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Supplementary Data Table |

Frequency of the causes of syncope according to age

Age Source Reflex | Orthostatic Cardiac | Non-syncopal | Unexplained | Setting
(%) hypotension (%) | (%) TLOC (%) (%)
<40 years Olde Nordkamp' | 51 25 1.1 18 27 ED and chest pain unit
40 — 60 years | Olde Nordkamp' |37 6 3 19 34 ED and chest pain unit
<65 years Del Rosso” 68.5 0.5 12 - 19 Cardiology department
>60/65 years | Del Rosso® 52 3 34 - " Cardiology department
Ungar® 62 8 11 - 14 Geriatric department
Olde Nordkamp' | 25 8.5 13 125 41 ED and chest pain unit
>75 years Ungar® 36 30 16 - 9 Geriatric department.
Note. In a further 8% of patients,
the diagnosis was multifactorial
or drug-related

©ESC 2018

ED = emergency department; TLOC = transient loss of consciousness.
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Supplementary Data Table 2 Frequency of the causes of syncope in the general population, emergency depart-
ments, and specialized clinical settings

Setting Source Reflex | Orthostatic Cardiac | Non-syncopal | Unexplained | Notes
(%) hypotension (%) | (%) TLOC (%) (%)
General Framingham 21 94 9.5 9 37 Mean age at entry of 51 = 14
population studies® years, adolescents excluded.
Other causes of syncope
(medication, etc.) were
found in 14.3% of the popu-
lation. Furthermore, 44% of
population did not seek a
medical visit
ED Ammirati® 35 6 21 20 17
Sarasin® 38° 24 11 8 19
Blanc’ 48 4 10 13 24
Disertori® 45 6 11 17 19
Olde Nordkamp' | 39 5 5 17 33
Range 35-48 | 4-24 5-21 8-20 17-33
Syncope unit Alboni’ 56 2 23 1 18 In the cardiology department
(dedicated 10
facility) Chen 56 6 37 3 20 In the cardiology depart-
Y ment. Total percentage is
greater than 100% because
18.4% of patients had mul-
tiple diagnoses
Shen"' 65 10 6 2 18 In the ED
Brignole'? 65 10 13 6 5 Multicentre study of 19 syn-
cope units with referral from
ED and standardized diag-
nostic pathway (interactive
decision-making software
and central monitoring)
Ammirati'® 73 1 6 2 18 Outpatient referral g
o~
O
Range 56-73 |1-10 6-37 1-6 5-20 b
©

ED = emergency department; TLOC = transient loss of consciousness.
“Some differences in diagnostic definitions.
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Supplementary Data Table 3 Risk stratification at initial evaluation in prospective population studies

Study Risk factors Score Endpoints Results (validation
cohort)
San Francisco' | - Abnormal ECG No risk: 0 items Serious events at 7 days 98% sensitive and
- Congestive heart failure Risk: >1 item 56% specific

- Shortness of breath
- Haematocrit <30%
- Systolic blood

pressure <90 mmHg

Martin et al'® - Abnormal ECG 0to 4 (1 point 1-year severe arrhythmias 0% score O
- History of ventricular each item) or arrhythmic death 5% score 1
arrhythmia 16% score 2
- History of congestive 27% score 3 or 4
heart failure

- Age >45 years

OESIL'"® - Abnormal ECG 0to 4 (1 point 1-year total mortality 0% score 0
- History of cardiovascular diseases each item) 0.6% score 1
- Lack of prodromes 14% score 2
- Age >65 years 29% score 3
53% score 4
EGSYS" - Palpitations before syncope (+4) Sum of 4 and - 2-year total mortality 2% score <3
- Abnormal ECG and/or heart points 21% score >3
disease (+3) Cardiac syncope probability
- Syncope during effort (+3) 2% score <3
- Syncope while supine (4-2) 13% score 3
- Autonomic prodromes® (-1) 33% score 4
- Predisposing and/or precipitating 77% score >4

factors® (-1)

ROSE'® - BNP level >300 pg/mL No risk: 0 items 1-month serious events or 87% sensitivity and
- Bradycardia (HR <50 b.p.m.) Risk: >1 item death (which occurred in 7.1%) 65% specificity;
- Faecal occult blood 98% negative
- Haemoglobin <90 g/L predictive value

- Chest pain associated with syncope
- ECG showing Q waves

- Saturation <94% on room air

Canadian'’ - Predisposition to vasovagal Sum of 4 and — points | Serious events at 30 days From 0.4% for a
symptoms (—1) (from =3 to 11) score of —3 to 84%
- History of heart disease (+1) for a score of 11
- SBP <90 or >180 mmHg (+2)

- Elevated troponin (+2)
- QRS axis <-30° or >100° (+1)
- QRS duration >130 ms (+1)
- QTc interval >480 ms (+2)
- Diagnosis of VVS in ED (-2)
- Diagnosis of cardiac
syncope in ED (+2)

©ESC 2018

This table shows several different studies that have analysed the impact of different clinical data on the follow-up of patients presenting with syncope. Overall, an abnormal
ECG, increased age, or data suggestive of heart disease, imply a worse prognosis at 1 - 2-year follow-up.

BNP = B-type natriuretic peptide; ECG = electrocardiogram; ED = emergency department; EGSYS = Evaluation of Guidelines in SYncope Study; OESIL = Osservatorio
Epidemiologico sulla Sincope nel Lazio; ROSE = Risk stratification Of Syncope in the Emergency department; QTc = corrected QT; SBP = systolic blood pressure; VVS = vaso-
vagal syncope.

“Nausea/vomiting.

®Warm, crowded place/prolonged orthostasis/fear, pain, or emotion.
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Supplementary Data Table 5 Meta-analysis of randomized trials comparing diagnostic yields of an implantable loop
recorder strategy versus a conventional strategy in patients with unexplained syncope

Study ILR group, n/N (%) Control group, n/N (%) Relative probability 95% ClI P value
RAST 2001>' 14/27 (52) 6/30 (20) 2.6 12-58 0.01
EaSyAS 2006°° 43/101 (43) 7197 (7) 59 2.8-12 0.001
Da Costa 2013°* 15/41 (37) 4/37 (11) 34 12-93 0.01
FRESH 2014** 18/39 (46) 2/39 (5) 9.0 2.2-36 0.001
EaSyAS 11 2016°° 62/125 (50) 217121 (17) 29 19-44 0.001
Total 152/333 (46) 40/324 (12) 3.6 2.45.3 0.001

©ESC 2018

Test for heterogeneity: P = 0.26.
Cl = confidence interval; EaSyAS = Eastbourne Syncope Assessment Study; FRESH = French Study on implantable Holter recorders in syncope; ILR = implantable loop re-
corder; RAST = Randomized Assessment of Syncope Trial.

Supplementary Data Table 6

ILR results in patients with unexplained syncope and bundle branch block

Number of ILR-documented ILR- documented ILR- documented No ILR
patients with ILR, n attack, n arrhythmias, n AV block, n documentation, n
Brignole 2001°¢ 52 24 22 12 28
Moya 2011°’ 108 52 45 36 56
Da Costa 2013%° | 41 15 15 11 26
Total 201 91 (45%) 82 (41%) 59 (29%) 110 (55%)

©ESC 2018

AV = atrioventricular; ILR = implantable loop recorder.

Supplementary Data Table 7

ILR results in patients with suspected non-established epilepsy

Patients with ILR, n ILR-documented ILR-documented No ILR documentation
attack arrhythmias

Simpson 2000°® 1 1 (100%) 0 (0%) 0 (0%)

Kanjwal 2009°’ 3 3 (100%) 3 (100%) 0 (0%)

Zaidi 2000*° 10 2 (20%) 2 (20%) 9 (80%)

Ho 2006 14 6 (43%) 0 (0%) 8 (57%)

Petkar 2012* 103 69 (67%) 28 (27%) 34 (33%)

Maggi 2014 28 17 (61%) 8 (29%) 11 (39%)

Total 159 98 (62%) 41 (26%) 61 (38%)

©ESC 2018

ILR = implantable loop recorder; na = not available.
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Supplementary Data Table 8

ILR results in patients with unexplained falls

Patients with ILR-documented ILR-documented diagnostic No ILR
ILR, n attack, n (%) arrhythmias, n (%) documentation, n (%)
Armstrong 2003* 6 3 (50) 1(15) 3 (50)
Ryan 2010* 71 48 (68) 3(4) 23 (32)
Maggi 2014* 29 16 (55) 7 (24) 13 (45)
Bhangu 2016* 70 56 (80) 14 (20) 14 (20)
Total 176 123 (70) 25 (14) 53 (36)

©ESC 2018

ILR = implantable loop recorder.

Supplementary Data Table 9 Cardiac pacing for syncope: comparative results in different settings

Setting/condition Diagnostic tool Bradycardicmechanism Recurrence of Reference(s)
of syncope syncope with pacing
Documented paroxysmal AVB ECG (standard or Established 1% at 5 years Aste®’
prolonged monitoring) 0% at 4 years® Brignole*®
0% at 3.5 years 7% at 5 years Sud*®
Langenfeld®®
Undocumented paroxysmal AVB Positive EPS Likely ~7% at 2 years B4%7
in Patients Wlth BBB ............................................................................................................
Clinical evaluation Suspected 13.5% at 2 years PRESS®’
14% at 5 years Aste®’
Sick sinus syndrome Clinical evaluation Suspected 15% at 5 years Sgarbossa””
22% at 5 years DANPACE®?
28% at 5 years Langenfeld®®
Asystolic pause, no structural ECG (standard or Established 12% at 2 years ISSUE 2°*
heart disease, reflex syncope prolonged monitoring) 24% at 3 years 25% at 2 years SUP 2%°
likely ISSUE 3°¢
Carotid sinus syndrome (cardi- Carotid sinus massage Likely 10% at 1 year Claesson®’
oinhibitory form) 11% at 5 years Lopes™®
16% at 3 years SUP 2°°
16% at 4 years Brignole59
20% at 5 years Gaggioli60
Tilt-induced syncope (asystolic Tilt test Likely 6% at 5 years VASIS®!
form) 7% at 3 years SYDIT®?
23% at 3 years SUP 2°°
9% at 2 yrs SPAIN7?
Tilt-induced syncope(non-asys- Tilt test Possible 22% at 1 year VPS |63
tolic form) 33% at 6 months VPS 11
44% at 1 year SYNPACE®®
Unexplained syncope ATP test Suspected 23% at 3 years ATP Study®®

©ESC 2018

ATP = adenosine triphosphate; AVB = atrioventricular block; B4 = bradycardia detection in Bundle Branch Block; BBB = bundle branch block; DANPACE = Danish Multicenter
Randomized Trial on single lead atrial pacing vs. dual-chamber pacing in sick sinus syndrome; ECG = electrocardiogram; EPS = electrophysiological study; ISSUE = International Study
on Syncope of Unknown Etiology; PRESS = Prevention of syncope through permanent cardiac pacing in patients with bifascicular block; SUP = Syncope Unit Project; SYDIT =
Syncope Diagnosis and Treatment Study; SYNPACE = Vasovagal Syncope and Pacing Trial; VASIS = Vasovagal Syncope International Study; VPS = Vasovagal Pacemaker Study.
“Low-adenosine idiopathic atrioventricular block.
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Supplementary Data Table 10 Recurrence of syncope in patients left untreated after diagnostic assessment (except
for education and lifestyle modification)

ATP positive

Reference Aectiology Prevalence of syncopes per Patients with recurrence Additional comments
patient before diagnostic of syncope after diagnostic
evaluation, median (IQR) evaluation (%)
or mean = SD
Sheldon et al®’ VVS Median 3 per year 41% at 2 years No therapy
Tilt negative
Sheldon et al®’ VVS Median 4 per year 37% at 2 years No therapy
Tilt positive
VPS |13 VS 6 (3—40) during previous year 70% at 1 year No therapy
Tilt positive
PC-Trial®® VVS 3 (2-5) during previous 2 years 51% at 14 months Education, lifestyle
Tilt positive and negative (-80% yearly burden) modification
Aydin et al®’ VVS 42+£04 27% at 2 years Education, lifestyle
Tilt positive and negative (-77% monthly burden) modification
VASIS-Etilefrine’® | VVS 4 (3—17) during previous 2 years 24% at 1 year Placebo drug therapy
Tilt positive
POST”! VVS 3 (1-6) during previous year 35% at 1 year Placebo drug therapy
Tilt positive
Madrid et al’> VVS Median 3 per year 46% at 1 year Placebo drug therapy
Tilt positive
VPS 115 VVS 4 (3—12) during previous year 40% at 6 months Sham treatment
Tilt positive (pacemaker off)
SYNPACE®® VVS 4 (3—6) during previous 6 months | 44% at 1 year Sham treatment
Tilt positive (pacemaker off)
VASIS®! Reflex — Cl 3 (3—4.5) during previous 2 years | 50% at 2 years No therapy
Tilt positive
SPAIN’? VVS - ClI >5 during life 46% at 2 years Sham treatment
Tilt positive (pacemaker off)
Solari et al’* Carotid sinus syndrome 0.5 (0-1) per year 0 (0-0) per year (-87% burden) | No therapy
Sup 2°° Reflex 3 (2—4) during previous 2 years 33% at 2 years ILR
(-85% yearly burden)
ISSUE 2°* Reflex 4 (3-5) during previous 2 years 49% at 2 years ILR
ISSUE 3°¢ Reflex 5 (3—6) during previous 2 years 57% at 2 years Sham treatment
(pacemaker off)
PICTURE”® Unexplained Median 4 during previous 2 years | 36% at 1 year ILR
Donateo et al’® Unexplained 3 (2-5) during previous year 50% at 18 months ILR

ATP Study®®

Unexplained
ATP positive

na

69% at 2 years

Sham treatment

(pacemaker off)

Continued
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ISSUE”” Unexplained SHD 2 (1-4) during previous 2 years 19% at 15 months ILR
ISSUE>® Cardiac — BBB 3 (2—4) during previous 2 years 48% at 15 months ILR
B4% Cardiac — BBB 2 (1-3) during previous 6 months | 33% at 19 months ILR
PRESS®' Cardiac — BBB 1 (1-2) during previous 6 months | 14% at 2 years Sham treatment
(pacemaker off) g
THEOPACE’® Sick sinus syndrome 32+43 30% at 4 years No therapy %

ATP =adenosine triphosphate; B4 =Bradycardia detection in Bundle Branch Block; BBB =bundle branch block; Cl= cardioinhibitory; ILR=implantable loop recorder;
IQR =interquartile range; ISSUE = International Study on Syncope of Unknown Etiology; na=not available; PC-Trial = Physical Counterpressure Manoeuvres Trial;
PICTURE = Place of Reveal In the Care pathway and Treatment of patients with Unexplained Recurrent Syncope; POST = Prevention of Syncope Trial; PRESS = Prevention of
syncope through permanent cardiac pacing in patients with bifascicular block; SD =standard deviation; SHD =structural heart disease; SUP =Syncope Unit Project;
SYNPACE = Vasovagal Syncope and Pacing Trial; THEOPACE = the effects of oral theophylline and of a permanent pacemaker on the symptoms and complications of sick sinus
syndrome; VASIS = Vasovagal Syncope International Study; VPS = Vasovagal Pacemaker Study; VVS = vasovagal syncope.

Comment on above table

It is a common finding that syncopal recurrences often decrease
spontaneously after medical assessment, even in the absence of a spe-
cific therapy. In general, >50% of patients with recurrent syncopal
episodes in the 1 or 2 years before evaluation do not have syncopal
recurrences in the following 1 or 2 years and, in those with recur-
rences, the burden of syncope decreases by >70% compared with
the period before. The decrease seems to be more evident when
there is a lack of a clear anatomical substrate for syncope, such as in
the case of reflex syncope and unexplained syncope. The reason for
this decrease is not known. Several potential clinical, statistical, and
psychological explanations have been suggested, and all probably play
a role. The education and reassurance effect is probably the most likely
reason for the decrease in syncope. As a consequence of the diagnos-
tic evaluation, the patient understands the mechanism of syncope
and is instructed on the recognition of the prodrome and triggers,
thus learning how to prevent recurrences or to limit the conse-
quences of loss of consciousness. Closely related to the education
and reassurance effect is the expectancy effect.””~®" The subject-expect-
ancy effect is a form of reactivity that occurs in medical treatments
when a patient expects a given result, which unconsciously affects the
outcome, or reports the expected result. In the physician-expectancy
effect, the physician consciously or unconsciously influences patient
behaviour. The expectancy effect can only be presumed in syncope.
However, the expectancy effect of sham or placebo treatments
seem modest, if any, as in controlled trials reported in Supplementary
Data Table 10 the recurrence rate with sham or placebo treatment
was not different from that with no treatment.® Finally, two pure
statistical explanations have been advocated. One is the ‘Regression-
to-the-mean effect’®® It is known that syncopal recurrence is not con-
stant, but fluctuates over time, peaking at the time of evaluation (pre-
test mean). If a variable is extreme on its first measurement, it will
tend to be closer to the average on its second measurement (post-
test mean). Thus, even in the absence of any therapy, the incidence of
syncope in those under surveillance will regress towards the
mean.®*® The second is the ‘Poisson distribution’. In patients with
frequently recurrent vasovagal syncope, the days were distributed

randomly in time with easily identifiable and idiosyncratic rate con-
stants that tightly fit Poisson distributions.®®

References

. Olde Nordkamp LR, van Dijk N, Ganzeboom KS, Reitsma JB, Luitse ]S, Dekker

LR, Shen WK, Wieling W. Syncope prevalence in the ED compared to general

practice and population: a strong selection process. Am | Emerg Med

2009;27:271-279.

Del Rosso A, Alboni P, Brignole M, Menozzi C, Raviele A. Relation of clinical

presentation of syncope to the age of patients. Am | Cardiol 2005;96:1431-1435.

. Ungar A, Mussi C, Del Rosso A, Noro G, Abete P, Ghirelli L, Cellai T, Landi A,

Salvioli G, Rengo F, Marchionni N, Masotti G, ltalian Group for the Study of
Syncope in the Elderly. Diagnosis and characteristics of syncope in older patients
referred to geriatric departments. | Am Geriatr Soc 2006;54:1531-1536.

. Soteriades ES, Evans JC, Larson MG, Chen MH, Chen L, Benjamin EJ, Levy D.

Incidence and prognosis of syncope. N Engl | Med 2002;347:878—885.

. Ammirati F, Colivicchi F, Santini M. Diagnosing syncope in clinical practice.

Implementation of a simplified diagnostic algorithm in a multicentre prospective

trial - the OESIL 2 study (Osservatorio Epidemiologico della Sincope nel Lazio).

Eur Heart | 2000;21:935-940.

Sarasin FP, Louis-Simonet M, Carballo D, Slama S, Rajeswaran A, Metzger |T,

Lovis C, Unger PF, Junod AF. Prospective evaluation of patients with syncope: a

population-based study. Am | Med 2001;111:177-184.

Blanc JJ, L'Her C, Touiza A, Garo B, L'Her E, Mansourati ]. Prospective evaluation

and outcome of patients admitted for syncope over a 1 year period. Eur Heart |

2002;23:815-820.

Disertori M, Brignole M, Menozzi C, Raviele A, Rizzon P, Santini M, Proclemer A,

Tomasi C, Rossillo A, Taddei F, Scivales A, Migliorini R, De Santo T, Evaluation

of Guidelines in Syncope Study G. Management of patients with syncope

referred urgently to general hospitals. Europace 2003;5:283-291.

Alboni P, Brignole M, Menozzi C, Raviele A, Del Rosso A, Dinelli M, Solano A,

Bottoni N. Diagnostic value of history in patients with syncope with or without

heart disease. | Am Coll Cardiol 2001;37:1921-1928.

10. Chen LY, Gersh BJ, Hodge DO, Wieling W, Hammill SC, Shen WK. Prevalence
and clinical outcomes of patients with multiple potential causes of syncope. Mayo
Clin Proc 2003;78:414-420.

11. Shen WK, Decker WW, Smars PA, Goyal DG, Walker AE, Hodge DO, Trusty
JM, Brekke KM, Jahangir A, Brady PA, Munger TM, Gersh BJ, Hammill SC, Frye
RL. Syncope Evaluation in the Emergency Department Study (SEEDS): a multidis-
ciplinary approach to syncope management. Circulation 2004;110:3636—3645.

12. Brignole M, Ungar A, Bartoletti A, Ponassi |, Lagi A, Mussi C, Ribani MA, Tava G,
Disertori M, Quartieri F, Alboni P, Raviele A, Ammirati F, Scivales A, De Santo T,
Evaluation of Guidelines in Syncope Study 2 (EGSYS-2) GROUP. Standardized-
care pathway vs. usual management of syncope patients presenting as emergen-
cies at general hospitals. Europace 2006;8:644—650.

13. Ammirati F, Colaceci R, Cesario A, Strano S, Della Scala A, Colangelo |, De
Santo T, Toscano E, Ricci R, Santini M. Management of syncope: clinical and eco-
nomic impact of a Syncope Unit. Europace 2008;10:471-476.

-

N

w

NN

(%2}

o

~

©

o



ESC Guidelines 1

14. Quinn J, McDermott D, Stiell I, Kohn M, Wells G. Prospective validation of the 35. Sulke N, Sugihara C, Hong P, Patel N, Freemantle N. The benefit of a remotely
San Francisco Syncope Rule to predict patients with serious outcomes. Ann monitored implantable loop recorder as a first line investigation in unexplained
Emerg Med 2006;47:448—454. syncope: the EaSyAS |l trial. Europace 2016;18:912-918.

15. Martin TP, Hanusa BH, Kapoor WN. Risk stratification of patients with syncope. 36. Brignole M, Menozzi C, Moya A, Garcia-Civera R, Mont L, Alvarez M, Errazquin
Ann Emerg Med 1997;29:459—-466. F, Beiras J, Bottoni N, Donateo P, International Study on Syncope of Uncertain

16. Colivicchi F, Ammirati F, Melina D, Guido V, Imperoli G, Santini M, OESIL Etiology (ISSUE) Investigators. Mechanism of syncope in patients with bundle
(Osservatorio  Epidemiologico sulla Sincope nel Lazio) Study Investigators. branch  block and  negative electrophysiological  test.  Circulation
Development and prospective validation of a risk stratification system for pa- 2001;104:2045-2050.
tients with syncope in the emergency department: the OESIL risk score. Eur 37. Moya A, Garcia-Civera R, Croci F, Menozzi C, Brugada ], Ammirati F, Del Rosso
Heart | 2003;24:811-819. A, Bellver-Navarro A, Garcia-Sacristan J, Bortnik M, Mont L, Ruiz-Granell R,

17. Del Rosso A, Ungar A, Maggi R, Giada F, Petix NR, De Santo T, Menozzi C, Navarro X, Bradycardia detection in Bundle Branch Block (B4) study. Diagnosis,
Brignole M. Clinical predictors of cardiac syncope at initial evaluation in patients management, and outcomes of patients with syncope and bundle branch block.
referred urgently to a general hospitall the EGSYS score. Heart Eur Heart | 2011;32:1535-1541.
2008;94:1620-1626. 38. Simpson CS, Barlow MA, Krahn AD, Klein GJ, Yee R, Skanes AC. Recurrent seiz-

18. Reed M), Newby DE, Coull AJ, Prescott R|, Jacques KG, Gray AJ. The ROSE ure diagnosed by the insertable loop recorder. | Interv Card Electrophysiol
(Risk stratification Of Syncope in the Emergency department) study. | Am Coll 2000;4:475—479.

Cardiol 2010;55:713-721. 39. Kanjwal K, Karabin B, Kanjwal Y, Grubb BP. Differentiation of convulsive syncope

19. Thiruganasambandamoorthy V, Kwong K, Wells GA, Sivilotti ML, Mukarram M, from epilepsy with an implantable loop recorder. Int | Med Sci 2009;6:296—300.
Rowe BH, Lang E, Perry J], Sheldon R, Stiell IG, Taljaard M. Development of the 40. Zaidi A, Clough P, Cooper P, Scheepers B, Fitzpatrick AP. Misdiagnosis of epi-
Canadian Syncope Risk Score to predict serious adverse events after emergency lepsy: many seizure-like attacks have a cardiovascular cause. | Am Coll Cardiol
department assessment of syncope. CMAJ 2016;188:E289-298. 2000;36:181-184.

20. Brignole M, Menozzi C, Bartoletti A, Giada F, Lagi A, Ungar A, Ponassi I, Mussi C, 41. Ho RT, Wicks T, Wyeth D, Nei M. Generalized tonic-clonic seizures detected
Maggi R, Re G, Furlan R, Rovelli G, Ponzi P, Scivales A. A new management of by implantable loop recorder devices: diagnosing more than cardiac arrhythmias.
syncope: prospective systematic guideline-based evaluation of patients referred Heart Rhythm 2006;3:857-861.
urgently to general hospitals. Eur Heart | 2006;27:76—-82. 4?2. Petkar S, Hamid T, Iddon P, Clifford A, Rice N, Claire R, McKee D, Curtis N,

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Costantino G, Perego F, Dipaola F, Borella M, Galli A, Cantoni G, Dell'Orto S,
Dassi S, Filardo N, Duca PG, Montano N, Furlan R, STePS Investigators. Short-
and long-term prognosis of syncope, risk factors, and role of hospital admission:
results from the STePS (Short-Term Prognosis of Syncope) study. | Am Coll
Cardiol 2008;51:276-283.

Ungar A, Tesi F, Chisciotti VM, Pepe G, Vanni S, Grifoni S, Balzi D, Rafanelli M,
Marchionni N, Brignole M. Assessment of a structured management pathway for
patients referred to the Emergency Department for syncope: results in a tertiary
hospital. Europace 2016;18:457—-462.

Quinn JV, Stiell IG, McDermott DA, Sellers KL, Kohn MA, Wells GA. Derivation
of the San Francisco Syncope Rule to predict patients with short-term serious
outcomes. Ann Emerg Med 2004;43:224-232.

Grossman SA, Fischer C, Lipsitz LA, Mottley L, Sands K, Thompson S,
Zimetbaum P, Shapiro NI. Predicting adverse outcomes in syncope. | Emerg Med
2007;33:233-239.

Birnbaum A, Esses D, Bijur P, Wollowitz A, Gallagher EJ. Failure to validate the
San Francisco Syncope Rule in an independent emergency department popula-
tion. Ann Emerg Med 2008;52:151-159.

Sun BC, Mangione CM, Merchant G, Weiss T, Shlamovitz GZ, Zargaraff G,
Shiraga S, Hoffman JR, Mower WR. External validation of the San Francisco
Syncope Rule. Ann Emerg Med 2007;49:420-427, 427 e421-424.

Schladenhaufen R, Feilinger S, Pollack M, Benenson R, Kusmiesz AL. Application
of San Francisco Syncope Rule in elderly ED patients. Am | Emerg Med
2008;26:773-778.

Daccarett M, Jetter TL, Wasmund SL, Brignole M, Hamdan MH. Syncope in the
emergency department: comparison of standardized admission criteria with clin-
ical practice. Europace 2011;13:1632-1638.

Thiruganasambandamoorthy V, Hess EP, Turko E, Perry JJ, Wells GA, Stiell IG.
Outcomes in Canadian emergency department syncope patients—are we doing a
good job? | Emerg Med 2013;44:321-328.

Thiruganasambandamoorthy V, Taljaard M, Stiell IG, Sivilotti ML, Murray H,
Vaidyanathan A, Rowe BH, Calder LA, Lang E, McRae A, Sheldon R, Wells GA.
Emergency department management of syncope: need for standardization and
improved risk stratification. Intern Emerg Med 2015;10:619—-627.

Krahn AD, Klein GJ, Yee R, Skanes AC. Randomized assessment of syncope trial:
conventional diagnostic testing versus a prolonged monitoring strategy.
Circulation 2001;104:46—51.

Farwell DJ, Freemantle N, Sulke N. The clinical impact of implantable loop re-
corders in patients with syncope. Eur Heart | 2006;27:351-356.

Da Costa A, Defaye P, Romeyer-Bouchard C, Roche F, Dauphinot V, Deharo JC,
Jacon P, Lamaison D, Bathelemy JC, Isaaz K, Laurent G. Clinical impact of the
implantable loop recorder in patients with isolated syncope, bundle branch block
and negative workup: a randomized multicentre prospective study. Arch
Cardiovasc Dis 2013;106:146—154.

Podoleanu C, DaCosta A, Defaye P, Taieb ], Galley D, Bru P, Maury P, Mabo P,
Boveda S, Cellarier G, Anselme F, Kouakam C, Delarche N, Deharo JC, FRESH
investigators. Early use of an implantable loop recorder in syncope evaluation: a
randomized study in the context of the French healthcare system (FRESH study).
Arch Cardiovasc Dis 2014;107:546—552.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

Cooper PN, Fitzpatrick AP. Prolonged implantable electrocardiographic moni-
toring indicates a high rate of misdiagnosis of epilepsy—REVISE study. Europace
2012;14:1653-1660.

Maggi R, Rafanelli M, Ceccofiglio A, Solari D, Brignole M, Ungar A. Additional
diagnostic value of implantable loop recorder in patients with initial diagnosis of
real or apparent transient loss of consciousness of uncertain origin. Europace
2014;16:1226—1230.

Armstrong VL, Lawson J, Kamper AM, Newton |, Kenny RA. The use of an
implantable loop recorder in the investigation of unexplained syncope in older
people. Age Ageing 2003;32:185—188.

Ryan DJ, Nick S, Colette SM, Roseanne K. Carotid sinus syndrome, should we
pace? A multicentre, randomised control trial (Safepace 2). Heart
2010;96:347-351.

Bhangu J, McMahon CG, Hall P, Bennett K, Rice C, Crean P, Sutton R, Kenny RA.
Long-term cardiac monitoring in older adults with unexplained falls and syncope.
Heart 2016;102:681-686.

Aste M, Oddone D, Donateo P, Solano A, Maggi R, Croci F, Solari D, Brignole
M. Syncope in patients paced for atrioventricular block. Europace
2016;18:1735-1739.

Brignole M, Deharo |C, De Roy L, Menozzi C, Blommaert D, Dabiri L, Ruf J,
Guieu R. Syncope due to idiopathic paroxysmal atrioventricular block: long-term
follow-up of a distinct form of atrioventricular block. | Am Coll Cardiol
2011;58:167-173.

Sud S, Klein GJ, Skanes AC, Gula LJ, Yee R, Krahn AD. Implications of mechanism
of bradycardia on response to pacing in patients with unexplained syncope.
Europace 2007;9:312-318.

Langenfeld H, Grimm W, Maisch B, Kochsiek K. Course of symptoms and spon-
taneous ECG in pacemaker patients: a 5-year follow-up study. Pacing Clin
Electrophysiol 1988;11:2198-2206.

Santini M, Castro A, Giada F, Ricci R, Inama G, Gaggioli G, Calo L, Orazi S,
Viscusi M, Chiodi L, Bartoletti A, Foglia-Manzillo G, Ammirati F, Loricchio ML,
Pedrinazzi C, Turreni F, Gasparini G, Accardi F, Raciti G, Raviele A. Prevention
of syncope through permanent cardiac pacing in patients with bifascicular block
and syncope of unexplained origin: the PRESS study. Circ Arrhythm Electrophysiol
2013;6:101-107.

Sgarbossa EB, Pinski SL, Jaeger FJ, Trohman RG, Maloney |D. Incidence and pre-
dictors of syncope in paced patients with sick sinus syndrome. Pacing Clin
Electrophysiol 1992;15:2055-2060.

Ng Kam Chuen MJ, Kirkfeldt RE, Andersen HR, Nielsen JC. Syncope in paced pa-
tients with sick sinus syndrome from the DANPACE trial: incidence, predictors
and prognostic implication. Heart 2014;100:842-847.

Brignole M, Sutton R, Menozzi C, Garcia-Civera R, Moya A, Wieling W,
Andresen D, Benditt DG, Vardas P, International Study on Syncope of Uncertain
Etiology 2 (ISSUE 2) Group. Early application of an implantable loop recorder
allows effective specific therapy in patients with recurrent suspected neurally
mediated syncope. Eur Heart | 2006;27:1085-1092.

Brignole M, Arabia F, Ammirati F, Tomaino M, Quartieri F, Rafanelli M, Del
Rosso A, Rita Vecchi M, Russo V, Gaggioli G, Syncope Unit Project 2 (SUP 2) in-
vestigators. Standardized algorithm for cardiac pacing in older patients affected



12

ESC Guidelines

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

by severe unpredictable reflex syncope: 3-year insights from the Syncope Unit
Project 2 (SUP 2) study. Europace 2016;18:1427-1433.

Brignole M, Menozzi C, Moya A, Andresen D, Blanc JJ, Krahn AD, Wieling W,
Beiras X, Deharo ]JC, Russo V, Tomaino M, Sutton R, International Study on
Syncope of Uncertain Etiology 3 (ISSUE-3) Investigators. Pacemaker therapy in
patients with neurally mediated syncope and documented asystole: Third
International Study on Syncope of Uncertain Etiology (ISSUE-3): a randomized
trial. Circulation 2012;125:2566-2571.

Claesson JE, Kristensson BE, Edvardsson N, Wahrborg P. Less syncope and
milder symptoms in patients treated with pacing for induced cardioinhibitory ca-
rotid sinus syndrome: a randomized study. Europace 2007;9:932-936.

Lopes R, Goncalves A, Campos J, Frutuoso C, Silva A, Touguinha C, Freitas |,
Maciel M. The role of pacemaker in hypersensitive carotid sinus syndrome.
Europace 2011;13:572-575.

Brignole M, Menozzi C, Lolli G, Bottoni N, Gaggioli G. Long-term outcome of
paced and nonpaced patients with severe carotid sinus syndrome. Am | Cardiol
1992:69:1039-1043.

Gaggioli G, Brignole M, Menozzi C, Devoto G, Oddone D, Gianfranchi L, Gostoli
E, Bottoni N, Lolli G. A positive response to head-up tilt testing predicts synco-
pal recurrence in carotid sinus syndrome patients with permanent pacemakers.
Am | Cardiol 1995;76:720-722.

Sutton R, Brignole M, Menozzi C, Raviele A, Alboni P, Giani P, Moya A. Dual-
chamber pacing in the treatment of neurally mediated tilt-positive cardioinhibi-
tory syncope: pacemaker versus no therapy: a multicenter randomized study.
The Vasovagal Syncope International Study (VASIS) Investigators. Circulation
2000;102:294-299.

Ammirati F, Colivicchi F, Santini M, Syncope Diagnosis and Treatment Study
Investigators. Permanent cardiac pacing versus medical treatment for the preven-
tion of recurrent vasovagal syncope: a multicenter, randomized, controlled trial.
Circulation 2001;104:52-57.

Connolly SJ, Sheldon R, Roberts RS, Gent M. The North American Vasovagal
Pacemaker Study (VPS). A randomized trial of permanent cardiac pacing for the
prevention of vasovagal syncope. | Am Coll Cardiol 1999;33:16—20.

Connolly SJ, Sheldon R, Thorpe KE, Roberts RS, Ellenbogen KA, Wilkoff BL,
Morillo C, Gent M, VPS Il Investigators. Pacemaker therapy for prevention of
syncope in patients with recurrent severe vasovagal syncope: Second Vasovagal
Pacemaker Study (VPS Il): a randomized trial. JAMA 2003;289:2224-2229.
Raviele A, Giada F, Menozzi C, Speca G, Orazi S, Gasparini G, Sutton R, Brignole
M, Vasovagal Syncope and Pacing Trial Investigators. A randomized, double-blind,
placebo-controlled study of permanent cardiac pacing for the treatment of re-
current tilt-induced vasovagal syncope. The Vasovagal Syncope and Pacing Trial
(SYNPACE). Eur Heart | 2004;25:1741-1748.

Flammang D, Church TR, De Roy L, Blanc J}, Leroy J, Mairesse GH, Otmani A,
Graux PJ, Frank R, Purnode P, ATP Multicenter Study. Treatment of unexplained
syncope: a multicenter, randomized trial of cardiac pacing guided by adenosine
5’-triphosphate testing. Circulation 2012;125:31-36.

Sheldon R, Rose S, Koshman ML. Comparison of patients with syncope of un-
known cause having negative or positive tilt-table tests. Am | Cardiol
1997,80:581-585.

van Dijk N, Quartieri F, Blanc J], Garcia-Civera R, Brignole M, Moya A, Wieling
W, PCTrial Investigators. Effectiveness of physical counterpressure maneuvers in
preventing vasovagal syncope: the Physical Counterpressure Manoeuvres Trial
(PC-Trial). ] Am Coll Cardiol 2006;48:1652—-1657.

Aydin MA, Mortensen K, Salukhe TV, Wilke I, Ortak M, Drewitz I, Hoffmann B,
Mullerleile K, Sultan A, Servatius H, Steven D, von Kodolitsch Y, Meinertz T,

70.

7

=

72.

7

w

74.

75.

76.

77.

78.

79.

80.

8

=

82.

8

(W]

84.

85.

86.

Ventura R, Willems S. A standardized education protocol significantly reduces
traumatic injuries and syncope recurrence: an observational study in 316 patients
with vasovagal syncope. Europace 2012;14:410—-415.

Raviele A, Brignole M, Sutton R, Alboni P, Giani P, Menozzi C, Moya A. Effect of
etilefrine in preventing syncopal recurrence in patients with vasovagal syncope: a
double-blind, randomized, placebo-controlled trial. The Vasovagal Syncope
International Study. Circulation 1999;99:1452-1457.

. Sheldon R, Connolly S, Rose S, Klingenheben T, Krahn A, Morillo C, Talajic M,

Ku T, Fouad-Tarazi F, Ritchie D, Koshman ML, POST Investigators. Prevention of
Syncope Trial (POST): a randomized, placebo-controlled study of metoprolol in
the prevention of vasovagal syncope. Circulation 2006;113:1164-1170.

Madrid AH, Ortega |, Rebollo G, Manzano |G, Segovia |G, Sanchez A, Pena G,
Moro C. Lack of efficacy of atenolol for the prevention of neurally mediated syn-
cope in a highly symptomatic population: a prospective, double-blind, random-
ized and placebo-controlled study. | Am Coll Cardiol 2001;37:554—559.

. Baron-Esquivias G, Morillo CA, Moya-Mitjans A, Martinez-Alday ], Ruiz-Granell

R, Lacunza-Ruiz J, Garcia-Civera R, Gutierrez-Carretero E, Romero-Garrido R.
Dual-chamber pacing with closed loop stimulation in recurrent reflex vasovagal
syncope: the SPAIN study. | Am Coll Cardiol 2017;70:1720-1728.

Solari D, Maggi R, Oddone D, Solano A, Croci F, Donateo P, Brignole M. Clinical
context and outcome of carotid sinus syndrome diagnosed by means of the
‘method of symptoms’. Europace 2014;16:928-934.

Edvardsson N, Frykman V, van Mechelen R, Mitro P, Mohii-Oskarsson A, Pasquie
JL, Ramanna H, Schwertfeger F, Ventura R, Voulgaraki D, Garutti C, Stolt P,
Linker NJ, PICTURE Study Investigators. Use of an implantable loop recorder to
increase the diagnostic yield in unexplained syncope: results from the PICTURE
registry. Europace 2011;13:262-269.

Donateo P, Brignole M, Menozzi C, Bottoni N, Alboni P, Dinelli M, Del Rosso A,
Croci F, Oddone D, Solano A, Puggioni E. Mechanism of syncope in patients
with positive adenosine triphosphate tests. | Am Coll Cardiol 2003;41:93-98.
Menozzi C, Brignole M, Garcia-Civera R, Moya A, Botto G, Tercedor L,
Migliorini R, Navarro X, International Study on Syncope of Uncertain Etiology
(ISSUE) Investigators. Mechanism of syncope in patients with heart disease and
negative electrophysiologic test. Circulation 2002;105:2741-2745.

Alboni P, Menozzi C, Brignole M, Paparella N, Gaggioli G, Lolli G, Cappato R.
Effects of permanent pacemaker and oral theophylline in sick sinus syndrome the
THEOPACE study: a randomized controlled trial. Circulation 1997;96:260—266.
Sud S, Massel D, Klein GJ, Leong-Sit P, Yee R, Skanes AC, Gula L], Krahn AD.
The expectation effect and cardiac pacing for refractory vasovagal syncope. Am J
Med 2007;120:54-62.

Sackett DL. Bias in analytic research. | Chronic Dis 1979;32:51-63.

. Kantowitz BH, Roediger HL, Elmes DG. Experimental Psychology. Boston:

Cengage Learning; 2009. p371.
Brignole M, Sutton R. Pacing for neurally mediated syncope: is placebo power-
less? Europace 2007;9:31-33.

. Connolly SJ. Permanent pacemaker therapy for neurally mediated syncope.

Circulation 2012;125:2552-2553.

Stigler SM. Regression towards the mean, historically considered. Stat Methods
Med Res 1997;6:103—114.

Chiolero A, Paradis G, Rich B, Hanley JA. Assessing the relationship between the
baseline value of a continuous variable and subsequent change over time. Front
Public Health 2013;1:29.

Sahota IS, Maxey C, Pournazari P, Sheldon RS. Clusters, gaps, and randomness.
Vasovagal syncope patterns. JACC:  Clinical ~ Electrophysiology
2017;3:1046—1053

recurrence



	ehy037-TF1
	ehy037-TF2
	ehy037-TF3
	ehy037-TF4
	ehy037-TF5
	ehy037-TF6
	ehy037-TF7
	ehy037-TF8
	ehy037-TF9
	ehy037-TF10
	ehy037-TF14
	ehy037-TF11
	ehy037-TF12
	ehy037-TF13
	ehy037-TF15
	ehy037-TF16
	ehy037-TF17
	ehy037-T10

