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Abstract
Background  Legionella pneumophila is a cause of community-acquired pneumonia (CAP). Brugada syndrome (BS) is 
a rare channelopathy. Fever can unmask electrocardiographic pattern of Brugada.

Case presentation  A 67-year-old patient presented with high fever and acute hypoxemic-hypocapnic respiratory 
failure. Chest High-Resolution Computed Tomography revealed pneumonia in the left lower lobe. The urinary antigen 
test was positive for Legionella pneumophila. A diagnosis of CAP was made. Interestingly, the electrocardiogram 
(ECG) performed during pyrexia showed a type 1 Brugada pattern. This result was confirmed with more specific high 
precordial leads ECG. Ischemic heart disease was ruled out by serial dosages of troponin and echocardiogram. The 
CAP was successfully treated with antibiotics against Legionella pneumophila. Since fever can induce the potentially 
harmful Brugada pattern on ECG, high doses of antipyretic drugs were introduced. After discharge, the patient was 
referred to a specialized centre for the diagnosis and management of genetic heart disease, where he was evaluated 
by expert cardiologists, arrhythmologists, and geneticists.

Conclusions  We reported the first case of BS unmasked by septic status and fever secondary to Legionella 
pneumophila CAP. In cases of pneumonia and fever, healthcare providers should be vigilant in recognizing ECG signs 
of BS to prevent the adverse outcomes associated with the disease.
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Background
Legionella pneumophila is a major cause of community-
acquired pneumonia (CAP). Brugada syndrome (BS) is a 
rare channelopathy usually secondary to genetic muta-
tions in the SCN5a gene, which encodes the α-subunit of 
the cardiac sodium channel SCN5a [1]. BS can manifest 
harmfully as sudden cardiac death. The specific electro-
cardiographic pattern of Brugada could be unmasked by 
fever and sepsis. This is, to our knowledge, the first case 
of BS unmasked by septic status and fever secondary to 
Legionella pneumophila CAP.

Case presentation
A 67-year-old Caucasian man presented to the Emer-
gency Department (ED) after three days of fever (40 °C), 
dyspnea and a single episode of vomiting. He also com-
plained of non-productive cough and chills. The patient 
had a history of hypertension under chronic medication 
with an angiotensin converting enzyme (ACE) inhibitor 
drug and a previous transurethral resection of the pros-
tate (TURP) for prostatic hypertrophy.

He reported two episodes of sudden faint during fever 
in the past which were interpreted as syncope without 
further investigations. He was a never smoker; rarely 
drank alcohol and denied any occupational exposures to 
inhalant toxics. No family history of pulmonary or heart 
disease was reported. He lived in a suburban area with a 
recent Legionella pneumophila outbreak.

At admission, the patient was febrile with chills, his 
body temperature was 39.5  °C. Blood pressure was 
140/85 mmHg, heart rate was 120 beats/min, rhythmic. 
He was tachypneic and dyspneic (respiratory rate of 35 
breaths/min), the oxygen saturation was 86% on room air.

Chest examination revealed crackles localized in the 
left lower zone. Cardiac rhythm was accelerated. Physical 
examination of the abdomen was normal.

Diagnostic studies revealed that Hemoglobin level 
was 14.9  g/dL (normal range - NR 13–18  g/dL), 
white blood cells (WBC) count was 10.8 × 109/L (NR 
4.5–11.0 × 109/L), and platelets were 179 × 109/L (NR 
130–400 × 109/L), sodium level was 134 mmol/L (NR 
135–145 mmol/L), potassium level was 3.6 mmol/L (NR 
3.4–5.0.4.0 mmol/L), bicarbonate level was 21.6 mmol/L 
(NR 20–32 mmol/L), Blood Urea Nitrogen (BUN) level 
was 50  mg/dL (NR 8–25  mg/dL), and creatinine level 
was 1.6 mg/dL (NR 0.7 to 1.3 mg/dL). Total bilirubin was 
0.34  mg/dL (NR 0.0–1.0  mg/dL), aspartate aminotrans-
ferase was 14 units/L (NR 10–40 units/L), alanine amino-
transferase was 13 units/L (10–55 units/L), and D-dimer 
was 370 ng/mL (NR 220–500 ng/mL). His myoglobin and 
troponin levels were negative for cardiac ischemic dam-
age at admission and at serial subsequent controls.

Blood Gas Analysis while breathing room air showed 
pH 7.52 (NR 7.35–7.45), PaO2 (partial arterial pressure of 
oxygen) 52.7 mmHg (NR 75–100 mmHg), PaCO2 (partial 
arterial pressure of carbon dioxide) 27 mmHg (NR 35–45 
mmHg), HCO3- (bicarbonates) 21.6 mEq/L (NR 22–26 
mEq/L), lactate 1.02 mmol/L (NR 1–2 mmol/L).

A chest radiograph showed thickening of broncho-vas-
cular bundles in basal areas and a consolidation in the left 
lower lobe (Fig. 1a).

In the suspect of pneumonia and to exclude pulmonary 
embolism, a contrast enhanced High Resolution Com-
puted Tomography (HRCT) of the chest with dedicated 
angiography phase was performed. The CT excluded 
pulmonary embolism, while confirmed the presence of a 
large lung infiltrate in the left lower lobe with initial pleu-
ral effusion (Fig. 1b).

The urinary antigen test was positive for Legionella 
pneumophila and negative for Streptococcus pneumoniae. 
Interestingly, the ECG performed in the ED showed 
coved ST-segment elevation of more than 2 mm (0.2 mV) 

Fig. 1  Lung imaging (a) Chest X-ray showing thickening of broncho-vascular bundles in basal areas and a consolidation in the left lower lobe; (b) Chest 
HRCT confirming the presence of a large lung infiltrate in the left lower lobe with a small pleural effusion
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in V1–V2 followed by T wave inversion, with a QTc of 
405 ms (Fig. 2a).

A transthoracic echocardiogram was also performed by 
a Cardiologist and showed normal biventricular function. 
The absence of clinical signs suggestive of ischemic symp-
toms (i.e. no chest pain at admission), normal troponin 
levels and echocardiogram, lack of reciprocal changes on 

the ECG and the morphology of the ST-elevation consis-
tent with Brugada pattern, ruled out the differential diag-
nosis of acute coronary syndrome.

The patient was admitted to the Pneumology Unit. 
He was promptly re-evaluated by a Cardiologist. ECG 
was repeated while the patient was still pyretic and 
same abnormalities were shown (Fig. 2b). The ECG was 

Fig. 2  ECG at baseline and at ward admission (a) ECG performed in the ED showing coved ST-segment elevation in V1–V2 followed by initial T wave inver-
sion. b ECG performed in the Respiratory Unit with pyretic patient, confirming the same alterations
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diagnostic for BS with the Brugada type 1 pattern char-
acterized by ST-segment elevation higher than 2  mm 
in V1–V3 followed by T wave inversion. Brugada type 
1 ECG alterations were confirmed with the more spe-
cific high precordial leads ECG (with precordial leads 
placed as follows: V1-V2 in the second intercostal space, 
V3-V4 in the third intercostal space, V5-V6 in the fourth 

intercostal space, Fig. 3), while no alterations were detect-
able when the ECG was repeated in apyrexia and during 
night rest (Fig.  4). A transthoracic echocardiogram was 
repeated, normal biventricular function was confirmed 
without signs of ischemic damage. The patient denied 
any family history of sudden cardiac death. Therefore, a 
diagnosis of Brugada Syndrome with a type 1 Brugada 

Fig. 4  The apyrexia high precordial leads ECG. The high precordial leads ECG repeated in apyrexia and during night rest showing complete resolution of 
the BS alterations

 

Fig. 3  High precordial leads ECG during pyrexia. The high precordial leads ECG was diagnostic for BS. The ECG was performed with modified precordial 
leads to detect BS showing coved-ST segment elevation of more than 2 mm (0.2 mV) with T wave inversion (diagnostic for Brugada pattern 1)
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pattern at ECG secondary to fever and sepsis related to a 
CAP due to Legionella pneumophila was posed.

Hypoxemic and hypocapnic respiratory failure was ini-
tially treated with Continuous Positive Airway Pressure 
(CPAP) helmet and then with Non-Invasive Mask Venti-
lation (NIMV).

Systemic antibiotic therapy with levofloxacin 750 mg/
day was administered. Levofloxacin is the first-line ther-
apy for Legionella pneumonia and was considered safe 
for this case from a cardiologic point of view, as the pro-
arrhythmic effect of fluoroquinolones is primarily related 
to QT interval prolongation, which was within normal 
limits in the ECGs performed. Moreover, QT prolonga-
tion is not the underlying proarrhythmic mechanism in 
Brugada syndrome [1]. Since fever can induce the poten-
tially harmful Brugada pattern on ECG, high doses of 
antipyretic drugs were introduced.

Moreover, previous ECGs performed during routine 
controls showed sinus rhythm without any apparent altera-
tions. After discharge, the patient was referred to a special-
ized centre for the diagnosis and management of genetic 
heart disease, where he was evaluated by expert cardiolo-
gists, arrhythmologists, and geneticists. The patient under-
went a provocative test with ajmaline, which was positive 
for an induced type 1 Brugada ECG pattern. Here he per-
formed genetic evaluation: genetic testing was negative for 
pathogenetic mutations associated with Brugada syndrome 
and other familial lung diseases [2]. A family screening was 
recommended. A complete autoimmune screening was 
performed, amyloidosis and other storage disorders were 
excluded [3, 4]. This is to the best of our knowledge the first 
report of BS induced by sepsis due to Legionella pneumoph-
ila pneumonia.

Discussion and conclusions
BS is a harmful condition firstly described in 1992 which 
can lead to sudden cardiac death due to ventricular 
tachycardia and ventricular fibrillation [1]. BS usually 
manifests in adult patients and predominantly in men 
(70–80% of cases). Syncope can be the first evident clini-
cal manifestation. About 4% of all sudden deaths might 
be attributed to BS, especially among those patients who 
had no anatomical or structural cardiac alterations [5].

A genetic cause can be retrieved in almost 20% of 
patients in case of mutations in the gene SCN5A which 
is characterized by autosomal dominant transmission 
[6]. Once the diagnosis is made, and genetic mutation is 
retrieved, familiar screening should be recommended.

Brugada ECG pattern might in some cases be only 
transient and be revealed once determined triggers are 
present. Recognized triggers are drugs as antianginals, 
vagotonics, sodium channel blockers, antiarrhythmics 
and some psychotropic drugs. The febrile state also has 
been recognized to be a potent trigger, as in the present 

case. Indeed, at febrile temperatures, an accelerated inac-
tivation of sodium channels occurs [7, 8].

Notably, in the literature it has been reported that in 
BS patients, fever can trigger not only ECG changes but 
also cardiac arrest, so it is mandatory that patients main-
tain apyrexia and the use of antipyretics is strictly recom-
mended during fever.

Fever is usually associated with infections, with pneu-
monia accounting for up to 30% of cases.

BS unmasked by fever has been reported during aspira-
tion pneumonia, SARS-CoV-2 and Chlamydophila pneu-
moniae pneumonia [9, 10]. Although fever induced BS 
is a well recognized phenomenon, this is the first report 
of BS revealed by fever and septic status secondary to a 
severe CAP caused by Legionella pneumophila. At pres-
ent, there is no evidence that Legionella infection causes 
specific electrocardiographic abnormalities. Only a single 
case of atrioventricular block has been reported [11].

Worldwide, CAP remains one of the leading causes of 
hospitalization and death due to infection. Unfortunately, 
at least half of pneumonia cases does not reach an etio-
logic diagnosis due to several limitations in microbiologi-
cal samples [12].

 Legionella pneumophila is a Gram negative bacteria 
which can cause severe CAP characterized by progres-
sive, often bilateral, parenchymal infiltration, high fever 
and severe respiratory failure, which might need Inten-
sive Care Unit admission and could sometimes be fatal 
[13].

Fortunately, Legionella pneumophila can be diagnosed 
by the detection of specific urinary antigen, which today 
proves to be a test with high specificity (>90%) and mod-
erate sensitivity (< 80%) for serogroup 1 infection [13, 
14].

The high fever and severe septic status which can fre-
quently be observed during CAP by Legionella pneumoph-
ila should be considered a noteworthy risk factor for BS to 
manifest, even in patients presenting with normal ECG at 
admission. Indeed, strict ECG monitoring, looking for mod-
ification in the spectrum of BS should be advisable in septic 
patients during Legionella pneumophila CAP.

Patients with BS require treatment of febrile illness, 
while ICD (Implantable cardioverter-defibrillator) has 
proved to be the only definitive treatment, in high risk 
patients. Pharmacological therapies are quite scarce, 
including quinidine, with the intent to normalize the ST 
segment [15].

In conclusion, BS is a serious condition which can 
lead to sudden cardiac death due to ventricular tachy-
cardia and ventricular fibrillation. Fever can unmask BS, 
particularly during inflammatory or infectious events, 
as pneumonia. Noteworthy, the septic status typical of 
severe Legionella pneumophila pneumonia could unmask 
BS. Strict ECG monitoring, looking for modification in 
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the spectrum of BS should be advisable in septic patients 
during Legionella pneumophila CAP. Particularly, it is 
recommended to perform vigilant ECG monitoring in 
febrile, septic patients, especially with known triggers, 
to identify this potentially life-threatening pattern early. 
Patients with BS require treatment of febrile illness, while 
ICD has proved to be the only definitive treatment.
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