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CLINICIAN’S CAPSULE

What is known about the topic?

While the short-term (30-day) prognosis for emergency
department (ED) syncope is well studied, long-term out-
comes (beyond 30 days) are not well studied.

What did this study ask?

What is the long-term (1 year or later) prognosis, particu-
larly mortality and cardiac morbidity, among ED patients
with syncope?

What did this study find?

There was a notable mortality (7%), a sizeable cohort
(16%) with recurrent syncope requiring hospitalization,
and 6% required device insertion.

Why does this study matter to clinicians?

Emergency physicians should be aware of the long-term
outcomes and develop follow-up plans to reduce morbid-
ity and mortality.

ABSTRACT

Introduction: Long-term outcomes among syncope patients
are not well studied to guide physicians regarding outpatient
testing and follow-up. The objective of this study was to con-
duct a systematic review for outcomes at 1-year or later
among ED syncope patients.

Methods: We searched Cochrane Central, Medline, Medline in
Process, PubMed, Embase, and the Cumulative Index to Nurs-
ing databases from inception to December 2018. We included
studies that reported long-term outcomes among ED syncope
patients. We excluded studies on patients <16 years old, stud-
ies that included syncope mimickers (pre-syncope, seizure,
intoxication, loss of consciousness after head trauma), case
reports, letters to the editor, non-English and review articles.
Outcomes included death, syncope recurrence requiring hos-
pitalization, arrhythmias and procedural interventions for

arrhythmias. Meta-analysis was performed by pooling the out-
comes using random effects model.

Results: |Initial literature search generated 2,094 articles
duplicate removal. Of the 50 articles selected for full-text review,
19 articles with 98,211 patients were included in this review: of
which 12 were included in the 1-year outcome meta-analysis.
Pooled analysis showed : 7.0% mortality; 16.0% syncope
recurrence requiring hospitalization; 6.0% with device insertion.
1-year arrhythmias reported in two studies were 1.1 and 26.4%.
Pooled analysis for outcome at 31 to 365 days showed: 5.0%
mortality and 1% device insertion. Two studies reported 4.9%
and 21% mortality at 30 months and 4.2 years follow-up.
Conclusions: An important proportion of ED syncope patients
suffer long-term morbidity and mortality. Appropriate follow-
up is needed and future research to identify patients at risk is
needed.

RESUME

Introduction: Les résultats a long terme observés chez les
patients ayant subi une syncope sont mal connus et, de ce
fait, ne peuvent guider les médecins quant aux examens en
clinique externe et au suivi. L'étude visait donc a mener une
revue systématique des résultats observés chez les patients
traités au service des urgences (SU) pour une syncope, au
bout de 1 an et plus.

Méthode: Des recherches ont été entreprises dans les bases de
données Cochrane Central, Medline, Medline in Process,
PubMed, Embase et Cumulative Index to Nursing, depuis leur
début respectif jusqu’a décembre 2018. Ont été retenues les
études qui faisaient état de résultats a long terme observés
chez les patients traités au SU pour une syncope. En revanche,
ont été exclus les études sur les patients de moins de 16 ans,
celles portant sur des malaises simulant une syncope (présyn-
cope, convulsions, intoxication, perte de connaissance a la
suite d’'un traumatisme cranien), les exposés de cas, les lettres
a I'éditeur, les articles rédigés dans une autre langue que I'an-
glais et les articles de synthése. Les résultats étudiés

From *Faculty of Medicine, University of Ottawa, Ottawa, ON; TOttawa Hospital Research Institute, Ottawa, ON; ¥School of Epidemiology and Public
Health, University of Ottawa, Ottawa, ON; §Department of Epidemiology and Community Medicine, University of Ottawa, Ottawa, ON; and the
{IDepartment of Emergency Medicine, University of Ottawa, Ottawa, ON.

Correspondence to: Dr. Venkatesh Thiruganasambandamoorthy, The Ottawa Hospital Research Institute Clinical Epidemiology Unit, The Ottawa
Hospital, Civic Campus, 1053 Carling Avenue, 6th Floor, Rm F650, Ottawa, ONo K1Y 4E9; Email: vthirug@ohri.ca

© Canadian Association of Emergency Physicians CJEM 2020;22(1):45-55 DOI 10.1017/cem.2019.393

% CAEP | ACMU

B CAMBRIDGE

'P UNIVERSITY PRESS CJEM ¢ JCMU 2020;22(1) 45


mailto:vthirug@ohri.ca

Cameron W. Leafloor et al.

comprenaient la mort, I'hospitalisation pour de nouvelles
syncopes, les arythmies et les interventions de réduction des
arythmies. Le groupement des résultats obtenus dans la méta-
analyse a été effectué a I'aide du modéle a effets aléatoires.

Résultats: La recherche documentaire initiale a permis de rele-
ver 2094 articles apres le retrait des doubles. Cinquante d’entre
eux ont été sélectionnés pour un examen en texte intégral; sur
ce nombre, 19, totalisant 98 211 patients, ont été inclus dans
I’étude, dont 12, dans la méta-analyse des résultats au bout de
1 an. L'analyse groupée a révélé un taux de 7,0% de mortalité,
de 16,0% de nouvelles syncopes nécessitant une hospitalisation
et de 6,0% de pose de dispositifs de régulation. Deux études ont
fait état d’arythmies de 1,1% et 26,4%, au bout de 1 an. D’apres

I'analyse groupée des résultats observés sur une période vari-
ant de 31 a 365 jours, le taux de mortalité atteignait 5,0% et
celui de la pose de dispositifs de régulation, 1%. Enfin, selon
deux études, le taux de mortalité s'élevait a 4,9% et a 21% au
bout de 30 mois, et la durée du suivi était de 4,2 ans.
Conclusion: Une proportion importante des patients traités au
SU pour une syncope est sujette a une morbidité et a une mor-
talité éloignées. Un suivi approprié s'impose dong, et il fau-
drait approfondir la recherche pour repérer les patients
prédisposés a ces troubles.

Keywords: Emergency medicine, clinical practice guidelines,
syncope

INTRODUCTION

Syncope is defined as a “transient loss of consciousness
due to cerebral hypoperfusion, characterized by a rapid
onset, short duration, and spontaneous complete recov-
ery.”! Syncope accounts for 1%-3% of all emergency
department (ED) visits, and among 50% of these
patients, the cause of syncope is still unknown at the
end of the ED evaluation.”” Short-term outcomes
between 0 and 30 days are well studied among ED
patients with syncope. Overall, approximately 10% of
patients experience serious outcomes within 30 days,
including 1%-5% of patients with myocardial infarc-
tion; 4%—7% with arrhythmias; and <1% with each of
the following serious outcomes: death, serious structural
heart disease, significant hemorrhage, subarachnoid
hemorrhage, or pulmonary embolism.*"* However,
long-term outcomes are not well studied. Long-term
outcomes are equally important to guide management
decisions in the ED to help reduce long-term morbidity
and mortality for patients. With a better understanding
and appreciation of long-term risks, ED physicians can
set-up appropriate follow-up for these patients with fam-
ily physicians, as well as cardiologists. Therefore, this
review will focus on long-term outcomes, particularly
cardiac morbidity and mortality that occurred up to one-
year after the initial episode of syncope.

METHODS

This was a systematic review of literature for long-term
outcomes at one year or later of patients with syncope
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who presented to the ED. We decided # priori to per-
form a meta-analysis for each outcome at one-year if
our review identified data to perform such an analysis.
We searched the following databases: Cochrane Central
Register of Controlled Trials (CENTRAL) using
OVID, Medline and Medline in Process (using
OVID), PubMed, Embase (using OVID), and the
Cumulative Index to Nursing and Allied Health Litera-
ture (CINAHL). A search strategy was developed to
identify keywords and medical subject headings
(MeSH) in Medline that were then adapted for all
other databases. The search was conducted by a librarian
with considerable expertise in systematic review search
strategy (LS), from the inception of each database to
June 23,2017. An updated literature search was later per-
formed to include articles published up until December
2018. A search strategy was developed to identify key-
words and MeSH in Medline that were then adapted
for all other databases (Supplemental Appendix 1). We
used EndNote software to organize our articles obtained
from the above search strategy. We included articles that
enrolled adult patients (aged >16 years old) who pre-
sented to the ED with syncope and had at least a
12-month follow-up after the initial episode. Articles
that reported pertinent long-term outcomes of mortality,
arrhythmia, pacemaker or implantable cardioverter-
defibrillator (ICD) insertion, and hospitalization because
of recurrent syncope were included. We excluded articles
that enrolled pediatric patients; patients with pre-syncope;
those patients with non-syncope-related transient loss of
consciousness such as hypoglycemia, transient ischemic
attack, stroke, or seizure; those studies conducted in
non-ED settings, case reports, and letters to editor; and
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those studies for which full-text articles could not be
obtained. We excluded non-English articles, as there
was no evidence that this exclusion would affect the gen-
eralizability of measured outcomes.'™’ Our review
included articles with large population sizes from
North America and Europe published in English that
would likely be representative of the wider population
once meta-analyzed. If required, we contacted the
authors for clarification of outcomes and their timing
at least twice before excluding them from further
analysis.

Two reviewers (CL and PH) screened the articles first
based on the title and abstract, and, then, full articles
were reviewed for inclusion. Disagreements during the
article selection were resolved by consensus and, if

required, adjudicated, by a third investigator (MM).
Outcomes measures

The outcome measures selected for this systematic
review were all-cause mortality, recurrence of syncope
requiring hospitalization, detection of new arrhythmia,
and device implantation for treatment of arrhythmia at
12 months or later from the index syncope.

Quality assessment

Two authors (CL and PH) independently evaluated the
included studies for quality assessment and risk of bias
using the SIGN 50 tool.'® This tool evaluates 14
domains: study question, study population, recruitment,
dealing with patients with obvious outcomes, lost to
follow-up, comparison of those with and without
follow-up, clear definition of outcomes, blinding to out-
come assessment, dealing with unblinded exposure, reli-
ability of data collection, valid and reliable outcome
assessment, inter-rater reliability of data collection, con-
founding, and reporting of results with confidence inter-
vals. Articles were given a “yes” if they met the domain
criteria, “no” if they did not meet the domain criteria,
and “can’t say” if they partially met the domain criteria
or it could not be determined. CL and PH independ-
ently determined if the article was of unacceptable,
acceptable, or highly acceptable quality. Unacceptable
quality was defined as high risk of bias with conclusions
likely to change in future research. Acceptable was
defined as moderate risk of bias with possibility of con-
clusions changing with future research. Highly accept-
able was defined as low risk of bias, conclusions
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unlikely to change results with further research. Dis-
agreements were solved by discussions between CL
and PH, and, herein, we report the consensus results.

Data analysis

Inter-rater agreement was made using a kappa analysis at
each step of the article selection process and quality
assessment. We performed a meta-analysis for outcomes
at 12 months from the index syncope. Additionally, we
report outcomes beyond 12 months by conducting a
descriptive analysis and, if possible, report outcomes
between days 31 and 365 by conducting a sensitivity
analysis.

"The proportions of patients experiencing an outcome
in the included studies were pooled using a random
effects generic inverse variance meta-analysis (RevMan
v.5.3; Cochrane Collaboration). The I? statistic was
used to assess heterogeneity: I* values of more than
75% were considered to represent high heterogeneity.
The pooled proportion of patients experiencing an
outcome was calculated using the generic inverse
variance method. Point estimates and 95% confidence
intervals (CI) were calculated. We performed a sensitiv-
ity analysis to see the effects on heterogeneity by remov-
ing the studies that reported disproportionate results in
comparison with others and limiting to only prospective
studies.

RESULTS
Literature search

Our initial literature search found 2,094 articles after
removal of duplicates (Figure 1). CL and PH screened
the articles. After title and abstract screening, 50 articles
were selected for a full-text review (x =0.85, 95% CI
0.77-0.93). After a full-text assessment, 16 articles were
selected for inclusion in the systematic review (k = 0.86,
95% CI 0.71-1.00). We excluded two articles at this
stage. Nume et al. reported only deaths because of
motor vehicle accidents related to syncope and, hence,
were excluded.'” We excluded an article by Ungar et al
2010, as this study used the same cohort of patients as
the study done by Del Rosso et al.'® An updated literature
search was performed to include articles up until Decem-
ber 2018. Of the 692 articles found in the updated litera-
ture search, three additional articles by Sandhu et al,,
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Total Articles
N = 2,967

Duplicates Removed

—
N =873

Title and Abstract

Sereen Records Excluded N = 2,044
N=2,094 e Letter to the editor N =9
e Case reports N =908
e Duplicates N =199
e Noabstract N =18
k=085 [95% e No long-term outcomes N = 180
C10.77-0.93] e Study not done on Emergency
Department patients N = 4
e Pediatric N =28
e Presyncope or other mimics N = 55
e Syncope patients not the primary
cohort N = 607
e Outcome of interest not included
N=56
Records Excluded N = 33 Full Text Articles
e Presyncope or other mimics N = 12 Read N =50
e No long-term outcomes N =5
e NotinEnglishN=35
e Study not done on Emergency
Department patients N = 1
e PediatricN=2
e Study previously published N =3 Totals Articles Included in Review
e Duplicate N =2 «— k=086 [95% CI N=19
e Full text article could not be found N =3 0.71 -1.00] e Articles included for 1-year
e Outcome of interest not included N = 1 outcomes meta-analysis
N=12
e Articles reporting outcomes
>1-year N=8
* 424 references of accepted articles were *Note one article included in
§creen_ed however no articles accepted for both groups
inclusion.
Updated literature review N =692 yielded three
additional articles. \

Final Accepted
Articles N = 19*

Figure 1. Article collection and data extraction, PRISMA diagram

Baron-Esquivias etal.,and Du Fay De Lavallaz etal. were
found and included in our systematic review.'”' The
articles by Du Fay De Lavallaz et al. and Baron-Esquivias
et al. reported outcomes beyond one year and did not
explicitly report one-year outcomes. The authors did
notrespond to our attempts to clarify the data. Therefore,
these two studies were included in the systematic review,
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and we were unable to include them in the meta-analysis.
We reviewed the bibliography of all included studies to
identify potential articles that were missed. Of the 424
references, no new articles were included in the system-
atic review.

We found a total of 19 articles with long-term out-
comes in ED patients with syncope and were included
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Table 1. Summary of accepted articles included

Mean
Sample follow-up time
Author Country size (months)
Baranchuck,?? 2011 Canada 75 12
Costantino, 2% 2008 Italy 667 12
Gomes,?* 2016 Brazil 393 12
Numeroso,? 2014 Italy 194 12
Perez-Rodon,?® 2014 Spain 524 12
Quinn,?” 2008*" USA 1418 18
Reed,?® 2011 Scotland 1043 12
Reed,?® 2012 Scotland 338 12
Sandhu," 2018 Canada 51831 12
Shiyovich,*° 2008 Israel 374 12
Silva,®' 2016 Portugal 109 18
Ungar,2 2015 Italy 295 12
Aggarwal, 3 2011* USA 348 30
Baron-Esquivias,?® 2017* Italy 309 28
Del Rosso,3* 2008* Italy 363 12
Du Fay De Lavallaz,?' International 1490 24
2018*
Martin,® 1997+ USA 626 36
Ruwald,?® 2013* Denmark 37705 50
Shen,%” 2004* USA 103 24

NR = not recorded.

Long-term outcomes in syncope patients

Number of Study Mean
study centres  design Follow-up method age
1 Retrospective Chart review 68
4 Prospective  Telephone follow-up and 59
regional database
1 Prospective  Telephone follow-up and chart 66
review
1 Prospective  Municipal database 62
14 Prospective  Telephone follow-up, chart 57
review, family interview, and
family physician
1 Prospective  Social Security Death Index 62
1 Prospective  Chart review, family physician ~ 63.1
1 Prospective  NR NR
* (Provincial  Retrospective Provincial databases 54.75
databases)
1 Retrospective Chart review 62.8
1 Prospective  Chart review, telephone-follow 70
up
1 Prospective  Chart review 62
1 Retrospective Chart review 74
1 Prospective  Telephone follow-up 59
14 Prospective ~ Family physician, telephone 63
follow-up, outpatient visits
13 Prospective  Telephone follow-up, mail 71
contact
1 Prospective  Patient interviews, family 56.5
interviews, and family
physicians
* (Nationwide Retrospective National database 65
database)
1 Prospective  Email or telephone follow-up 64

*Indicates articles for which outcomes were available but only for >12 months after the index syncopal episode. These articles were not included in the meta-analysis.
TIndicates articles that included a follow-up of >12 months; however, day 0 to day 365 data could be extracted.

in this review. Of the 19 articles, we were able to extract
or obtain data for one-year outcomes for 12 studies and
were included in the meta-analysis; 10 studies reported
outcomes between 31 and 365 days and were included
in the sensitivity analysis. A description of eight articles
that report outcomes beyond 12 months is included in
this review.

Table 1 shows the characteristics of the 19 studies
included in the systematic review. There were 14 pro-
spective and 5 retrospective studies. Most of the included
articles were single-centre studies with a sample size ran-
ging from 75 to 51,831 patients.
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Main results

There were 12 articles that reported one-year outcomes
(Table 2). All 12 studies reported one-year mortality
rates. A pooled analysis showed that the proportion of
ED patients with syncope who will die within one year
of their index syncope was 7.0% (95% CI 6.0%-9.0%,
I? =83%). Figure 2a shows the forest plot for one-year
mortality. Because of high heterogeneity, we performed
a subgroup analysis based on study design comparing
retrospective and prospective studies. This showed that
the proportion of patient who die within one year of
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Table 2. Summary of outcomes day 0 to day 365

Author Follow-up length (months)
Costantino, 2008 12
Baranchuck, 2011 12
Gomes, 2016 12
Quinn, 2008" 18
Reed, 2011 12
Reed, 2012 12
Shiyovich, 2008 12
Silva, 2016 18
Sandu, 2018 12
Ungar, 2015 12
Numeroso, 2014 12

NR = not recorded.

Mortality N (%) Other outcomes N (%)*

*QOther outcomes included pacemaker insertion, ICD, new arrhythmia, and recurrence of syncope requiring admission.

TStudy had follow-up of >12 months; however, 12-month data could be extracted.

Proportion
Proportion SE Weight IV, Random, 95% Cl Year

Study or Subgroup

45 (6.75%) Device insertion 22 (3.30%)
6 (8.0%) Recurrence of syncope 14 (18.6%)
25 (6.36%) Device insertion 58 (14.8%)
108 (7.60%) NR
71 (6.80%) Device insertion 27 (2.59%);
arrhythmia 11 (1.05%)
43 (12.7%) NR
31 (8.3%) NR
11 (10.1%) Arrhythmia 33 (26.4%)
2428 (4.69%) NR
17 (6.37%) Recurrence of syncope 42 (15.7%)
15 (7.73%) NR
Proportion

IV, Random, 95% CI

4.1.1 Prospective cohort
Quinn 2008 0.076 0007 201% 0.08 [0.06, 0.09] 2008 e
Costantino 2008 0.067 001 143% 0.07 [0.05,0.09] 2008 ———
Ungar 2010 0.064 0.015 8.4% 0.06 [0.03,0.08] 2010 I
Reed 2011 0.068 0.008 18.0% 0.07 [0.05, 0.08] 2011 =
FReed 2012 0127 0018 6.3% 0.13[0.08,0.16] 2012 —
Numeroso 2013 0.077 0.018 5.8% 0.08[0.04,0.11] 2013 —
Perez-Rodon 2014 0.063 0.011 128% 0.06[0.04,0.08] 2014 ——
Gomes 2016 0.064 0012 11.5% 0.06 [0.04,0.09] 2016 —
Silva 2016 0101 0.023 28% 0.10[0.04,0.16] 2016
Subtotal (95% CI) 100.0% 0.07 [0.06, 0.08] &
Heterogeneity: Tau®= 0.00; Ch*= 12.62, df= 8 (P=0.13); F=37%
Test for overall effect Z=14.54 (P = 0.00001)
4.1.2 Retrospective cohort
Shiyavich 2008 0.083 0014 347% 0.08[0.06,0.11] 2008 ——
Baranchuck 2011 0.08 0031 161% 0.08[0.02,0.14] 2011
Sandu 2018 0.047 0001 49.2% 0.05[0.05, 0.05] 2018 2]
Subtotal (95% CI) 100.0% 0.06 [0.04, 0.09] T
Heterogeneity: Tau®= 0.00, Chi*=7.70,df= 2 (P=0.02); F=74%
Test for overall effect Z= 4.27 (P = 0.0001)
I } + |
-0.2 -0.1 1] 0.1 0.2

Test for subaroup differences: Chif= 0.28, di=1 (P = 0.60), F= 0%

Figure 2a. Forest plot for morality from day 0 to day 365.

the index syncope in the retrospective studies was 6.0%
(95% CI 4.0%-9.0%, I* =74%) compared with 7.0%
(95% CI 6.0%-9.0%, I* =37%) mortality in the pro-
spective studies. There was no significant difference in
the mortality rates between the two types of studies,
retrospective versus prospective (p = 0.60).

Three studies reported one-year device insertion for
treatment of arrhythmias related to syncope. Pooled ana-
lysis showed that 6.0% (95% CI 2.0%-11.0%, I2 = 95%)
of the patients would have a pacemaker or an ICD

50 2020;22(1)

inserted within one year of the index syncopal episode.
Device insertion rates ranged from 2.59% as reported
by Reed et al. in 2011 to 14.8% as reported by Gomes
et al. The heterogeneity seen in the pooled analysis
was largely driven by a study by Gomes et al; however,
we cannot conclude as to why there was such a large vari-
ation. Figure 2b shows the forest plot for device insertion
at one year.

Two studies, Ungar et al. and Baranchuck et al.,
reported recurrence of syncope within one year
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Proportion Proportion
Study or Subgroup  Proportion SE Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Costantino 2008 0033 0007 351% 0.03[0.02,0.05] 2008 -
Reed 2011 0.026 0005 358% 0.03[0.02,0.04] 2011 -
Gomes 2016 0148 0018 291% 0.15[0.11,018] 2016 —a—
Total (95% CI) 100.0% 0.06 [0.02, 0.11] e
Heterogeneity. Tau®= 0.00; Chi®*= 42 69, df= 2 (P < 0.00001), IF= 95% iEl 2 _051 b 051 0 2’
Testfor overall effect: Z=2.95 (P = 0.003) : : 3 k

Figure 2b. Forest plot for device insertion for day 0 to day 365.

Proportion Proportion
Study or Subgroup  Proportion SE Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Baranchuck 2011 0187 0045 193% 0.19([010,028] 2011 —
Ungar 2015 0157 0022 80.7% 0.16[0.11,0.20] 2015 —-
Total (95% CI) 100.0% 0.16 [0.12, 0.20] e
Heterogeneity: Tau®= 0.00; Chi*= 036, df=1 (P=055), F=0% -DI.Q -[]I.1 0 0‘.1 0-2

Testfor overall effect: Z=8.24 (P < 0.00001)

Figure 2c. Forest plot for recurrence of syncope requiring admission for day 0 to day 365.

requiring admission. A pooled analysis showed that
16.0% (95% CI 12.0%-20.0%, I* =0.0%) of patients
would have a recurrent episode of syncope that requires
hospitalization for further workup (Figure 2c). We were
unable to extract data for the one-year meta-analysis for
this outcome from the article by Sandhu et al., and the
authors were unable to provide these data. Hence, this
study was excluded from the meta-analysis for this
outcome.

Two studies by Silva et al. and Reed et al. in 2011
reported new arrhythmias at 26.4% and 1.06%, respect-
ively. However, there was significant variation in the
reported proportions; therefore, we did not perform a
meta-analysis. This large variation is most likely because
of significantly different definitions of significant
arrhythmia as reported by the two working groups.

Sensitivity analysis for outcomes from day 31 to day 365

To perform this sensitivity analysis, only studies for
which day 0 to day 30 outcomes could be removed
were used. Two studies, Gomes et al. and Reed et al.
(2011), did not report 30-day outcomes in their original
article. However, we were able to contact both authors
and obtain the 30-day outcomes to include them in the
sensitivity analysis. A total of 10 studies were included
in this sensitivity analysis (Supplemental Appendix
Table 1).

All 10 studies reported mortality from day 31 to day
365. A pooled analysis showed that the proportion of
ED patients with syncope who die after 30 days but up
to 1 year was 5.0% (95% CI 4.0%-6.0%, I> =79.0%).

CJEM * JCMU

Because of high heterogeneity, we performed a subgroup
analysis based on study design. This subgroup analysis
showed that mortality among ED patients with syncope
was 5.0% (95% CI2.0%-7.0%, I* = 75.0%) in the retro-
spective studies and 5.0% (95% CI 4.0%-7.0%, I? =
78.0%) among patients in the prospective studies.
There was no significant difference in mortality after
30 days until 1 year between the prospective and retro-
spective studies (p=0.71). Appendix Figure la shows
the forest plot for mortality from day 31 to day 365.

Two studies reported device insertion from day 31
to day 365. A pooled analysis showed that the proportion
of ED patients with syncope who would have a
pacemaker inserted between day 31 and day 365 was
1.0% (95% CI 1.0%-2.0%, I°=0.0%). Neither
study reported insertion of an ICD beyond day 30.
Appendix Figure 1b shows the forest plot for device
insertion between day 31 and day 365. Only Ungar
et al. provided data for recurrence of syncope requiring
hospitalization from day 31 to day 365 that was reported
at 11.6%.

Outcomes beyond day 365

Supplemental Appendix Table 2 shows a summary of
outcomes for studies with follow-up of more than 12
months including the duration of follow-up. Mortality
for studies with follow-up months ranged from 4.9%
t0 21.0%. Shen et al. and Baron-Esquivias et al. reported
recurrence of syncope requiring hospitalization as 6.8%
and 18.6%, respectively. Only Shen et al. reported device
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Table 3. Quality assessment using SIGN-50 tool

Study
addresses
appropriate
and clearly
focused
Author question

Aggarwal, A Yes

Baranchuck, A Yes

Baron-Esquivias, Yes
2017

Constantino, G Yes

Del Rosso, A Yes

Du Fay De Yes
Lavallaz, 2018
Gomes, D Yes
Martin, T Yes
Nume, A-K Yes

Numeroso, F Yes
Perez-Rodon, J  Yes

Quinn, J Yes
Reed, M Yes
Reed, M Yes
Ruwald, M Yes
Shen, W Yes
Shiyovich, A Yes
Silva, M Yes
Ungar, A Yes

Two groups
studied are
selected
from source
populations
that are
comparable
other than
the factor
under
investigation

Can't say
Can't say
Can't say

No
No
Yes

Can't say
No
Can't say
Can't say
Can't say
Can't say
Can't say
No
No
Yes
No
No
No

Study
indicates
how
many of
the
people
asked to
take part
did so

Can't say
Can't say
No

No
No
No

No
No
No
No
No
No
Yes
Yes
Can't say
No
Can't say
Can't say
No

Likelihood
that some
eligible
subjects
might
have the
outcome
at the time
of
enrolment
is
assessed

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

What
percentage
of
individuals
recruited
into each
arm of the
study
dropped
out before
the study
completion

Can't say
Can't say
Can't say

Yes
No

Can't say
No
Yes
No
Yes
Yes
Can't say
No
Can't say
No
No

Comparison
is made
between full
participants
and those
lost to

follow-up, by Outcomes

exposure
status

Can't say
Can't say
Can't say

Can't say
No
No

No
No
No
No
Can't say
Can't say
Can't say
Can't say
Can't say
No
Can't say
Can't say
No

are clearly
defined

Yes
Yes

Yes

Assessment
of outcome
is made blind
to exposure
status

Yes
Can't say
Can't say

No
No
Can't say

Can't say
No
No

Where
blinding was

not possible,

recognition
that
knowledge
of exposure
status could
have
influenced
assessment
of outcome

Can't say
Can't say

Can't say
Yes
Yes
Yes
Can't say
Can't say
Yes
Yes
Yes

Can't say

Evidence

from other

sources is

used to

demonstrate  Exposure

that the level or

method of prognostic
Measure of  outcome factor is

ment ment d

of exposure s valid and more than
is reliable reliable once
Yes N/A Can't say
Yes N/A Can't say
Yes N/A Yes
Yes N/A Can't say
Yes N/A Can't say
Yes N/A No
Yes N/A Can't say
Yes N/A Can't say
Yes N/A No
Yes N/A Can't say
Yes N/aA Can't say
Yes N/aA Can't say
Yes N/aA Can't say
Yes N/A Can't say
Yes N/A Can't say
Yes N/A No
Yes N/A Can't say
Yes N/A Can't say
Yes N/A Can't say

Potential
confounders
are identified
and
considered in
design and
analysis

No
No
Yes

No
No
No

No
No
Can't say
No
No
No
No
No
Can't say
Can't say
Can't say
No
Yes

Confidence
intervals are
provided

Yes

How well was
the study done
to minimize
bias/
confounding
and establish a
causal
relationship
between cause
and effect

Acceptable (+)
Acceptable (+)
Acceptable (+)

Acceptable (+)
Acceptable (+)
Acceptable (+)

Acceptable (+)
Acceptable (+)
Acceptable(+)
Acceptable (+)
Acceptable (+)
Acceptable (+)
Acceptable (+)
Acceptable (+)
Acceptable (+)
Acceptable (+)
Acceptable (+)
Acceptable (+)
Acceptable (+)"*

Acceptable (+) = Meets most criteria. Some flaw in the study with an associated risk of bias. Conclusion may change in light of further studies; Can't say = cannot say if the article meets criteria; N/A = not applicable; No = the article does not
meet criteria; Yes = yes the article meets criteria.
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insertion in 11.7%. Shen et al. and Martin et al. reported
arrhythmia in 6.8% and 11.5%, respectively.

A quality assessment and risk of bias SIGN-50 tool was
used to complete the quality assessment and risk of bias
for all articles. All articles were found to be of acceptable
quality, meeting most criteria with some weaknesses in
the included studies that may be associated with bias (i
for quality assessment 0.90, 95% CI 0.85-0.95). Results
of the quality assessment are shown in Table 3.

DISCUSSION

Our systematic review for long-term outcomes among
ED patients with syncope included 19 studies. We
were able to conduct a meta-analysis for one year using
a subset of articles and found that an important portion
of patients, 7.0%, would experience death; approxi-
mately one in six patients would experience recurrence
of syncope requiring hospitalization; and 6.0% of
patients would have a device inserted for treatment of
an arrhythmia related to syncope. A sensitivity analysis
for outcomes between 31 and 365 days showed that
still an important proportion, 1 in 20, would experience
mortality. The proportion of patients who had device
insertions for arrhythmias was lower (1%) beyond 30
days of the index syncope.

Short-term 0-30 day outcomes for ED patients with
syncope are well reported. The results of our review
showed that overall long-term all-cause mortality for
patients with syncope was 7.0%. Mortality after 30
days was still high at 5.0%. Solbiat et al. previously
reported an 8.4% one-year mortality in their systematic
review.’® However, this review includes both patients
with syncope and syncope mimics such as seizures. It is
evident that ED patients with syncope have a risk of mor-
tality even after surviving the short-term period subse-
quent to their syncopal episode. Moreover, several
studies with follow-up exceeding one year report a
large rate of mortality of up to 21.0% within four years
of the index episode. It is pertinent that ED physicians,
as well as other syncope specialists and general practi-
tioners, are aware of this when deciding investigations,
management, and follow-up for these patients. No pre-
vious studies have compared the mortality rates among
matched patients with and without syncope. Among
those presenting to the ED with syncope, 16.0%
would have at least one other episode of syncope that
requires hospitalization within one year. Such
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recurrences and hospitalizations have a profound impact
on the quality of life of these patients. Patients with
recurrent syncope have a poor quality of life, and the
negative effect on life quality is proportional to the num-
ber of episodes of syncope.’” Appropriate identification
of these patients, education, and further management
by syncope specialists can improve their quality of life."

We found that the probability of pacemaker insertion
within one year would be 6.0% among patients presenting
to the ED with syncope. Our sensitivity analysis showed
that most of these devices are inserted within the first 30
days, and none of the studies reported ICD insertion in
the long term. A recent study reported thata large propor-
tion of arrhythmias was identified within the first hours
immediately after syncope, and 91.7% were identified
within two weeks of syncope among those at risk.” How-
ever, 5.0% of ED patients with syncope would experience
mortality beyond 30 days that could be because of an occult
life-threatening arrhythmia.

In our literature search, the two studies that did report
arrhythmias had varying definitions for this outcome.
Moreover, some studies published data on device inser-
tion; however, they did not publish data on specific
arrhythmias or the number of arrhythmias that were dif-
ferent from the number of devices inserted. It is likely
that if an arrhythmia resulted in a device being inserted,
then this was counted as a device insertion outcome
rather than an arrhythmia. In general, studies were
unclear reporting the arrhythmias and device insertions
for treatment of arrhythmias. Future large-scale studies
are needed to evaluate the incidence of arrhythmias in
the longer term and risk factors for such arrhythmias.

Given that 1 in 14 patients will die and one in six will
require hospitalization for recurrent syncope in the fol-
lowing year, significant morbidity and mortality exists
for these patients. Currently, there are no studies that
reliably risk-stratify patients with syncope for long-term
outcomes. Future studies are needed to guide physicians
for better long-term management of patients presenting
with syncope.

LIMITATIONS

There was a large degree of heterogeneity among the
studies included in this review. There were significant
differences in study design and follow-up method; the
age of patients included in the studies were widely varied
with mean age range from 56.5 years to 71 years; and
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patient comorbidities and causes of syncope were also
variable among studies. Moreover, while all studies
examined mortality, assessment of other long-term out-
comes was highly variable, and very few studies reported
all potential long-term outcomes. Although 19 articles
were included in the final systematic review, fewer studies
were included in the meta-analysis.

We limited our meta-analysis to one-year outcomes,
as this was the most feasible based on the included
studies and would be clinically pertinent. Hence, we had
to exclude articles with the highest mortality rates: 21.0%
reported by Ruwald et al. at a 30-month follow-up and
16.7% reported by Aggarwal et al. at a 4.2-year follow-up.
Such high mortality rates underline the clinical importance
of syncope.

It was difficult to find studies that capture significant
arrhythmia as an outcome. Moreover, those did have sig-
nificantly different definitions of arrhythmia. For this
reason, we could not do any pooled analysis for arrhyth-
mia outcomes.

To our knowledge, the SIGN 50 tool was the most
appropriate tool to use for quality assessment of single-
arm retrospective and prospective studies. We did not
use two questions in the second half of the tool, as
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