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ABSTRACT

BACKGROUND Sodium channelopathies predispose to life-threatening arrhythmias. Brugada phenocopies (BrPs) are 
nongenetic conditions that mimic Brugada syndrome and may have a reversible cause.

CASE PRESENTATION A 16-month-old child presented with a 12-day ventricular tachycardia storm and a sponta-
neous type 1 Brugada electrocardiogram pattern during sinus rhythm. The patient initially presented with no fever and 
normal ventricular function on admission that deteriorated severely within 6 days. Blood viral polymerase chain reaction 
was positive for parvovirus B19, and endomyocardial biopsy confirmed myocarditis. Targeted treatment led to full 
recovery.

DISCUSSION This is the first reported case to our knowledge of BrP caused by viral myocarditis. It highlights the 
diagnostic challenges and the importance of correct diagnosis and treatment.

TAKE-HOME MESSAGES In pediatric refractory ventricular tachycardia, even with a Brugada pattern (possible BrP), 
myocarditis should be considered, as early diagnosis and treatment can be lifesaving. Blood viral polymerase chain reaction 
is a highly sensitive diagnostic tool for diagnosis of viral myocarditis in children. (JACC Case Rep. 2025;30:105283)
© 2025 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open 
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

HISTORY OF PRESENTATION

A 16-month-old boy was admitted to a pediatric 
intensive care unit in a regional hospital following an 
episode of sudden loss of consciousness and tonic-
clonic seizure shortly after lunch. He recovered 
spontaneously within 5 minutes. On admission, he 
was hemodynamically stable (heart rate of 170 beats/ 
min), and a 12-lead electrocardiogram (ECG) revealed

TAKE-HOME MESSAGES

• In pediatric refractory VT, even with a Bru-
gada pattern (possible BrP), myocarditis 
should be considered, as early diagnosis and 
treatment can be lifesaving.

• Blood viral PCR is a highly sensitive diag-
nostic tool for diagnosis of viral myocarditis 
in children.
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a ventricular tachycardia (VT) with a right 
bundle branch morphology and superior axis 
VT (Figure 1). He reverted to sinus rhythm 

after amiodarone infusion, revealing a 
spontaneous type 1 Brugada pattern 
(Figure 2). An echocardiogram showed a 
structurally normal heart with preserved 
function. Blood tests showed initial troponin 
T of 579 ng/mL and N-terminal pro–B-type 
natriuretic peptide of 20,000 pg/mL, with all

electrolytes in normal range. His temperature was 
36.5 ◦ C.

Because of suspicion of Brugada syndrome (BrS), 
amiodarone was replaced by isoprenaline and quini-
dine. Persistent VT storm prompted transfer to our 
center.

PAST MEDICAL HISTORY

The patient had no known medical conditions, no 
recent viral infections, and no family history of sud-
den death or arrhythmias. ECGs of first-degree family 
members were normal.

DIFFERENTIAL DIAGNOSIS

First, on arrival, we obtained an echocardiogram that 
ruled out structural heart disease, coronary anoma-
lies, intracardiac tumors, and hypertrophic or dilated 
cardiomyopathy. He presented with a left ventricular 
ejection fraction of 65%, so a severe myocarditis was 
considered less likely to be the cause of his arrhyth-
mias. Second, we excluded any drug intake, any 
electrolyte imbalance, or any metabolic disease with 
a blood sample. Other channelopathies were also 
ruled out as ECG showed a type 1 Brugada ECG 
pattern. Overall, the spontaneous Brugada pattern 
supported the initial diagnosis of BrS.

INVESTIGATIONS

Subsequent 12-lead ECGs and continuous telemetry 
revealed alternance of sinus rhythm with type 1 
Brugada pattern (Figure 2), different types of mono-
morphic VT (Figure 3), and polymorphic VT 
(Figure 4). During the first week, results of work-up 
for metabolic, neurologic, and toxic causes were 
normal. Electroencephalogram was normal. On day 
10, a blood viral polymerase chain reaction (PCR) test 
was positive for parvovirus B19. For that reason, 
myocarditis was highly suspected despite the Bru-
gada pattern and the atypical presentation. The 
following day, an endomyocardial biopsy confirmed 
inflammation with lymphocyte infiltration and ne-
crosis, consistent with myocarditis, and PCR-positive 
parvovirus B19 was detected in the myocardium. 
Cardiac magnetic resonance (CMR) was deferred 
owing to clinical instability.

MANAGEMENT

Initially, both isoprenaline and quinidine were used 
given the patient’s type 1 ECG pattern and VT. 
Interestingly, both medications resulted in less ven-
tricular arrhythmias compared with when the patient 
was given amiodarone or esmolol, which clearly

VISUAL SUMMARY Case Report

CMR = cardiac magnetic resonance; ECG = electrocardiogram; 
HD = hemodynamically; ILR = Implantable loop recorder; 
PCR = polymerase chain reaction; VA-ECMO = venoarterial 
extracorporeal membrane oxygenation; VF = ventricular 
fibrillation; VT = ventricular tachycardia.

ABBR EV I A T I ON S 

AND ACRONYMS

BrP = Brugada phenocopy

BrS = Brugada syndrome

CMR = cardiac magnetic
resonance imaging

ECG = electrocardiogram

PCR = polymerase chain
reaction

VT = ventricular tachycardia
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worsened his episodes of ventricular arrhythmias. 
Amiodarone was stopped eventually owing to 
toxicity with QRS broadening and third-degree 
atrioventricular block (Figure 5). By day 7, global 
ventricular function deterioration required venoar-
terial extracorporeal membrane oxygenation and 
urgent septostomy for left atrial decompression. 
Once parvovirus B19 myocarditis was confirmed by 
biopsy (Figure 6), targeted treatment according to our 
protocol 1 was initiated immediately on day 12 
including gamma globulins, methylprednisolone, 
and interferon beta.

OUTCOME

Within 24 hours, ventricular function started 
improving, and ventricular arrhythmias resolved. 
Interestingly, the Brugada pattern also disappeared. 
The patient was weaned from extracorporeal mem-
brane oxygenation 5 days later, and isoprenaline and 
quinidine could be discontinued with no further 
ventricular arrhythmias.

Once the patient recovered, we performed an 
ajmaline challenge, which was negative. Genetic 
testing showed a heterozygous SCN4A variant of

uncertain significance (p.Ala927Val). CMR performed
5 weeks later showed no abnormalities or gadolinium 

enhancement, with fully recovered biventricular 
function.

The patient remained well until discharge with no 
further evidence of Brugada pattern in his repeated 
12-lead ECG, and we could not identify any further 
tachyarrhythmias. A loop recorder was implanted for 
continuous monitoring. He was discharged after
5 weeks in the hospital. After 1 year, the patient 
remains well, with no further cardiac symptoms or 
arrhythmic events recorded.

DISCUSSION

BrS is a genetic sodium channelopathy characterized 
by a type 1 ECG pattern. It is associated with life-
threatening arrhythmias and might be triggered by 
fever or some drugs. Diagnosis is based mainly on the 
ECG pattern, clinical symptoms, and loss-of-function 
mutations in the SCN5A gene, which encodes the 
alpha subunit of the cardiac sodium channel. 2 In BrS, 
effective control of VT during the acute arrhythmic 
phase has been reported with the infusion of 
isoprenaline, leading to the suppression of electrical

FIGURE 1 Electrocardiogram on Admission

Broad complex tachycardia at a heart rate of 170 beats/min, with right bundle branch block morphology and late precordial transition, 
superior axis, and ventriculoatrial dissociation. Red arrows show dissociated P waves. Electrocardiogram speed 25 mm/s, voltage
10 mm/mV.
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storm as well as normalized ST-segment elevation. In 
the more chronic phase, quinidine has been 
described as protective from inducible ventricular 
arrhythmias and even recommended as baseline 
treatment in high-risk patients who are not candi-
dates for implantable cardioverter-defibrillator. 3 

However, Brugada phenocopies (BrPs) must be 
considered. BrPs are conditions that can mimic the 
type 1 Brugada pattern without an underlying genetic 
channelopathy. In 2014, Anselm et al 4 introduced the 
term Brugada phenocopy and started an interna-
tional registry. In 2016, Antzelevitch et al 5 described 
myocarditis as one possible cause among others.

Inflammation in the right ventricular outflow tract 
epicardium may simulate the ECG pattern and the 
arrhythmogenic characteristics of BrS. So far, there 
have been 5 reported cases of myocardial involve-
ment and BrP: 2 cases of hematologic diseases, 1 case 
of amyloidosis, and 1 case of Chagas disease, all due 
to cell infiltration, and 1 case of aluminum poisoning 
myocarditis. 6 In 2015, Gottschalk et al 7 proposed 
systematic diagnostic criteria to differentiate true 
BrS from BrP to avoid erroneous diagnosis of BrS 
(Table 1).

Our patient presented with a diagnostic type 1 
Brugada pattern, but lacked known clinical criteria

FIGURE 2 Baseline 12-Lead Electrocardiogram in Sinus Rhythm Showing a Right Bundle Branch Block Pattern With Coved ST-Segment Elevation >2 mm 

Followed by a Negative T-Wave in the Right Precordial Leads, Suggesting a Spontaneous Type 1 Brugada Pattern

V 5 to V 6 correspond to high precordial leads placed at third intercostal space. Electrocardiogram speed 25 mm/s, voltage 10 mm/mV.
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for BrS such as fever, previous syncope, and family 
history. The resolution of the electrical changes after 
myocarditis treatment initiation with negative 
ajmaline challenge and inconclusive genetics further 
supported the BrP diagnosis.

Myocarditis is an inflammatory disease of the 
myocardium that can lead to arrhythmias and is often 
underdiagnosed as it can present as sudden cardiac 
death or as the only symptom in the acute phase. 8 

The diagnosis of myocarditis is based on the clinical

FIGURE 3 Different Ventricular Tachycardia Episodes Recorded by Electrocardiogram

(A) Ventricular tachycardia (VT) with superior axis and left bundle branch morphology. (B) VT with inferior axis and right bundle branch morphology. (C). Sinus rhythm 

with Brugada pattern and runs of nonsustained VT of different morphologies. V 5 to V 6 correspond to high precordial leads placed at third intercostal space in (A and 
B). Electrocardiogram speed 25 mm/s, voltage 10 mm/mV.
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findings, blood biomarkers, ECG, echocardiography, 
and CMR using the Lake Louise Criteria. 9 However, 
endomyocardial biopsy remains the gold standard, 
requiring an inflammatory cellular infiltrate with or 
without associated myocyte necrosis, following the 
Dallas Criteria”. 10 In children, a positive PCR viral 
blood test has high sensitivity in viral myocarditis (in 
adults its sensitivity is lower). 11 In our patient’s case, 
the positive viral blood PCR test suggested a parvo-
virus B19 myocarditis, later confirmed with an 
endomyocardial biopsy and a positive PCR in this 
sample.

CONCLUSIONS

To our knowledge, there are no previous reports in 
the literature of viral myocarditis manifesting with 
BrP. Myocarditis should be considered in cases with

any refractory ventricular arrhythmias, even in the 
rare scenario in which they occur with a Brugada 
pattern, as this may be a BrP. In this case, prompt 
treatment can completely shift the progression to-
ward rapid resolution of an otherwise lethal disease. 
In children, a positive blood viral PCR test is a sen-
sitive tool when myocarditis is suspected.
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FIGURE 4 Polymorphic Ventricular Tachycardia

Electrocardiogram speed 25 mm/s, voltage 10 mm/mV.
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FIGURE 5 Amiodarone Intoxication

QRS broadening and complete atrioventricular block with an accelerated escape rhythm. Red arrows point to P waves. V 1 with type 1–like Brugada pattern. 
Electrocardiogram speed 25 mm/s, voltage 10 mm/mV.
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FIGURE 6 Hystopathologic Findings From Endomyocardial Biopsy

(A) Hematoxylin and eosin staining reveals cellular infiltrate with myocyte necrosis. (B) Immunohistochemical staining for CD3, revealing the 
presence of T lymphocytes.

TABLE 1 Comparison Between BrP and BrS

BrP BrS

Brugada ECG pattern Present Present
Resolution of Brugada 

ECG pattern
Complete resolution when underlying condition is treated ECG changes are dynamic; may reappear more or less frequently, especially 

with fever, electrolyte disturbances, or specific drugs that can induce it
Clinical history No relevant personal or family history; presence of an 

identifiable current condition that might trigger Brugada 
ECG pattern

History of syncope, ventricular arrhythmias, or cardiac arrest; family history 
of BrS or sudden cardiac death

Provocative testing (ajmaline, 
flecainide, or 
procainamide)

Negative Positive

Genetic testing Negative Positive in one-third of cases; negative in about two-thirds

BrP = Brugada phenocopy; BrS = Brugada syndrome; ECG = electrocardiogram.
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