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Aim. To stratify the risk of recurrent syncope and the risk of sudden cardiac death (SCD) / sudden cardiac arrest in 
young patients with cardiogenic syncope without structural heart disease using the Evaluation of Guidelines in Syncope 
Study (EGSYS score). To conduct the first retrospective analysis of the personalized risk of sudden cardiac death, as well 
as the sensitivity of the EGSYS scale for patients with different nosological entities.

Methods. The study included 63 patients with syncope aged 18 to 44 years, the average age of the patients was 
25,98±6,69 years. The patients were divided into 5 groups: the first group (12 patients, average age: 21,84±4,37 years) con-
sisted of patients with cardiac channelopathies, the second group (16 patients, average age 25,84±6,56 years) consisted of 
patients with sinus node dysfunction in the form of arrest of the Kiss-Fleck node, the third group consisted of patients with 
atrioventricular block (15 patients, the average age 26,71±7,13 years), the fourth group consisted of patients with paroxysmal 
monomorphic and polymorphic ventricular tachycardia (15 patients, the average age of the group was 25,74±7,79 years), 
the fifth group consisted of patients with syncope in the Wolff-Parkinson-White (WPW) syndrome (5 patients, average age - 
25,64±3,05 years). The frequency of recurrence of syncope and SCD episodes was assessed over a 2-year period from the 
time of the first syncope. The EGSYS score was used to stratify the risk of recurrence of syncope and SCD.

Results: A total of 23 patients, or 36.5% of the study population, had an EGSYS score more than 5 points (very 
high), with a 2-year risk of SCD of 21% and a risk of recurrent syncope of 77%. In addition, the highest score on the 
EGSYS scale was associated with a higher frequency of cardiogenic syncope and SCD episodes. Patients with cardiac 
channelopathies had the highest EGSYS score (mean score 5.84), which was associated with the highest incidence of 
syncope and episodes of SCD with cardiopulmonary resuscitation over a 2-year period (r=0,58, p=0,01). The risk of 
developing SCD over a 2-year period in the group of patients with sinus node dysfunction (sinus node arrest) does not 
exceed the average population (less than 2%), which was associated with the absence of episodes of sudden cardiac death 
(sudden cardiac arrest) for a period of 2 years in the patients in this group. The highest validation of the EGSYS score and 
the frequency of syncope over a 2-year period were in patients with ventricular tachycardia ((r=0,73, р=0,002).

Conclusion: Thus, already at the debut syncopal state there is a possibility of determining the personalized risk of 
recurrent syncope and sudden cardiac death using the EGSYS scale. According to the study, the area of the highest sen-
sitivity of the scale was patients with ventricular tachycardia (the main cause of SCD), which allows us to consider this 
scale as a basis for constructing a prognostic model for stratifying the risk of sudden cardiac death in young patients with 
cardiogenic syncope without structural heart disease.
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The term sudden cardiac death (SCD) refers to 
non-violent death occurring instantaneously or within less 
than 1 hour from the onset of acute changes in a patient’s 
clinical status [1-3]. This term is used in the following sit-
uations: the deceased had a congenital or acquired heart 
disease that was potentially life-threatening during life; au-
topsy revealed a cardiac or vascular disease that could have 
been the cause of sudden death; or autopsy failed to identi-
fy any extracardiac causes of death, and death is presumed 
to have been caused by an arrhythmia [1-4]. According to 

contemporary studies, ventricular arrhythmias account for 
85% of all causes of SCD, including ventricular tachycar-
dia (VT) and ventricular fibrillation (VF) [1, 5].

According to the World Health Organization, 30 indi-
viduals per 1 million population die each week worldwide 
from ventricular arrhythmias. Based on the 2015 European 
Society of Cardiology clinical guidelines on SCD (sudden 
cardiac arrest (SCA)), 4.25 million people die annually 
worldwide from SCD. In the Russian Federation, 200,000-
250,000 individuals die each year from ventricular ar-
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rhythmias, with this number increasing annually [1, 6, 7]. 
Of particular concern is mortality among young patients 
(aged 18-44 years) without structural abnormalities of the 
cardiovascular system, occurring against a background of 
complete clinical, laboratory, and instrumental well-being 
[6, 7]. According to various reports, this patient group ac-
counts for up to 10% of all SCD cases [8].

The development of SCD in young patients without 
structural cardiovascular abnormalities is most commonly 
associated with primary electrical diseases of the heart, as 
well as several other relatively rare conditions. Among the 
most prevalent primary electrical heart diseases are chan-
nelopathies, inherited forms of sinus node dysfunction, 
complete atrioventricular block, genetically determined 
progressive disorders of the cardiac conduction system, id-
iopathic ventricular arrhythmias, and several others [9-13].

In many cases, the only (and sometimes the first 
and last) predictor of SCD in young patients is a synco-
pal episode (syncope). Syncope is defined as a transient 
loss of consciousness resulting from cerebral hypoperfu-
sion, characterised by rapid onset, inability to respond to 
external stimuli, short duration, and spontaneous recovery. 
Syncope accounts for approximately 5% of all emergency 
medical visits across healthcare facilities of various pro-
files [14, 15].

Syncope has a broad spectrum of causes, rang-
ing from potentially benign and non-life-threatening to 
life-threatening conditions. Depending on the underlying 
mechanism, all syncopal episodes can be classified as car-
diogenic and non-cardiogenic (reflex-mediated, orthostat-
ic). Several studies have demonstrated significantly higher 
mortality in patients with cardiogenic syncope (CS), re-
gardless of age. At the same time, patients with syncope 
may differ substantially in their risk of recurrence and in 
their risk of developing SCD [16, 17]. Thus, patients with-
out a prodrome or typical triggering events; those with syn-
cope occurring in the supine position or at peak physical 
exertion; those with a family history of SCD at a young 
age; those with a prior history of disease, including previ-
ously diagnosed rhythm or conduction disorders; or those 
with pathological ECG findings at the time of syncope are 
at high risk of cardiogenic syncope. Notably, only 4% of 
patients who experience a first syncopal episode seek med-
ical attention. For the majority of these patients, risk strati-
fication for syncope recurrence and SCD is not performed, 
and as many as 75% of patients after a first syncopal epi-
sode do not undergo comprehensive evaluation [3].

Several tools have been developed to date for strat-
ifying the risk of syncope recurrence and SCD in patients 
with cardiogenic syncope, including the San Francisco 
Syncope Rule, the OESIL Risk Score, the Evaluation of 
Guidelines in Syncope Study (EGSYS) score, and the Ca-
nadian Syncope Risk Score. Each of these tools has its own 
advantages and limitations. A cohort study conducted by 
the developer of the EGSYS score, Italian cardiologist At-
tilio Del Rosso from the San Giuseppe Clinic in Empoli, 
demonstrated high specificity and sensitivity of the score, 
which was also confirmed by external validation studies. 
However, its prognostic value does not significantly ex-
ceed that of clinical assessment alone. Despite evidence 
of high specificity and sensitivity of the EGSYS score in 

diagnosing cardiogenic syncope, data on its prognostic val-
ue in determining personalised risk of SCD and syncope 
recurrence for specific nosological entities are currently 
lacking in the international literature. Moreover, the clin-
ical context in which the score demonstrates the highest 
sensitivity has not been clearly defined. Using the present 
study as an example, we aim to demonstrate experience in 
determining personalised risk of syncope recurrence and 
SCD in patients with specific nosological entities, as well 
as to identify the setting in which the EGSYS score shows 
the highest validity, which may serve as a practical refer-
ence point for clinicians in stratifying SCD risk in patients 
with syncope [2, 18-21].

Study objective: to stratify the risk of syncope recur-
rence and the risk of SCD (SCA) in young patients with 
cardiogenic syncope without structural heart disease using 
the EGSYS score; to perform a retrospective analysis of 
personalised SCD risk; and to evaluate the sensitivity of the 
EGSYS score in patients with different nosological entities.

MATERIALS AND METHODS

The study included 63 patients presenting with com-
plaints of syncope who were followed at a medical institu-
tion between 2018 and 2025.

Inclusion criterias 
1.	 Young age (18-44 years).
2.	 History of at least one syncopal episode.
3.	 Presence of diagnosed cardiac rhythm disorders in ac-
cordance with the 2015 European Society of Cardiology 
guidelines as causes of cardiogenic syncope: bradyarrhyth-
mias (sinus node dysfunction, atrioventricular block), tach-
yarrhythmias (supraventricular and ventricular), as well as 
a diagnosed channelopathy [1, 2].
4.	 Presence of at least one high-risk feature for syncope ac-
cording to the European Society of Cardiology criteria [1, 
2]: syncope without prodrome; syncope without an identi-
fiable provoking factor (except for triggers suggestive of 
channelopathy, such as fever, loud sounds, etc.); positive 
family history (sudden cardiac death in first-degree rela-
tives or a history of frequent syncope in relatives); syncope 
occurring at peak physical exertion; syncope in the supine 
or sitting position, or syncope unrelated to body position 
(in cases of recurrent syncope); presence of pathological 
ECG changes documented during syncope or on resting 
ECG.
5.	 Written informed consent provided by the patient.

Exclusion criterias
1.	 Syncope clearly associated with food intake, change in 
body position, fear, hunger, or another identifiable trigger 
(except for factors suggestive of channelopathy, such as fe-
ver, loud sounds, etc.).
2.	  Presence of structural heart or vascular disease (cor-
onary artery disease, valvular heart disease, cardiomyop-
athies, atherosclerosis, diffuse connective tissue diseases, 
myocarditis, etc.).
3.	 Presence of concomitant internal organ pathology 
(anaemia, thyrotoxicosis, autoimmune vasculitides, diabe-
tes mellitus with micro- and/or macroangiopathy, electro-
lyte disturbances, etc.).
4.	 Diagnosed and instrumentally confirmed epilepsy with 
a positive response to antiepileptic therapy.
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5.	 Presence of an established or diagnosed non-cardiogen-
ic cause of syncope (intoxication, orthostatic hypotension, 
reflex-mediated syncope, etc.).
6.	  Informed refusal to participate in the study.

The study was conducted in several stages. At the 
first stage, a thorough collection of patient complaints and 
medical history was performed, along with assessment of 
clinical status. Particular attention was paid to a history 
of syncopal and presyncopal episodes, episodes of tachy-
cardia and bradycardia, and associated symptoms such as 
general weakness and non-systemic dizziness. In the pres-
ence of a history of syncope, detailed characterisation of 
syncopal episodes was undertaken. Cardiogenic syncope 
is characterised by the following features: sudden onset 
and sudden termination; variable duration of episodes; a 
relatively small number of syncopal episodes over a life-
time (one or two); a short prodrome preceding syncope 
(tachycardia or a sensation of cardiac pause in the chest); 
possible sudden loss of consciousness without prodrome; 
absence of a clear trigger for syncope (or presence of a 
trigger in certain specific nosological entities, such as fever 
in patients with Brugada syndrome); pathological findings 
on cardiac evaluation (signs of sinus node dysfunction or 
prolonged QT interval in long QT syndrome); a family 
history of inherited cardiac disease; or SCD in first-degree 
relatives before the age of 50 years [2-5]. At this stage, a 
detailed analysis of the patient’s ECG archive was also per-
formed; when rhythm disturbances were documented, their 
temporal association with syncope was clarified.

At the second stage, more comprehensive laboratory 
and instrumental examinations were performed. All pa-
tients included in the study underwent complete clinical 
and biochemical blood testing, coagulation profile assess-
ment, and immunological blood analysis. If abnormalities 
were identified at this stage, further diagnostic evaluation 
was carried out, and specialist consultation and treatment 
were provided when necessary. Transthoracic echocardi-
ography and 24-hour ECG monitoring were performed, 
during which an active orthostatic test was conducted ac-
cording to a standard protocol. Ultrasound examination 
to detect developmental anomalies of the brachiocephalic 
arteries with significant impairment of intracerebral hae-
modynamics was performed when indicated. Video elec-
troencephalography was carried out for the diagnosis of 
epileptic activity, and brain magnetic resonance imaging 
was performed to detect structural pathology, when clin-
ically indicated. Based on the results of the latter two ex-
aminations, patients were evaluated by a neurologist and, 
if necessary, an epileptologist.

At the third stage, transoesophageal electrophysi-
ological study was performed according to indications, 
with pharmacological testing (using atropine) applied 
when required. Implantation of implantable cardi-
ac monitors - Confirm Rx (Abbott, USA) and Reveal 
LINQ (Medtronic, USA) - was performed, followed by 
prolonged remote ECG monitoring for up to 2 years. 
Exercise stress testing was conducted according to in-
dications. A subset of patients underwent invasive in-
tracardiac electrophysiological study. When necessary, 
pharmacological tests with atropine and procainamide 
were used. Molecular genetic testing was performed 

only in accordance with clinical guidelines specific to 
the corresponding nosological entity.

A retrospective assessment of the frequency of syn-
cope and episodes of SCD over a 2-year period from the 
first syncopal episode was performed using the EGSYS 
score. Based on the obtained results, risk stratification 
for syncope recurrence and SCD was carried out for each 
patient. The total EGSYS score, as well as the calculated 
probabilities of SCD and syncope recurrence expressed as 
percentages, were then compared with the actual observed 
frequency of syncope and SCD episodes. Subsequently, 
correlation analysis was performed to assess the relation-
ship between the final EGSYS score and the frequency of 
syncope and SCD episodes within each patient group over 
the 2-year period, using Pearson’s linear correlation coeffi-
cient according to standard methodology in the Statistical 
Package for the Social Sciences software (IBM, USA).

RESULTS

Based on the inclusion and exclusion criteria, 63 pa-
tients aged 18 to 44 years were enrolled in the study; the 
mean age of the study population was 25.98 ± 6.69 years. 
The frequency of syncope and episodes of SCD was as-
sessed over a 2-year period from the first syncopal episode. 
To determine personalised SCD risk and to evaluate the 
sensitivity of the EGSYS score for this specific nosological 
spectrum, all patients were divided into several groups.

The first group (12 patients) consisted of individu-
als with channelopathies (mean age 21.84 ± 4.37 years): 
long QT syndrome type 1 with a mutation in the KCNQ1 
gene (3 patients), long QT syndrome type 2 with a mu-
tation in the KCNH2 gene (5 patients), one patient with 
Jervell-Lange-Nielsen syndrome (KCNQ1 genotype), two 
patients with Brugada syndrome, and one patient with a 
diagnosed early repolarisation syndrome. The second 
group (16 patients; mean age 25.84 ± 6.56 years) includ-
ed patients with symptomatic sinus node dysfunction. 
The third group comprised patients with atrioventricular 
block (15 patients; mean age 26.71 ± 7.13 years): 9 pa-
tients with complete AV block and 6 patients with second- 
degree AV block, Mobitz type II.The fourth group in-
cluded patients with paroxysmal ventricular tachycardia 
(15 patients; mean age 25.74 ± 7.79 years), including 11 
patients with monomorphic VT and 4 patients with poly-
morphic VT and/or documented ventricular fibrillation. 
The fifth group (5 patients; mean age 25.64 ± 3.05 years) 
consisted of patients with syncope in the setting of Wolff- 
Parkinson-White syndrome.

In patients with channelopathies, the mean EGSYS 
score was 5.84, corresponding to a probability of car-
diogenic syncope of 77% and a probability of SCD of 
21%. In reality, the mean frequency of syncope over the 
2-year period in this group was 7.84, and the frequency 
of SCD was 0.38. The correlation coefficient between 
the EGSYS score and syncope frequency was r = 0.58 
(p = 0.01), and between the EGSYS score and SCD fre-
quency r = 0.55 (p = 0.02).

In the group of patients with sinus node dysfunction, 
the mean EGSYS score was 1.54, with a probability of car-
diogenic syncope of 2% and a probability of SCD of 2%. 
Over the 2-year period, the frequency of syncope was 4.43, 
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while the frequency of SCD (SCA) was 0. Thus, in this 
patient group, the SCD risk according to the EGSYS score 
did not exceed the average population risk. No clear asso-
ciation was observed between the EGSYS score and syn-
cope frequency (correlation coefficient r = 0.12, p = 0.3).

In patients with atrioventricular block, the mean 
EGSYS score was 3.13, corresponding to a probability of 
cardiogenic syncope of 13% and a probability of SCD of 
21%. The mean syncope frequency during the observa-
tion period was 3.1, and the frequency of SCD was 0.21. 
The correlation between the EGSYS score and syncope 
frequency was weak (r = 0.21, p = 0.2), whereas a mod-
erate correlation with SCD frequency was observed (r = 
0.54, p = 0.02).

In the VT group, the mean EGSYS score was 4.4, 
with a probability of cardiogenic syncope of 33% and a 
probability of SCD of 21%. The mean syncope frequency 
over the 2-year period was 4.2, and the frequency of SCD 
was 0.33. A significant correlation was observed between 
the EGSYS score and syncope frequency (r = 0.73, p = 
0.002), as well as between the EGSYS score and SCD epi-
sode frequency (r = 0.52, p = 0.02).

In patients with Wolff-Parkinson-White syndrome, 
the mean EGSYS score was 3.4, corresponding to a prob-
ability of cardiogenic syncope of 13% and a probability 
of SCD of 21%. During follow-up, the mean syncope fre-
quency over the 2-year period was 3.4, and the frequency 
of SCD was 0.2. The correlation coefficient between the 
EGSYS score and syncope frequency was r = 0.32 (p = 
0.29), and between the EGSYS score and SCD episode fre-
quency r = 0.32 (p = 0.12).

DISCUSSION

A retrospective risk stratification of syncope recur-
rence and SCD (SCA) was performed in young patients 
with arrhythmogenic syncope using the EGSYS score, 
along with an assessment of the actual frequency of syn-
cope and SCD episodes over a 2-year period from the first 
syncopal event. It was found that in 23 patients included 
in the study (36.5%), the EGSYS score exceeded 5 (very 
high), corresponding to a 2-year SCD risk of 21% and a 
syncope recurrence risk of 77%. These findings are compa-
rable with data from the Framingham Study, which demon-
strated that one-year mortality in patients with cardiogen-
ic syncope was higher (up to 33%) than in patients with 
non-cardiogenic causes of syncope (up to 12%) or syncope 
of unknown origin (up to 6%) [37].

According to the developer of the EGSYS score, a 
score ≥3 identifies recurrent cardiogenic syncope with a 
sensitivity of 92-95%. During long-term follow-up (614 
days), mortality among patients with a score ≥3 was sig-
nificantly higher than among those with a score <3 (17% 
vs 3%, p < 0.001). These data were also confirmed by ex-
ternal studies. Thus, a study conducted by Hamid Kariman 
and colleagues from Iran demonstrated high sensitivity 
of the EGSYS score in predicting syncope recurrence in 
patients with scores ≥3, with reported sensitivity reaching 
91% [38]. A study by a Portuguese research group demon-
strated a statistically significantly higher EGSYS score in 
patients with cardiogenic syncope compared with syncope 
of other aetiologies (1.85 ± 2.3 vs 0.64 ± 2.0, p = 0.005) 

[39]. Another study reported that death occurred in 9.2% of 
patients with recurrent syncope over a 2-year period, and 
deceased patients had significantly higher EGSYS scores 
(p < 0.001) [40].

Given that young patients with cardiogenic syn-
cope represent a heterogeneous population, determi-
nation of personalised risk of syncope recurrence and 
SCD is of substantial clinical importance. According to 
our data, the highest EGSYS scores were observed in 
patients with channelopathies (mean score 5.84), which 
was associated with the highest frequency of syncope 
and SCD episodes requiring cardiopulmonary resuscita-
tion over a 2-year period, demonstrating a correlation of 
moderate strength.

According to various authors, the annual incidence of 
SCD in untreated patients with long QT syndrome ranges 
from 0.33% to 0.9%, whereas the annual risk of synco-
pe is estimated at approximately 5% [23, 26]. In patients 
with Brugada syndrome, cardiogenic events were observed 
in 7.7% of cases over one year, and 86% of patients with 
implanted cardioverter defibrillators experienced shocks. 
Convincing data on other channelopathies are lacking in 
the international literature due to their rarity and diagnostic 
challenges. Moreover, underdiagnosis among patients with 
channelopathies remains a significant issue, making it ex-
tremely difficult to establish accurate mortality rates in this 
patient group at present [1, 23, 25-27].

The 2-year risk of SCD in the group of patients with 
sinus node dysfunction did not exceed the average popula-
tion risk (less than 2%), which was consistent with the ab-
sence of SCD episodes. Mortality from asystole has been 
reported at 15-20%; however, definitive data regarding the 
isolated contribution of sinus node dysfunction are cur-
rently lacking. Adverse outcomes have been described in 
patients with progressive involvement of the cardiac con-
duction system, as well as in those with combined binodal 
disease (sinus node dysfunction and atrioventricular block) 
[1, 2, 5, 7, 9, 11].

Considering the heterogeneity of high-risk patients 
with cardiogenic syncope and the variability in person-
alised risk of syncope recurrence and SCD, the question 
arises regarding the clinical setting in which the EGSYS 
score demonstrates the greatest sensitivity. Such stud-
ies are currently scarcely represented in the international 
literature. The strongest correlation between the EGSYS 
score and syncope frequency over the 2-year period was 
observed in patients with ventricular tachycardia (r = 0.73, 
p = 0.002). According to contemporary studies, ventric-
ular arrhythmias account for 85% of all causes of SCD. 
Although numerous studies have demonstrated a high risk 
of SCD in patients with ventricular arrhythmias in the pres-
ence of structural heart disease, risk stratification for idio-
pathic ventricular tachycardia has not yet been established 
[8]. The frequency of syncope in patients with atrioventric-
ular block was lower compared with other groups, likely 
due to more timely diagnosis. 

Study limitations
This study has a single-centre design and a retrospec-

tive nature, which may limit the strength of the obtained 
results. The study included a cohort of young patients aged 
18 to 44 years; children, adolescents, and older individuals 
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were not included, despite the fact that high-risk syncope 
and episodes of SCD may also occur in these age groups 
in the absence of structural heart disease. This may rep-
resent a potential source of selection bias. On the other 
hand, young patients without structural heart disease may 
more accurately reflect the true clinical profile of patients 
with arrhythmogenic syncope associated with primary 
electrical heart diseases. The sample size (63 patients) 
was determined by the single-centre nature of the study, 
as well as by the extremely low prevalence of certain no-
sological entities.

CONCLUSION

Already at the first syncopal episode, it is possible 
to determine a personalised risk of syncope recurrence 
and SCD using the EGSYS score. According to the study 
findings, the highest sensitivity of the score was observed 
in patients with VT, which allows the EGSYS score to 
be considered a basis for the development of a prognos-
tic model for stratifying the risk of SCD in young patients 
without structural heart disease presenting with cardiogen-
ic syncope.

REFERENCES

1.	 Brignole M, Moya A, de Lange FJ, et al. ESC scientific 
document group. 2018 ESC guidelines for the diagnosis 
and management of syncope. Eur. Heart J. 2018;39(21): 
1883-1948. https://doi.org/10.1093/eurheartj/ehy037.
2.	 Priori SG, Blomström-Lundqvist C, Mazzanti A. еt al. 
ESC Scientific Document Group. 2015 ESC Guidelines 
for the management of patients with ventricular arrhyth-
mias and the prevention of sudden cardiac death / The Task 
Force for the Management of Patients with Ventricular Ar-
rhythmias and the Prevention of Sudden Cardiac Death of 
the European Society of Cardiology (ESC). Endorsed by: 
Association for European Paediatric and Congenital Car-
diology (AEPC). Eur. Heart J. 2015;36(41): 2793-2867. 
https://doi.org/10.1093/eurheartj/ehv316.
3.	 Shen WK, Sheldon RS, Benditt DG, et al. 2017 ACC/
AHA/ HRS guideline for the evaluation and management 
of patients with syncope: a report of the American College 
of Cardiology / American Heart Association / Task Force 
on Clinical Practice Guidelines and the Heart Rhythm 
Society. Heart Rhythm. 2017;14(8):e155-217. https://doi.
org/10.1016/j.hrthm.2017.03.004.
4.	 Al-Khatib SM, Stevenson WG, Ackerman MJ, et al. 
2017 AHA/ACC/HRS guideline for management of pa-
tients with ventricular arrhythmias and the prevention of 
sudden cardiac death. Circulation. 2018;138(13):e272-
391. https://doi.org/10.1161/CIR.0000000000000549.
5.	 Wang W, Orgeron G, Tichnell C, еt al. Impact of ex-
ercise restriction on arrhythmic risk among patients with 
arrhythmogenic right ventricular cardiomyopathy. J. Am. 
Heart Assoc. 2018;7(12): e008843. https://doi.org/10.1161/
JAHA.118.008843.
6.	 Shilova MA, Mamedov MN. Sudden cardiac death in 
young people: risk factors, causes, and morphological 
equivalents. Cardiology. 2015;7(55): 78-53. (In Russ.).
7.	 Maron BJ, Doerer JJ, Haas TS, et al. Sudden deaths in young 
competitive athletes: analysis of 1866 deaths in the United 
States, 1980-2006. Circulation. 2009;119(8):1085-1092. 
https://doi.org/10.1161/CIRCULATIONAHA.108.804617.
8.	 Gregoratos G, Abrams J, Epstein AE, et al. ACC/AHA/
NASPE 2002 Guideline Update for Implantation of Car-
diac Pacemakers and Antiarrhythmia Devices: Summary 
Article: A Report of the American College of Cardiology/
American Heart Association Task Force on Practice Guide-
lines (ACC/AHA/NASPE Committee to Update the 1998 
Pacemaker Guidelines). Circulation. 2002; 106:2145-61. 
https://doi.org/10.1016/S0735-1097(02)02528-7.
9.	 Brugada J, Vardas P, Wolpert C. The EHRA White Book 
2009. The Current Status of Cardiac Electrophysiology in 

ESC Member Countries. France: ESC; 2009.
10.	 Brignole M, Alboni P, Bendittetal DG. Guidelines on 
management (diagnosis and treatment) of syncope - up-
date 2004. The task force on syncope, European Society of 
Cardiology. European Heart Journal. 2004;25(22): 2054-
2072. https://doi.org/10.1016/j.eupc.2004.08.008.
11.	 Soteriades ES, Evans JC, Larsonetal MG. Incidence-
and prognosis of syncope. The New England Journal of 
Medicine. 2002;347(12): 878-885. https://doi.org/10.1056/
NEJMoa012407.
12.	 Ackerman MJ, Priori SG, Dubin AM, еt al. Beta-block-
er therapy for long QT syndrome and catecholaminergic 
polymorphic ventricular tachycardia: are all beta-blockers 
equivalent? Heart Rhythm. 2017;14(1): e41-44. https://doi.
org/10.1016/j.hrthm.2016.09.012.
13.	 Moss AJ, Schwartz PJ, Crampton RS, et al. The long 
QT syndrome. Prospective longitudinal study of 328 fam-
ilies. Circulation. 1991;84(3): 1136-1144. https://doi.
org/10.1161/01.CIR.84.3.1136.
14.	 Brignole M, Disertori M, Menozzi C, et al. Manage-
ment of syncope referred urgently to general hospitals with 
and without syncope units. Europace. 2003;5(3): 293-298.
https://doi.org/10.1016/S1099-5129(03)00047-3.
15.	 Kenny RA, O’Shea D, Walker HF. Impact of a dedicat-
ed syncope and falls facility for older adults on emergen-
cy beds. Age and Ageing. 2002;31(4):272-275. https://doi.
org/10.1093/ageing/31.4.272.
16.	 Shen WK, Decker WW, Smarsetal PA,Syncope Evalu-
ation in the Emergency Department Study (SEEDS): a mul-
tidisciplinary approach to syncope management. Circula-
tion. 2005;110(24): 3636-3645. https://doi.org/10.1161/01.
CIR.0000149236.92822.07.
17.	 Von Scheidt W, Bosch R, Klingenheben T, еt al. Com-
mentary on the 2018 ESC Guidelines for the diagnosis and 
management of syncope. Kardiologe. 2019;13(3): 131-
137. https://doi.org/10.1007/s12181-019-0317-2.
18.	 Colivicchi F, Ammirati F, Melina D, et al. Development 
and prospective validation of a risk stratification system for 
patients with syncope in the emergency department: TheO-
ESIL risk score. European Heart Journal. 2003;24(9): 
811-819.https://doi.org/10.1016/S0195-668X(02)00827-8.
19.	 Del Rosso A, Ungar A, Maggi R, et al. Clinical pre-
dictors of cardiac syncope at initial evaluation in patients 
referred urgently to a general hospital: the EGSYS score. 
Heart. 2008;94(12): 1620-1626. https://doi.org/10.1136/
hrt.2008.143123.
20.	 João de Sousa B, Azevedo P, Mota T. EGSYS score for 
the prediction of cardiac etiology in syncope: Is it useful in 



ORIGINAL ARTIСLES 	 35

JOURNAL OF ARRHYTHMOLOGY, № 4 (122), 2025

an outpatient setting? Rev Port Cardiol. 2020;39(5): 255-
261. https://doi.org/10.1016/j.repc.2019.09.009.
21.	 Li Y, Liu J, Wang M. Predictive value of EGSYS score 
in the differential diagnosis of cardiac syncope and neu-
rally mediated syncope in children. Front Cardiovascular 
Medicine. 2023;17(10): 1091778. https://doi.org/10.3389/
fcvm.2023.1091778.
22.	 Moya A, Sutton R, Ammirati F, et al. Guidelines for 
the diagnosis and management of syncope (version 2009). 
European Heart Journal. 2009;30(21): 2631-2671. https://
doi.org/10.1093/eurheartj/ehp298
23.	 Zamani M, Esmailian M, Yoosefian Z. QT interval in 
pregnant and non-pregnant women. Emergency. 2014;2(1): 
22-25.
24.	 Linzer M, Yang EN, Estes III NA, et al. Clinical 
guideline: diagnosing syncope: part 1: value of history, 
physical examination, and electrocardiography. Annals 
of Internal Medicine. 1997;126(12): 989-996. https://doi.
org/10.7326/0003-4819-126-12-199706150-00012.
25.	 Priori SG, Blomstrum-Lundqvist C, Mazzanti A, et al. 
ESC 2015 guidelines for the management of patients with 
ventricular arrhythmias and the prevention of sudden car-
diac death. European Heart Journal. 2015;36(41): 2793-
2867. https://doi.org/10.1016/j.rec.2016.01.001.
26.	 Vincent GM. The long QT and Brugada syndromes: 
causes of unexpected syncope and sudden cardiac death 
in children and young adults. Seminars in Pediatric 
Neurology. 2005;12: 15-24. https://doi.org/10.1016/j.
spen.2004.11.008.
27.	 Patel Ch, Antzelevich Ch. Pharmacological approach 
to the treatment of long and short QT syndromes. Pharma-
cology and Therapeutices. 2008;118: 138-151. https://doi.
org/10.1016/j.pharmthera.2008.02.001.
28.	 Obeyesekere MN, Antzelevitch C, Krahn AD. 
Management of ventricular arrhythmias in suspected 
channelopathies. Circulation: Arrhythmia and Electro-
physiology. 2015;8: 221-231. https://doi.org/10.1161/CIR-
CEP.114.0023.
29.	 Ronald W, Verkerk A. Long QT Syndrome and Si-
nus Bradycardia-A Mini Review. Frontiers in Cardio-
vascular Medicine. 2018;5: 106. https://doi.org/10.3389/
fcvm.2018.00106.
30.	 Chandler NJ, Greener ID, Tellez JO, et al. Molecular ar-
chitecture of the human sinus node: insights into the function 
of the cardiac pacemaker. Circulation. 2009;119: 1562-75. 
https://doi.org/10.1161/CIRCULATIONAHA.108.804369.
31.	 Schwartz PJ. Idiopathic long QT syndrome: progress 

and questions. American Heart Journal. 1985;109: 399-
411. https://doi.org/10.1016/0002-8703(85)90626-X.
32.	 Num AK, Gislason G, Christianse CB, еt al. Synco-
pe and motor vehicle crash risk: a Danish Nationwide 
study. JAMA Intern. Med. 2016;176(4): 503-510. https://
doi:10.1001/jamainternmed.2015.8606.
33.	 Margulescu AD, Anderson MH. A review of driving 
restrictions in patients at risk of syncope and cardiac ar-
rhythmias associated with sudden incapacity: differing 
global approaches to regulation and risk. Arrhythm Elec-
trophysiol Rev. 2019;8(2): 90-98. https://doi:10.15420/
aer.2019.13.2.
34.	 Quartieri F, Cauti F, Calo L, et al. Retrospective anal-
ysis of Confirm Rx SharpSense Technology using Re-
al-World Data from the SMART Registry. Presented at 
Asia Pacific Heart Rhythm Society (APHRS); Bangkok, 
Thailand; Oct 27-29, 2019. 
35.	 Piorkowski C, Shaik NA, Tilz RR, et al. Episode Rates 
with Confirm Rx SharpSense Technology using a Re-
al-World Monitoring Database. Presented at Asia Pacific 
Heart Rhythm Society (APHRS); Bangkok, Thailand; Oct 
27-29, 2019. 
36.	 Piorkowski C, Manyam H, Lakkireddy D, et al. Effec-
tiveness and performance of Confirm Rx SharpSense Tech-
nology: A Multi-center Retrospective Analysis. Presented 
at Asia Pacific Heart Rhythm Society (APHRS); Bangkok, 
Thailand; Oct 27-29, 2019.
37.	 Werf C, Hofman N, Tan H, et al. Diagnostic yield in 
sudden unexplained death and aborted cardiac arrest in the 
young: The experience of a tertiary referral center in The 
Netherlands. Heart Rhythm. 2010;7: 1383-1389. https://
doi: 10.1016/j.hrthm.2010.05.036.
38.	 Kariman H, Harati S, Safari S, et al. Validation of 
EGSYS Score in Prediction of Cardiogenic Syncope. 
Emergency Medicine International. 2015. https://doi.
org/10.1155/2015/515370
39.	 Bispoa J, Azevedoa P, Mota T, et al. EGSYS score for 
the prediction in cardiac etiology in syncope: Is it useful 
in an out-patient setting? Revista Portuguesa de Cardi-
ologia. 2020;39(5): 255-261. https://doi.org/10.1016/j.
repce.2020.05.012.
40.	 Ungar A, Del Rosso A, Giada F, et al. Early and late 
outcome of treated patients referred for syncope to emer-
gency department: the EGSYS 2 follow-up study. Euro-
pean Heart Journal. 2010 Aug;31(16): 2021-6. https://doi.
org/10.1093/eurheartj/ehq115.



36	 ORIGINAL ARTIСLES

JOURNAL OF ARRHYTHMOLOGY, № 4 (122), 2025


