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Abstract Variations in emergency department (ED)
syncope management have not been well studied. The
goals of this study were to assess variations in manage-
ment, and emergency physicians’ risk perception and dis-
position decision making. We conducted a prospective
study of adults with syncope in six EDs in four cities over
32 months. We collected patient characteristics, ED man-
agement, disposition, physicians’ prediction probabilities at
index presentation and followed patients for 30 days for
serious outcomes: death, myocardial infarction (MI), ar-
rhythmia, structural heart disease, pulmonary embolism,
significant hemorrhage, or procedural interventions. We
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used descriptive statistics, ROC curves, and regression
analyses. We enrolled 3662 patients: mean age 54.3 years,
and 12.9 % were hospitalized. Follow-up data were avail-
able for 3365 patients (91.9 %) and 345 patients (10.3 %)
suffered serious outcomes: 120 (3.6 %) after ED disposi-
tion including 48 patients outside the hospital. After ac-
counting for differences in patient case mix, the rates of ED
investigations and disposition were significantly different
(p < 0.0001) across the four study cities; as were the rates
of 30-day serious outcomes (p < 0.0001) and serious out-
comes after ED disposition (p = 0.0227). There was poor
agreement between physician risk perception and both
observed event rates and referral patterns (p < 0.0001).
Only 76.7 % (95 % CI 68.1-83.6) of patients with serious
outcomes were appropriately referred. There are large and
unexplained differences in ED syncope management.
Moreover, there is poor agreement between physician risk
perception, disposition decision making, and serious out-
comes after ED disposition. A valid risk-stratification tool
might help standardize ED management and improve dis-
position decision making.

Keywords Syncope - Emergency department -
Management - Practice variation - Risk perception - Serious
outcomes outside the hospital - Disposition decision
making - Mortality

Objective

Syncope is defined as a sudden transient loss of con-
sciousness followed by spontaneous complete recovery [1].
Syncope is a common emergency department (ED) pre-
senting complaint and can be caused by a wide range of
serious conditions (e.g. dysrhythmias, myocardial
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infarction, pulmonary embolism, or significant hemor-
rhage) that can lead to death and morbidity [2-10]. Among
ED syncope patients, 7-23 % will suffer serious outcomes
within 7-30 days with approximately half suffering after
ED disposition either as an inpatient or outside the hospital
[7, 10-13]. When published studies are compared, varia-
tions in ED management of syncope are evident among
institutions and countries [6, 7, 10, 11, 13—19]. Neverthe-
less, there are no studies that actually compare manage-
ment among centers and examine reasons for variations in
ED syncope management. One study evaluated emergency
physician disposition decision making in the USA which is
a highly litigious environment and found that most low-risk
patients were admitted [20]. However, in most western
countries, health care is partially or fully publically funded
and the medico-legal risks are lesser than in the USA. The
risk perception and disposition decision making in such a
practice environment have not been studied.

We conducted a multicenter prospective cohort study to
assess the need for standardization of ED management and
improved risk stratification in the care of syncope patients.
The specific objectives of this study were to: (1) describe
the short-term (30-day) prognosis; (2) assess the variations
in ED management across the study sites after accounting
for patient case mix; (3) assess the variations in risk-ad-
justed outcomes across the study sites; and (4) analyze
emergency physicians’ risk perception and disposition de-
cision making.

Methods
Study design and setting

Our study was conducted between October 2010 and May
2013 at six Canadian academic EDs with a combined an-
nual ED volume of approximately 300,000 patient visits
(Ottawa Hospital Civic and General Campuses—Ottawa,
ON; Kingston General Hospital and Hotel Dieu Hospital—
Kingston, ON; Foothills Medical Centre—Calgary, AB;
University of Alberta Hospital—Edmonton, AB).

Participants

We included adult patients (>16 years of age) who suf-
fered syncope, and presented to the ED within 24 h of the
event. We excluded patients who were previously enrolled
and those with any of the following exclusion criteria:
prolonged loss of consciousness (>5 min); change in their
mental status from baseline after the event; obvious wit-
nessed seizure; significant trauma requiring admission;
patients with alcohol/illicit drug abuse or language barrier.
We excluded patients with prolonged loss of consciousness
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as seizure is more likely, and also excluded those who
sustained significant trauma as it would be difficult to at-
tribute the serious outcome to syncope [7, 21]. The study
was approved by the hospital research ethics boards at all
the study sites.

Study protocol and data collection

On-duty ED staff including physicians as well as on-site
research personnel screened consecutive patients present-
ing with syncope, pre-syncope, fainting, black out, loss of
consciousness, fall, collapse, seizure, dizziness or light-
headedness. ED physicians applied the above-mentioned
inclusion and exclusion criteria to confirm eligibility, and
obtained consent before inclusion in the study. We col-
lected patient demographics, event characteristics, medical
history, investigations performed in the ED and their re-
sults, presumed cause of syncope at the end of the ED visit,
patients’ disposition, ED length of stay, and information on
outpatient referrals for investigations and consultations.
We asked the treating physician to estimate the probability
of serious outcome occurring within 30 days on a scale of
0-100 %. This physician prediction probability is a mea-
sure of risk perception by emergency physicians for a given
patient. All clinical decisions including ED investigations,
disposition and referral for further outpatient referral were
left to the treating physician’s discretion. We classified the
emergency physicians’ disposition decision based on re-
ferral to consultants in the ED and the appropriateness and
timeliness of outpatient investigations and consultation
referrals. For study patients who suffered serious outcomes
after ED disposition, we categorized the disposition deci-
sion as appropriate and timely if the patient was referred
correctly for consultation or investigations and the serious
outcome was detected during such follow-up.

Outcome measures

The location of occurrence of serious outcomes was
categorized into three groups: (1) the prehospital setting or
in the ED during the index visit; (2) as inpatient (hospi-
talized during the index visit), or (3) outside the hospital,
for all serious outcomes that were not part of the above two
groups. We defined the outcomes in the study as per the
previously published standardized reporting guidelines for
ED syncope research [1]. We defined our primary outcome
as any serious condition related to syncope occurring or
detected within 30 days of index ED visit after ED dis-
position and included any of the following (“Appendix
1”): death, myocardial infarction, dysrhythmia, serious
structural heart disease, aortic dissection, pulmonary em-
bolism, severe pulmonary hypertension, significant
hemorrhage, subarachnoid hemorrhage, any other serious
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condition causing syncope or procedural interventions for
treatment of syncope. For patients who died, if death was
related to the underlying serious condition that caused the
syncope or due to an unknown cause, they were then
deemed to have suffered a serious outcome. Our serious
outcome list excluded hospitalization on a return ED visit
due to social reasons without any of the above serious
conditions [7, 22]. The secondary outcome was defined as
detection or occurrence of the above-mentioned serious
conditions in the ED before disposition decision.

We ascertained the outcome occurrence by structured
medical record review of all available documents (index
and subsequent ED visits; inpatient, follow-up clinic; re-
sults of all investigations, and hospital death records). We
also conducted a scripted telephone follow-up immediately
after 30 days. All serious outcomes were confirmed by an
Adjudication Committee comprised of two physicians,
with a third physician adjudicating in cases of
disagreement.

Statistical analysis

We calculated descriptive statistics for continuous vari-
ables using means and range or standard deviation, or
medians and inter-quartile range as appropriate for the
distribution of the data. We reported categorical or di-
chotomous variables as frequencies with proportions, to-
gether with 95 % confidence intervals (CI) for main
outcomes. Differences in proportions were assessed using
Chi-squared tests or Fisher’s exact tests as appropriate. For
the purposes of comparing the ED management among
centers, we combined data from hospitals in Kingston and
Ottawa as a substantial number of physicians work at both
study sites in these cities. We analyzed inter-site variations
in ED investigations and disposition using multivariable
logistic regression analysis adjusting for patient case mix
and accounting for clustering by physician using general-
ized estimating equations (GEE) assuming an exchange-
able correlation coefficient. We analyzed differences in the
ED length of stay among the study cities using a general-
ized linear regression model with a gamma distribution and
log link function to account for the skewed distribution.
Risk-adjusted rates for each city were calculated using least
square means with covariates set to their mean values; thus,
risk-adjusted rates reflect management and disposition for
an “average” patient across the cities. We adjusted for the
following patient characteristics: age, gender, history of
coronary artery disease, valvular heart disease, atrial fib-
rillation, diabetes, hypertension and heart failure. Risk-
adjusted rates were ranked and displayed together with
95 % CI with the identity of the sites masked.

To analyze physicians’ risk perception and disposition
decision making, we conducted logistic regression

analyses. First, we assessed the agreement between
physician risk perception and outcomes by comparing ob-
served versus predicted outcomes within categories of
perceived risk using the Hosmer-Lemeshow test; we cal-
culated the C-statistic, i.e., the area under the receiver
operating characteristic (ROC) curve, as a measure of the
extent to which physicians were able to discriminate be-
tween high and low-risk patients. Second, we assessed the
agreement between physician risk perception and physician
disposition decision making (referrals both in ED and as
outpatient), using a similar approach. To quantify the
ability of physicians to accurately identify serious out-
comes, we calculated the proportion of patients with seri-
ous outcomes who were appropriately referred, and the
proportion of patients without serious outcomes who were
referred. SAS (SAS Institute, Inc., Cary, NC version 9.2)
software was used for all data analysis.

Sample size

The sample size was determined by the need to estimate
the incidence of serious outcomes with acceptable preci-
sion. Based on previous studies, conservatively estimating
the anticipated rate of serious outcomes of 7 %, we cal-
culated that a sample size of 3600 gives a margin of error
of £0.8 %, thus, limiting the total width of the confidence
interval around the serious outcome rate to <2 % [7, 10—
13].

Results

There were 560,950 ED visits during the study period at the
six study hospitals, and 4944 visits (0.9 %) were due to
syncope (Fig. 1). After excluding patients who were pre-
viously enrolled in the study and those who refused to
participate, 4724 patients were eligible to be enrolled in the
study. Among those eligible, 3662 patients (77.5 %) were
included in the study. The characteristics of the 1062
missed potentially eligible patients were similar to the
enrolled cohort (“Appendix 2”).

Table 1 shows the baseline characteristics, ED manage-
ment, diagnosis at ED disposition, and 30-day outcomes for
the study patients. A total of 3188 patients (87.1 %) were
discharged home from the ED, with emergency physicians
directly discharging 2885 patients (78.8 %) and the rest after
consultation. We were able to obtain 30-day follow-up data
for 3365 patients (91.9 %). The patients who were lost to
follow-up were younger with a lower proportion having
concomitant medical problems when compared to those with
successful follow-up (“Appendix 3).

There were 31 deaths (0.9 %) within 30 days and five
were adjudicated as not related to the cause of syncope
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Total ED Visits
N=560,950

A 4
Visits Screened
N=9,252

Not syncope = 3,381
Prolonged LOC =235
Seizure = 173
Change in mental status = 96
Head trauma = 94
Alcohol/drug related = 87
v Significant trauma = 63
Potentially Eligible Syncope Language barrier =37

Visits LWBS =142
N=4,944; (0.9% of ED visits)

Double enrollments =111
Refused =109
Not enrolled = 1,062 (22.5%)

A 4

Patients Included
N=3,662

Fig. 1 Patient flow

(Table 2). Among the 26 patients (0.8 %) who died related
to a cause of syncope, the cause of death among 18 patients
was known. A total of 12 patients (0.4 %) died outside the
hospital with the cause of death identified among five pa-
tients: one patient died secondary to pulmonary fibrosis,
one due to sepsis, and three due to cardiac causes (two
patients with underlying serious structural heart disease
and one suffered severe bradycardia). The proportion of
patients who suffered serious outcomes and deaths (15.2
and 2.7 %) was significantly higher (p < 0.0001) among
those who were admitted than those who were discharged
home (1.7 and 0.4 %, respectively). There were 225 pa-
tients (6.7 %) who suffered serious cardiac outcomes and
112 patients (3.3 %) who suffered serious non-cardiac
outcomes. Cardiac dysrhythmias (168 patients; 5.0 %)
were the most common serious outcome among the study
patients. The time of occurrence of serious outcomes after
ED disposition for 116 of 120 patients is shown in “Ap-
pendix 4”. Seventy-three patients (62.9 %) suffered serious
outcomes within 7 days of ED disposition, with the re-
mainder occurring between 7 and 30 days after the ED
visit. Seven patients died from an unknown cause outside
the hospital between the 14th and 28th day after ED
disposition.

We compared the risk-adjusted ED management of
syncope patients across the four study cities (Fig. 2). We
found significant differences (p < 0.0001) in ED investi-
gations, referral to consultants, and hospitalizations across
the study sites, even after adjusting for differences in case
mix (age, sex, coronary artery disease, valvular heart
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Table 1 Demographics, clinical characteristics, management and
outcomes among 3662 emergency department syncope patients

Characteristics N = 3662 (%)
Demographics
Age (mean, SD) 54.3 (23.1)
Range 16-101
Female 2013 (55.0)
Arrival by ambulance 2415 (66.0)
Witnessed syncope 2193 (70.8)
Medical history
Hypertension 1177 (32.1)
Diabetes 373 (10.2)
Coronary artery disease 471 (12.9)
Atrial fibrillation/flutter 228 (6.2)
Valvular heart disease 153 (4.2)
Congestive heart failure 141 (3.9)
ED management
Electrocardiogram performed 3351 (91.5)
Blood tests performed 3173 (86.7)
Chest X-ray performed 1188 (32.4)
Computed tomography of head performed 808 (22.1)
Median ED length of stay in hours (IQR) 4.6 (3.1-6.7)
Referred for consultation in the ED 777 (21.2)
Admitted to hospital 474 (12.9)
Cause of syncope at ED disposition* N = 3437 (%)
Vasovagal 1918 (52.4)
Orthostatic hypotension 391 (10.7)
Cardiac 238 (6.9)
Medication related 78 (2.1)
Unknown 812 (23.6)
30-day outcomes’ N = 3365 (%)
Serious outcomes 345 (10.3)
Serious outcomes in the ED before disposition 225 (6.7)
Serious outcomes after ED dispositionfp 120 (3.6)
Serious outcomes while hospitalized 72 (2.1)
Serious outcomes outside the hospital 48 (1.4)

SD standard deviation, ED emergency department, /QR inter-quartile
range

* Of the 3662 enrolled patients, 225 patients had serious conditions
detected during ED evaluation. The presumed cause of syncope
among the remaining 3437 patients is detailed above

30-day follow-up was achieved for 3365 patients (91.9 %)

* Includes patients who suffered serious outcomes either as an in-
patient or outside the hospital

disease, atrial fibrillation, diabetes, hypertension and heart
failure). The overall serious outcomes (p < 0.0001) and
serious outcomes after ED disposition (p = 0.0227) were
significantly different across sites after accounting for
differences in patient case mix and clustering by physician.
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Table 2 Serious adverse events among 3365 Canadian emergency department syncope patients and their location of occurrence

Serious outcomes Total Prehospital/in ED As inpatient Outside the hospital
(N = 345) (N = 225) N=172) (N =48)
Total deaths* 26 1 13 12
Deaths cause unknown 8 0 1 7
Cardiac serious outcomes
Arrhythmias
Sinus node dysfunction 49 34 8 7
New/uncontrolled atrial fibrillation 31 27 0 4
High grade atrioventricular block 34 25 6 3
Ventricular dysrhythmia 22 8 10 4
Supraventricular tachycardia 6 1 1
Pacer/defibrillator malfunction 3 0 0
Pacemaker insertion 21 0 20 1
Myocardial infarction 25 19 3 3
Structural heart disease 30 20 8 2
Aortic dissection 2 1 1 0
Non-cardiac serious outcomes
Significant hemorrhage 48 41 4
Pulmonary embolism 16 9 5
Other
Renal conditions’ 3 3 0 0
Intracranial conditions* 12 6 2 4
Intra-abdominal conditions® 8 4 1 3
Intra-thoracic conditions® 8 5 1 2
Sepsis 7 5 0 2
Anemia/thrombocytopenia requiring transfusions 6 6 0 0
Idiopathic hypovolemia 1 1 0 0
Amyloidosis 1 1 0 0
Ulcerative esophagitis requiring endoscopy and 1 1 0 0
transfusion
Subclavian steal syndrome 1 0 1 0

ED emergency department

*18 patients died secondary to cardiac or non-cardiac serious outcomes listed in the table and hence not counted towards the total

 Renal failure requiring dialysis and renal mass

t Subarachnoid/intracranial hemorrhage, subdural hematoma, brain tumor/metastasis, Arnold—Chiari malformation with brainstem herniation,

posterior circulation stroke and aseptic meningitis

% Small bowel obstruction, appendicitis, cholangitis, ectopic pregnancy and ovarian carcinoma

¥ Severe pulmonary fibrosis, large pleural effusion, lung/oesophageal carcinoma, severe pulmonary hypertension

After excluding 225 patients who suffered serious out-
comes in the ED from the 3365 study patients with follow-
up data, we analyzed the emergency physicians’ risk per-
ception (prediction probability) and disposition decision
among 3140 patients. Table 3 shows the relationships be-
tween physician risk perception and both serious outcomes
and referrals. There was poor agreement between physician
risk perception and both observed event rates (p < 0.0001),
and referral patterns (p < 0.0001). Analysis of the actual

emergency physician disposition decision showed 832 of
3140 patients referred to consultants (571 patients referred
in the ED, and additionally 261 patients referred as out-
patients), and 28 of the 48 patients who suffered outcomes
outside the hospital did not have an appropriate and timely
referral. We found that 76.7 % (95 % CI 68.1-83.6) of
patients with serious outcomes were appropriately referred
and 24.5 % (95 % CI 23.9-25.1) of patients without seri-
ous outcomes were referred.
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Fig. 2 Management of emergency department syncope patients—practice variation across study sites

Table 3 Agreement between physician risk perception, physician behavior, and risk of serious outcomes after ED disposition

MD perceived risk* (%) No. of patients

Agreement between ED physician risk perception Agreement between ED physician risk
and serious outcomes

perception and disposition decision

Observed outcomes

Expected outcomes’ (%)

Observed referral Expected referral® (%)

0 314 2 (0.6 %) 2.55

930 10 (1.1 %) 2.64
2 478 7 (1.5 %) 2.74
34 238 5 (2.1 %) 2.87
5 365 21 (5.8 %) 3.05
10-20 312 32 (10.3 %) 4.13
30 or more 195 33 (16.9 %) 17.2

Hosmer-Lemeshow p < 0.0001

C-statistic:

0.79

14 (4.5 %) 11.3
52 (5.6 %) 11.9
40 (8.4 %) 12.5
38 (16.0 %) 13.4
103 (28.2 %) 14.6
127 (40.7 %) 21.7
116 (59.5 %) 67.0

Hosmer-Lemeshow p < 0.0001
C-statistic: 0.79

* Intervals were categorized to create equal sized groups

T Calibrated to the overall level of risk in the population

t Calibrated to the overall rate of referral in the population

Discussion

Our study shows that among those who suffered seri-
ous outcomes after ED disposition, a significant pro-
portion suffers outside the hospital, and wide
variations exist in the ED management of syncope
patients. These practice variations were not explained
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by the patient demographic or clinical characteristics.
While the emergency physicians’ ability to perform
risk stratification is fair, the poor correlation between
emergency physician risk perception and both actual
serious outcome occurrence and referral patterns sug-
gests that standardization and improved risk stratifi-
cation are needed.
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The proportion of patients hospitalized for syncope in
our study is among the lowest in the reported literature,
with published studies reporting 33—-83 % hospitalization
[6, 7, 10, 12, 14, 15, 18, 19, 23]. Among patients who
suffered serious outcomes, one-fourth suffered outside
the hospital with no appropriate follow-up. In contrast,
three USA studies with admission rates four- to six-fold
higher (51-83 %) report adverse events post discharge of
between 0 and 0.4 % [12, 18, 19]. While increased
hospitalizations may be a solution for identification of
those at-risk, lowering the threshold for inpatient ad-
mission will lead to worsening of the ED and hospital
crowding and possibly, also inefficient use of healthcare
resources.

While inference regarding practice variations can be
made by comparing previously published studies, our study
is the first to directly compare practice variations between
study sites [6, 7, 10, 11, 13-19]. At the heart of clinical
judgement for syncope is finding the best balance between
investigations, hospital admission and missed diagnosis. It
is this trade-off that drives bedside clinical decisions. The
wide variations in ED management seen in our study em-
phasize the need for standardized ED evaluation of syn-
cope patients.

The STePS study reports 10-day mortality and recom-
mends early risk stratification in dedicated inpatient syn-
cope units as most deaths occur within 48 h of the sentinel
event [6, 24]. In our study, among those who suffer serious
outcomes after ED disposition, more than one-third in-
cluding a substantial number of deaths occur 7 days after
the sentinel syncopal event.

In our study, nearly one in four patients with serious
outcomes is not appropriately referred, and approximately
one in four patients without serious outcomes is referred.
The results reveal the challenge faced by emergency
physicians in risk perception and this in turn leads to
inaccurate disposition decisions with patients suffering
morbidity and mortality outside the hospital. This finding
also suggests that a well-validated risk-stratification tool
that performs better than clinician gestalt might improve
risk perception among ED physicians and subsequent dis-
position decision making.

Rigorous and large studies are needed to develop a ro-
bust risk tool that standardizes the ED care of syncope
patients. The tool should incorporate information available
at first presentation, and stratify those at high-risk in the
immediate future for hospitalization, those at intermediate-
risk for urgent outpatient follow-up and low-risk patients
who can be discharged with no further follow-up. Such a
tool would have a meaningful impact in ED syncope
management, particularly in countries with health care
systems similar to the study hospitals.

Limitations

This study does, however, has some potential limitations.
Approximately one-fifth of potentially eligible patients
were not enrolled, despite efforts to enroll consecutive
patients. This proportion overestimates the missed fraction,
as cases that cannot be clearly classified as ineligible on
medical record review were retained as potentially eligible.
We are not aware of any systematic reasons for non-re-
cruitment of patients, and the characteristics of those
missed and those recruited were similar. It is possible that
some outcomes were missed among the study patients who
were lost to follow-up. The characteristics of those lost to
follow-up indicate that they are likely lower risk to suffer a
serious outcome. Hence, we believe that it is unlikely that a
significant proportion of patients who were lost to follow-
up suffered serious outcomes to alter the conclusions of the
study. We advised emergency physicians to complete the
prediction probabilities at the end of ED visit. But it is
possible that the probabilities could have been completed
after initial assessment before test results were reported,
particularly when transferring care at the end of their shift.
When examining the actual disposition decision making by
emergency physicians, we analyzed whether the referral
was appropriate and timely only among patients with se-
rious outcomes after ED disposition and not among those
without serious outcomes. For patients without serious
outcomes after ED disposition, we report the proportion
referred only to illustrate emergency physician disposition
decision making. As the majority of patients were dis-
charged directly from the ED and had no further follow-up,
confirmation for the etiology of syncope was unavailable.

Conclusions

This multicenter syncope study finds that a significant
proportion of patients, who suffer serious outcomes after
ED disposition, suffer outside the hospital due to chal-
lenges in risk prediction among emergency physicians.
There are wide variations in ED management of syncope
that are not explained by patient characteristics. We believe
that a robust risk tool could optimize ED management in-
cluding investigations, risk perception and discharge de-
cision making for syncope patients.
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Appendix 1: definitions for outcome measures

The list of serious outcome measures collected and their
definitions are detailed below:

a) Death related to a cause of syncope or due to un-
known causes;

b) Arrhythmias:

e sustained ventricular
tachycardia;

e sinus bradycardia <40 beats/min;

e sick sinus with alternating sinus bradycardia and
tachycardia;

e sinus pause >3 s;

e Mobitz type II atrioventricular heart block;

e complete heart block or junctional/idioventricular
rhythm;

e alternating left and right bundle branch block;

e symptomatic (light-headedness/dizziness, hypoten-
sion—systolic BP <90 mmHg) supraventricular tachy-
cardia with rate >100/min;

e symptomatic atrial flutter or fibrillation with fast (>100/
min) or slow (RR interval >3 s) ventricular rate;

e pacemaker or implantable cardioverter-defibrillator
(ICD) malfunction with cardiac pauses, or

e an abnormal electrophysiological study (corrected sinus
node recovery time >550 ms; his-ventricular intervals
>100 ms; inducible ventricular tachycardia for >30 s;
polymorphic ventricular tachycardia/ventricular fibril-
lation in patients with Brugada or ventricular dysplasia
or previous cardiac arrest; symptomatic supraven-
tricular tachycardia, or infra-Hisian block);

(>30s) or polymorphic

¢) Myocardial infarction: defined as a clinically im-
portant elevation in troponin or ECG change and must have
been confirmed by the emergency physician or cardiologist
or the most responsible physician;

d) Serious structural heart disease:

e aortic stenosis with valve area <1 cm>;
e hypertrophic cardiomyopathy with outflow
obstruction;

tract
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e left atrial myxoma or thrombus with outflow tract
obstruction; or

e pericardial effusion with ventricular wall motion
abnormalities or pericardial tamponade;

e) Aortic dissection—confirmed by computerized to-
mography of the chest, trans-esophageal echocardiogram,
MRI or angiography;

) Pulmonary embolism—confirmed by ventilation-per-
fusion (VQ) scan, computed tomography scan of the chest
or angiography;

g) Severe pulmonary artery hypertension—detected by
cardiac catheterization or echocardiography with a mean
pulmonary arterial pressure >30 mmHg and was respon-
sible for the syncope;

h) Subarachnoid hemorrhage—confirmed by computed
tomography/magnetic resonance imaging of the brain with
or without spinal fluid analysis by lumbar puncture;

i) Significant hemorrhage—defined as syncope associ-
ated with detected source of bleeding such as gastroin-
testinal bleeding, ruptured abdominal aortic aneurysm, or
ectopic pregnancy that is clinically significant to cause
syncope in the opinion of the treating physician or that
required transfusion;

J) Any other serious condition: includes conditions such
as ectopic pregnancy, pneumothorax, sepsis that will re-
quire treatment and will cause the patient to return to the
emergency department if not detected;

k) Procedural interventions—any interventions used to
treat a cause of syncope. The procedural interventions in-
clude pacemaker and/or defibrillator insertion, cardiover-
sion for arrhythmias, surgery for valvular heart disease,
dialysis for electrolyte abnormalities causing arrhythmia,
chest tube/pig tail catheter insertion for pneumothorax or
pleural effusion, or surgery for abdominal aortic aneurysm
or ruptured spleen.

Appendix 2

See Table 4.

Table 4 Characteristics of 1062 potentially eligible syncope patients
not enrolled in the study

Characteristic Patients no. (%)
Age (mean, SD) (in years) 56.3 (22.8)

Age (range) (in years) 16-99

Female 580 (54.6)
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Appendix 3

See Table 5.

Table 5 Characteristics of 297 study patients lost to follow-up

Characteristic Patients no. (%)
Age (mean, SD) (in years) 42.9 (20.1)
Age (range) (in years) 17-101
Female 176 (59.3)
Arrival by ambulance 208 (70.0)
Witnessed syncope 215 (72.4)
Medical history
Hypertension 40 (13.5)
Diabetes 10 (3.4)
Coronary artery disease 15 (5.1)

Appendix 4: timing of occurrence of 30 day serious
outcomes among syncope patients after emergency
department disposition

Number of Serious Events

30
W Death

=

25 Arrhythmia

Myocardial

20 Infarction

Structural heart
disease

15 52 Significant
hemorrhage

g & Pulmonary

10 Embolism

i ¥ Pacemaker
insertion

Il Others

10 12 14 16 18 20 22 24 26 28 30
Days After ED Visit

Among 120 patients who suffered serious outcomes after ED disposition, the specific time of
of serious outcome within 30-days was known for 116 patients
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