@ ESC Europace (2023) 25, 1-9 CLINICAL RESEARCH

European Society https:/doi.org/10.1093/europace/euad157
of Cardiology

Evaluation of a new treadmill exercise protocol
to unmask type 1 Brugada electrocardiographic
pattern: can we improve diagnostic yield?
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Aims High precordial leads (HPL) on the resting electrocardiogram (ECG) are widely used to improve diagnostic detection of type
1 Brugada ECG pattern (Br1ECGp). A parasympathetic activation marks the initial recovery phase of treadmill stress testing
(TET), and this can be useful for detecting the typical ECG pattern. Our study aimed to evaluate the role of a new HPL-
treadmill exercise testing (TET) protocol in detecting Br1ECGp fluctuation compared to resting HPL-ECG.

Methods 74 out of 163 patients of a Brugada syndrome (BrS) Brazilian cohort (GenBra Registry) underwent exercise testing with

and results HPL-TET protocol. Precordial leads were displayed in strategic positions in the right and left parasternal spaces. The
step-by-step analysis included ECG classification (as presence or absence of Br1ECGp) in standard vs. HPL leads placement
in the following sequences: resting phase, maximal exercise, and the passive recovery phase (including ‘quick lay down’). For
heart rate recovery (HRR) measurements and comparisons, a Student’s t-test was applied. McNemar tests compared the
detection of Br1ECGp. The significance level was defined as P < 0.05. Fifty-seven patients (57/74; 77%) were male, the
mean age was 49.0 + 14, 78.4% had spontaneous BrS, and the mean Shanghai score was 4.5. The HPL-TET protocol in-
creased Br1ECGp detection by 32.4% against resting HPL-ECG (52.7% vs. 20.3%, P = 0.001) alone.

Conclusion Stress testing using HPL with the passive recovery phase in the supine position offers an opportunity to unmask the type 1
Br1ECGp, which could increase the diagnostic yield in this population.
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Graphical Abstract

Resting phase

Quickly
lay down

21 (28.4%) standard position (fourth ICS) > 39 (52.7%)
HPL (third and second ICS) (P < 0.001)

What’s new?

® The present study highlights the possibility of using stress testing
with high precordial leads to detect ECG fluctuation in Brugada syn-
drome and might open the window for a new diagnostic tool. It is a
widely available and low-cost exam.

® Stress testing using high precordial leads improved BrS1 pattern de-
tection by 32%.

® The incorporation of a provocative manoeuvre for sudden auto-
nomic changes during stress testing is a promising strategy to un-
mask the Brugada type 1 ECG pattern.

Introduction

Brugada syndrome (BrS) is an inherited arrhythmia diagnosed in the
presence of type 1 Brugada Syndrome electrocardiographic pattern
(Br1ECGp), defined as a coved-shaped 2 mm ST-segment elevation
in at least V1 or V2 on a 12-lead electrocardiogram (ECG), in standard
or high precordial leads (HPL)."

The presence of a spontaneous Br1ECGp, usually obtained by a ran-
dom ECG, has been historically associated with a higher risk of life-

threatening arrhythmic events (LAE).> However, Br1ECGp definition
is challenging due to ST-segment fluctuation over time, highlighted by
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previous studies with 24-h Holter monitoring using HPL** or standard

leads.” The Brugada pattern in inferior or lateral leads has also been
linked to higher-risk patients.®” Additional strategies to find spontan-
eous BrS1 ECG pattern might be valuable, whereas, beyond ECG, gen-
etic testing has a low yield for BrS diagnosis.

Body surface mapping taking BrS from leads V1-V3 at a higher inter-
costal space (ICS) (third or second) has detected the Br1ECGp with a
higher sensitivity than that obtained in the standard lead positioning.®’

As far as we know, the role of treadmill stress testing (TET) using
HPL (HPL-TET) for Br1ECGp evaluation has yet to be demonstrated.
Our study aimed to evaluate the role of HPL-TET in detecting the
Br1ECGp fluctuation.

Methods

GenBra cohort—Brugada syndrome

From 1999 to 2022, 163 consecutive patients with BrS1 ECG pattern were
included and followed up prospectively at the Instituto do Coragdo,
Faculdade de Medicina, Universidade de Sao Paulo, Brazil. Baseline charac-
teristics of 138/163 patients were previously published.®

Consent

All the patients signed an informed consent to the study, which was con-
ducted following the Declaration of Helsinki and had the approval of our
Institutional Review Board (Protocol #404214022).

A multicenter national survey on Inherited Channelopathy and Right
Ventricular Cardiomyopathy was organized to provide genetic testing for
patients from our and other institutions (Genetic of Brazilian
Arrhythmias—GenBra registry), A governmental funding of Fundagdo de
Amparo a Pesquisa do Estado de Sdo Paulo- FAPESP, project #2016/
15223-3, provided financial support for the genetic testing. All patients
signed specific consent forms for genetic testing.

Periodic medical visits obtained baseline characteristics. The clinical vari-
ables of interest were age at enrolment at the institution and stress testing
protocol, gender, body mass index (BMI), self-declared race, proband sta-
tus, spontaneous or drug-induced Br1ECGp, clinical presentation at diagno-
sis, and Shanghai score.'" Patients were considered symptomatic in the
presence of aborted sudden cardiac death (SCD), nocturnal agonal respir-
ation, or arrhythmogenic syncope cases.

Eligibility
From GenBra Cohort, subjects were eligible if they had a Shanghai score >
3.5. All patients had to be free of arrhythmic events 6 months before stress
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testing, with no history of substrate Brugada ablation and had to be able to
perform stress testing on a treadmill. All patients underwent routine exam-
inations (echocardiography and laboratory tests) to exclude underlying
structural heart disease, myocardial ischaemia, and metabolic or electrolyte
abnormalities.

Stress testing ‘proposed protocol’

From 2015 to 2022, 74 out of 163 patients underwent HPL-TET. All these
tests were performed on treadmills, and Bruce or Ellestad protocols were
chosen according to exercise tolerance.'*" A symptom-limited or maximal
graded treadmill exercise testing was used, using the Karvonen prediction
equation (220—age).

Six precordial leads were displayed in a ‘superior ECG manner’ chosen as
V1 and V2 in a standard position (fourth ICS), replacing V3 and V4 in the
third ICS, and finally V5 and V6 to the second ICS. (Figure 7).

The ECG tracings were recorded at rest, at the end of each exercise
stage, at peak exercise, and every minute during the 6 min of the recovery
phase.

LS. and N.LP. classified the ECG tracings independently while
blinded to the patient’s data to ensure the presence of Br1ECGp de-
fined as an ST-segment elevation >2 mm in one or more precordial
leads. The ‘non-type 1’ (non-BrS type 1) pattern was any change that
did not fulfil the abovementioned classification. A third blinded observer
solved occasional disagreements by consensus (F.C.C.D.). If BrS type 1
pattern was revealed in any peripheral leads, it was described as an add-
itional finding.

All traces were recorded every minute in each phase. The step-by-step
analysis included heart rate (HR) value and ECG classification (as pres-
ence/absence of Br1ECGp) in standard vs. HPL in the following phase
sequences:

(1) Resting phase in orthostatic position

(2) Resting phase in a supine position

(3) Maximal exercise

(4) Quick lay down—passive recovery

(5) Passive recovery phase in a supine position

We also recorded HR and blood pressure (BP) during exercise testing.
Heart rate recovery (HRR) was defined as HR decay in the first minute after
exercise cessation. To explore the HRR, we divided the patients into two
groups, absent or present, according to the development of Br1ECGp in
the recovery phase of HPL-TET.

Frequent supraventricular and ventricular arrhythmias were considered
when >7 premature beats per minute or two pairs of non-sustained ven-
tricular tachycardia (NSVT) occurred during the exercise or recovery
phase. Symptom-limited exercise ECG involves graded exercise until phys-
ical fatigue. For safety reasons, HPL-TET was discontinued in case of
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Figure 1 (A) Standard precordial leads position using modified (Mason Likar) exercise lead system. (B) HPL positioning.



N.L. Pichara et al.

achievement of maximum HR predicted for age; exacerbated rise or fall in
BP (increase in systolic BP >260 mmHg and diastolic BP >140 mmHg; de-
crease in systolic BP > 20 mmHg); symptoms of intolerance; frequent pre-
mature ventricular complexes (PVC); onset of ventricular tachycardia; new
atrial fibrillation or sustained supraventricular tachycardia, new second or
third-degree heart block; limiting chest pain (or discomfort), ataxia or car-
diac arrest.'*"

Follow-up

The clinical parameters analysed were the age at which the exercise
test was performed, family history of sudden cardiac death at age 45
years, results of pharmacological challenge with inhibitor Na-blocking
drugs (if performed), the incidence of VT and/or ventricular fibrillation
(VF), syncope, and other BrS-related symptoms, electrophysiological
study (EPS) (if performed), and whether an implantable cardioverter
defibrillator (ICD) was implanted. Follow-up visits were scheduled
every six months. Follow-up time was defined from the treadmill exer-
cise testing to the last evaluation or death. Patients were considered to
have LAE if they presented sustained VT/VF, aborted SCD, and/or ap-
propriate ICD therapies during the follow-up period.

Statistical analysis

Data were analysed with IBM-SPSS for Windows statistical package (version
22.0). Categorical variables were presented as absolute values and percen-
tages. Continuous variables were analysed as means, standard deviations,
and median if they presented normal distribution. Heart rate recovery in
the first minute was measured and compared with the Student’s t-test, ac-
cording to the Br1ECGp presentation.

For the statistical analysis, McNemar tests were used to compare the de-
tection of Br1ECGp at rest (orthostatic and supine position) and during the
treadmill test (maximal exercise and recovery phases) in the standard
(fourth ICS) vs. the HPL positioning. The significance level was defined as
P-values <0.05.

Results

Baseline characteristics

A total of 74 patients were enrolled, and their demographic character-
istics are summarized in Table 1. At the time of stress testing, the pa-
tients’ mean age was 49.0 + 14 years, two years more than the mean
age at the presentation diagnosis (47 +13.4 years). Most patients
were men (57; 77%), probands (60; 81%), and self-declared white
race (patients, 57; 77%, and probands 60; 81%). Regarding comorbid-
ities, 8 patients (10.8%) had essential hypertension, 15 (20.3%) dyslipi-
demia, 3 (4.1%) type 2 diabetes mellitus, and 1 (1.9%) with both Long
QT syndrome and BrS (‘overlapping’).

In the baseline evaluation, they were classified as spontaneous (58/74;
78%), drug-induced (13/74; 18%), and fever-induced Br1ECGp (3/74;
4%). The mean Shanghai score was 4.5 + 1.1, ranging from 3.5 to 8.

At initial presentation, 11/74 (14.9%) patients were symptomatic (3
had nocturnal agonal respiration, 5 had arrhythmogenic syncope, and 3
had aborted SCD), and the remaining 63/74 (85%) were asymptomatic.
Programmed electrical stimulation was performed in 40/63 (63.5%)
asymptomatic patients, and 12 out of 40 patients (30%) met the criteria
for inducibility. ICD was implanted in 21/74 (28.4%) patients of the en-
tire cohort; 2 refused ICD implantation. Genetic testing revealed a
pathogenic or likely pathogenic SCN5A variant in 13/60 patients
(21.7%).

Treadmill exercise testing results

Bruce protocol was used in 49/74 (66.2%). All subjects were in sinus
rhythm, 1 patient had a first-degree atrioventricular block, and 1 had
a concomitant right bundle branch block.

On average, 93% of the predicted maximum heart rate (MHR) was
achieved: 7/74 (9.5%) failed to achieve 85% of the age-predicted

Table 1 Baseline characteristics in patients who underwent
treadmill exercise testing

Variable Descriptive (n =74)

Demographic profile

Age at TET (years), mean + SD 49.0+ 14
Male sex, n (%) 57 (77)
BMI (Kg/m®), mean + SD 266 +4
Self-declared race, n (%)

White 57 (77)
Brown 13 (17.6)
Yellow 3 (4.1)
Black 1(14)
Comorbidities

Hypertension, n (%) 8(10.8)
Dyslipidemia, n (%) 15 (20.3)
Diabetes mellitus, n (%) 3(47)
Long QT syndrome, n (%) 1(14)
BrS presentation

Probands, n (%) 60 (81)
Spontaneous type 1 ECG, n (%) 58 (78.4)
Fever-induced type 1 ECG, n (%) 3(4.1)
Shanghai score, mean + SD 45+1.1
FH of unexplained SCD < 45 yrs (%) 19 (25.7)
VF induced by EPS, n/n (%) 12/40 (30)

ICD, n/n (%)
SCNS5A mutation, n/n (%)

21/74 (28:4)
13/60 (21.7)

Symptoms, n (%) 11 (14.9)
Nocturnal agonal respiration, n (%) 3 (4.1)
Arrhythmogenic syncope, n (%) 5(6.7)
Aborted sudden death, n (%) 3 (4.1)
Follow-up data

Follow-up (months) 379+17
Follow-up LAEs after TET, n/N (%) 3/74 (4.1)
Death or SCD 0

Ablation of RVOT 11/74 (14.9)

Data are expressed as mean + standard deviation or n (%).

Abbreviations: BMI, body mass index; EPS, electrophysiological study; FH, family history;
ICD, implantable cardioverter defibrillator; LAE, Life-threatening arrhythmic event;
RVOT: right ventricular outflow tract; SCD, sudden cardiac death; TET, treadmill
exercise testing; VF, ventricular fibrillation; VT, ventricular tachycardia; Yrs, years.

maximum HR (chronotropic incompetence); 37/74 (50%) reached
the submaximal HR (>85%), and 30/74 (40.5%) reached more than
95%, which were considered maximal tests (11 patients exceeded
100% MHR).

The mean functional capacity assessed was 10.8 metabolic equivalent
(MET). Only 1 (1.4%) woman had appropriate classification (6.7 MET).
Most patients’ haemodynamic response was within the normal range;
19/74 (25.7%) were hypertensive. General information is described in
Table 2.

Only 5/74 (6.7%) were on antiarrhythmic drugs when HPL-TET was
performed: 1/74 (1.4%) used Sotalol 160 mg (frequent PVCs), 3/74
(3.1%) beta-blockers, and 1/74 amiodarone (1.4%).
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Table 2 Characteristics of treadmill exercise testing

TET variables Descriptive (n =74)
Bruce protocol n (%) 49 (66.2)
MET (units), mean + SD 108 +3.3
Age-predicted MHR (%), mean + SD 93+93
HRR (%), mean + SD 415+64
Normal BP ST, n (%) 55 (74.3)
Arrhythmias, n (%)

Absence 52 (70)
PvC 14 (19)
PVC pair (couplets) 3(41)
NSVT 2(27)
PAC 6(8.1)
Symptoms, n (%) 1(14)
AVL +, n (%) 6(8.1)

Data are expressed as mean + standard deviation or n (%).

Abbreviations: HRR, heart rate recovery; MET, metabolic equivalent of task; MHR,
maximum heart rate; NSVT, non-sustained ventricular tachycardia; PAC, premature
atrial contractions; PVC, premature ventricular complexes; TET, treadmill exercise
testing.

ECG classification according to HPL-TET
phases

1) Resting phase in orthostatic position

In the orthostatic resting phase (RF) in the standard position, 3/74
(41%) had a BrS1 ECG pattern. Its detection increased to 9/74
(12.2%) in HPL (P =0.031).

2) Resting phase in the supine position

In the standard position, 4/74 (5.4%) had Br1ECGp. Its detection in-
creased to 15/74 (20.3%) in HPL (P =0.003).

3) Maximal exercise

At this phase, only 4 out of 74 subjects (5.4%) presented with Br1ECGp
in the standard position and 13/74 (17.6%) in HPL (P = 0.004).

4) Quick lay down and passive recovery in the supine position

Up to 6 min, Br1ECGp was observed in 21/74 (28.4%) patients in the
standard leads and 39/74 (52.7%) in HPL (P < 0.001).

Among the 41 patients who developed Br1ECGp at any time of
HPL-TET, Br1ECGp was only observed in 16 (39%) during passive
recovery in the supine position. ST-segment elevation in aVL was also
observed in 6/74 (8.1%) patients, and all of them had concomitant
Br1ECGp in precordial leads.

The detection of Br1ECGp according to TET phases and leads posi-
tioning is described in Figure 2; additional detailed information about the
HPL-TET protocol is illustrated in Figure 3 (Graphical Abstract).
Examples of different HPL-TET response are in supplementary materi-
als (see Supplementary material online, Figures A-C).

Heart rate recovery and type 1 BrS

fluctuation

The HRR was greater in patients who developed Br1ECGp in the re-
covery phase of HPL-TET (43.2+10.7 vs. 38.1+11.2 P=0.050).
(Table 3).

Treadmill exercise testing safety in

Brugada syndrome patients

All patients tolerated the HPL-TET protocol. One patient had self-
limiting vasovagal symptoms and a drop in BP during the recovery phase
while in sinus rhythm. No other symptoms were observed.

Three patients had discontinued HPL-TET (3/74; 4.1%), two of them
due to short polymorphic non-sustained VT (four beats), and the other
patient due to a 13-second monomorphic non-sustained VT (spontan-
eous recovery), both during the exercise phase. There were no ICD
therapies or sudden cardiac arrest on the treadmill exercise test.

Follow-up

The mean follow-up period was 37.9 (range 7-67) months. Three pa-
tients (3/74, 4.1%) had LAE (appropriate ICD therapies) at the end of
this study, and 11/74 (14.9%) patients underwent substrate ablation
after treadmill protocol, according to clinical judgment. No patients
had sudden cardiac death or death from any causes.

Discussion

Population and protocol

The overall characteristics of our middle-aged men population were
similar to the usual presentation of BrS in the literature.” In our registry,
there is a high frequency of spontaneous type 1 Br1ECGp when adding
the HPL technique (78.2%). In the baseline evaluation, 78% were clas-
sified as spontaneous; however, the ‘Brugada burden’ was low (only
20% of BrS patients had Br1ECGp at the beginning of HPL-TET).
This new term refers to extensive ECG alteration in peripheral and pre-
cordial leads and the persistence of ST-segment elevation in ECG
follow-up. The higher the Brugada burden, the greater the probability
of arrhythmic events.' Indeed, in our cohort, the rate of arrhythmic
events was low in agreement with this concept. Our rate of inducible
VF/VT by EPS (12/40, 30%) was similar to that of the Finger Registry.>

The proportion of SCN5A pathogenic and likely pathogenic variants
(13/60; 21.7%) is expected for the recognized low yield of genetic test-
ing in BrS."

The purpose of choosing an exercise protocol based on the patient’s
profile was for an individual to achieve maximal exercise tests and ef-
forts to ensure similar autonomic imbalance among them. Up to 90%
of the patients completed the MHR. The age profile and low prevalence
of comorbidities could explain the good average performance.'?

Increased body temperature induced by exercise could be a risk for
life-threatening arrhythmias in patients with BrS and performing
HPL-TET could raise some concerns. Our HPL-TET protocol, like in
other series,”'”"® was safe since no patient developed sustained VT
or VF.

HPL-TET findings
The primary goal of stress testing in HPL would not be to replace the
sodium channel blocker challenge in the diagnosis of Brugada syn-
drome. Instead, we aimed to evaluate whether stress testing using
HPL could provide any additional spontaneous detection of the type
1 ECG pattern. This is an important issue to address, as the use of so-
dium channel blockers can be associated with significant risks and is not
always practical or feasible. Although our patients had established
Br1ECGp (medium Shanghai score of 4.5, ranging from 3.5 to 8), the
intermittent pattern of Brugada ECG is challenging to diagnose.
Recognition of true Br1ECGp instead of phenocopies is para-
mount. Twelve-lead-Holter monitoring and provocative tests are
the proposed options for elusive ECGs.* Indeed, the first is scarce
in clinical settings, and the second is limited to countries where prop-
er drugs are available. Furthermore, recently an induced Br1ECGp
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A Detection of BrS according to the positioning of the electrodes
at each phase of the ST
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Figure 2 (A) Detection of type 1 BriIECGp according to the leads positioning and TET phases. (B) Comparison of Br1ECGp detection between
‘resting phase’ (as in any other ECG), and incorporation of treadmill exercise testing (exercise and recovery phase). Br1ECGp, BBrugada ECG pattern;

REC, recovery phase.

was not defined by itself as Brugada syndrome and misleading diagno-
ses must be refuted.’

ECG recording in Brugada syndrome patients is routinely done by re-
positioning precordial leads to HPL to increase the likelihood of the
typical pattern detection.” The increased sensitivity had been stated
by several author”s,8'17’19_22 and electroanatomic studies ratified its util-
ity. Little is known about the diagnostic yield of HPL-TET. In general,
TET is underutilized in clinical settings for channelopathies, as pointed
out by Giudicessi and Ackerman®® for SCD survivors, and by Behr**
for family screening.

We found several case reports regarding standard stress testing with
ST-segment augmentation, once called ‘Exercise-induced Brugada

sign'>>%° during the recovery and the exercise phase of the test in
Brugada syndrome patients. Our primary finding was the increase of
Br1ECGp detection using HPL-TET instead of only resting HPL-ECG
(52.7% vs. 20.3%, P=0.001), representing a diagnostic increment of
32.4%. The recovery phase was associated with the Br1ECGp detec-
tion, reinforced by HPL positioning.

Parasympathetic reactivation is thought to occur at early recovery
after treadmill exercise testing, especially in the first minute after exer-
cise cessation.””?® In line with the pathophysiological role of the para-
sympathetic nervous system in BrS, some authors realized that dynamic
ECG patterns might fluctuate according to autonomic balance, usually
more prominent during vagal tone.?” When performing the recovery
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Resting phase
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Figure 3 Summary of a newly proposed treadmill exercise protocol to unmask type 1 Br1ECGp. (A) Orthostatic resting phase in standard (1) and
HPL position (2); (B) supine resting phase in standard (3) and HPL position (4); (C) maximal exercise; and (D) quick lay down and passive recovery in a
supine position. Data are expressed as mean or n (%). HPL, high precordial leads; ICS, intercostal space.

phase passively in horizontal dorsal decubitus, we aimed to reduce the
adrenergic tone of the orthostatic position.

Of note, our study confirmed that the higher the HRR value, the
greater the likelihood of Br1ECGp detection under an exacerbated
parasympathetic activity. Makimoto and colleagues performed stress
testing using standard leads and showed higher ST-segment augmenta-
tion in patients with greater HRR as well.®

Cerrato et al. demonstrated that 20% of the drug-induced patients
with Br1ECGp were, in fact, spontaneous BrS type 1 patients in
12-lead 24-h Holter monitoring when the protocol HPL-ST was
added.®® Segment elevation burden is higher in the afternoon and early

evening, also observed in the ‘Brugada clock’ study,” possibly reinforcing
the role of vagal tone after meals.

Exertion leads to sympathetic activation, and parasympathetic inhibition
increases the HR, a reliable indicator to evaluate cardiac autonomic func-
tion.3" In our study, only some patients developed Br1ECGp in peak exer-
cise (4/74; 5%), although the prevalence of this finding in the literature could
not be found. Leong et al. assessed the ventricular conduction stability test
in BrS patients immediately after peak exercise and detected greater con-
duction heterogeneity in SCD survivors compared to non-survivors.323

QRS widening was observed by Amin et al. predominantly in patients
with SCN5A mutation during treadmill exercise testing.17 Although
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Table 3 Heart rate recovery and brugada type 1 detection

Variable BrS
HRR Absent
Mean + SD 381+11.2

Median (min.; max.) 39 (14; 62)

Total P
Present
432+107 409+ 112 0.05*
42 (23;75) 415 (14, 75)

*Student’s t-test.

Mean values, standard deviation, and median of HRR in the first minute in the recovery phase of TET relating to the detection of the type 1 Br1ECGp. Data are expressed as mean +

standard deviation and median.

Abbreviations: BrS, Brugada syndrome; HRR, heart rate recovery; Min, minimum; Max, maximum.

QRS duration was not systematically measured in our study, among
four patients who presented with a Br1ECGp and an enlarged QRS
complex, only one had an SCN5A mutation.

Some studies have already reported the potential role of exercise test-
ing in BrS prognosis.>'®3*3¢ Amin et al."” found a higher parasympathetic
reactivation during early recovery after exertion in BrS patients with prior
VF. Makimoto et al.> reported 93 patients who underwent standard stress
testing. Likewise, they observed a marked augmentation of ST-segment
elevation in the early recovery phase. Besides, ST-segment elevation >
0.05 mV in leads V1 to V3 was also observed as a predictor of poor prog-
nosis by Subramanian.'® In our low-risk type 1 Brugada patients from
GenBra,'® we could not perform risk association analysis with HPL-TET
findings. In contrast, type 1 development was observed with slightly great-
er HRR in patients who developed Br1ECGp (43.2 vs. 38.1, P = 0.05).

Our study has some limitations. The primary obstacles in identifying in-
dependent predictors of increased arrhythmic risk are low event rates,
limited follow-up time, and phenotypic variability among different patient
populations. The lack of a non-dynamic golden standard tool in diagnosis is
a barrier to genuinely recognizing the sensitivity and specificity of Brugada
syndrome induced by stress testing as a prognostic tool.

Further studies in the general population are required to explore the
prevalence of type 1 Br1ECGp in the healthy population and its rela-
tionship with true Brugada syndrome.

Conclusion

The treadmill exercise testing protocol, using HPL and the passive re-
covery phase in the supine position, is a valuable tool that offers an op-
portunity to unmask the type 1 Brugada pattern ECG, which could
increase the diagnostic yield in this population.

Perspectives of the treadmill
exercise stress testing

Keeping the recovery phase under watchful eyes could provide data on
ST-segment fluctuation in established BrS patients and raise new diag-
nosis opportunities.
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