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Summary
A prominent coved or saddle-shaped ST-segment elevation 
followed by T wave changes in V1-V3 and in the absence 
of other identifiable cause is termed as Brugada pattern. 
This pattern in the presence of documented ventricular 
arrhythmias or its symptoms (syncope, seizure) or significant 
family for sudden cardiac death or abovementioned ECG 
changes is called Brugada syndrome. Here we present 
a comprehensive literature review on the precipitation 
factors of Brugada syndrome/pattern by various stimuli, its 
presentation, associations, management and outcomes. 
We are also presenting a unique case of Brugada pattern 
where the patient’s Brugada pattern was unmasked at an 
extreme old age by infection.

Background
The burden of Brugada syndrome is not well studied 
as it is very rare; however, the prevalence of asymp-
tomatic Brugada pattern appears to vary among 
different populations ranging between 0.1% and 1% 
depending on the population.1 2 Highest reported 
prevalence was in the city of Japan that is about 0.7% 
and 1.0%; however, in USA, these numbers were 
0.4% and 0.012% in two different reports.3 Most 
studies have focused on regional distribution and 
ECG patterns of the Brugada syndrome or Brugada 
pattern. There has been no review to unmask the 
possible precipitating factors, management and 
outcome of this potentially fatal clinical condition. In 
this study, we reviewed and analysed 65 patients and 
given a comprehensive review.

Case presentation
An 82-year-old man  with a medical history of 
advanced Parkinson’s disease, prior left cerebellar 
infarct and swallowing dysfunction presented to the 
hospital with generalised weakness and loss of appe-
tite for a few days. Review of systems was significant 
for productive cough that had started the night before 
presentation, along with non-bloody diarrhoea in the 
preceding week. His blood pressure was 141/67, 
with a heart rate of 75. He was saturating 93% while 
breathing ambient air and was afebrile. He was unable 
to contribute to the history due to lethargy. An ECG 
showed normal sinus rhythm and an intraventricular 
conduction delay (figure 1). 

Within few hours of admission, he mounted a 
fever of 102 F. He suddenly became hypoxic and 
complained of chest pain to his nurse. A rapid 
response team was called. Vitals were now a blood 
pressure of 99/54 mm Hg, heart rate of 111 beats/

min, temperature of 102.9°F  (39.3°C) and satu-
rating 94% on 4 L of oxygen via nasal cannula.

Investigations
His blood work was unremarkable for any abnor-
mality. His serum potassium 4.5 mEq/L, Mg 2.3 mg/
dL. His renal and liver functions were also normal. 
An ECG was obtained that showed sinus tachycardia 
with prolonged PR interval along with new ST-seg-
ment elevations in leads V1 and V2, with reciprocal 
ST depressions in the inferior leads (figure 2). Patient 
was now very lethargic and not complaining of any 
chest pain. Repeat ECG within few minutes revealed 
worsening ST elevations in V1 and V2 with concur-
rent worsening of the reciprocal changes.

ST elevation mycoardial infarction (STEMI) 
alert was called and left heart catheterisation 
revealed no obstructive coronary disease (figures 3 
and 4). Ventriculogram showed normal EF with 
no regional wall motion abnormalities. His ECG 
changes continued to evolve with post catheteri-
sation ECG showing downsloping ST elevations 
in V1 and V2, ultimately having ECG returning to 
normal (figure 5).

A D-dimer was added on to his admission labs 
and found to be elevated at more than 5250 ng/mL 
(normal 0–230 ng/mL). CT scan ruled out pulmo-
nary embolism but showed multifocal infiltrates 
and raised suspicion for aspiration as debris was 
seen in the trachaea along with a distended oesoph-
agus. CT scan of the head did not reveal any new 
abnormalities and urinalysis was unremarkable.

Differential diagnosis
The differential diagnosis included coronary artery 
disease and pulmonary embolism which were 
excluded by unremarkable coronary angiography 
and CT scan. The reason for high D-dimers in our 
patient was twofold, his pneumonia and increased 
age. Increased age has been noted to be associated 
with high D-dimers levels. The patient was on carbi-
dopa–levodopa for Parkinson’s  disease (Sinemet), 
but not on any drug such as digoxin, quinidine, 
tricyclics which can cause ST-segment changes. 
Other differentials were the long PR interval, 
early repolarisation, acute pericarditis, non-spe-
cific physiologic phenomena, such as ingestion of 
food, postural changes, emotional stress, hyperven-
tilation, or central nervous system injuries, abnor-
malities in left ventricular wall motion, electrolyte 
disturbances, use of drugs or heart failure.4
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Treatment
He was then admitted to the general medical floor and started 
on antibiotics for coverage of community-acquired pneumonia 
and aspiration pneumonia. During the episode of ST-segment 
changes a rectal aspirin was given, and percutaneous interven-
tion (PCI) alert was activated.

Outcome and follow-up
His blood pressure, fever and respiratory status improved after 
a few days on antibiotics. His mental status improved slowly 
and returned to baseline in a few days. His further hospital stay 
was complicated by faecal impaction which was treated success-
fully. He was found to be aspirating on swallow evaluation and 
after discussions regarding goals of care, he eventually received 
a gastrostomy tube for feeding before discharge. An ECG later 
in the course was similar to his admission ECG without any ST 
changes. Given patient’s waxing and waning neurological status 
and recurrent aspirations, his family opted for comfort-directed 
care and he was discharged to home hospice. Unfortunately, the 
genetic testing could not be performed due to his condition and 
the family was also unavailable.

Discussion
Brugada syndrome was first recognised in 1992 by the professor 
of cardiology Dr Brugada. It is the constellation of specific ECG 
patterns in addition to history of sustained ventricular arrhyth-
mias or patient may experience syncope or sudden cardiac death. 
Asymptomatic ECG patterns are termed as Brugada pattern and 
these patterns can be persistently present or they are unmasked 
by a number of different stimuli. Some of the triggers for Brugada 
pattern are the infection, fever, toxins and medications especially 
flecainide and procainamide.5

We did a comprehensive literature search using different 
Medical Subject Heading   (MeSH) terms and reviewed all the 
available literature on unmasking or new onset of Brugada 
pattern and Brugada syndrome. Our search revealed a total 
of 65 cases as mentioned in online supplementary table 1.6–70 
The mean age of the reported patients was 42 years (1.5–80) 
with 85%  (n=60)  males and 15%  (n=11) females. These 
patients were admitted to the hospital for reasons other than 
their arrhythmia. Fever was present on admission in 100% of 

the patients. Other signs included cough in 21%, sore throat in 
12%, chest pain in 11%, syncope in 10%, abdominal pain and 
diarrhoea in 5% of the patient population. The ultimate reason 
or diagnosis which led to the unmasking of Brugada pattern was 
mostly found to be pneumonia in 31% (n=21) and upper respi-
ratory tract infections in 7% (n=5) of the patients. Less common 
causes included cholecystitis, tonsillitis and pharyngitis, each 
affecting 4% (n=3) of the patients. Each of the infection, cellu-
litis and malaria affected 3%  (n=2) of the patients. Only one 
patient had asthma, haemophagocytic syndrome, sepsis, syncope 
and ventricular fibrillation each. More than 60% patients had 
no reported comorbidities. Comorbidities in rest of the patient 
population included smoking 11% (n=8), dyslipidaemia 4% 
(n=3), hypertension 5% (n=4) while each of myasthenia, alco-
holism and HIV infection affected one patient. There was an 
incidence of positive family history of Brugada pattern in about 
13% (n=9) patients. Brugada pattern without symptoms was 
present in 62% (n=40) while Brugada syndrome was revealed in 
38% (n=25) of the patients. Management in most of the asymp-
tomatic Brugada pattern patients was directed towards treating 
the underlying cause. Pneumonia in all 31% cases was managed 
with antibiotics and malaria in 2% cases was managed with 
antimalarials.  About 17%  (n=7) of the patients with Brugada 
pattern and 76% (n=19) of the patients with Brugada syndrome 
ended up getting implantable cardioverter-defibrillator (ICD) 
which added up to 38%  (n=26) of the total population with 
ICD. Interestingly more than 77% patients had a successful reso-
lution of ECG changes and symptoms after the treatment of the 
inciting triggers and they were discharged in stable condition. 

Figure 1  ECG showing normal sinus rhythm and no signs of 
ischaemia.

Figure 2  ECG showing coved ST-segment elevation with T wave 
inversion in V1 and V2 consistent with type 1 Brugada pattern.

Figure 3  Left coronary artery on angiography is clean with no 
obstruction.

Figure 4  Right coronary artery on angiography does not show any 
obstruction.
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Only two patients succumbed to the arrhythmias which could 
be attributed to the old age and extensive comorbidities in the 
setting of Brugada pattern. There was no mention of outcome 
in about 20% patients. Compared with other subjects included 
in the literature review, our patient was unique in term of his 
age and never had a cardiovascular disease or other mentioned 
comorbidities. His initial ECG was normal and the transient 
Brugada pattern was completely reversed in 1 day during the 
same hospitalisation with treatment of underlying condition. It 
is important to note that our patient is the first reported case 
where the Brugada pattern revealed itself at this age; the oldest 
age reported as per our review was 80 years by Pontollio. The 
number of cases presented after 70 years age was less than 1% 
in this review. This highlights the fact that ST elevation in old 
age could be benign Brugada pattern rather than coronary artery 
disease in the appropriate clinical settings.

Patients with Brugada pattern on ECG without any history of 
syncope or cardiac arrest carry 8% risk of new arrhythmic events in 
the first 27 months.71 These high-risk patients with normal baseline 
ECG can be diagnosed by provocative testing such as administration 
of sodium channel blockers (flecainide or procainamide).72 Fever may 
also serve as a good provocative test to elicit the Brugada pattern.73 
Our findings are consistent with previous studies showing that 
Brugada pattern is about 20 times more common in febrile patients 
as compared with afebrile patients. Interestingly, these patients can 
remain asymptomatic upto a 30 months of follow-up.73

The pathogenesis of Brugada pattern is complex and about 21 
different genetic mutations have been described including sodium 
channel SCN genes and right ventricular abnormalities.72 74 
However, only 30%–35% of patients with this pattern actually have 
mutations on genetic testing, highlighting that there are other mech-
anisms involved in the pathogenesis.72 Due to these observations, it is 
recommended to do ECG screening rather than genetic testing to the 
patient's family members.

Brugada syndrome is diagnosed with combination of ECG patterns 
and clinical presentation. Brugada pattern on ECG may present with 
three different patterns. Type 1 is 2 mm coved ST segment or J point 
elevation followed by negative T wave. Type 2 is saddleback appear-
ance of T wave with at least 1 mm elevation of ST segment or 2 mm 
elevation of J point followed by positive or biphasic T wave.5 Type 
3 is either coved or saddleback appearance with >1 mm ST-segment 
elevation.5 6 Three types of clinical criteria used to diagnose the 
disease include data from family history (ECG type 1 pattern at any 
age or sudden cardiac death in family members with less than 45 years 
of age), ventricular arrhythmias (polymorphic ventricular tachycardia 
or ventricular fibrillation) and symptoms of arrhythmias  (syncope, 
seizures). Combination of type 1 Brugada pattern and at least one of 
the clinical criteria is definitive for Brugada syndrome while type 2 or 
type 3 pattern on ECG with at least one clinical criterion is suggestive 
of Brugada syndrome.5 In our patient, type 1 pattern was present 
with coved ST-segment elevation and T wave inversion on leads V1 
and V2. This pattern made him high risk for Brugada syndrome. 
In 2013 consensus statement was issued by three major heart soci-
eties that in the presence of clinically significant symptoms and ECG 

changes whether in response to provocative testing or spontaneously 
should mark the diagnosis of Brugada syndrome.75 Our patient’s 
ECG showed type 1 Brugada pattern but he did not have clinical 
symptoms or family history to label it as Brugada syndrome.

Brugada pattern is managed by treating the triggering factor, 
avoiding the responsible toxins and medications while patients being 
labelled as Brugada syndrome based on ECG pattern and clinical 
presentation of family history should have an automatic implantable 
cardioverter defibrillator (AICD) placed to avoid sudden cardiac 
death.75 For patients who refuse AICD or have recurrent AICD 
shocks due to arrhythmias, low-dose quinidine or amiodarone should 
be started. If patients develop side effects or become intolerant to 
these medications, radiofrequency catheter ablation can significantly 
reduce the arrhythmias burden.76  Patients with the Brugada ECG 
pattern who experience atrial fibrillation have a higher risk of future 
ventricular tachyarrhythmias and sudden cardiac deaths.

Learning points

►► Physicians should have a high index of suspicion for Brugada 
pattern even at the extreme of ages with no family history of 
sudden cardiac deaths.

►► It is important to rule out coronary artery disease before 
labelling any patient with Brugada pattern.

►► Careful distinction should be made between Brugada pattern 
and Brugada syndrome based on clinical presentation and 
family history.

►► This comprehensive review summarised the demographic and 
clinical trend of the disease with a very reassuring outcome 
provided the inciting event is tackled in time.

►► AICD placement should be offered to every patient with 
Brugada pattern on ECG if criterion for Brugada syndrome is 
being fulfilled.
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