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Propafenone is one of the most fre-
quently used medications in the treat-

ment of cardiac arrhythmias, especially 
in the prophylaxis of paroxysmal atrial 
fibrillation (PAF). As with other class 1C 
medications, it has the potential to pro-
voke type 1 Brugada-electrocardiogram 
changes. According to a review of the lit-
erature, of the 27 patients who developed 
type 1 Brugada-electrocardiogram after 
administration of propafenone, only four 
were female, including three who took 
high doses of propafenone (1500 and 
5400 mg) during a suicide attempt.

We report the case of a 57-year-old 
woman with recurrent PAF who developed 
type 1 Brugada-electrocardiogram after re-
ceiving therapeutic doses of oral propafe-
none (300 mg twice daily). The workup and 
management of this patient are discussed.

PATIENT DESCRIPTION 

A 57-year-old female patient with a his-
tory of obesity (weight 120 kg, height 
160 cm, body mass index 46.9 kg/m2) 
and diabetes mellitus was admitted to 
our department because of a new onset 
of symptomatic rapid PAF (up to 200 

beats per minute). The electrocardiogram 
showed normal QRS morphology with-
out any abnormal ST-T changes [Figure 
1A]. A cardiac computerized tomography 
excluded a thrombus in the left atrial ap-
pendage and the patient was successfully 
electrically cardioverted to normal sinus 
rhythm. Echocardiography showed nor-
mal cardiac and valvular function with 
mildly dilated left atrium (43 mm).

The patient was considered to be at risk 
for recurrent PAF and therefore, she was 
started with apixaban 5 mg and propafe-
none 300 mg (both twice daily) for atri-
al fibrillation (AF) prophylaxis. Due to 
relative slow heart rate in sinus rhythm 
(approximately 60 beats per minute), be-
ta-blocker therapy for atrioventricular 
nodal slowing was not added. The electro-
cardiogram performed after three 300 mg 
doses of propafenone therapy was unre-
markable [Figure 1B] and the patient was 
discharged home. Four days later, the pa-
tient experienced dizziness and sweating 
when visiting her family physician. 

An electrocardiogram showed marked 
coved ST-T elevation in the V1–V2 leads 
associated with ST-T wave alternans in 
lead V2 [Figure 1C]. On arrival to the hos-
pital less than 30 minutes later, the patient 
denied any complaint and displayed nor-
mal vital signs. An additional electrocar-
diogram was conducted showing changes 
similar to those present in Figure 1C but 

without ST-T alternans. Blood tests were 
normal including high sensitivity troponin 
I and liver and kidney function tests. The 
diagnosis of type 1 Brugada-electrocar-
diogram unmasked by propafenone was 
suspected so propafenone was discontin-
ued. The following day, the electrocardio-
gram returned to normal, similar to that 
shown in Figure 1B. 

To assess the arrhythmic risk, pro-
grammed ventricular stimulation (PVS) 
was performed using up to triple extra 
stimuli delivered from two right ventricular 
sites, two basic cycle lengths, and repetition 
(5–10) of extra stimulation at the shortest 
coupling intervals. No significant ventric-
ular arrhythmias could be induced. The 
patient was discharged with quinidine (200 
mg three times daily) as a safe anti-arrhyth-
mic drug for AF prophylaxisin patients with 
Brugada syndrome. She tolerated the med-
ication well and did not exhibited recurrent 
AF during a 5-month follow-up.

COMMENT

To the best of our knowledge, this is the 
second report of a woman who developed 
type 1 Brugada-electrocardiogram follow-
ing oral administration of a therapeutic 
dose of propafenone. Matana and col-
leagues [1] reported the case of a 64-year-
old woman with no obvious heart disease 
who exhibited type 1 Brugada-electro-
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cardiogram after a treatment of unknown 
duration with propafenone 150 mg three 
times daily for symptomatic high grade 
ventricular arrhythmias. Our patient is the 
first report of type 1 Brugada-electrocar-
diogram documented after a therapeutic 
dose of propafenone for PAF. The electro-
cardiogram changes could be documented 
as early as after 4 days of treatment.

Few studies have assessed the prev-
alence of type 1 Brugada-electrocardio-
gram in patients treated with oral propafe-
none for PAF. These reports confirm the 
rarity of type 1 Brugada-electrocardiogram 
during treatment with oral propafenone 
given at therapeutic doses for AF prophy-
laxis and emphasize the originality of our 
observation. For example, Beldner et al. 
[2] treated 89 PAF patients with average 
daily doses of propafenone of 554 ± 146 
mg. They argued that 1 (1.1%) of their pa-
tients demonstrated type 1 Brugada-elec-
trocardiogram changes after receiving a 
dose of 825 mg/day. However, our own 
analysis of their electrocardiogram rather 
suggested a type 2 Brugada-electrocardio-
gram pattern. 

Our patient exhibited transient ST-T 
wave alternans on the electrocardio-
gram taken at her family physician’s 
clinic [Figure 1C]. We believe that her 
dizziness was most likely secondary to 
vagal reaction but a self-terminating 
arrhythmia cannot be excluded. Contro-
versial results have been reported about 
the significance of ST-T wave alternans 
in patients with Brugada syndrome. 
However, no study has shown that tran-
sient ST-T wave alternans recorded on 
routine electrocardiogram, such as ob-
served in our patient, is associated with 
an increased risk of arrhythmic events. 
Despite an autosomal mode of inheri-
tance, Brugada syndrome is much less 
prevalent in females than in males, both 
in asymptomatic Brugada syndrome pa-
tients and mostly in those with arrhyth-
mic events [3]. 

Prospective studies have shown that 
in asymptomatic females with spon-
taneous or drug-induced type 1 Bru-
gada-electrocardiogram, the risk of 

Figure 1. Results of electrocardiogram

[A] Electrocardiogram showing rapid atrial fibrillation (rate up to 200 beats per minute) at the 
patient’s first admission to the hospital. 
Note the normal QRS morphology and the lack of significant ST-T changes

[B] Electrocardiogram recorded before discharge from the hospital after the patient received 
three doses of propafenone (300 mg twice daily)

[C] Electrocardiogram recorded by the patient’s physician before the second hospitalization. 
Typical signs of type 1 Brugada-electrocardiogram are present in precordial leads V1 and V2 
with intermittent ST-T alternans in lead V2 (red arrows)
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arrhythmic events is low but not zero, 
with annual event rates ranging from 
0.2 to 0.25%. Using PVS, the Brugada 
group did not observe any cases of as-
ymptomatic females who exhibited an 
arrhythmic event during follow-up after 
a negative study. 

The inability to induce any sus-
tained ventricular tachyarrhythmia in 
our patient suggested that her long-term 
arrhythmic prognosis was excellent. 
Another interesting observation in our 
patient was that she presented with 
PAF. Although PAF is not an infrequent 
finding in a 57-year-old woman with 
AF risk factors, it has been shown to be 
the most common atrial tachyarrhyth-
mia in Brugada syndrome, with an in-
cidence reported between 6% and 53% 
by different series [4]. This result may 
be related to sodium channel dysfunc-
tion affecting the atrium as it affects the 
ventricle [4]. 

Based on the beneficial effects of 
quinidine in the management of malig-

nant ventricular arrhythmias associated 
with Brugada syndrome, Giustetto et 
al. [5] gave hydroquinidine (mean daily 
dose 500 mg, range 250–750 mg), to 18 
patients with AF and Brugada-electro-
cardiogram pattern recognized before 
or after class 1C medications. None of 
their patients experienced arrhythmia 
recurrences during median follow-up 
of 28 months. Similar use of quinidine 
was prescribed for our patient. Due to 
the negative PVS result, she should not 
have received quinidine as a preventive 
therapy for ventricular arrhythmias, but 
is receiving quinidine for AF prevention 
with promising results. 

CONCLUSIONS

Although the occurrence of type 1 Bru-
gada-electrocardiogram in female pa-
tients treated with oral therapeutic doses 
of propafenone (or any other class 1C 
drug) is very low, an electrocardiogram 
should be performed after a few days of 
therapy.
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Capsule

Probing CD4 T cell immunity to SARS-CoV-2

A better understanding of CD4+ T cell responses to 
severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) is crucial to the design of effective next-generation 
vaccines. Low et al. defined and estimated the CD4+ T cell 
repertoire of convalescent COVID-19 patients. After sorting 
various CD4+ T cell subsets, they generated numerous T 
cell clones that reacted to the SARS-CoV-2 spike protein. 
In around one-third of all clones and almost all individuals, 

the T cells recognized a small conserved immunodominant 
region within the spike protein receptor-binding domain 
(RBD). The researchers isolated T cell clones that broadly 
reacted to the spike protein of other coronaviruses, 
providing evidence for the recall of preexisting cross-
reactive memory T cells after SARS-CoV-2 infection.

Science 2021; 372: 1336 

Eitan Israeli

Capsule

How genes affect human obesity

Obesity is linked to many human diseases including 
diabetes, cancer, and heart disease. Thus there is 
great interest in understanding how genes predispose 
individuals to, or protect individuals from, obesity. 
Akbari and colleagues sequenced more than 600,000 
exomes from the United Kingdom, the United States, 
and Mexico and identified 16 rare coding. Some of the 
alleles associated with body mass index (BMI) were brain-

expressed G protein-coupled receptors. One variant allele 
was found in Mexican populations at low frequency and 
was associated with lower BMI. Deletion of this gene in 
mice resulted in a resistance to weight gain, suggesting 
that this gene provides an avenue of study for the 
prevention or treatment of obesity.
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