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Dr. Brugada discusses

Ali and Nilsson present in this issue of The Journal of 
Innovations in Cardiac Rhythm Management the case of a 
patient with Brugada syndrome (BrS) with electrical 
storm triggered by fever.1 By itself, nothing new, one 
might think. The fact that fever worsens the electrocar-
diogram pattern of BrS and may trigger the ventricular 
arrhythmias (VAs) has been known for a while.2 The 
sodium (Na+) channel mutations behind the temperature 
dependence of this phenomenon have been character-
ized.3 However, there are a few interesting things in this 
patient: (1) his age (73 years), (2) the clinical presentation 
of the in-hospital arrhythmia storm, and (3) the possible 
underlying mechanisms in the setting of coronavirus dis-
ease (COVID-19).

First, the temperature dependence of Na+ channel muta-
tions in BrS has been demonstrated in vitro.3 Many clin-
ical correlates for this phenomenon have been found, 
mostly in children. To the best of my knowledge, no 
case has even been reported in septuagenarians. Thus, 
this case makes us aware of the potential harmful effects 
of fever not only in children but also adults with BrS.

In this case, a minimal rise in body temperature triggered 
the in-hospital, well-documented electrical storm. This 
phenomenon, known from other diseases such as peri-
odic paralysis,4 illustrates that it is the velocity of the rise 
of temperature and not the temperature level, “per se,” 
that triggers the arrhythmias. This suggests that some 
current recommendations about fever in patients with 
BrS are incorrect: it is usually recommended to aggres-
sively treat fever in BrS when it reaches a certain level 

(I do not know of any such published recommendations, 
but many physicians and hospitals recommend doing so 
in BrS as seen in patients’ discharge letters). The obser-
vations in this patient bring a note of caution about the 
recommendations. Fever, whatever the level, is always a 
potential problem in BrS.

Most of the emphasis on COVID-19 has been on pul-
monary and systemic complications. However, it is 
well known that cardiac affectation and complications 
are a major source of morbidity and mortality. Tro-
ponin levels at the time of admission are an excellent 
marker of possible complications and the prognosis of 
COVID-19.5 Increased troponin levels are the result of 
cardiac inflammation and cellular death. The question 
is whether a component of myocarditis can also play 
a role in the arrhythmias documented in this patient. 
This hypothesis will not seem that strange if one recalls 
that the right ventricular epicardium is involved in the 
mechanisms of arrhythmias in BrS.6 A perimyocardi-
tis in that area could further slow conduction in and 
around the BrS substrate, or further accentuate the dif-
ferences in epicardial and endocardial action potentials, 
and trigger the VAs alone or together with the fever 
component.

This case, an apparently simple case of VAs triggered by 
fever in BrS, turns out to engender many points of discus-
sion and thoughts to ponder. It is clear that much remains 
to be learned.

My congratulations to the authors for this great 
contribution.

The Journal of Innovations in Cardiac Rhythm Management, June 2022 5025



Pedro Brugada, md, phd (pedro@brugada.org)1

1Cardiovascular Division, UZ Brussel-VUB, Brussels, 
Belgium

The author reports no conflicts of interest for the pub-
lished content. No funding information was provided.

References

1. Ali SH, Nilsson KR. Electrical storm in a patient with Brugada 
syndrome and coronavirus disease 2019. J Innov Card Rhythm 
Manag. 2022;13(6):5019–5023.

2. Adler A, Topaz G, Heller K, et al. Fever-induced Brugada pat-
tern: how common is it and what does it mean? Heart Rhythm. 
2013;10(9):1375–1382.

3. Keller DI, Rougier JS, Kucera JP, et al. Brugada syndrome and 
fever: genetic and molecular characterization of patients car-
rying SCN5A mutations. Cardiovasc Res. 2005;67(3):510–519.

4. Garg RK, Malhotra HS, Verma R, Sharma P, Singh MK. 
Etiological spectrum of hypokalemic paralysis: a retro-
spective analysis of 29 patients. Ann Indian Acad Neurol. 
2013;16(3):365–370.

5. Salvatici M, Barbieri B, Cioffi S, et al. Association between 
cardiac troponin I and mortality in patients with COVID-19. 
Biomarkers. 2020;25(8):634–640.

6. Nademanee K, Veerakul G, Chandanamattha P, et al. 
Prevention of ventricular fibrillation episodes in Brugada 
syndrome by catheter ablation over the anterior right 
ventricular outflow tract epicardium. Circulation. 
2011;123(12):1270–1279.

Drs. Wu and Wilde consider

Patients with Brugada syndrome (BrS) might be vulner-
able to febrile status and suffer from associated lethal 
arrhythmia events (LAEs). In the era of the COVID-19 
pandemic, pyrexia is such a common symptom as 
patients become infected by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2).1 Increased body tem-
perature decreases SCN5a channel conductance, thereby 
increasing the severity of the phenotype, with potential 
proarrhythmic consequences. Indeed, BrS patients are 
at risk during fever,2 and this may be particularly rele-
vant for carriers of a pathogenic loss-of-function sodium 
(Na+) channel variant (as demonstrated in children).3 In 
other words, patients with BrS are put at risk after being 
infected by this virus.

LAEs include ventricular fibrillation or fast ventricular 
tachycardias. When VAs happen to a patient >3 times 
within 24 h, it is defined as an electrical storm, which has 
been well described in the case report by Ali and Nils-
son.4 In order to prevent these arrhythmias, first of all, 
aggressive management of anti-pyretics is of importance. 
This case report not only reminds us of the crucial role of 
anti-pyretics management, but the authors also empha-
size the importance of associated pharmacological ther-
apies in this unique situation. However, before particu-
larizing these managements, it is important to highlight 
several aspects as to this patient’s presentation.

First of all, the electrocardiogram (ECG) (Figure 1 in the 
report by Ali and Nilsson) represents, at best, an atyp-
ical Brugada ECG pattern because it lacks a true cov-
ed-type ST-segment elevation (type 1). The definite type 
1 ECG pattern is supposed to have an elevated J point 
or ST segment that is >2 mm and should be  followed 
by an inverted T-wave.5,6 A reason for the lack of true 
ST-segment elevation in this particular case may be the 
right bundle branch block (wide S in the lateral leads), 
which seems to be apparent and which masks a true 
Brugada pattern.7 Further, the origin of the arrhythmia, 
as demonstrated in Figure 2 of their paper (leads I, II, 
and III are presumably depicted), could be the right ven-
tricular outflow tract area, as one would expect in a BrS 
patient,8 but there is no clear inferior axis. Finally, the 
presence of the P–R interval prolongation (>200 ms) and 
the fragmented QRS complex (V2) in this ECG suggests 
that this patient harbors a loss-of-function Na+ channel 
variant, but that is not reported. The corrected QT inter-
val (QTc) seems somewhat prolonged, but the widened 
QRS complex contributes to this. The use of quinidine 
may also, in part, contribute to the relatively long QTc. 
The documented arrhythmia (Figure 2), however, is not 
related to the eventual QT prolongation as the coupling 
interval of the initiating extrasystole is short and there is 
no preceding pause as one would expect in the case of 
quinidine proarrhythmogeneity. The other 2 drugs that 
were prescribed before the arrhythmia, ie, doxycycline 
and dexamethasone, are not expected to impact the elec-
trophysiological properties of the heart. Key in the man-
agement of an arrhythmic storm in this condition is to 
remove an eventual external trigger, ie, the elevated body 
temperature. Hence, aggressive anti-pyretic treatment 
is critical. Furthermore, intravenous isoproterenol is the 
medication of choice. Indeed, intravenous isoproterenol 
has been shown to be effective in terminating an arrhyth-
mic storm in, respectively, 6 of 7 and all of 5 patients 
where this intervention was described.9,10 An alternative 
or additional approach is cilostazol.

Cilostazol is a phosphodiesterase type III inhibitor. The 
primary mechanism of this medicine is to inhibit the 
function of platelets, but this drug can also increase 
impacts on cardiac ion channels, in particular inhibition 
of the transient outward current channel (Ito) and poten-
tially augmentation of the L-type calcium channel (ICa). 
Both effects are potentially beneficial in BrS because they 
will increase the safety of conduction by normalizing the 
action potential morphology.11,12 We see no particular rea-
son, as suggested by the authors, that this is limited to 
specific subgroups of BrS patients.

Taken together, when patients with BrS were infected 
by SARS-CoV-2, aggressive anti-pyretics management 
was of importance.1 In addition, isoproterenol, quini-
dine, and/or cilostazol should be used when there is 
an arrhythmic storm. Together with the removal of the 
eventual trigger hyperthermia, these drugs will suppress 
the potential lethal ventricular arrhythmias. Ultimately, 
as also mentioned by the authors, external cooling might 
be needed.
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Drs. Baranchuk, Alexander, and  
Miranda-Arboleda examine

BrS and its interaction with fever is a well-established 
physiopathological phenomenon.1 Since the cornerstone 
work of Antzelevitch and Brugada,2 fever has emerged as 

a trigger to unmask a possible concealed Brugada ECG 
pattern, and, more importantly, potentially increases the 
risk of triggering VAs due to alterations at the ionic level.2 
Sodium channels are thermo-sensitive, and high temper-
atures can distort normal functioning, predisposing the 
patient to action potential alterations that are the physio-
pathological substrate for the development of VAs.1,2

In this issue of The Journal of Innovations in Cardiac Rhythm 
Management, Ali and Nilsson3 describe an interesting case 
of a 73-year-old man with a proven history of BrS who 
presented with COVID-19 pneumonia and subsequently 
developed VA constituting an arrhythmia storm. He was 
successfully treated by his implantable cardioverter-defi-
brillator (ICD), and clinical management was oriented to 
reduce the arrhythmia recurrence with quinidine and ener-
gic anti-pyretic treatment. Evolution was favorable.3

BrS and fever in the context of viral infections has been 
previously reported in the context of H1N1 infections4 
and may follow the same behavior in the case of exposure 
to SARS-CoV-2. The unmasking of BrS by fever and the 
triggering of VAs by fever in patients with an established 
diagnosis of BrS are 2 well-documented phenomena.1–4

The case by Ali and Nilsson3 should be highlighted given 
the high volume of patients presenting with COVID-
19 worldwide, which may increase the number of patients 
seen with BrS and fever. A special emphasis in normaliz-
ing body temperature should be placed.3

Some minor discrepancies with terminology used through 
the paper are worth mentioning: BrS ECG pattern does 
not present with right bundle branch block (RBBB).5 The 
initial description mentions RBBB; however, this was cor-
rected over time using vectorcardiography to support the 
lack of distal conduction delay in the right bundle.5 Cases 
of simultaneous presentation of BrS and transient RBBB 
were published by different groups, and electrophysio-
logical maneuvers to unmask BrS ECG pattern in cases 
of RBBB were also described.6 We should update defini-
tions, such as the ones used in the third consensus on BrS 
by Bayés de Luna et al.,7 which were adopted in the pres-
ent report. In concordance with this document, the BrS 
ECG patterns were reduced to 2 types only (“coved” and 
“saddleback”), as the initially described type 3 does not 
lead to the diagnosis of BrS.7

In order to confirm that the only identifiable trigger was 
fever, in such a case, the laboratory work done to rule out 
metabolic and electrolyte disturbances, also well-known 
factors that could potentially contribute to VA storm,3 
should be reported.

We would like to conclude with some speculations about 
COVID-19 and myocardial injury in the context of BrS.8 
Given that fever can modulate ion channels, it is thought 
that VA induction is attributed to fever, rather than to 
an inflammatory myocardial reaction in the presence of 
SARS-CoV-2.1,2,8 As in any other viral infections, myo-
carditis, myocardial injury, and excessive inflammatory 
response can also play a role in the genesis of VAs.8 In this 
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sense, follow-up with cardiac magnetic resonance imag-
ing (considering appropriate programming of the ICD) 
could be recommended.8

Ali and Nelsson3 should be commended for bringing us 
such a wonderful case with great illustrations.
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