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Fever-induced precordial ST-segment elevation in a young man

Genc erkek hastada atesin yol actigi prekordiyal ST-segment yuksekligi

Beste Ozben, M.D., Oguz Caymaz, M.D., Okan Erdogan, M.D.

Department of Cardiology, Medicine Faculty of Marmara University, istanbul

Brugada syndrome is a rare condition characterized
by ST-segment elevation in the right precordial leads.
Fever can induce Brugada-like electrocardiographic
(ECG) changes. We reported on a 26-year-old male
patient with fever and ST-segment elevation in the right
precordial leads. Serial cardiac markers were normal
and transthoracic echocardiography showed normal
wall motion and no evidence for pericardial effusion.
Brugada-like ECG changes disappeared after fever
resolved. Since the patient had never experienced any
arrhythmic symptom, syncope, or spontaneous type 1
ECG, electrophysiological study was not performed and
he was not referred for defibrillator implantation. The
patient was discharged with strong recommendations
to avoid certain medications responsible for Brugada-
like ECG changes and to receive urgent treatment for
fever. He was asymptomatic during a year follow-up.
Emphasis is placed on this particularly rare, but impor-
tant condition, as it may easily be misdiagnosed and
fever may even precipitate ventricular fibrillation.

Key words: Brugada syndrome; electrocardiography; fever/
complications.

Brugada syndrome is a rare condition characterized
by ST-segment elevation in right precordial leads.
This ST elevation may be dynamic over time. Fever
can induce Brugada-like electrocardiographic (ECG)
changes and precipitate ventricular fibrillation.! We
report a patient with fever which induced Brugada-
like ECG changes, aiming to draw attention to this
particularly rare, but important condition.

CASE REPORT

A 26-year-old male patient was admitted to the emer-
gency room complaining of fever, sore throat, and chest
pain. His medical history was unremarkable and he
was not using any medication. On physical examina-

Brugada sendromu sag prekordiyal derivasyonlarda
ST-segment yuksekligi ile kendini gdsteren nadir bir
durumdur. Ates elektrokardiyografide (EKG) Brugada ben-
zeri degisiklikler ortaya cikarabilir. Ates yakinmasi ile
basvuran 26 yasindaki erkek hastanin EKG’sinde sag pre-
kordiyal derivasyonlarda ST yuksekligi izlendi. Hastanin
kardiyak enzimleri normal idi; ekokardiyografik inceleme-
de duvar hareketleri normal bulundu, perikart eflizyonu
bulgusu yoktu. Atesin dusmesi Uzerine Brugada benzeri
EKG degisiklikleri de kayboldu. Daha énce aritmik semp-
tom, senkop 6ykusl veya EKG'de spontan tip 1 Brugada
Ozellikleri olmamasi nedeniyle hastaya elektrofizyolojik
calisma yapilmadi ve defibrilator takiimasina gerek duyul-
madi. Hasta, Brugada benzeri EKG degisikliklerine yol
acabilecek ilaglardan kaginmasi ve atesi oldugu zaman
hizl tedavi ile atesin duslrilmesi 6nerilerek taburcu edildi
ve bir yillik takibinde de semptom gérilmedi. Bu olguda
nadir ancak 6nemli bir durum olarak atesin rolt vurgulandi;
clinki, EKG degisiklikleri kolaylikla atlanabilir ve ates bu
hastalarda ventrikuler fibrilasyona neden olabilir.

Anahtar sézciikler: Brugada sendromu; elektrokardiyografi;
ates/komplikasyon.

tion, there was pharyngeal inflammation, his body
temperature was 38.8 °C, and blood pressure and pulse
were 120/80 mmHg and 90/min, respectively. Cardiac
auscultation showed normal heart sounds with no
murmur or friction rub. A 12-lead ECG showed sinus
rhythm (rate 90/min) with incomplete right bundle
branch block, ST-segment elevation, and T-wave inver-
sion in VI-2 (Fig. 1a). The patient was observed in
the emergency room for electrocardiographic chang-
es. Blood tests showed leukocytosis (12,500/mm?)
with 90% polymorphonuclear neutrophils and elevat-
ed C-reactive protein (7.8 mg/l). There was neither
hypoxia nor hypocapnia in arterial blood gas analysis.
The chest X-ray showed no consolidation in the lungs.

Received: March 8, 2009 Accepted: June 4, 2009

Correspondence: Dr. Beste Ozben. Yildiz Cad., Konak Apt., No: 43/24, 34353 Besiktas, istanbul, Turkey.

Tel: +90 216 - 327 10 10 / 558 e-mail: besteozben@yahoo.com



36

Turk Kardiyol Dern Ars

A

1t

AderdnI I e N AN N AR AN

vz
/\J\t{fL.\_"" /\__,-\},/"h—t\.a I/\—/\,-‘../\_.f\,! ‘/"s_.a\"v/\._.': -;\, TEES I" NS ri\"""""d‘ "\_,4..\_):\,_,,"\,

f

111 <]
MA/N_WWWJMN;M L) /\_..J/\...ﬂ/\.._.\ /'L—-J/\._.d/\

ww \.——\“\\\/—«ﬁ\fﬁ\ﬁ ‘\/"“-".\,""‘-ﬁ‘\f"'\ ‘/\W

L

A A e~

x\.w\.(‘/\—-‘d\/\_.)..s/\_—u‘&zu ANAN A A /"&-«,/ _»11/ x—*«}/‘ ‘-—~L

. ! ' é
'\_.N*.A_,J,/ u..J/\ l,\.,J x..\

.p_- —_——

Ao A '-'-NI ’\—J/ \—wv’\--\. A ) "u—-vl/\

\
I’ |!

/ \\ﬂ ’\"v,/'wq,

';i-'\.'A/\..-/\,". I/L-f‘u’l./\-.a‘_j v \r.a\_{(’L./d,‘/\,.c\_’u ?/\“"'\-}-,/\‘ Y VA‘"_’\}\/\'“"\'I'.”\' J\,:‘,”\.J\,i’/‘\-.fh'a /\_ AJ ‘/\

!
S " n AN 'y e & .“\‘ ](\\‘
]"{"‘“J('““‘jr St }xi\,-«\\n|wf\,«!vw\‘\ A J"\/‘Vﬁ\rf';“l/ \-‘/‘-x 1(\\/“

I Bk e ST B DR

A
‘.a
LR &

I

| 1
e e PR P l‘,-i ::_L o AJ}/- -\.lf NJYNJF/}\V \s /“\'/ ‘-Jh/ ~J {r";.;;.‘/-w[/xmi'mlfm_,\‘/-

o sl M Y

] | | ! | | 1 |
Ll el eded el

Figure 1. The 12-lead electrocardiogram of the patient (A) during febrile state and (B) after reso-

lution of fever.

Serial cardiac markers were normal (troponin T <0.01
ng/ml, creatine kinase MB isoenzyme 2.1 ng/ml).
Transthoracic echocardiography showed normal wall
motion with no evidence for pericardial effusion. The
patient was discharged after acute coronary syndrome,
pericarditis, or pulmonary embolism were ruled out.
He was given an antibiotic and antipyretic for upper
respiratory tract infection and recommended to present
to the cardiology department for ECG findings.

Two days later, the patient applied to our cardiol-
ogy outpatient clinic. He was afebrile. His complaints
were relieved. The ECG showed sinus tachycardia (rate
102/min), incomplete right bundle branch block, and
minimal ST-segment elevation in lead V2 (Fig. 1b).
We noticed that his ECG during the febrile period was
consistent with type I Brugada pattern. Ambulatory
Holter ECG monitoring showed no tachyarrhythmia.
Since neither the patient nor his family members had
ever experienced any arrhythmic symptom, syncope, or
aborted sudden cardiac death, electrophysiological study

was not performed. The patient was recommended to
avoid medications that might induce Brugada-like ECG
changes and to receive urgent specific treatment for
fever. He was asymptomatic during a year follow-up.

DISCUSSION

Brugada syndrome was first described in 1992 as a
new autosomal dominant inherited channelopathy
occurring in the structurally normal heart, character-
ized by ST-segment elevation in the right precordial
leads, right bundle branch block, and susceptibility to
ventricular tachyarrhythmias.?

Wilde et al.®! reported three patterns of repolar-
ization as the ECG criteria for Brugada syndrome:
a coved-type ST-segment elevation of =2 mm (type
1); saddle-back type with J-wave amplitude =2 mm
giving rise to a gradually descending ST elevation
remaining =1 mm above baseline (type 2); and coved-
type or saddle-back type ST elevation of <2 mm
(type 3). ST-segment elevation in Brugada syndrome
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may be dynamic over time. Sodium-channel blockers
such as ajmaline, flecainide, procainamide, vagotonic
agents, a-adrenergic agonists, [-adrenergic block-
ers, tricyclic antidepressants, glucose-induced insulin
secretion, fever, hyperkalemia, hypokalemia, hyper-
calcemia, alcohol, and cocaine can unmask or induce
this ECG pattern.

Mutations in the cardiac sodium-channel gene
(SCN5A gene encoding the alpha-subunit of the cardiac
sodium channel) are implicated in Brugada syndrome.
1461 These mutations result in depression or loss of func-
tion of the sodium channel. Inhibition of the sodium
channel current causes heterogeneous loss of the action
potential dome during the plateau phase (phase 2) in
the right ventricular epicardium, but not in the endocar-
dium. This results in a transmural and epicardial volt-
age gradient, marked dispersion of repolarization and
refractoriness, and potential for phase 2 reentry. The
voltage gradient in the epicardium and the transmural
dispersion underlie the appearance of ST-segment ele-
vation in the right precordial leads and the development
of a vulnerable window across the ventricular wall.
The epicardial dispersion of repolarization facilitates
the development of phase 2 reentry, which generates a
phase 2 reentrant extrasystole that captures the vulnera-
ble window to precipitate ventricular tachycardia and/or
fibrillation that often results in sudden cardiac death.

These ionic shifts are temperature dependent.!)
Dumaine et al.”! reported an accelerated inactivation
of the cardiac sodium channel at high temperatures,
associated with the T1620M missense mutation. Keller
et al.® identified a novel SCN5A mutation, F1344S, in
a patient with Brugada syndrome and fever-induced
ventricular fibrillation. The mutation resulted in loss
of sodium channel function due to shift of activation.
Temperature simulating fever resulted in a further
shift of activation and reduction in the slope factor,
which reduced sodium currents availability and trig-
gered the manifestation of the Brugada phenotype.

Prompt investigation and treatment of the patients
with fever-associated Brugada-like ECG changes may
be lifesaving” Junttila et al.'” reported that most of
their patients with fever and Brugada-type ECG devel-
oped malignant arrhythmias shortly after the onset
of fever, regardless of the existence of a predisposing
genetic base. Thus, fever should be vigorously treated
with antipyretics in these patients. Loop recorder is rec-
ommended for therapeutic decision of these patients.!"!!

Since our patient had never experienced any arrhyth-
mic symptom, syncope, or spontaneous type 1 ECG,
and none of his family members had experienced sud-

den cardiac death, electrophysiological study was not
performed and he was not referred for defibrillator
implantation. The patient was strongly recommended
to avoid certain medications responsible for Brugada-
like ECG changes and to receive urgent treatment for
fever. In conclusion, fever may induce Brugada-like
ECG changes and ventricular fibrillation. Accurate
diagnosis and prompt treatment of fever are essential in
these patients to prevent ventricular fibrillation.
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