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Brugada: a diagnosis or a sign?
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Abstract

A 59-year-old man presented with asthenia and dyspnoea. Admission ECG showed a type 1 Brugada pattern in leads V1-V2. The
patient had no arrhythmic history and normal cardiac imaging. Laboratory tests revealed severe malignant hypercalcemia with renal
dysfunction. After correction of calcium levels, the Brugada-like ECG changes completely resolved, and sodium-channel blocker
testing was negative. This case illustrates malignant hypercalcemia as a reversible cause of Brugada phenocopy and underscores the
importance of excluding metabolic disturbances before diagnosing Brugada syndrome and initiating risk stratification or device-

based therapies.
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Case Report

A 59-year-old male patient was admitted to the emergency
department of our institution for asthenia, exertional dyspnoea and
general feeling of malaise. His vital parameters were normal: heart
rate 90 beats per minute, blood pressure 130/80 mmHg, respiratory
rate 15 breaths per minute, temperature 36.9°C. The patient was a
smoker and reported no prior pathology.

An ECG was recorded and transmitted to the on-call
cardiologist. The ECG showed sinus rhythm, normal PR (155 msec)
and a coved ST-segment elevation of V1 and V2 followed by a
negative T wave. The pattern was suggestive of Brugada pattern
(BrP) type I (Figure 1A).

At the cardiologist’s visit, the patient denied history of syncope,
nocturnal agonical respiration or family history of Brugada
Syndrome (BrS) and nothing remarkable emerged from the
objective examination and echocardiogram, which showed normal
ventricular size and ejection fraction.

The surprise came from laboratory tests, which showed
creatinine 2.7 mg/dl (0.5-1.2) and a calcium level of 18.30 mg/dl
(8.2-10.4).

The patient underwent a chest and abdominal CT scan that
detects the presence of renal masses (Figure 1C).

Hypercalcaemia was treated with fluids and diuretics. During
hospitalization, the patient underwent continuous ECG telemetry
monitoring for approximately 48 hours while the Brugada-type
ECG pattern was present. No ventricular arrhythmias or other
significant arrhythmic events were recorded. When calcium and
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creatinine were restored, J-waves on the ECG disappeared (Figure
1B). In addition, a bone scintigraphy was performed, which showed
metastatic bone lesions (Figure 1D). The flecainide test was
negative.

The patient underwent a nephrectomy and is still undergoing
immunotherapy.

Discussion

The 2022 ESC guidelines state that “type 1 Brugada ECG
pattern is characterized by J point elevation of >2 mV with coved
ST elevation and T wave inversion in at least one right precordial
ECG lead, V1 or V2, positioned in the second, third or fourth
intercostal spaces. It is mandatory to exclude other conditions that
may explain the type 1 pattern, so-called phenocopies™.!

The term Brugada phenocopy is proposed to describe conditions
that induce Brugada-like ECG manifestations in patients without
true BrS.? The criteria for defining a Brugada phenocopy could be
summarized as follows: 1) the ECG pattern has a Brugada type 1 or
type 2 morphology;? ii) the patient has an underlying condition that
is identifiable; iii) the ECG pattern resolves after resolution of the
underlying condition; iv) there is a low clinical pretest probability
of true BrS determined by lack of symptoms, medical history, and
family history; v) the results of provocative testing with flecainide,
procainamide, ajmaline, or other sodium channel blockers are
negative;* and vi) the results of genetic testing are negative (not a
mandatory criterion, because the SCN5A mutation is identified in
only 20% to 30% of probands affected by true BrS).>¢
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Causes of BrS type 1 phenocopia can be:? i) metabolic
conditions  (hyperkalemia,  hyponatremia,  hypokalemia,
hypothermia, hypercalcemia); ii) mechanical compression (pectus
excavatum, mediastinal masses and haemopericardium); iii)
ischemia; iv) myocardial and pericardial disease

The study by Sonoda et al. showed that 5 out of 89 patients with
hypercalcemia exhibited a Brugada Pattern (BrP). The most

common causes of hypercalcemia include malignancy,
hyperparathyroidism, and renal dysfunction.”
Hypercalcemia is known to induce  significant

electrocardiographic changes, including shortening of the QT
interval, prolongation of the PR interval and QRS duration, and an
increased prevalence of J-point elevation.®® These findings reflect
the effects of elevated extracellular calcium on cardiomyocyte ionic
currents and are generally reversible after normalization of serum
calcium levels.

J-point elevation associated with hypercalcemia may present
with different morphologies, including early repolarization patterns,
a scooped ST-segment appearance, and, in a minority of cases,
Brugada-type ECG patterns. Sonoda reported Brugada-like findings
in approximately 6% of patients with hypercalcemia, irrespective
of its underlying etiology, suggesting a direct effect of calcium
imbalance rather than an unmasking of a primary genetic
channelopathy in most cases.

Although J-point elevation, including Brugada and early
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repolarization patterns, has been associated with an increased risk
of ventricular tachyarrhythmias and sudden cardiac death,!® sases
of ventricular arrhythmias induced by hypercalcemia are
uncommon.”!" This apparent discrepancy may be explained by the
stabilizing effect of elevated extracellular calcium on the cardiac
cell membrane, which reduces myocardial excitability despite the
presence of potentially arrhythmogenic -electrophysiological
changes.'?

The pathophysiological mechanisms underlying hypercalcemia-
induced J-point elevation are not fully understood. A shortened QT
interval likely plays a contributory role, and transmural
heterogeneity of early repolarization has been proposed as a key
mechanism. In particular, reduced inward current through the
Na*/Ca?* exchanger, heterogeneously expressed across the
ventricular myocardium, may be more pronounced in the
epicardium than in the endocardium, leading to accentuation of the
action potential notch and the appearance of J-point elevation and
Brugada-like ECG patterns.'3 In this context, the Brugada-type ECG
pattern observed in our patient should be interpreted as a secondary
and reversible phenomenon related to malignant hypercalcemia
rather than as a manifestation of BrS. This case highlights the
importance of recognizing metabolic and electrolyte disturbances
as reversible causes of Brugada-like ECG patterns, in order to avoid
misdiagnosis and inappropriate risk stratification or therapeutic
interventions.
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Figure 1. Chest CT angiography showing a diffuse pattern of multiple pulmonary vascular ectasias bilaterally distributed (A) and the large
AVM at the level of the right middle lobe with a maximum diameter of 32 mm (B).

OPEN 8ACCESS

[Emergency Care Journal 2026; 22:14892]



Article

References

1

. Zeppenfeld K, Tfelt-Hansen J, de Riva M, et al. 2022 ESC

Guidelines for the management of patients with ventricular
arrhythmias and the prevention of sudden cardiac death. Eur
Heart J 2022;43:3997-4126.

. Baranchuk A, Nguyen T, Ryu MH, et al. Brugada phenocopy:

new terminology and proposed classification. Ann Noninvasive
Electrocardiol 2012;17:299-314.

. Vetta G, Magnocavallo M, Polselli M, et al. The role of the 3-

angle in the management of patients with suspected brugada
syndrome: a metanalysis. JAFib-EP 2023;16:62—64.

. Vetta G, Parlavecchio A, Pistelli L, et al. The r’-wave algorithm:

a new diagnostic tool to predict the diagnosis of Brugada
syndrome after a sodium channel blocker provocation test.
Sensors 2023;23:3159.

. Anselm DD, Baranchuk A. Brugada phenocopy: redefinition

and updated classification. Am J Cardiol 2013;111:453.

. Doundoulakis I, Pannone L, Chiotis S, et al. SCN5A gene

variants and arrhythmic risk in Brugada syndrome: An updated
systematic review and meta-analysis. Heart Rhythm

10.

11.

12.

13.

. El-Sherif N, Turitto

2024;21:1987-97.

. Sonoda K, Watanabe H, Hisamatsu T, et al. High frequency of

early repolarization and Brugada-type electrocardiograms in
hypercalcemia. Ann Noninvasive Electrocardiol 2016;21:30—
40.

. Sridharan MR, Horan LG. Electrocardiographic J wave of

hypercalcemia. Am J Cardiol 1984;54:672-3.
G. Electrolyte
arrhythmogenesis. Cardiol J 2011;18:233-45.
Haissaguerre M, Derval N, Sacher F, et al. sudden cardiac arrest
associated with early repolarization. New Eng J Med 358:2016—
23.

Kiewiet RM, Ponssen HH, Janssens ENW, Fels PW. Ventricular
fibrillation in hypercalcaemic crisis due to primary
hyperparathyroidism. Neth J Med 2004;62:94-6.

Leitch SP, Brown HF. Effect of raised extracellular calcium on
characteristics of the guinea-pig ventricular action potential. J
Mol Cell Cardiol 1996;28:541-51.

Gaborit N, Le Bouter S, Szuts V, et al. Regional and tissue
specific transcript signatures of ion channel genes in the non-
diseased human heart. J Physiol 2007;582:675-93.

disorders and

Received: 29 January 2026; Accepted: 4 March 2026; Early view: 10 April 2026.

Contributions: the authors contributed equally to the present article.

Conflict of interest: the authors have no relevant financial or non-financial interests to disclose.

Ethics approval and consent to participate: no ethical committee approval was required for this case report by the Department, because this article does not
contain any studies with human participants or animals. Informed consent was obtained from the patient included in this study.

Patient consent for publication: the patient gave his written consent to use his personal data for the publication of this case report and any accompanying
images.

Availability of data and materials: data underlying this article will be shared on reasonable request to the corresponding author.

Funding: the authors declare that no funds, grants, or other support were received during the preparation of this manuscript.

Publisher's note: all claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article or claim that may be made by its manufacturer is
not guaranteed or endorsed by the publisher.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).

[Emergency Care Journal 2026; 22:14892]

OPEN 8ACCESS



