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Tricyclic Antidepressantsand the Brugada Syndrome: An Example of Brugada
Waves Appearing after the Administration of Desipramine
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Divison of Cardiology of the Department of Medicine, Emory University School of Medicine, Atlanta, Georgia, USA

Summary: Sinceitsinitial descriptionintheearly 1990s, the
Brugadasyndrome hasbecomeincreasingly familiar to active
researchers and practicing clinicians. The Brugada wave, a
characterigtic el ectrocardiographic abnormality of downd op-
ing ST-segment elevation in leads V1—V3 and right bundle-
branch block morphology, has now been associated with an
increased risk of sudden desth. Currently, very littleisknown
about the relationship between the Brugada syndrome and
tricyclic antidepressants. Accordingly, wereport thecaseof a
patient who devel oped prominent Brugadawaveswiththe ad-
ministration of increasing doses of desipramine. We believe
the mechanism of Brugadawave augmentation or production
secondary to tricyclic antidepressants is consistent with the
current model of early repolarization. We also specul ate that
the increased risk of sudden death that may occur with tri-
cyclic antidepressants could be related to the devel opment of
the Brugada syndrome. We advocate the judicious use of tri-
cyclic antidepressants in cardiac and elderly patients, with
careful monitoring of the el ectrocardiogram for the devel op-
ment Brugadawaves.
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Introduction

Sinceitsinitial descriptioninthe early 1990s, the Brugada
syndromehasbecomeincreasingly familiar to activeresearch-
ersand practicing clinicians. The Brugadawave, acharacteris-
tic electrocardiographic (ECG) abnormality of downsloping
ST-segment devationinleadsV1—V 3 and right bundle-branch
block morphology, hasnow been associated with anincreased
risk of sudden death, particularly in the Asian population.
Currently, very littleisknown about the rel ationship between
the Brugada syndrome and tricyclic antidepressants (TCAS).
Accordingly, we report the case of a patient who developed
prominent Brugadawaveswith the administration of increas-
ing doses of desipramine. The subsequent discussion utilizes
the current understanding of thissyndrometo explaintheclin-
ical sgnificanceof our findings.

Patient Presentation
History

The patient was a 77-year-old Caucasian woman who was
brought to Emory University Hospital on April 9, 2001. She
had a long higtory of bipolar disorder that had continued to
worsen despite escalating doses of desipramine and lithium.
Her psychiatrist hoped her symptoms would improve with
eectroconvulsivetheragpy (ECT) and sent her tothe hospital for
preprocedure evauation. The ECG obtained on April 9, 2001
(Fig. 1) was significantly different from her basdline ECG re-
cordedonMarch 12, 2001 (Fig. 2). Thecardiology servicewas
consulted regarding the abnormaitiesnoted on thetracing.

The patient denied any recent cardiac problems. She had
one episodeof atrid fibrillation the year beforethat had been
successfully treated by cardioversion. Other than asister who
died unexpectedly at age 77, the patient had no family history
of arrhythmia, syncope, or sudden desth.

Her medicationsincluded enalapril, atenolol, furosemide,
warfarin, levothyroxine, rosiglitazone, metformin, lithium,
and desipramine. Thelithium and desi pramine doseshad been
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Fic.1 April 9,2001. Norma sinusrhythmispresent a arate of 60 complexes'min. TheP-Rinterva is0.20sand theQ-T interval is0.40s. The
duration of the QRS complexis0.11 s. Theterminal forcesof the QRS complex aredirected toward the right and anteriorly, indicating right ven-
tricular conduction delay. The T waves areinverted in leads V1—V3, consistent with amean T vector that is plus 40° in the frontal plane and
35-40" posterior. Brugadawaves are noted in leadsV1—V 3. A vector representing the mean ST segment is directed anteriorly toward theright
ventricle. Notethat theinitia portion of the ST segment i sdisplaced toitsmaximum height at itsonset, falling precipitoudy to blend with thein-
verted T waves. This pattern differsfrom the ST-segment abnormality produced by epicardia injury of anteroseptal myocardial infarction, in
whichaninjury current createsits greatest amplitude during the middle of the ST segment.

increased to 450 and 100 mg daily, respectively, on March 14,
2001, 2 dayséfter the ECG showninFigure2.

Physical Examination

The patient’s heart rate was 60 beats/min, and her systolic
and diastolic blood pressureswere 115 and 51 mmHg, respec-
tively. Auscultation of the heart revealed regular rhythm with
no murmurs or gallop sounds. The second heart sound split
physiologically, athough right bundle-branch morphology

waspresent onthe ECG. Therewasno evidenceof cardiac en-
largement by palpation and no abnormality of the jugular
veins. Peripherd arterid pulseswereintact without bruits.,

Laboratory Findingsand Other Tests

Routineblood chemistriesand cdll countswerewithin nor-
mal limits. The ECG madeon April 9, 2001 (Fig. 1) reveded
right bundle-branch morphology withaQRSdurationof 0.11s
and downd oping ST-segment elevation with inverted T waves
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Fic.2 March 12, 2001. Right ventricular conduction delay. Compared with Figure 3, the complexesin V1 and V> may represent early signs of

Brugadawaves.
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inleadsV1—V3. Anechocardiogram showed mild | eft atrial en-
largement, minimal regurgitation of the tricuspid and mitral
valves, and preserved gection fraction.

Clinical Course

The members of the cardiology service felt that the ECG
abnormalities were consistent with Brugada waves. Because
these waves had become more prominent with the concomi-
tant increasein desipramine dosage, discontinuation of thetri-
cyclic antidepressant was recommended. The patient under-
went ECT with minimal improvement in symptoms. Shewas
discharged on divalproex sodium for mood stabilization.
Lithium and des pramine were discontinued, and other pre-
procedure medicationswere resumed. Two monthslater, fol-
low-up ECG (Fig. 3) made on June 6, 2001 showed persistent
right ventricular conduction delay without Brugadawaves.

Discussion

Over the past severa years, researchers have attempted to
gainingght into the mechanism of the Brugadasyndrome by
understanding the ECG finding of ST-segment elevation. The
current understanding of the ST-segment abnormality isbased
upon what has been learned from normal human physiology
aswell asanimal studies. Normally, during phase 2 of theven-
tricular action potential, the myocardium is homogeneousin
voltage. Theabsenceof asignificant electrica gradient during
thistimeisthe reason that the ST segment isisod ectricin hu-
mans.2 In animals, however, the ST segment may not beiso-
electric. The valtage throughout phase 2 depolarization does
not remain homogeneous because areas of the myocardium
undergo early repolarization. Specifically, early repolarization
occursintheepicardium of theright ventricle, wheretransient
outward channels (potassium) overwhelm theinward flux of
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cal cium and sodium. In some human pedigrees, abnormalities
of the sodium channel gene SCN5A have been linked to the
autosomal dominant form of the Brugada syndrome.3 It has
been seen from anima studies that abnormalities of the out-
ward potassium channel may aso cause the ECG findings
seen in this disorder.4 Unfortunately, the pathophysiologic
mechanisms may be more complicated than previoudy sus-
pected becauseinvestigatorsare beginning to recogni ze three
different morphol ogies of ST-segment el evation: straight (tri-
angular shape), convex (coved), and concave (saddle-back).>
Thesdignificance of the differing shapesremainsunknown.

Of interest isthe variability in the prominence of the ECG
abnormalities. There appears to be a day-to-day variability
seenin patientswho arefollowed.® Changesin the autonomic
nervous system also seem to have an effect. Beta-adrenore-
ceptor stimulation (isoproterenol) and apha-adrenoceptor
bl ockade (methoxamine, prazosin) reduce ST-segment elevar
tion by increasing the inward calcium currents. Muscarinic
stimulation (acetycholine provocation test, intravenous edro-
phonium, neostigmine), apha-receptor stimulation (nore-
pinephrine), and beta blockade (propanolol) all theoretically
reduce the balance of inward calcium currents to outward
potassium currents and consequently increase the amount of
ST-segment elevation. Finaly, classI A antiarrhythmic agents
(procainamide, disopyramide) augment the ST elevation by
blocking sodium channel sand shortening the action potential
in epicardial cells:3 Theimportance of the changing ST seg-
ment isrealized by the association of increasing ST elevation
with the occurrence of ventricular fibrillation.”.8

The proposed mechanism for the ventricular arrhythmias
isreentry. The heterogeneous repol arization abnormality cre-
ates significant differences in the electrical environment of
the epicardium. These differencesarethe dectrical substrate
inwhich ventricular reentry circuitscan occur. Inanimal stud-
ies, suppression of the reentry circuits by administration of
outwardion channel blockers has been reported.®
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Fic.3 June6, 2001. Thistracing showsright ventricular conduction delay, but no Brugadawaves are seen.
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It would follow logically that administration of tricyclic
antidepressants, which possess class | A antiarrhythmic-like
properties, could increase the ST-segment elevation in pa-
tientswith Brugadawavesand place thisgroup at higher risk
for sudden desath. It iswell known that TCASs can affect the
heart at therapeutic levels, particularly in the elderly and in
patients with underlying cardiac disease.10 11 An increased
risk of sudden deeth associated withtheuse of TCAshasaso
been documented.2 To our knowledge, thisisthefirst report-
ed case of apatient inwhom Brugadawaveswere augmented
or precipitated by routine TCA administration. One previous
case has been reported with TCA overdose.13

Conclusion

We believe the mechanism of Brugadawave augmentation
or production secondary to tricyclic antidepressantsisconss-
tent with the current model of early repolarization. We aso
speculate that theincreased risk of sudden death that may oc-
cur with TCAs could be related to the development of the
Brugadasyndrome. We advocate the judicioususeof tricyclic
antidepressants in cardiac and elderly patients, with careful
monitoring of the ECG for the development of right bundle-
branch block morphology and downd oping ST-segment ele-
vaioninleadsV1—Vs.
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