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Key Clinical Message

Mutations in the SCN5A gene are linked to both the long QT syndrome 3 and

Brugada syndrome with few reports describing an overlapping phenotype. We

present a unique case and discuss clinical considerations of a patient concur-

rently exhibiting such conditions with genetic analysis confirming an SCN5A

mutation.
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Introduction

Brugada syndrome is a genetic disorder resulting in

abnormal sodium ion channel function conferring an

increased risk of ventricular arrhythmias, syncope and

sudden cardiac death. Although rare, this increasingly rec-

ognized condition affects 4 of 1000 people in the United

States [1]. Inherited as an autosomal dominant trait with

incomplete penetrance, mutations in the SCN5A gene

represent the most common genotype.

However, mutations in the SCN5A gene can be present

in both the long QT syndrome 3 (LQT3) in addition to

Brugada syndrome [2, 3]. A prior report of a particular

SCN5A mutation has described phenotypic long QT and

Brugada pattern ST segment elevation in the anterior

leads further obscuring the distinction between these syn-

dromes [4]. Despite growing genetic overlap between

these syndromes and differing management strategies,

there have been few reports describing phenotypic presen-

tations consistent with both syndromes and clinical expe-

rience with overlap of these disorders. We report a case

of a young patient who exhibited phenotypic characteris-

tics of both syndromes including type 1 Brugada pattern

with provocation and baseline prolonged QT with genetic

analysis confirming a mutation in the SCN5A gene

associated with both LQT3 and Brugada syndromes.

Importantly, we discuss clinical considerations given dif-

fering management approaches.

Case

A 38-year-old male with a significant family history of

Brugada syndrome presented for clinical evaluation at an

outside facility. The patient noted that his father carries

the SCN5A mutation despite an unremarkable EKG. In

addition, he has two paternal cousins with Brugada syn-

drome, one of whom suffered from sudden cardiac arrest

at age 40 and the other received an implantable car-

dioverter defibrillator (ICD). The patient’s paternal uncle

was positive for the SCN5A mutation and experienced

sudden cardiac death at age 60. Lastly, the patient’s

daughter was noted to have a spontaneous type 1 Bru-

gada pattern on surface ECG in addition to a prolonged

QT interval and is currently undergoing genetic testing.

Given an impressive family history, our patient sought

evaluation from a local cardiologist for dizziness with

exertion that he began to experience 6 months prior. He

denied syncope but noted palpitations. At baseline, there

were findings suggestive of type 2 Brugada ECG pattern

(Fig. 1) with J point elevation and saddle-back ST
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segments in the anterior precordial leads. Workup with a

treadmill electrocardiogram (ECG) stress testing was

unremarkable. Mobile telemetry showed premature ven-

tricular contractions (PVCs) originating from the right

ventricular outflow tract (RVOT) associated with palpita-

tions and chest pain. Genetic analysis revealed the patient

was positive for the c.5350G>A; p.Glu1784Lys mutation

in the SCN5A gene. He was referred to the electrophysiol-

ogy department at our institution for further workup.

On evaluation, the patient corroborated symptoms of

dizziness and chest pain associated with RVOT PVCs. His

cardiovascular medications persisted despite starting

metoprolol 25 mg extended-release. Physical examination

was unremarkable with normal heart sounds, no cardio-

vascular murmurs or signs of congestive heart failure. An

outside transthoracic echocardiography showed normal

right and left ventricular systolic function with no signifi-

cant valvular pathology. On thorough discussion with the

patient regarding his family history, ECG, clinical symp-

toms and concern for LQT3 and Brugada syndrome

expression given the genetic analysis, we reviewed the role

of provocative testing in the electrophysiology (EP) labo-

ratory to help define a diagnosis of Brugada syndrome. In

addition, we discussed the role programmed ventricular

stimulation for risk stratification of sudden cardiac death

as induction of ventricular arrhythmias has been shown

to increase the risk of sudden death or appropriate ICD

therapies twofold to threefold [5].

During EP study, the patient’s baseline cardiac intervals

were within normal limits other than an absolute QT

interval of 501 milliseconds at a heart rate of 61 bpm,

resulting in a corrected QTc of 500 milliseconds. This was

followed by programmed ventricular stimulation in the

right ventricular apex. Polymorphic ventricular tachycar-

dia was induced with double extrastimulation that degen-

erated into ventricular fibrillation, consistent with a

higher risk phenotype (Fig. 2 – panel A) [5]. Pro-

cainamide challenge in the EP laboratory revealed a type

1 Brugada pattern (Fig. 2 – panel B). Given results from

EP study, we elected to implant a subcutaneous ICD. The

patient tolerated the procedure well and has not experi-

enced device therapies to date.

Discussion

To date, there have been few reports describing clinical

experiences of overlap between LQT3 and Brugada syn-

drome. In the National Heart Lung Blood Institute

(NHLBI) Exome Sequencing, the c.5350G>A;
p.Glu1784Lys missense mutation in the SCN5A gene has

Figure 1. Electrocardiogram of our patient showing concern for type 2 Brugada pattern, baseline bradycardia, and long QT interval.
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Figure 2. (A) VF induction with ventricular double extrastimuli. (B) CardioLab tracings showing provocation of type 1 Brugada pattern with

procainamide infusion.
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been implicated in the pathogenesis of both LQT3 and

Brugada syndrome [6, 7]. With known links in the

genetic basis between these two conditions [4], this case

expands this genotypic link and further illustrates pheno-

types representing an overlap between LQT3 and Brugada

syndromes. Importantly, it emphasizes the possibility of

coexisting manifestations of these conditions given differ-

ing management approaches.

Prior studies have shown genetic overlap between fre-

quently reported mutations such as SCN5A-E1784K lead-

ing to manifestation as LQT3 or Brugada phenotypes [8].

Preceding this, Priori et al. [7] had shown induction of

the type 1 Brugada pattern in a subset of patients with

LQT3. The confirmation of genotype–phenotype overlap

between LQT3 and Brugada syndrome with this mutation

suggests an important connection between these condi-

tions that perhaps lie along a single spectrum of disease.

The case presented builds on our current understanding

of these disorders in illustrating a novel genetic mutation

further corroborating a genotypic–phenotypic link under-

lying these heritable conditions.

Despite common underlying genetic pathology between

LQT3 and Brugada syndrome, current suggested manage-

ment strategies differ and may provide conflicting recom-

mendations. The 2013 Heart Rhythm Society (HRS)

expert consensus recommendations discuss the role of

avoiding trigger medications, treatment of fever, the util-

ity of ICDs, and anti-arrhythmic (e.g., quinidine) medica-

tions as central therapies in the management of Brugada

syndrome. In contrast, the recommendations for long QT

syndrome focus on use of beta-blockers and discuss the

role for ICDs in those who have suffered from cardiac

arrest or syncope. In specific, they provide a Class IIa rec-

ommendation or use of sodium channel blockers (e.g. fle-

cainide) to potentiate QT shortening in LQT3 [9]. Yet,

despite QT shortening with use of flecainide in LQT3,

prior data have shown induction of type 1 Brugada ECG

pattern in a significant number of patients [7]. These data

raise concern regarding the use of sodium channel block-

ers in certain patients, such as ours, that exhibit coexist-

ing phenotypic characteristics of LQT and Brugada

syndromes.

In the case of our patient, we had a thorough discus-

sion around concern for concurrent, phenotypic exhibi-

tion of LQT3 and Brugada syndrome given resting QT

interval, induction of type 1 Brugada syndrome with

provocation and genetic testing. Given strong family his-

tory of positive genetic testing and sudden cardiac death,

it is possible that his family members share a similar phe-

notype. We discussed the role of medicines for LQT3 and

Brugada syndrome, the limited data evaluating sodium

channel blockers, and data underlying the role of electro-

physiological testing for each inherited arrhythmia

syndrome. In our case, the patient opted to undergo elec-

trophysiological testing with easily inducible type 1 Bru-

gada pattern in addition to ventricular fibrillation with

double extrastimuli programmed ventricular stimulation.

Recent data further elucidated risk stratification in

patients with Brugada syndrome showing that induction

of ventricular tachyarrhythmias, particularly with ventric-

ular single or double extrastimuli, is a marker of

increased risk for sudden cardiac death [5]. Consistent

with guideline recommendations [10], we asked he avoid

“high intensity” activities and engage in modest, moni-

tored exercise. On short-term follow-up after uncompli-

cated ICD implantation, he reports clinical stability

without symptoms.

Importantly, this case brings to light the consideration

of genetic testing in inherited arrhythmic syndromes. Our

patient carried a genetic mutation with an autosomal

dominant inheritance pattern. He has children and sib-

lings placing importance on identification of this muta-

tion for counseling of family members. Current HRS

guidelines provide a class I recommendation for genetic

testing given strong suspicion of LQT syndrome and class

IIa recommendation for genetic testing in evaluation of

Brugada syndrome [11]. In addition, recent work has

shown value of genetic testing in Brugada syndrome with

future implication on management strategies [12]. In

practice, genetic testing often is not undertaken due to

limited resources, cost or unavailability of testing. For our

patient, we recommended prompt genetic testing of his

children and family members as results may identify those

with the mutation whom are at potential future risk and

influence future management decisions. In addition,

mutation detection is vital in understanding the variable

penetrance of rare genetic disorders.

In conclusion, we describe a unique case with concur-

rent phenotypic exhibition of LQT3 and Brugada syn-

dromes with a common, underlying genetic mutation in

the SCN5A gene. This adds to the growing understanding

and genotypic link between these conditions with emerg-

ing discoveries in variable penetrance. Importantly, man-

agement strategies between these conditions differ and

use of sodium channel blockers in treatment of LQT3

may unmask Brugada syndrome. Clinicians should

remain aware of genotypic link between LQT3 and Bru-

gada syndrome, recognize the potential for phenotypes

consistent with both syndrome, and individualize thera-

pies after thorough discussion with patients.

Authorship

AS (primary author): involved in initial draft of the

manuscript and revised the manuscript. RTB: involved in

initial draft of the manuscript and revised the manuscript.

1318 ª 2017 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

LQT3 + Brugada A. Sandhu et al.



CM: involved in initial draft of the manuscript. TJB:

revised the manuscript. RGA (senior author): involved in

initial draft of the manuscript and revised the manu-

script.

Conflict of Interest

The authors have no conflict of interests to report.

References

1. Antzelevitch, C. 2006. Brugada syndrome. Pacing Clin.

Electrophysiol. 29:1130–1159.

2. Wang, Q., J. Shen, I. Splawski, D. Atkinson, Z. Li, J. L.

Robinson, et al. 1995. SCN5A mutations associated with

an inherited cardiac arrhythmia, long QT syndrome. Cell

80:805–811.

3. Levy-Nissenbaum, E., M. Eldar, Q. Wang, H. Lahat, B.

Belhassen, L. Ries, et al. 2001. Genetic analysis of Brugada

syndrome in Israel: two novel mutations and possible

genetic heterogeneity. Genet Test. 5:331–334.

4. Bezzina, C., M. W. Veldkamp, M. P. van Den Berg, A. V.

Postma, M. B. Rook, J. W. Viersma, et al. 1999. A single

Na(+) channel mutation causing both long-QT and

Brugada syndromes. Circ. Res. 85:1206–1213.
5. Sroubek, J., V. Probst, A. Mazzanti, P. Delise, J. C. Hevia,

K. Ohkubo, et al. 2016. Programmed ventricular

stimulation for risk stratification in the Brugada syndrome:

a pooled analysis. Circulation 133:622–630.
6. Wei, J., D. W. Wang, M. Alings, F. Fish, M. Wathen, D.

M. Roden, et al. 1999. Congenital long-QT syndrome

caused by a novel mutation in a conserved acidic domain

of the cardiac Na+ channel. Circulation 99:3165–3171.
7. Priori, S. G., C. Napolitano, P. J. Schwartz, R. Bloise, L.

Crotti, and E. Ronchetti. 2000. The elusive link between

LQT3 and Brugada syndrome: the role of flecainide

challenge. Circulation 102:945–947.

8. Veltmann, C., H. Barajas-Martinez, C. Wolpert, M.

Borggrefe, R. Schimpf, R. Pfeiffer, et al. 2016. Further

insights in the most common SCN5A mutation causing

overlapping phenotype of long QT syndrome, Brugada

syndrome, and conduction defect. J. Am. Heart Assoc. 5:

pii: e003379.

9. Priori, S. G., A. A. Wilde, M. Horie, Y. Cho, E. R. Behr, C.

Berul, et al. 2013. HRS/EHRA/APHRS expert consensus

statement on the diagnosis and management of patients

with inherited primary arrhythmia syndromes: document

endorsed by HRS, EHRA, and APHRS in May 2013 and

by ACCF, AHA, PACES, and AEPC in June 2013. Heart

Rhythm 10:1932–1963.

10. Maron, B. J., B. R. Chaitman, M. J. Ackerman, A. Bayes de

Luna, D. Corrado, J. E. Crosson, et al. 2004.

Recommendations for physical activity and recreational

sports participation for young patients with genetic

cardiovascular diseases. Circulation 109:2807–2816.
11. Ackerman, M. J., S. G. Priori, S. Willems, C. Berul, R.

Brugada, H. Calkins, et al. 2011. HRS/EHRA expert

consensus statement on the state of genetic testing for the

channelopathies and cardiomyopathies this document was

developed as a partnership between the Heart Rhythm

Society (HRS) and the European Heart Rhythm

Association (EHRA). Heart Rhythm 8:1308–1339.

12. Crotti, L., C. A. Marcou, D. J. Tester, S. Castelletti, J. R.

Giudicessi, M. Torchio, et al. 2012. Spectrum and

prevalence of mutations involving Br S1- through BrS12-

susceptibility genes in a cohort of unrelated patients

referred for Brugada syndrome genetic testing:

implications for genetic testing. J. Am. Coll. Cardiol.

60:1410–1418.

ª 2017 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd. 1319

A. Sandhu et al. LQT3 + Brugada


