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Novel SCN5A mutation (Q55X) associated with age-dependent
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expression of Brugada syndrome presenting as neurally

mediated syncope ol
Naomasa Makita, MD, PhD,* Naokata Sumitomo, MD, PhD,! Ichiro Watanabe, MD, PhD,? ff
Hiroyuki Tsutsui, MD, PhD* g“
From the *Department of Cardiovascular Medicine, Hokkaido University Graduate School of Medzcme, Sappo; o0, Japan, i

Division of Pediatrics, Department of Medicine, Nihon University School of Medicine, Tokyo, Japan and *Division of
Cardiovascular Disease, Department of Medicine, Nihon University School of Medicine, To,ky ,_Japan

Introduction sibly influenced by multlp _‘_factors including hormonal e
Brugada syndrome is an autosomal dominant disorder char- ' —
acterized by ST elevation in the n’ght‘ precordial I‘Leads and Case report ;;
syncope or sudden death due to malignant ventricular ar- W . 8
.1 . . A 17-year-old tient was referred for evaluation of g
rhythimias.” Brugada syndrome typically predisposes men ;AL . i
; ) recurrent syncope;” Medical examination performed when  oq
aged 30 to 50 years to syncope. Mutations in the gene . o b o 3
. . : . the patient'was 8 years old revealed nonspecific intraven- |
encoding the cardiac sodium channel a-subunit SCN3A . L . 81
have been identified in 20% to 30% of Brugad e tricular conduction delay and first-degree AV block (Figure e
ave been identilied in 2% to JU% of Brugada Syncrome 1A). Physical examination, chest x-ray film, echocardiog- F1

patients. The ECG signature of Brugada syndrome is dy-
namic and often concealed, and the prevalence of a Bru-
gada-type ECG in the juvenile population is very low.” The
most common cause of syncope in young individuals is
neurally mediated syncope, a disorder of regulation of au-

tonomic tone triggered by a wide variety of stimuli, includ~

ing orthostatic and emotional stress. The prognosis of net
rally mediated syncope in young individuals is generally

d_treadmill exercise testing were normal, and no
ation or arrhythmias were observed at that time. Six
ths later, he experienced the first episode of syncope
durmg prolonged standing. Because the syncopal attacks
typically occurred while the patient was in an upright pos-
ure or was under emotional stress, his condition was diag-

nosed as neurally mediated syncope, although it was not

proved at that time. At age 11 years, saddleback ST eleva-

g,
£
o L G

(s IR AR IR (AR IR SRR ]

L K ed U5 4K

benign. By definition, Brugada syndrome and neuraily me—_; tion became apparent in leads V-V (Figure 1B). Atage 17 £0
diated syncope are distinct causes of syncope;iho ever, years, a coved-type ST elevation was recorded from the {1
several case reports have suggested an associati een third intercostal space (Figure 1C). an
these conditions.*® Furthermore, a clinical study. showed Upon admission, a provocation test using intravenous ...
that the head-up tilt test was posmye in 3! administration of the sodium channel blocker pilsicainide hf"
a coved-type ST elevation.’ In this report, we IP ‘esent the 50 mg was performed to test for conversion of saddleback ”“‘“%'
first case of neurally mediated syncope with a subclinical ST elevation to coved-type elevation in the standard right 25
SCNS5A mutation that manifested as'Brugada syndrome dur- precordial leads. Pilsicainide significantly augmented the J U8
ing adolescence. This report emr:,hasizc"s‘? the genetic and wave and ST elevation in lead V% (0.2 mV) b.ut did not gy
clinical heterogeneity of Brugida syndrome and suggests convert the ECG to coved-type (Figure 2A). Signal-aver- Faq

that some individuals with
ifest Brugada syndrome i1

ally mediated syncope man-
age-dependent manner, pos-

dress: makitan@med.hokudai.ac.jp. (Received September 29, 2006; ac-
cepted October 26, 2006) -

aged ECG was positive for late potentials. The patient
experienced an 8.3-second episode of sinus arrest during
venipuncture before electrophysiologic study (EPS). EPS

The patient had no family history of sudden cardiac
death, but his mother had sick sinus syndrome with first-

[N
2
e,

. showed sinus nodal dysfunction (corrected sinus node re- 1{}1

KEYWORDS Brugada syndrome; Neurally mediated syncope; SCN5A; Tilt covery time = 833 ms, sinoatrial conduction time measured 3¢
test (Heart Rhythm 2007;xx: by Narula method = 473.5 ms) and AV nodal dysfunction {53
Supported by grants fiomMEXT Japan (18590757) and the Ministry of (Figure 2B). Ventricular fibrillation was induced by double 104
Health, Labour and Welfare, Japan (Cardiovascular Diseases; 16B-3, extrastimuli from the right ventricular apex (Figure 2C). an
Health Sciences, H18-Research on Human Genome-002). Address re- Head-up tilt test provoked hypotension followed by 12 i:g:
print requests and correspondence: Dr. Naomasa Makita, Department of seconds of sinus arrest, indicatin . ¢ neurall TUS
Cardiovascular Medicine, Hokkaido University Graduate School of Med- diated st 1 g a mixed ype I Y A5Y
icine, Kita-15, Nishi-7, Kita-Ku, Sapporo 060-8638, Japan. E-mail ad- mediated Syncope. - ;
%
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1547-5271/% -see front matter © 2007 Heart Rhythm Society. All rights reserved.
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Figwre 1  Age-dependent ECG changes in the prob At BECG re-
corded at age 8 years showed nonspecific intraveniri uction delay
without ST elevation. B: Saddleback ST elevatiin:was evident in leads
V,-V, at age 11 years. C: Coved-type ST cleviation was observed in leads
V-V recorded from the third intercostal

degree AV block, and his atymptomatic brother had first-
degree AV block and nonspecific intraventricular conduc-
tion delay (Figure 3A) screening revealed a novel
SCN3A mutation at: resulting in a premature stop
codon (Q55X) in the proband, his mother, and his brother
(Figures 3A and 3 Thi mutatlon is predicted to prema-
turely truncate the N-terminal of the sodium channel (Figure
3C). The heterologously expressed mutant Q55X channel
showed no observable sodium current (Figure 3D).

An implantable cardioverter-defibrillaior was recom-
mended to the proband, but the patient declined. He has
been treated with cilostazol, a phosphodiesterase inhibitor,
to prevent severe bradycardia® and possible arrhythmias due
to Brugada syndrome.” The proband’s mother and brother
did not agree to underge EPS or pharmacologic testing.

Discussion

In the present case, the mode of syncope and the results of
clinical examination, which included head-up tilt test,
strongly favored the diagnosis of neurally mediated syncope
before age 11 years. However, the clinical manifestation
gradually changed to Brugada syndrome during adoles-
cence. In this case, spontaneous coved-type ST elevation,
inducible VF, and loss-of-function SCN5SA mutation all are
consistent with the diagnosis of Brugada syndrome that
potentially could give rise to lethal arrhythmias. Some pa-
tients with Brugada syndrome, like the present case, exhibit
only a coved-type ST elevatioti‘when the ECG is recorded
from a higher intercostal space'in the:presence or absence of
sodium channel blockers.'®'! Therefore, the proband suf-
fered from two apparently dxstmct ‘conditions: neurally me-
diated syncope and Biuga ndrome. The autonomic ner-
vous system has been:implicated in both diseases,'>'* and
several case repo#ts-have'described patients exhibiting clin-
ical phenotype ot neurally mediated syncope and
Brugada syndrom ”5 Furthermore a study demonstrated

showed a v ovagal response to head-up tilt test.” These
obse ations suggest an association between neurally me-

1 often is difficult, so treatment of these patients
a therapeutic challenge.” Qur report provides for
_the first time a genetic and biophysical basis that supports an
association between peurally mediated syncope and Bru-
gada syndrome.

The ECG signature of Brugada syndrome is dynamic and
often concealed. The age-dependent manifestation of Bru-
gada syndrome correlates well with previous observations
that the ECG penetrance in mutation carmiers of Brugada
syndrome is considerably lower in children than in adults
(17% vs 100%, respectively).* In a large family with over-
lapping phenotypes of Brugada syndrome and long QT
syndrome due to the SCN5A mutation 1795insD, QT pro-
longation was recognized from birth onward, whereas ST
elevation became apparent only after 5 years.'® We specu-
late that at least some episodes of syncope that occurred
before age 11 years in the present case were caused by
arthythmias due to the concealed Brugada syndrome sub-
strate. Autonomic and hormonal influences, including tes-
tosterone, may be other candidates for age-dependent man-
ifestation of the Brugada-syndrome phenotype, as indicated
by a case report of the disappearance of the Brugada-type
ECG pattern after surgical castration for prostate cancer.’
Moreover, based on the observation that SCNSA is ex-
pressed not only in the myocardial cells but also in intra-
cardiac ganglia,” it is speculated that the nonsense mutation
of SCN5A provides not only the substrate for Brugada
syndrome in the myocardium but also an imbalance in
intracardiac ganglia activity, which in twn results in auto-
nomic dysfunction implicated in both Brugada syndrome
and neurally mediated syncope. Alternatively, genetic mod-

~
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well as the apparent phenotype--genotype dissociation’ ob-
served between the proband and two mutation catti

Conclusion

We demonstrated a novel nonsense SC
patient with Brugada syndrome that previously:was diag-
nosed as neurally mediated syncope,;The functional conse-
quences of SCNJA mutations ar¢’ diverse, possibly infiu-
enced by multiple factors in age, hormones, and
genetic modifiers. The progngsis eurally mediated syn-
cope may not necessarily be benign; because at least some
patients with neurally mediated Syrcope, such as the present
case, may also have Brugada:§yndrome due to a subclinical

genetic substrate that;may:give rise to lethal arrhythmias.
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TQTEEIFFEMALZVA, ZDL) RKRTE
LillZ7uy 7§ 5EAFEE N5 L AEBR
PHAE LT, QTERSEETLEVIFHETH .

SERELQTS Tk, KEREREFOEEIIL - TH
BROBEFRRPGBEEDIRES RS20, £
FPRAELEGEFHICELEBREITIZENETh
5. ¥/, BWmEOBRIGFREEVSHATLE, &R
AICLENEEDOLRWERX Y Y TR0V ENE ) »
BEBXAZY—=Zv 7 TESL, BE, B RHE
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Brugada JE 5 & ZDEHBIEEICEIT 585 F2 %

HHES® IR EERES BLEE
A W IRE—ERTC BRI R e

JEE, Brugada fEBEEZIILHET D0 NaF v RIVRDREN D FLNILT
BOSMCHESTER. LKL, ZOBKRNEEEIZEDKREREDEEL LT
LE—BLEWZELHD. 4 IBERME Brugada FEMEEE 40 B O H1.085 Nar
F v 2 IVEIGTF (SCNSAZEZRBELEA, 20555 DIFFvribE LTIEEE
ICEHREREETHD. LHILENRZROF VY U TOBERBIIRECELY, &
MEEBUNRSBENEDEH D, B, Brugada fEREICRERNIMRENRD
S5N3EDHENHD. Brugada iEEEEFOREBEEDREIL, SCNSADEBRE
BREMEBEEERILEODTRITHBTEDOTIELELS, IrF I UEEEZEDES
FIEREGCHERCPREERICLDBEEBHOT LY, REEEDIDEHRDDE
EREDHERLEELERTDVENHDEBOND.

Keywords @ Brugada JEfEE
e SCN5A
® PCCD
€ nonsense-mediated mRNA decay

1RSSR RER AT A RB RR AR
(7 060-8638 ALIRMILEI154E7TE)

#2 HACKR RN E R (RS

#3 L ARKEREFH/NEH

w4 RN SRR R

*SEVERR L ¥ & — LRIILENR

w6 MBI ERAREE NN

7 R ER K EIPRIERR AR

I. & C &I

Brugada fEMEEE (BrS) XA RAEFHED ST LR %
BT 2BEMOEMEIO—BT, 10~30%DEH
WO Na*F v AV a7 2=y b (SCN5A) DER
PHHEEENSY, SCNSADBEFEEL, BrSO&K
%5, 3EERMEQTEREMRR (LQT3), #iTH
U7 gy 2 (PCCD, % 7-idLenegre-levii),
B, REEEE Ty 7, LBEEIRRLE,
CEXFLARRERBIIBVTCIHEIRTY
5, INOLORBEESICHIILAELDTIERL,
FRIRAIICD F v A VORBREEFEII A —N—F v 7

Genetics of Brugada syndrome and its nelated diseases

Naornasa Makita, Ichiro Watanabe, Naokata Sumitomo, Akihiko Nogami, Wataru Shimizu, Yuichiro Kawarnura, Minoru Horle,

Hiroyuki Tsutsui
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2 3 o
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