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CASE REPORT

Case series of three different scenarios with drug-induced
Brugada patterns: fact or fiction?

ilac kaynakl Brugada fenotipi, ii¢ farkli senaryonun olgu serisi:
Gercek ya da kurgu?
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Summary- Brugada syndrome is an inherited cardiac ar-
rhythmia condition characterized by coved-type ST eleva-
tion and J point elevation of at least 2 mm in at least 2 of
the right precordial electrocardiogram (ECG) leads (V1-3).
An increasing number of noncardiac agents, including psy-
chotropic and anesthetic drugs, have been shown to induce
a characteristic Brugada ECG pattern, predisposing the
patient to fatal ventricular arrhythmias. However, there are
scarce data regarding the clinical significance. In this case
series, a typical Brugada pattern was unmasked by lithium,
valproic acid, and thiocolchicoside; however, the clinical
scenario was different in all 3 cases, ranging from an as-
ymptomatic patient to sudden cardiac arrest.

B rugada syndrome (BS) is an inherited cardiac ar-
rhythmia condition characterized by coved-type
ST elevation and J point elevation of at least 2 mm
in at least 2 of the right precordial electrocardiogram
(ECG) leads (V1-3) that is unrelated to ischemia,
electrolyte disturbance, or obvious structural heart
disease. A Brugada pattern on ECG can occur either
spontaneously or after a provocative drug test with
intravenous administration of sodium channel block-
ers (such as ajmaline, flecainide, procainamide, or
pilsicainide).!"! In addition to diagnostic agents, there
are lists of other well-known drugs (antidepressants,
antihistaminics, anesthetics/analgesics, and antispas-
tic agents, etc.) that should be avoided by BS patients
when possible, due to the potential induction of a Bru-

Ozet—Brugada sendromu sag prekordiyal EKG derivasyon-
larinin (V1-3) en az ikisinde =2 mm coved tipte J noktasi ve
ST yukselmesi ile karakterize kalitsal bir kalp hastaligidir.
Psikotropik ve anestetik ilaglar da dahil olmak Uzere artan
sayida kalp disi ilacin 8limcul ventrikal aritmilerine yatkin-
hgr artiran Brugada fenokopisini tetikledigi gosterilmistir.
Ancak bu durumun klinik énemi ile ilgili net veri bulunma-
maktadir. Bu olgu serisinde hastalarimizdaki tipik Brugada
paterninin; lityum, valproik asit ve tiyokolsikosid ile maske-
lenmis olabilecegi dustnulmustir. Ancak klinik senaryonun
her U¢ olguda da farkli oldugu, semptomsuz ve ani kalp dur-
masi arasinda degistigi izlenmigtir.
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CASE REPORT

Case 1- A 48-year-old woman presented at the out-
patient clinic with the complaint of short-duration
episodes of palpitations. She had been diagnosed with
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bipolar disorder 4 years earlier and was taking lithi-
um. Laboratory and echocardiographic findings were
normal and the lithium level was 0.91 mmol/L (thera-
peutic range: 0.6—-1.2 mmol/L). ECG performed on
admission showed sinus rhythm with an incomplete
right bundle branch block (RBBB) and spontaneous,
coved-type ST segment elevation in =2 leads among
the right pericardial leads (type 1 Brugada pattern)
(Figure 1a). Her family history was negative for sud-
den cardiac death (SCD) and she had not experienced
any syncopal episode. No episode of arrhythmia was
seen in the results of 24-hour Holter monitoring. After
a consultation with the psychiatry outpatient clinic, a
1-week halt of the lithium therapy and repetition of
the ECG was planned. One week later, resting ECG
revealed no abnormality in V1-2 derivations (Figure
1b). The patient then underwent ajmaline provocation
test; the result was negative for typical Brugada pat-
terns (Figure 1c). The patient was diagnosed as as-
ymptomatic drug-induced type 1 Brugada pattern ac-
cording to the last expert consensus on the Brugada
ECG phenocopies.” Clinical follow-up was recom-
mended, along with cessation of and replacement for
lithium therapy. On subsequent follow-up visits, the
ECG indicated only incomplete RBBB and the patient
remained asymptomatic for 3 years.

Case 2— A 38-year-old man presented with the com-
plaints of palpitations and atypical chest discomfort.
His past medical history was negative for syncope
or pre-syncope, but he had a diagnosis of general-
ized epileptic seizures and had been taking valproic
acid for 2 years. The family history was negative for
SCD. A physical examination revealed no abnormal-
ity. Laboratory test, chest X-ray, and transthoracic
echocardiography results were within normal limits.
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Figure 1. (A) Electrocardlogram (ECG) of the patlent at ad-
mission to the hospital consistent with Brugada type 1 pat-
tern. (B) Second ECG with normal findings after cessation
of lithium. (C) After the ajmaline challenge test, the ECG
showed normal findings.

On admission, ECG showed sinus rhythm (70 bpm),
and saddle-back-type ST segment elevation at V1-2
derivations (type 2 Brugada pattern) (Figure 2a).
Therefore, ajmaline provocation test was planned.
ECG performed after shifting V1-2 leads to the sec-
ond intercostal space also revealed a type 1 Brugada
pattern in V1-2 derivations (Figure 2b). The ajmaline
drug challenge also confirmed the type 1 Brugada
pattern in V1-2 derivations (Figure 2c). The patient
was diagnosed as asymptomatic Type 1 Brugada pat-
tern. Close clinical follow-up was planned and he was
warned to avoid modulating factors, like drugs or fe-
ver. Consultation with a neurologist was also sched-
uled to discuss switching from the use of valproic acid
to another anti-epileptic drug.

Case 3— A 42-year-old male patient presented at the
emergency room due to cardiopulmonary arrest just
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Figure 2. (A) At baseline, a saddleback -type ST segment
(type 2) is present in the right precordial leads. (B) Electro-
cardiogram with right precordial leads shifted to the second
intercostal space revealed a type 1 Brugada pattern in the
V1-2 derivations. (C) Ajmaline drug challenge test showing
a type 1 Brugada pattern in the V1-2 derivations.
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Figure 3. (A) Electrocardiogram (ECG) of the patient at ad-
mission to the hospital consistent with coved-type ST seg-
ment elevation at V1-2 derivations. (B) Subsequent ECG
indlcated a sinus rhythm and right bundle branch block with-
out ST segment elevation.
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after administration of thiocolchicoside (Muscoflex
8-mg capsule; Bilim Ila¢ Sanayi ve Ticaret A.S.,
Istanbul, Turkey) for neck spasms. His past medi-
cal history was unremarkable, including prescription
medications and OTCs. Family history included the
sudden premature death of his uncle at the age of 35
years for an unknown reason. His initial examina-
tion revealed a blood pressure of 110/75 mmHg, a
pulse rate of 80 bpm, and normal neurological and
other system examinations. On admission, a resting
ECG demonstrated a sinus rhythm (63 bpm), com-
plete RBBB, and coved-type ST segment elevation
at V1-2 derivations (type 1 Brugada pattern) (Figure
3a). Echocardiography demonstrated normal func-
tion and diameter of both ventricles and atria, and
mild regurgitation in the mitral and tricuspid valves.
Laboratory tests, including a cardiac panel and D-di-
mer level, revealed no abnormality. The patient was
hospitalized in the coronary care unit for 2 days. His
follow-up ECG on the second day of hospitalization
showed a sinus rhythm (84 bpm) and RBBB without
ST segment elevation (Figure 3b). Cardiac magnetic
resonance imaging was performed to exclude struc-
tural abnormalities, such as arrhythmogenic right
ventricular dysplasia, and yielded normal findings.
Treadmill exercise test produced no arrhythmic epi-
sode during maximal exertion. He was diagnosed as
BS, and an implantable cardioverter defibrillator was
successfully implanted for secondary prophylaxis.?
The remainder of his hospital stay was uneventful.
He was reminded to abstain from drugs and condi-
tions as indicated on the website http://www.bruga-
dadrugs.org/. The patient was admitted to the emer-
gency room with an appropriate ICD shock after a
febrile episode of lobar pneumonia 6 months after
ICD implantation.

DISCUSSION

BS is diagnosed in patients with ST segment elevation
with type 1 morphology of =2 mm in 1 or more leads
among the right precordial leads V1 and/or V2 posi-
tioned in the second, third, or fourth intercostal space.
' The ECG signature of BS is dynamic and often
concealed, but it can be unmasked by sodium channel
blockers, such as flecainide, ajmaline, and procain-
amide.'"' BS is considered to be responsible for 4% to
12% of all SCDs, and for at least 20% of deaths that
occur in patients with structurally normal hearts."!

Currently, ICD implantation is the only effective ther-
apy for patients with spontaneous, type 1 ECG pat-
tern and aborted sudden cardiac arrest, documented
spontaneous sustained ventricular tachycardia (VT),
or syncope of arrhythmic origin.! Accumulating data
have shown that an increasing number of drugs com-
monly prescribed in routine clinical practice unmask
or induce a characteristic ECG pattern of BS, which
predisposes the patient to ventricular arrhythmia.™

Lithium is widely used for the primary treatment
of bipolar disorders. Lithium can cause a wide range
of cardiac side effects, including QT interval prolon-
gation, ST segment and T wave changes, bradycardia,
sinus node dysfunction, atrioventricular block, and
ventricular fibrillation (VF).®! It has been reported
that lithium may induce typical Brugada patterns
on ECG, even in suggested therapeutic doses.” The
clinical presentation ranges from isolated, asymp-
tomatic ECG patterns to cardiac syncope and SCD.!®!
Discontinuation of lithium results in normalization of
the ECG or conversion to type 2 or 3 Brugada ECG
pattern.”! Lithium has been demonstrated to block the
sodium channels in a dose-dependent manner."”! In pa-
tient 1, the type 1 Brugada ECG pattern only became
apparent while under lithium treatment and normal-
ized just after removal of the drug. This case supports
the reported causal relationship between lithium and
the unmasking of type 1 Brugada pattern.

There are no reports of valproic acid exacerbat-
ing or unmasking BS at therapeutic or toxic doses.
Valproic acid has multiple cellular mechanisms of ac-
tion, consistent with its broad clinical effectiveness.
One mechanism of action is similar to that of both
phenytoin and carbamazepine, and appears to be me-
diated by a prolonged recovery of voltage-activated
sodium channels from inactivation, increasing brain
gamma-aminobutyric acid (GABA) concentrations
at clinically relevant doses, and acting against T-type
calcium currents.® There is no specific information
on the cardiac sodium or calcium channel-blocking
properties of valproic acid. Unlike in the first case,
the use of valproic acid was continued in this patient
by the neurologist. Thus, we do not know whether
interruption of the drug would cause any change in
the ECG. To our knowledge, this is the first case il-
lustrating an association between valproic acid and a
Brugada pattern on ECG.

Thiocolchicoside is a muscle relaxant with anti-
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inflammatory and analgesic effects.”’ It acts as a com-
petitive GABAA receptor antagonist and a glycine
receptor antagonist with similar potency, as well as
being an antagonist for nicotinic acetylcholine re-
ceptors to a much lesser extent.!'”! It is a powerful
convulsant, and should not be used in seizure-prone
individuals. Although the impact of various central-
ly acting, anti-spastic agents on sodium channels is
known, there are no data regarding the effect of thio-
colchicoside on sodium channels and no report of an
association with Brugada pattern on ECG. To the best
of our knowledge, this case is the first in the literature
showing a direct relationship between thiocolchico-
side and BS, and it should be listed among the drugs
to be avoided by patients with BS.

A Brugada ECG pattern has been attributed to dif-
ferences in action potential duration and configura-
tion between the endocardium and the epicardium,
mainly in the right ventricle."!! In theory, a reduction
in sodium or L-type calcium, or an increase in po-
tassium current (dominant in the epicardium) would
produce a striking abbreviation of the epicardial ac-
tion potential, which would lead to an epicardial-en-
docardial heterogeneity of repolarization that would
cause ST segment elevation. To date, not just reduc-
tions in sodium current caused by drugs or mutations
in SCNS5A, but also other drugs and mutations may
be associated with a Brugada pattern, such as val-
proic acid and thiocolchicoside. Konigstein et al. re-
ported that male sex, psychotropic agents, and drug
overdose are risk factors.!'? According to the same
study results, the most commonly reported agent was
intravenous propofol, and the oral agents were lithi-
um and amitriptyline.!'!

According to a J wave syndromes expert consen-
sus report, it was recommended that when a type 1 ST
segment elevation is unmasked using a sodium chan-
nel blocker, diagnosis of BS also requires that the pa-
tient also present with 1 of the following: documented
VF or polymorphic VT, syncope of probable arrhyth-
mic cause, a family history of SCD at <45 years old
with negative autopsy, coved-type ECG in family
members, or nocturnal agonal respiration. Inducibil-
ity of VI/VF with 1 or 2 premature beats supports the
diagnosis of BS under these circumstances.”” These
recommendations are emphasized to prevent unneces-
sary implantable cardioverter defibrillator therapy in
these patients with low SCD risk.™

Conclusion

A drug-induced Brugada pattern or Brugada pheno-
copy should be considered a predictor of SCD, and
thus should prompt critical revaluation of the risks and
benefits of the suspicious medication. We think that a
typical Brugada pattern in our patients was unmasked
by lithium, valproic acid, and thiocolchicoside. The
literature data are still inadequate with regard to the
prognosis of drug-induced Brugada pattern patients.
Interruption of use of the drug is an effective preven-
tive strategy in most cases of drug-induced BS.
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