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Abstract  
The effect of COVID-19 is not limited to the respiratory system. Patients who are at risk to develop cardiac arrhythmias might be affected especially when unmasked with fever. A 41-year-old Bangladeshi male patient presented with frequent palpitations and dizziness. His ECG revealed Brugada pattern while being diagnosed with COVID-19.  
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Key Clinical Message
Brugada syndrome or its pattern is part of the natural history of COVID-19 infection with serious implications on the clinical management of patients with high risk for sudden cardiac arrest. 
 





Background
Brugada syndrome (BrS) is an inherited cardiac channelopathy disease where an increased risk of sudden cardiac death (SCD) is predominant typically due to ventricular fibrillation (VF) in patients with no history of heart disease. (1, 2) It is more common in Southeast Asia males and with a 0.05% prevalence rate. (3) It represents 4% ∼ 12% of all SCD and 20% of SCD in patients with no history of cardiac disease. (4)
Over the last 20 years, researchers have revealed that BrS is linked to the genetic background (19 different genes have been reported) associated with electrophysiological (cardiac sodium, potassium, and calcium channels) and clinical characteristics (syncope and AF). (3)
ECG (12-lead) is the hallmark of BrS diagnosis, where the clinical characteristics are correlated with the detection of the typical ECG abnormalities (ST elevation (Coved-type) and negative T wave in the right or upper precordial leads). (5)
The clinical characteristics of BrS include syncope of unknown cause with/without fever, Atrial Fibrillation (AF) with/without peripheral or cerebral embolism, and cardiac arrest of unknown origin. (4) Drug challenge (Sodium channel blockers) test should be restricted to patients with typical symptoms like syncope with a positive family history. (6, 7)
In fact, Implantable cardioverter defibrillator (ICD) is the only proven effective non-pharmacological intervention for the prevention of SCD in BrS patients. As well, Isoproterenol has proved to be useful for the management of electrical storms in BrS. (8)
Fever, alcohol, and drugs induce sodium channel blockade are well-described triggers that may provoke arrhythmia in patients with BrS.(9) Recently, amid the development of Coronavirus Disease 2019 (COVID-19), where fever is one of the most common presentations, two cases were reported syncope due to COVID-19-induced fever in newly diagnosed patients with BrS. (10, 11)
We report a case for a patient with Brugada ECG pattern unmasked by COVID-19.

Case Presentation
[bookmark: _top]A 41-year-old, Bangladeshi male patient known case of Diabetic Mellitus, noncompliant to medication presented to the emergency department with frequent palpitations and dizziness associated with dryness of mouth and fever for five days. 
No syncopal episode as verbalized by the patient, and he never had similar episodes in the past. The patient stated that there is no family history of cardiac disease or premature death. The patient is nonalcoholic, never-smoker, and he does not have any contact with a sick patient and hadn’t travel recently.
Upon presentation, vitals where stable; Temperature 37.1 (36.1-37.2), Respiratory rate 17 (12-20), Heart rate 116 (60-100). Basic blood works were done to rule out non-cardiac causes of dizziness. Electrolytes were normal; Sodium 136 mmol (135-145), Potassium 3.6 mmol (3.5-5.0), cardiac troponins were negative 6.2ng/l (</= 15), Blood glucose levels where slightly elevated 10.6 mmol (4.4-7.8). Initial ECG (figure 1) showed sinus tachycardia with coved ST-elevation in V1 and V2 with no associated chest pain. The patient was put on continuous cardiac monitoring, and no premature ventricular contractions or non-sustained atrial or ventricular tachycardia were recorded.
A non-contrast CT head was done to rule out intracranial pathology, which shows normal finding. Covid-19 PCR was done due to a history of fever, which turns positive. Throughout his stay in the ED, he was stable with no acute respiratory symptoms or ECG changes (figure 2). Therefore, he received symptomatic treatment with Paracetamol 1 gm thrice daily for thermoregulation. Azithromycin and Hydroxychloroquine were not given due Brugada pattern ECG and mild COVID symptoms. The plan was to continue the airborne and contact isolation precaution until Covid-19 turns negative. In view of the absence of cardiac arrest, syncope, or a family history of sudden cardiac death, the patient was believed to be at low risk for subsequent events, and no further evaluation was undertaken (eg, Ajmaline challenge, electrophysiologic study [EPS]).


Discussion
[bookmark: _GoBack]To our knowledge, this represents the first few sets of reported cases of Brugada in association with COVID-19 infection (10, 12-15), and it has serious morbidity and mortality implication for this cohort of patients. In spite of the paucity of reliable data since the onset of the COVID-19 pandemic, a spectrum of arrhythmias has been reported in patients with this morbidity. (16-19) Sinus tachycardia by far, is the commonest rhythm abnormality associated with COVD-19 with about 7.3 percent of patients presenting with palpitations. (16) The predominant mechanism driving this is the viremia related to systemic illness as part of the natural history of the disease rather than primary cardiac morbidity. The reported prevalence of arrhythmias amongst the community and hospitalized COVID-19 patients are variable but it is estimated to range between 6-17% (13–16). In a seminal report from New York for example, amongst a hospitalized cohort of (N = 4250) COVID-19 patients, the prevalence of prolonged QTc interval (>500mm) was 6.1 percent (N = 250). (19) How much associated therapeutics contributes to the overall burden of arrhythmias in patients with COVID-19 is still a matter of epidemiological debate. In a cohort of COVID-19 patients (N = 84) stabilized on Azithromycin and Hydroxychloroquine, prolonged QTc ranged between 11.1-18.9 percent. (18)
The exact mechanism underpinning Brugada ECG pattern in our patient remains uncertain, as is the diagnostic conundrum between BrS and Brugada pattern. While the risk of life-threatening arrhythmias such as various atrioventricular conduction defects have been reported in COVID-19 patients requiring intensive care monitoring, BrS has not been reported amongst these range of arrhythmias. Fever has long been established as a trigger for unmasking channelopathies including BrS. Whilst greater mechanistic work is required in this area to ascertain the exact association between COVID-19 and BrS, it is probable that (in addition to fever), the membrane kinetics of the virus may induce an acquired channelopathy phenotype similar to that seen in patients with BrS. Alternatively, viremia with resultant myocarditis associated with COVID-19 infection may unmask the undiagnosed clinical phenotype of BrS. (20)
A recent publication has recommended that patients with BrS concomitant with COVID-19 should be monitored in the intensive care unit or in the telemetry ward until the fever is resolved, regardless of their respiratory conditions. (21)
There are currently no reliable data to suggest any difference in the management of BrS in association with COVID-19. The same diagnostic protocols and workups (including coronary angiography and electrophysiology) still subsist in patients with COVID-19 as was the case with our patient. As the natural history of COVID-19 evolves, our case highlights the need for clinicians to be alert to these unusual presentations especially the morbidities and unfortunate mortality that could be associated with a missed BrS.

Conclusion
Brugada syndrome or its pattern is part of the natural history of COVID-19 infection with serious implications for the management of these patients. 
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Figure Legends
Figure 1.  Initial 12-lead ECG upon admission to ED.

Figure 2.  Repeated 12-lead ECG after 2 days.

