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BACKGROUND The type 1 electrocardiographic (ECG) pattern diag-
nostic of Brugada syndrome (BrS) can be dynamic. Limited studies
have rigorously evaluated the temporal stability of the Brugada ECG
pattern.

OBJECTIVE We sought to evaluate fluctuations of the Brugada
pattern in serial resting ECGs from BrS patients managed within a
large health care system.

METHODS In our cohort of BrS patients with at least 2 standard,
resting ECGs recorded on separate clinical encounters, we evaluated
serial changes in the Brugada pattern and categorized patients into
1 of 3 groups: dynamic was defined as the presence of both type 1
and non-type 1 patterns in available ECGs; the provoked-only group
was defined as having a non-type 1 Brugada pattern across resting
ECGs; and the persistent group was defined as having a type 1
pattern on all ECGs. We also evaluated the clinical risk in this cohort
according to the Shanghai risk score.

RESULTS In 72 patients with BrS (mean age 46 * 15 years, 69%
male), 828 standard, resting ECGs were recorded over a median
duration of 30.2 (interquartile range 6.3-68.1) months. The dy-

namic group comprised 50 (69% of the cohort) patients, the
provoked-only group consisted of 17 patients (24% of the cohort),
and the persistent group included 5 patients. No significant differ-
ences were detected in the total number of ECGs evaluated during
the follow-up period between any of the groups. Only sinus node
dysfunction and a prior cardiac arrest were associated with the
persistent type 1 group. The majority of patients had a low annual-
ized risk of lethal arrhythmic events.

CONCLUSION Most BrS patients have a dynamic Brugada pattern
noted on longitudinal, resting ECGs. Expert consensus statements
should provide clarity on the frequency of obtaining resting ECGs
in patients suspected of having BrS during follow-up.

KEYWORDS Brugada syndrome; Channelopathies; Electrocardiog-
raphy; Risk stratification; Sudden cardiac death
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Introduction

The type 1 electrocardiogram (ECG) pattern diagnostic of
Brugada syndrome (BrS) is often dynamic. Early studies
evaluated serial ECGs in BrS patients and described a high
prevalence of an intermittent type 1 pattern.’” Further, only
2% of patients had a persistent type 1 pattern. One of these
studies evaluated the dynamic nature of the type 1 ECG
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pattern in patients who had BrS and an implantable
cardioverter-defibrillator (ICD).” This group had a higher
risk for lethal arrhythmias and the findings are not generaliz-
able to a broader BrS population without an ICD. Also, given
that several of these studies are from >10 years prior, it is
relevant to expand prior observations of a dynamic type 1
pattern to a contemporary, lower-risk population.

Patients with a documented spontaneous type 1 pattern
have greater arrhythmic risk than those with a provoked-
only phenotype.” Holter monitoring studies have demon-
strated that one-third of patients with a drug-provoked type
1 pattern had a spontaneous type 1 pattern over a 24-hour
period.” However, the prevalence of a spontaneous type 1
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m The majority of Brugada syndrome patients had a
dynamic electrocardiogram (ECG) pattern in which a
spontaneous type 1 pattern was present only 20% of
the time.

m Of patients with a type 1 Brugada pattern provoked by
fever or sodium channel blockade, nearly half
presented with a spontaneous type 1 pattern at some
point in follow-up.

m In Brugada syndrome patients, a persistent
spontaneous type 1 ECG pattern is rarely present.

pattern on 12-lead ECGs in patients who have had a provoked
phenotype remains unknown.”

In this study, we sought to evaluate the prevalence of a dy-
namic type 1 Brugada pattern across serial resting ECGs from
a contemporary cohort of BrS patients. In addition, among
those patients who had a provoked Brugada pattern, we eval-
uated the presence of a spontaneous type 1 phenotype across
the longitudinal follow-up period.

Methods
Study population

Our primary cohort was composed of 134 patients, who were
referred to the University of Pennsylvania electrophysiology

program for evaluation of suspected BrS between 2005 and
2019 (Figure 1). Patients were referred for either symptom-
atic arrhythmic events, cascade family screening of suspected
or confirmed BrS, and/or a Brugada pattern on the 12-lead
ECG. We only included those patients who had at least 2
ECGs on separate clinical encounters. Phenocopies were
excluded with the use of echocardiography and cardiac mag-
netic resonance imaging. Any equivocal case with overlap-
ping conditions was excluded. All patients provided written
informed consent for inclusion in our registry, which was
approved by the University of Pennsylvania Health System’s
Institutional Review Board.

Electrocardiographic analysis
For each patient, we evaluated all standard, 12-lead ECGs
that were obtained at rest and had been stored in the electronic
health record. ECGs were reviewed by at least 2 cardiac elec-
trophysiologists for the presence of a spontaneous type 1
pattern, which was defined according to expert recommenda-
tions as coved ST-segment elevation greater than 2 mm in at
least 1 right precordial lead.® P-wave morphology was
confirmed to be the same across ECG tracings to ensure
similar positioning of the precordial leads. ECG tracings ob-
tained on the same day as a reported fever (>100.5°F) or
administration of a sodium channel blocker were considered
a provoked phenotype and were not included in the longitu-
dinal analysis evaluating the presence of a spontaneous type
1 Brugada pattern in the resting state.

We initially categorized patients into 1 of 3 groups: (1)
the dynamic group, defined as the presence of both type 1

N=134

Patients referred for evaluation of BrS

Patients who did not meet diagnostic

criteria for BrS
N=55

N=79

Patients diagnosed with BrS

Patients with ECGs from single date

N=7

N=72

Patients with ECGs on separate dates

Analysis #1 — All BrS

Analysis #2 — Provoked Phenotype

N=72

Non-type I pattern (provoked-only)
N=17

Dynamic type I pattern
N=50

Persistent type I pattern
N=5

Figure 1

N=29/72

Spontaneous type I pattern detected
N=12

No Spontaneous type I pattern detected
7 N=17

Study design. BrS = Brugada syndrome; ECG = electrocardiogram.
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Table 1  Clinical characteristics of provoked-only, dynamic, and persistent type 1 electrocardiogram patterns
Dynamic
Provoked-only type 1 Persistent type 1
type 1 (n=17) (n=50) (n=5) Pvalue C1vs C2 P value C1vs. C3 P value C2 vs C3

Demographics
Age (years) = SD 42 * 16 48 + 15 37+11 .16 .56 12
Male sex, n (%) 12 (71) 36 (72) 2 (40) 1.00 31 17
Self-identified race or ethnic group
White, n (%) 10 (59) 40 (80) 3 (60) A1 1.00 30
African American, n (%) 4 (24) 3 (6) 1 (20) .06 1.00 .32
Asian, n (%) 3 (18) 2 (4) 0 (0) .10 1.00 1.00
ECG data
No. of ECGs 198 553 77 .85 .51 40

Mean ECGs = SD 12 =11 11 =11 15 £ 13

Median ECGs [Q1-Q3] 9[6-13] 8 [4-14] 8 [6-29]
Fever-induced type 1 pattern, n (%) 11 (65) 3 (6) 0 (0)
Drug-induced type 1 pattern, n (% of 8 (89) 9 (64) 0 (0)

tested patients)
Arrhythmia phenotyping
Syncope, n (%) 4 (24) 25 (50) 2 (40) .09 .59 1.00
Cardiac arrest / VF / PMVT, n (%) 0 (0) 8 (16) 2 (40) .10 .04 .22
Atrial fibrillation / atrial flutter <30 0 (0) 2 (4) 0(0) 1.00 1.00 1.00

vears, n (%)
Nocturnal agonal respiration, n (%) 2 (12) 5 (10) 0 (0) 1.00 1.00 1.00
SND, n (%) 2 (12) 5 (10) 3 (60) 1.00 .05 .02
ICD implant, n (%) 7 (32) 31 (62) 3 (60) .16 .62 1.00
Family history'
Definite BrS, n (%) 0 (0) 6 (12) 1 (20) 33 .23 51
SCD, n (%) 3 (18) 15 (30) 1 (20) .53 1.00 1.00
SCD <45 years, n (%) 3 (18) 8 (16) 0 (0) 1.00 1.00 1.00
Genetics
Pathogenic BrS variant, n (% of 1 (14) 4 (16) 2 (100) 1.00 12 .09

tested patients)
Electrophysiology study
Inducible VF with PES, n (% of tested 5 (83) 15 (75) 3 (100) 1.00 1.00 1.00

patients)
Imaging
LVEF %, mean = SD 61 £ 4 61*5 56 £ 5 .86 .03 .06
RV dysfunction moderate to severe, n 0 (0) 1(2) 0 (0) 1.00 1.00 1.00

(%)

BrS = Brugada syndrome; ECG = electrocardiogram; ICD = implantable cardioverter-defibrillator; LVEF = left ventricular ejection fraction; PES = pro-
grammed electrical stimulation; PMVT = polymorphic ventricular tachycardia; RV = right ventricular; SCD = sudden cardiac death; SND = sinus node dysfunc-

tion; VF = ventricular fibrillation.
tFamily history was evaluated in first- and second-degree relatives.

and non—type 1 patterns in available ECGs; (2) the persis-
tent group, defined as patients who had a type 1 pattern on
all ECGs; and (3) the provoked-only group, defined as hav-
ing a non—type 1 Brugada pattern across all standard, resting
ECGs. In the provoked-only group, a spontaneous type 1
pattern was never observed on the resting ECGs. Instead,
the diagnosis of BrS in this group was established only after
provocative testing was performed in the electrophysiology
lab or in a febrile state. Patients who had a provoked pheno-
type and were then found to have a spontaneous type 1
pattern at some later time point were part of the dynamic

group.

Clinical risk assessment

A comprehensive clinical profile was documented at the time
of the initial evaluation. In addition to basic demographics
such as age, sex, and race, we assessed for a history of

syncope that was considered secondary to an arrhythmia
based on the absence of a prodrome or triggering circum-
stance. A history of syncope also required a complete loss
of consciousness or severe trauma. We also recorded any his-
tory of cardiac arrest, atrial fibrillation or atrial flutter,
nocturnal agonal respiration, or sinus node dysfunction.
Each patient’s family history was reviewed thoroughly for
relatives with definite BrS or sudden cardiac death (SCD)
in the setting of fever, sleep, or medications that have been
implicated in triggering arrhythmic events in BrS.”*

When available, we recorded the results of genetic
testing, including the presence of a pathogenic, unknown,
or benign variant in the SCN5A gene. We also evaluated
the results of electrophysiology study, including induc-
ibility of ventricular fibrillation (VF). Finally, we docu-
mented echocardiographic-based right and left ventricular
function.
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Figure 2  Distribution of the number of electrocardiograms (ECGs) ac-
cording to phenotype classification: provoked-only type 1 group; dynamic
type 1 group; and persistent type 1 group.

Statistical analysis

Categorical data are presented as frequencies and propor-
tions; continuous data are presented as mean * standard de-
viation or medians and interquartile range. Comparisons
were then made between the dynamic, persistent, and
provoked-only groups using the x> or Fisher exact test for
categorical variables and the 1-way ANOVA for continuous
variables. We calculated each individual’s Shanghai risk
score,” which was proposed in the 2016 HRS J-Waves Syn-
dromes Expert Consensus Conference Report for diagnosing
and risk-stratifying patients.'’

In secondary analyses, we created a separate categoriza-
tion scheme in which we evaluated the subgroup of patients
who had a provoked phenotype diagnostic of BrS. Provoca-
tion could have occurred either in the febrile state or after so-
dium channel blockade. Among this group, we evaluated the
prevalence of ECGs demonstrating a spontaneous type 1
pattern at any point during follow-up.

Results

A total of 828 ECGs obtained over a median duration of 30.2
(interquartile range 6.3—-68.1) months were evaluated in our
final cohort of 72 BrS patients (Table 1). No significant differ-
ences were detected in the mean or median number of ECGs
evaluated during the follow-up period between any of the
ECG groups (Figure 2). The majority of BrS patients had a dy-
namic, type 1 ECG pattern (50 patients, 69% of cohort;
Figure 3, Panel A). This group contributed 553 ECGs, and a
spontaneous type 1 Brugada pattern was present only 20%
of the time (n = 112 ECGs). There were 17 patients (24%
of cohort) who were provoked-only for type 1 pattern and
had a non-type 1 ECG pattern on serial, resting ECGs
(Figure 3, Panel B). Among these patients, a type 1 pattern
was induced via fever in 11 patients or a sodium channel
blocker in the electrophysiology laboratory in 8 patients.
Only 5 patients (7% of cohort) had a persistent type 1 ECG
pattern (Figure 3, Panel C).

The mean age across the entire cohort was 46 * 15 years,
69% were men, and no significant differences in these
demographics were observed between the 3 groups
(Table 1). A history of syncope was absent in the majority
of patients in our BrS cohort. Half of the individuals in the
dynamic type 1 group and approximately one-quarter of
those in the provoked-only group had a history of syncope.
The prevalence of other arrhythmic conditions including
prior cardiac arrest/VF/ventricular tachycardia, atrial arthyth-
mias, and sinus node dysfunction was low. Further, 41 pa-
tients (57% of study population) had received an ICD.
Although our cohort only had 5 patients with a persistent
type 1 pattern, these individuals had a higher likelihood of
having a prior cardiac arrest or sinus node dysfunction. Fam-
ily history of SCD was present in approximately 20%—-30%
of patients across the 3 groups.

Of the 72 patients in our Brugada cohort, 34 patients
elected to undergo commercial genetic screening for path-
ogenic variants implicated in BrS. A SCN5A mutation was
found in the minority of patients from the provoked-only
and dynamic ECG groups. Only 2 patients from the persis-
tent type 1 group had genetic testing and both had SCN5A
mutations. There were 29 patients who underwent electro-
physiology study, and the majority of them were inducible
for VF. Left ventricular ejection fraction at index clinical
presentation was lower statistically in the persistent type
1 patients compared to the other 2 ECG groups. In 1 patient,
BrS had been diagnosed nearly 2 decades prior after an
aborted cardiac arrest, and moderate-to-severe right ven-
tricular dysfunction (cor pulmonale) occurred in follow-
up and was present at the time of the initial ECGs ascer-
tained in this analysis.

In the exploratory, secondary analysis of all patients diag-
nosed for BrS based on provocative testing, a spontaneous
type 1 ECG pattern was documented in 12 of 29 patients at
some point in the follow-up period (Table 2). A spontaneous
type 1 pattern was not detected in the other 17 patients of this
subgroup. Although the overall number of patients is limited,
no significant differences were observed in patient demo-
graphics. Also, patients with a spontaneous type 1 pattern ap-
peared to have higher rates of syncope, cardiac arrest, and
family history of BrS and SCD; however, these differences
were not statistically significant.

Distribution of risk

As part of the primary analysis, the mean Shanghai score
was 3.3 = 0.8 for the provoked-only group, who never
had any evidence of a spontaneous type 1 ECG pattern;
5.0 £ 1.5 for the dynamic ECG group; and 5.7 * 2.4
for the persistent type 1 group. Differences in mean
Shanghai score were significant between the provoked-
only group and dynamic group (P < .001) and between
the provoked-only group and persistent type 1 group (P
< .005). No difference in risk score was detected
between the dynamic and persistent type 1 group
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Figure3  A: Serial electrocardiograms (ECGs) from a patient showing a dynamic type 1 Brugada pattern. A type 1 Brugada pattern was observed in this patient
but was not persistent across all ECGs obtained from the clinical encounters. B: Serial ECGs from a patient with static non—type 1 Brugada pattern. A type 1
Brugada pattern was only inducible through provocative testing or in the setting of fevers for patients in this group. C: Serial ECGs from a patient with persistent
type 1 Brugada pattern. A type 1 Brugada pattern was observed across all ECGs from all clinical encounters for this patient.

(P = .313). The overall distribution in our cohort is de- scored 6 points or greater. No patient scored less than
picted in Table 3 and Figure 4. All 7 patients who had 2 points, which is nondiagnostic for BrS according to
a history of ventricular fibrillation at initial presentation the Shanghai scoring system.
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Table 2 Comparison of electrocardiograms and clinical characteristics in Brugada syndrome patients with provoked phenotype

Spontaneous type 1 not detected (n =

Spontaneous type 1 present (n = 12) P value

Demographics

Age (years) = SD 42 + 16

Male sex, n (%) 12 (71)

Race or ethnic group

White, n (%) 10 (59)

African American, n (%) 4 (24)

Asian, n (%) 3 (18)

ECG data

No. of ECGs 198
Mean ECGs * SD 12 =11
Median ECGs [Q1-Q3] 9 [6-13]

Fever-provoked type 1 pattern, n (%) 11 (65)

Drug-provoked type 1 pattern, n (% of 8 (89)
tested patients)
Arrhythmia phenotyping

Syncope, n (%) 4 (24)

Cardiac arrest / VF / PMVT, n (%) 0 (0)

Atrial fibrillation / atrial flutter <30 0 (0)
years, n (%)

Nocturnal agonal respiration, n (%) 2 (12)

SND, n (%) 2 (12)

Family history!

Definite BrS, n (%) 0 (0)

SCD, n (%) 3 (18)

SCD <45 years, n (%) 3 (18)

Genetics

Pathogenic BrS variant, n (% of tested 1(14)
patients)

Electrophysiology study

Inducible VF with PES, n (% of tested 5 (83)
patients)

48.8 + 15.7 .26
7 (58) .69
10 (83) .23

1(8) 37
1(8) 62
164 .70
14 + 17
8 [3-16]
3 (25) .06
9 (100) 1.00
5 (42) 42
2 (17) .16
0 (0) 1.00
1(8) 1.00
0 (0) 50
3 (25) .06
6 (50) 11
3 (25) 1.00
1(8) 1.00
5 (83) 1.00

Abbreviations as in Table 1.
tFamily history was evaluated in first- and second-degree relatives.

Discussion

Our study evaluated 72 BrS patients, who contributed 828
ECGs over a 30-month average follow-up period, to provide
a contemporary understanding on the fluctuation between
type 1 and non—type 1 ECGs. The majority of patients
from our practice had a dynamic ECG pattern in which a
spontaneous, unprovoked type 1 Brugada pattern was present
only 20% of the time. In addition, approximately 25% of our
cohort had a static, non—type 1 pattern on routine ECGs and
required provocation with sodium channel blockers or an in-
crease in body temperature. In further analysis, we also noted
that 41% of all patients with a provoked, type 1 pattern pre-
sented with a spontaneous type 1 pattern at some point in
follow-up. A persistent type 1 pattern was present in <10%
of our cohort. These patients had a higher prevalence of sinus
node dysfunction and aborted SCD or VF.

Overall, these findings extend prior observations related to
ECG fluctuations in BrS."** Compared to 2 prior studies, our
contemporary cohort did not require clinical symptoms for
the diagnosis of BrS."** One additional study from 2008 re-
ported similar findings in 89 patients with BrS and an im-
planted ICD.” The risk of lethal arrhythmic events in our

cohort is likely less than that of an ICD population, particu-
larly as diagnostic criteria evolved since 2008 and more pa-
tients are diagnosed with BrS without the presence of
clinically significant symptoms or history of arrhythmic
events. 0712 However, their observation of a persistent
type 1 pattern in a minority of patients and approximately
one-quarter of all ECGs with a type 1 pattern is similar to
the findings of our analysis.

Compared to a higher-risk BrS population with ICDs, our
results highlight the implications of the variable type 1
pattern for screening and diagnosis of the BrS in a broader,
lower-risk population. A single patient visit in our analysis
would have been insufficient to confirm or “rule out” the
diagnosis of BrS based on a standard, 12-lead ECG. Instead,
“at-risk” patients should be advised to undergo routine
follow-up ECG screening, especially when a diagnosis is sus-
pected but not confirmed upon initial evaluation.

The diagnostic uncertainties posed by a single non—type
1 ECG pattern adds to the enigma of BrS—an inherited con-
dition in which the genetics remain poorly understood, and
incomplete penetrance is a well-known feature limiting the
reliability of clinical disease in family members.'” '’
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Table 3  Clinical characteristics of the study cohort and proposed
Shanghai score system

Characteristic N (%) (N = 79 subjects)

I. ECG (12-lead/ambulatory)

A. Spontaneous type 1 Brugada ECG
pattern at nominal or high leads
(3.5 points)

B. Fever-induced type 1 Brugada ECG
pattern at nominal or high leads
(3 points)

C. Type 2 or 3 Brugada ECG pattern
that converts with provocative
drug challenge (2 points)

II. Clinical history

A. Unexplained cardiac arrest or
documented VF/polymorphic VT
(3 points)

B. Nocturnal agonal respiration 7(9)
(2 points)

C. Suspected arrhythmic syncope
(2 points)

D. Syncope of unclear mechanism/
unclear etiology (1 points)

E. Atrial flutter/fibrillation in 3 (4)
patients <30 years without
alternative etiology (0.5 points)

ITI. Family History

52 (66)

15 (19)

12 (15)

10 (12)

24 (30)

11 (14)

A. First- or second-degree relative 7(9)
with definite BrS (2 points)
B. Suspicious SCD (fever, nocturnal, 9 (11)

Brugada aggravating drugs) in a
first- or second-degree relative
(1 points)

C. Unexplained SCD <45 years in
first- or second-degree relative
with negative autopsy (0.5 points)

IV. Genetic test result

A. Probable pathogenic mutation in 7 (19)

BrS susceptibility gene (0.5 points)

11 (14)

BrS = Brugada syndrome; ECG = electrocardiogram; SCD = sudden car-
diac death; VF = ventricular fibrillation; VT = ventricular tachycardia.

Provocative testing can be helpful to identify patients;
however, limitations exist, as nearly 25% of drug-induced
tests might be false-negatives.'®'® Further, the “provoked
phenotype” might be somewhat of a misnomer, especially
from the standpoint of risk stratification, as many of these
patients develop a spontaneous type 1 pattern during
follow-up. Over the course of our follow-up period, we
identified a higher rate of spontaneous type 1 ECG findings
than a prior Holter monitoring study that analyzed ECG
changes over a significantly shorter duration.” Given the
higher risk of cardiac events associated with a spontaneous
type 1 pattern, expert panels and clinical guidelines should
provide clarity on the importance of longitudinal ECG
assessment of suspected patients. Although specific thera-
pies for asymptomatic BrS patients are not available, pa-
tients, families, and caregivers would be interested to
know if a type 1 ECG pattern has been documented so
that appropriate risk counseling and family screening can
be pursued.

Routine ECG screening in individuals suspected of having
BrS will increase the number of asymptomatic patients. A
spontaneous type 1 Brugada pattern contributes at least 3.5
points to the Shanghai risk score and correlates to a 1.2%
annual risk of lethal arrhythmic events.” Other studies have
observed similar rates of adverse events that range from
0.5% to 1.2% per year in asymptomatic BrS patients.'” '
These estimates translate to a nontrivial accumulated
lifetime risk of arrhythmic events, especially in a young
cohort with a mean age of 46 years. They also highlight the
need to evaluate novel therapies and interventions.
Management strategies for BrS, such as ICD implantation,
quinidine, and radiofrequency ablation, have been limited
to high-risk patients who have had syncope, cardiac arrest,
or recurrent ICD shocks. However, better phenotyping of
what are conventionally deemed to be lower-risk BrS patients
might pave the way for future pharmacologic or interven-
tional studies that go beyond just close observation with
routine clinical follow-up.

Several limitations of our study should be considered. Our
study was not powered to evaluate the long-term risk of ven-
tricular arrhythmias, cardiac arrest, or SCD. As such, our
study cannot explain the difference in prognosis for patients
with a spontaneous vs drug-induced Brugada pattern. Future
studies with large, diverse patient populations should eval-
uate outcomes according to various risk markers and validate
the Shanghai scoring system. In addition, although we re-
viewed all prescribed medications at each ECG encounter,
it is possible that patients were taking medications that had
sodium channel blocking properties and were either over-
the-counter or prescribed by an out-of-network provider.
Another limitation relates to our Brugada patient population
as part of a large, academic tertiary referral center. Patients
who experience severe arrhythmic events and resuscitated
cardiac arrest are more likely to be referred to our institution
for further management than lower-risk patients. This referral
bias could influence the frequency of detecting a type 1 ECG
pattern. In addition, we had limited information available us-
ing other methods of risk stratification such as the signal-
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Figure 4  Distribution of risk according to the Shanghai risk score. The
maximum score possible is 9. A score of <2 points is nondiagnostic of Bru-
gada syndrome, a score of 2-3 indicates possible Brugada syndrome, and a
score of >3.5 points suggests definite or probable Brugada syndrome. VF =
ventricular fibrillation.
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averaged ECGs, which is known to provide prognostic infor-
mation.”” However, we sought to eliminate the likelihood of
a Brugada pattern phenocopy through detailed assessment of
symptoms, family history, advanced imaging, and genetic
testing where indicated. Further, exercise testing was not
routinely performed in our cohort. Exercise testing is known
to elicit a type 1 pattern in some SCN5A mutation—positive
patients,” and hence we may have underdiagnosed type 1
BrS using ECG obtained only in the resting state. Placement
of the right precordial leads in the second and third intercostal
spaces is also commonly used to elicit the type 1 pattern, and
future studies should include these tracings.

Conclusion

Our study demonstrates that the majority of patients with BrS
have a dynamic type 1 Brugada pattern. While a spontaneous
type 1 pattern confers a higher risk for SCD, our findings
show that a single ECG may be insufficient to detect this
diagnostic ECG pattern when it is transient in nature, even
if pharmacological provocation with a sodium channel
blocker is negative. Further, a persistent type 1 pattern was
rarely observed in our population. These characteristics
may reflect greater inclusivity of a contemporary cohort
owing to purely ECG-based diagnostic criteria and expanded
BrS phenotyping.
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