomyocytes.7 This produces an
energy-sparing effect and indirectly decreases diastolic
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intracellular cardiomyocyte calcium (Ca++) levels. This
effect also improves membrane stability.7 Ranolazine
has also been shown to be a potent inhibitor of afterdepolarizations produced by a number of mechanisms.8-10
As such, it could prove to have anti-arrhythmic properties in some arrhythmic situations, particularly those
mediated by after depolarizations. In this case report,
we describe the dramatic anti-arrhythmic effects of
ranolazine in a patient with symptomatic non-sustained
ventricular tachycardia (NSVT).
CASE
A previously healthy 79-year-old woman presented to
our emergency department (ED) with a 2-week history
of heart palpitations and episodes of lightheadedness,
with mild intermittent chest heaviness during her palpitations. Her medical history included a history of paroxysmal supra-ventricular tachycardia (PSVT) due to
AV nodal re-entrant tachycardia, which had responded
well to catheter-based radio frequency ablation several
years earlier. She was concerned about a possible recurrence of PSVT given her recurrent palpitations and
lightheadedness. Concomitant medications included
omeprazole on an as-needed basis for intermittent dyspepsia, and a few over-the-counter supplements: coenzyme Q10, multiple vitamins and fish oil.
The patient’s physical exam was unremarkable
except for an irregular cardiac rhythm. All routine laboratory studies, including those for electrolytes, cardiac
enzymes, and thyroid function, were normal. Her electrocardiogram (ECG) (Figure 1) showed very frequent
unipolar premature ventricular contractions (PVCs).
Other than frequent PVCs, her ECG, as well as her
2-dimensional echocardiogram (echo) and Doppler
study were normal. Because she had normal left ventricular function by echo and no evidence of an acute
coronary syndrome, she was discharged from the ED
after a 48-hour Holter monitor was placed.
Two days later, the patient was called back to the
hospital for an urgent direct admission immediately
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after the Holter monitor technician processed the study.
This monitor demonstrated very frequent PVCs
accounting for 12% of all QRS complexes. More importantly, frequent runs (86 runs) of NSVT (3-38 beats in
duration) were observed, which included a 38-beat episode (Figure 2).
Hospital Course
As before, the patient presented with symptoms of
intermittent lightheadedness, palpitations, and mild
chest pressure. Her exam was significant only for frequent PVCs. The patient was given 50 mg metoprolol
twice a day and scheduled for cardiac catheterization
to exclude an ischemic cause for her NSVT. The metoprolol had no apparent effect on the ventricular ectopy
after approximately 24 hours. The following day, her
catheterization revealed normal coronary arteries and
normal left ventricular function.
In the setting of normal left ventricular function,
normal coronary arteries, and lack of response to beta
blockade, triggered activity was suspected as the mechanism for the patient’s ventricular arrhythmias. Thus,
metoprolol was discontinued, and ranolazine was initiated at 1000 mg twice daily. An ECG was recorded
immediately prior (Figure 3 A) and 24 hours later
(Figure 3 B). Within 24 hours of ranolazine initiation,
there was near complete suppression of all ventricular
ectopy (<1 PVC/hour) and complete suppression of
all repetitive beats. The patient had complained about
constipation, so the dose of ranolazine was decreased
to 500 mg twice a day before she was discharged. A follow-up 48-hour Holter monitor performed 3 days after
discharge confirmed the dramatic suppression of the
ventricular ectopy, with PVCs accounting for less than
1% of all the QRS complexes. The patient’s NSVT was
completely suppressed. The patient continues to take
ranolazine without side effects for this arrhythmia and
has remained asymptomatic for more than 15 months.
Because of this therapy’s marked efficacy and tolerability, both the physician and the patient are reluctant to
discontinue it.
DISCUSSION
This case report demonstrates that ranolazine may have
very potent anti-arrhythmic properties and may prove
to be a very useful agent in treating certain arrhythmias,
depending on the mechanism involved. The fact that
ventricular ectopy was so prevalent before initiation of
ranolazine and abated so rapidly after ranolazine was
instituted (Figure 3) strongly suggests that ranolazine
was the reason for suppression of the patient’s ventricu-
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Figure 1. The ECG of a patient complaining of palpitation
and showing frequent unipolar PVCs, recorded in the
hospital’s emergency department.

Figure 2. The 48-hour Holter monitor demonstrated very
frequent unipolar PVCs (A and B) and a 38-beat run of
monomorphic ventricular tachycardia (B).

lar arrhythmias. The time course of this effect is consistent with the pharmocokinetics of this agent.11
Although the present case report does not allow us
to prove the mechanism of this anti-arrhythmic effect,
it is likely due to the ability of this agent to markedly
decrease triggered activity. In tissue-bath preparations,
ranolazine reduces the repetitive extra systoles produced by triggered activity from a number of different
causes.8-10 Additionally, we have previously shown that
ranolazine was effective in abolishing sustained ventricular tachycardia in a patient with cardiomyopathy
and normal coronary arteries.12 Triggered activity due
to Na++ and Ca++ overload is believed to be a major
cause of the malignant arrhythmias in patients with
nonischemic cardiomyopathy.3,5-6
The anti-arrhythmic effects of ranolazine were
recently confirmed clinically in patients with ischemic
heart disease. In a study of 6560 patients surviving an
acute coronary syndrome, the MERLIN Trial investigators noted that ranolazine was associated with a significant reduction in a variety of atrial and ventricular
arrhythmias as recorded on prolonged Holter monitoring.13 This case report, as well as our prior report about
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Figure 3. ECG recorded immediately prior to the institution of
ranolazine therapy (A) and 24 hours afterward (B). The dramatic suppression of ventricular ectopy is evident.

a patient with cardiomyopathy,2 suggests that ranolazine can have potent anti-arrhythmic effects and prove
useful in treating symptomatic arrhythmias in nonischemic patients as well. Furthermore, these effects occur
at the same doses that are used to treat angina.
In summary, we describe the second patient in
which ranolazine was used specifically for its antiarrhythmic properties to treat symptomatic ventricular
arrhythmias. In both cases, coronary artery disease was
not present, indicating that this anti-arrhythmic effect
occurs independent of its anti-ischemic affect. Finally,
it should be noted that this is an unusual and off-label
use of ranolazine. Further studies are necessary before
the safety and efficacy of ranolazine as a useful antiarrhythmic agent may be established.

11.
12.

13.

Janse MJ. Electrophysiological changes in heart failure and
their relationship to arrhythmogenesis. Cardiovasc Res.
2004;61:208-217.
Pogwizd SM, Bers DM. Calcium cycling in heart failure:
the arrhythmia connection. J Cardiovasc Electrophysiol.
2002;13:88-91.
Pogwizd SM, Schlotthauer K, Li L, Yuan W, Bers DM.
Arrythmogenesis and contractile dysfunction in heart failure:
roles of sodium-calcium exchange, inward rectifier potassium current, and residual beta-adrenergic responsiveness.
Circ Res. 2001;88:1159-1167.
Belardinelli L, Shryock JC, Fraser H. The mechanism of
ranolazine action to reduce ischemia-induced diastolic dysfunction. Eur Heart J. 2006;Suppl A1,A10-A13.
Song Y, Shryock JC, Wu L, Belardinelli L. Antagonism
by ranolazine of the pro-arrhythmic effects of increasing
late Ina in guinea pig ventricular myocytes. J Cardiovasc
Pharmacol. 2004;44:192-199.
Antzelevitch C, Belardinelli L, Zygmunt AC, et al.
Electrophysiological effects of ranolazine, a novel antianginal agent with anti-arrhythmic properties. Circulation.
2004;110:904-910.
Undrovinas AI, Belardelli L, Undrovinas NA, Sabbah HN.
Ranolazine improves abnormal repolarization and contraction in left ventricular myocytes in dogs with heart failure by
inhibiting late sodium current. J Cardiovasc Electrophysiol.
2006;17(Suppl 1):S169-S177.
Jerling M. Clinical pharmacokinetics of ranolazine. Clin
Pharmacokinet. 2006;45:469-491.
Murdock DK, Kaliebe J, Overton N. Ranolozine-induced
suppression of ventricular tachycardia in a patient with
nonischemic cardiomyopathy: a case report. Pacing Clin
Electrophysiol. 2008;31(6):765-768.
Scirica BM, Morrow DA, Hod H, et al. Effect of ranolazine,
an anti-anginal agent with novel electrophysiological properties, on the incidence of arrhythmias in patients with non
ST-segment elevation acute coronary syndrome: results
from the Metabolic Efficiency With Ranolazine for Less
Ischemia in Non ST-Elevation Acute Coronary Syndrome
Thrombolysis in Myocardial Infarction 36 (MERLIN-TIMI 36)
randomized controlled trial. Circulation. 2007;116(15):16471652.

Funding/Support: None declared.
Financial Disclosures: David K. Murdock, MD and Jeffrey W.
Kaliebe, MT(ASCP), CCRC were investigators for the MERLINTIMI 36 trial.

References
1.
2.
3.

Mitchell LB. Role of drug therapy for sustained ventricular
tachyarrhythmias. Cardiol Clin. 2008;26(3):405-418.
Tomaselli GF, Zipes DP. What causes sudden death in
heart failure? Circ Res. 2004;95:754-763.
Ebinger MW, Krishnan S, Schuger CD. Mechanisms of
ventricular arrhythmias in heart failure. Curr Heart Fail Rep.
2005;2:111-117.

Wisconsin Medical Journal • 2009 • Volume 108, No. 7

375

The mission of the Wisconsin Medical Journal is to provide a vehicle for professional
communication and continuing education of Wisconsin physicians.
The Wisconsin Medical Journal (ISSN 1098-1861) is the official publication of the
Wisconsin Medical Society and is devoted to the interests of the medical profession and
health care in Wisconsin. The managing editor is responsible for overseeing the production, business operation and contents of Wisconsin Medical Journal. The editorial board,
chaired by the medical editor, solicits and peer reviews all scientific articles; it does not
screen public health, socioeconomic or organizational articles. Although letters to the
editor are reviewed by the medical editor, all signed expressions of opinion belong to the
author(s) for which neither the Wisconsin Medical Journal nor the Society take responsibility. The Wisconsin Medical Journal is indexed in Index Medicus, Hospital Literature
Index and Cambridge Scientific Abstracts.
For reprints of this article, contact the Wisconsin Medical Journal at 866.442.3800 or
e-mail wmj@wismed.org.
© 2009 Wisconsin Medical Society

