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Abstract

Objectives—The risk of short-term mortality after an emergency department (ED) visit for
syncope is poorly understood, resulting in prognostic uncertainty and frequent hospital admission.
The authors determined patterns and risk factors for short-term mortality after a diagnosis of
syncope or near syncope to aid in medical decision-making.

Methods—A retrospective cohort study was performed of adult members of Kaiser Permanente
Southern California seen at 11 EDs from 2002 to 2006 with a primary discharge diagnosis of
syncope or near syncope (ICD-9 780.2). The outcome was 30-day mortality. Proportional hazards
time-to-event regression models were used to identify risk factors.

Results—There were 22,189 participants with 23,951 ED visits, resulting in 307 deaths by 30
days. A relatively lower risk of death was reached within two weeks for ages 18 to 59 years, but
not until three months or more for ages 60 and older. Pre-existing comorbidities associated with
increased mortality included heart failure (hazard ratio [HR] 14.3 in ages 18 to 59 years, HR 3.09
in ages 60 to 79 years, HR 2.34 in ages 80 years plus, all P < 0.001), diabetes (HR 1.49, P =
0.002), seizure (HR 1.65, P = 0.016), and dementia (HR 1.41, P = 0.034). If the index visit
followed one or more visits for syncope in the previous 30 days, it was associated with increased
mortality (HR 1.86, P = 0.024). Absolute risk of death at 30 days was under 0.2% in those under
60 years without heart failure and >2.5% across all ages in those with heart failure.

Conclusions—The low risk of death after an ED visit for syncope or near syncope in patients
younger than 60 years old without heart failure, may be helpful when deciding who to admit for
inpatient evaluation. The presence of one or more comorbidities that predict death, and a prior
visit for syncope, should be considered in clinical decisions and risk stratification tools for patients
with syncope. Close clinical follow-up seems advisable in patients 60 years and older due to a
prolonged risk of death.

Introduction

Syncope, defined as a transient loss of consciousness, is a common presentation to
emergency departments (EDs). Syncope is often benign, but may herald life-threatening
medical events. As a result of uncertainty about risks, patients presenting with syncope to
EDs are frequently hospitalized, and the inpatient diagnostic evaluation typically focuses on
cardiac etiologies of syncope. Syncope accounts for 1% to 2% of all ED visits, and an equal

Corresponding author: Stephen F. Derose, MD, MSHS, Research & Evaluation, Kaiser Permanente Southern California, 100 S. Los
Robles, 2" Floor, Pasadena, CA, Stephen.F.Derose@Kkp.org, Tele: 626-564-3462; Fax: 626-564-3430.

Disclosures: The authors have no disclosures or conflicts of interest to report.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Derose et al.

Methods

Page 2

percent of hospital admissions from the ED-based data from the 1980s to 2008.1-8
Unfortunately, current admission practices result in marginal diagnostic and therapeutic
benefits from hospitalization.%10 Between 39% and 50% of admitted patients are discharged
without an explanation for syncope.211 The health care costs of syncope-related admissions
in the United States are substantial, accounting for $2.4 billion annually.1?

Emergency department decision-making for patients who present with syncope can be
improved by knowledge of the short-term risks faced by population subgroups. In particular,
identification of patients at low risk of short-term mortality may lead to fewer unnecessary
hospitalizations, especially when outpatient follow-up is available. Several studies have
examined risk factors for mortality and morbidity at one year or longer after an episode of
syncope,11.13-15 although this time frame is not ideal for making acute care hospitalization
decisions. A few studies have examined predictors of short-term medical events,16-19
However, robust analysis of short-term mortality has been limited by small sample sizes,
with cohorts between 175 to 791 patients.16:18:20.21 These cohorts were enrolled at single,
tertiary care centers, limiting the generalizability of the findings.18-2! Therefore, prediction
rules based on the identified risk factors (e.g., the San Francisco Syncope Rule) may not
predict well outside of certain settings.1722-28 More information is needed based on larger,
representative cohorts and predictors of short-term mortality.

The goal of this large, retrospective cohort study was to describe the epidemiologic patterns
and pre-existing risk factors for short-term mortality after an ED evaluation that yielded a
primary diagnosis of syncope or near syncope (ICD-9 780.2). In so doing, we focus on a
population for whom disposition decisions (i.e., admit to hospital, observe in ED, or send
home) are most difficult. We examined short-term mortality (up to 30 days) since we
expected this time frame to reflect the full consequences of ED treatment, and yield
information that could influence the urgency of follow-up care.

Study Design

We conducted a retrospective cohort study using electronic data from a large, regional,
integrated health system. The study protocol was reviewed and approved by the institutional
review board of Kaiser Permanente Southern California, and the University of California,
Los Angeles. Sponsors (see front matter) had no role in the design and conduct of the study;
collection, management, analysis, and interpretation of the data; and preparation, review, or
approval of the manuscript.

Study Setting and Population

Kaiser Permanente Southern California provides comprehensive care to 3.1 million
members throughout Southern California. All members have very similar health care
benefits, including coverage of emergency services both within and outside the health
system. Electronic administrative and clinical care databases track all health care encounters
within the health system. A claims reimbursement system tracks health care provided at
outside facilities. All members are assigned a unique medical record number, which is used
for data linkage. At the time of the study, there were 11 health system EDs available to
members.

Study participants were members of Kaiser Permanente Southern California with at least
one ED visit for syncope from January 1, 2002 to December 31, 2006. Subjects were
required to be members of the health plan for at least one month at the time of the ED visit.
Participants were restricted to age 18 years and older due to the different nature of syncope
in children.2?
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We included only ED visits with a primary ED discharge diagnosis code for syncope: ICD-9
code 780.2 “Syncope and Collapse: Blackout; Fainting; (Near) (Pre) Syncope; Vasovagal
Attacks.” Visits to health system EDs had a single primary diagnosis; however, visits to EDs
outside the health system sometimes had more than one primary diagnosis code due to
billing practices. ED visits outside the health system were excluded if there was more than
one primary diagnosis because syncope may have been a consequence of an alternative,
primary diagnosis (e.g. myocardial infarction with syncope). Patients who left against
medical advice yet had a diagnosis (a minority of cases) were included.

Study Protocol

Demographic information on date of birth, age, sex, and race were obtained from
administrative databases. Race and ethnicity were collected by the health plan during the
time period of this study through a combination of self-report and staff identification.
Preexisting comorbid conditions were identified using data from as far back as 15t Jan. 1998
to one day prior to the ED visit. Comorbidity identification criteria are listed in the Data
Supplement (available online). Case-identification criteria for diabetes included a
combination of inpatient and outpatient diagnosis codes, medications, and laboratory tests.30
Identification of other comorbidities was based solely on diagnosis and procedural codes. A
prior, recent history of syncope was defined by one or more ED visits with a sole, primary
discharge diagnosis of syncope within 30 days of a subsequent visit.

To validate the accuracy of discharge codes for identifying patients with syncope, a
physician investigator (BCS) blinded to the ED discharge codes reviewed 200 charts,
including 100 charts with an ED discharge code of 780.2 as a primary or secondary
diagnosis, and 100 charts without an ED discharge code of 780.2. The reviewer noted
whether there was explicit chart documentation of syncope or an imminent sensation of
syncope. The operational definition of syncope was transient loss of consciousness with
spontaneous recovery. Compared to physician chart review, 92 of 100 patient charts with
ICD-9 code 780.2 had syncope or near syncope, while eight had no evidence of either
diagnosis (92% positive predictive value). None of 100 patients without ICD-9 code 780.2
had syncope or near syncope (100% negative predictive value).

The primary outcome was all-cause death at 30 days. Mortality data came from California
death certificate files and the Social Security Death Index for out-of-state deaths, and was
available regardless of health plan enrollment status. Cause of death was examined to better
understand identified risk factors and was categorized according to ICD-10 groupings.

Data Analysis

We determined the risk of death following an ED visit for syncope using standard survival
analysis techniques.3! The first ED visit was used to describe comorbidities and determine
rates of death. Risk was examined for ages 18 to 39, 40 to 59, 60 to 79, and 80 plus years;
subsequently, the youngest two age categories were combined due to similar risk. After
multivariable analyses to identify risk factors, the absolute risk (probability) of death was
determined in high risk subgroups using the Kaplan-Meier method.

Multivariable Cox proportional hazards regression was used to estimate the hazard ratio
(HR) for death associated with demographic characteristics, pre-existing comorbid
conditions, and a recent history of syncope. Logistic regression produced very similar
results, and the same associations between predictors and death (not shown). The
proportional hazard assumption was met using plots of Kaplan-Meier estimates of the
survival function versus time. Repeated visits by the same patient were analyzed by
censoring on a subsequent visit with re-entry. Correlations within participants with multiple
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visits were clustered for correction of standard errors using the robust, sandwich estimator.32
Regression analysis excluded visits in the first month of the study to provide a 30-day prior
history of syncope for all participant visits. Age and comorbidities were updated for each
ED visit in patients with multiple visits. Age was entered as a categorical variable to model
non-linear associations. Interactions were separately tested between age and significant
comorbid conditions, including a recent visit for syncope; the same process was followed for
sex interactions. All interactions with P < 0.2 were combined into a single model, which was
reduced by deletion of non-significant (P > 0.05) interaction terms. The log-likelihood test
confirmed the non-significance of the deleted interaction set, and goodness-of-fit (AIC)
confirmed the use of simplified age categories (<60, 60-79, =80 years).

All analyses were conducted at Kaiser Permanente Southern California's Department of
Research using SAS 9.1 (SAS Institute, Cary NC).

Characteristics of Study Subjects

Over the five-year observation period, there were 46,130 health plan members who had one
or more ED visits with syncope listed among discharge diagnoses. This represented 1.5% of
all ED visits. Approximately half of visits were to health plan facilities. Of all visits with
syncope listed among discharge diagnoses, about half had syncope as the sole primary
diagnosis. The study cohort was composed of 22,189 participants with 23,951 ED visits with
a sole primary diagnosis of syncope (Figure 1). Ninety-three percent of participants had one
visit for syncope during the study time-frame; the remaining 7% had two or more visits,
with a maximum of nine. Thirty-four percent of all ED visits for syncope resulted in a
hospital admission on the day of or the day after the encounter (Table 1). The mean age of
participants was 58.8 (SD +21.0) years, and 57.4% were female (Table 1). Pre-existing,
chronic diseases were common (Table 1). The mean and median (IQR) health plan
enrollment times at the first ED visit for syncope were 7.8 (SD +9.9) and 3.9 years (IQR 1.2
to 10.1), respectively.

Main Results

Deaths were infrequent and the hazard rate for mortality declined with time. There were
107, 321, and 1,655 deaths by 7, 30, and 365 days, respectively, after an ED visit for
syncope during the study period. The unadjusted hazard function (instantaneous rate of
death per day) averaged over 2 week intervals out to one year after the first ED visit is
shown in Figure 2. Mortality risk varied greatly with age. In participants under 60 years old,
the risk of death declined after 14 days to a roughly steady rate. In those 80 years and older,
the risk of death remained elevated during the first 3 to 6 months after the ED visit,
compared to risk levels after 6 months. Participants aged 60-79 years had an elevated risk of
death for 6 months or more compared to risk during the latter part of the one year follow-up.
Figure 3 shows unadjusted, cumulative survival to 30 days in each age strata. By 30 days,
more than 1% of those 60 years and older had died. By 30 days, there were 215 deaths
(2.84%) among those who were hospitalized from the ED, and 66 deaths (0.45%) among
those who were not hospitalized.

Cause of death by 0 to 7 days and 8 to 30 days are listed in Table 2. Overall, the most
common causes of death by far were heart disease (35%) and cancer (19%). At 7 days, heart
disease deaths predominated (39%); between 7 and 30 days, there was a substantial increase
in the proportion of cancer deaths, from 14% to 23%. Two-thirds of deaths occurred
between 7 and 30 days.
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Proportional hazards regression was used to identify demographic characteristics and pre-
existing comorbidities that were associated with an increased risk for short-term death
(Table 3). Race and ethnicity had no significant association with death before or after
adjustment for other covariates; for parsimony this variable was dropped from final results.
Male sex was weakly associated with an increased risk of death (HR 1.36, P = 0.009).
Increasing age was strongly associated with an increasing risk of death: HR 6.59 for ages 60
to 79 years, and HR 11.73 for ages 80 and over, compared to ages 18 to 59 years (each P <
0.001). A prior visit for syncope was associated with an increased risk of death (HR 1.86, P
=0.024).

Of all pre-existing conditions, heart failure was most strongly predictive of an increased risk
of death, and this relationship varied by age. In 18 to 59 year olds, the HR associated with
heart failure was 14.3; for ages 60 to 79 and 80 and over, the HRs were 3.09 and 2.34,
respectively (each P < 0.001). A history of diabetes was associated with an increased risk of
death (HR 1.49, P = 0,002). Among non-cardiovascular conditions, increased death was
associated with dementia (HR 1.41, P = 0.034), and a history of seizures (HR 1.65, P =
0.016).

Table 4 presents the probability (absolute risk) of death by 30 days in subgroups with and
without heart failure, by age and sex. The probability of death was relatively low (fewer than
two deaths per 1,000 cases) in person under age 60 years without heart failure. The
probability of death was relatively high (more than 25 deaths per 1,000 cases) in anyone
with heart failure and in men aged 80 years and older without heart failure. The risk
associated with a diagnosis of heart failure in different age groups is persistently high, as
demonstrated by the one-year survival curves of Figure 4.

Discussion

We performed a large retrospective cohort study among members of an integrated health
system that collects comprehensive data on comorbidities and outcomes. To our knowledge,
this is the largest cohort study of short-term mortality following a primary diagnosis of
syncope or near syncope, and contains sufficient numbers of decedents to generate stable
inferences. Studies of short-term mortality are most informative for ED decision-making,
and provide data to drive hypotheses about risk factors for the development of risk
prediction tools in prospective studies. Our findings build on existing literature and reveal
novel insights into population-level patterns and risk factors for short-term mortality after an
ED visit. Risk factors previously identified from studies of long-term mortality following
syncope (i.e., heart failure, diabetes) were confirmed as risk factors for short-term mortality.
The sharply increased risk of all-cause mortality immediately following syncope or near
syncope declined more gradually at older ages, taking several months in elders. The risk of
death by 30 days was less than 1% in those under 60 years old who did not have a past
history of heart failure. Finally, one or more recent visits with syncope or near syncope as
the primary diagnosis increased the risk death.

A diagnosis of syncope or near syncope appears to confer transient and excess mortality risk
in all age groups based on a decreasing daily risk of death over time (Figure 2). To confirm
this impression, we calculated the daily risk of death over the course of a year in members
without an ED visit for syncope based on ICD-9 code 780.2 (i.e., those excluded from study
when progressing from the first to the second box of Figure 1). The “background” risk of
death per 10,000 persons aged 18 to 59, 60 to 79, and 80 years and over was 0.09, 0.69, and
3.05, respectively. Compared to Figure 2, these numbers indicate that the background risk of
death is reached by about 6 months in the younger and older age groups with syncope or
near syncope. In 60 to 79 year olds with syncope or near syncope, the risk of death never
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drops as low as the background level in those without syncope over the course of one year.
Thus our data indicate that in patients 60 years and older, mortality risk remains elevated for
at least 3 months after the index ED visit.33 These results suggest that older patients require
close outpatient follow-up, even when an acute precipitant cannot be identified after initial
ED evaluation.

Not surprisingly, age was identified as the most powerful risk factor for short-term mortality
after syncope or near syncope, consistent with previous studies.13:1%:16:18 Comparison of a
regression model with age and sex as the only predictors (results not shown) and the model
presented suggests that a significant proportion of age-related risk is attenuated by the
addition of pre-existing cardiovascular conditions. Nevertheless, significant age-related risk
remained after adjusting for diagnosed cardiovascular conditions. The slower return to lower
levels of risk in older patients may be attributable in part to age-related recovery versus
decline in health due to decompensation of chronic illnesses.34

Male sex conferred modestly increased 30-day mortality risk. Male sex may be associated
with increased risk of unrecognized cardiovascular disease. In the Framingham Heart Study,
men who experienced syncope were more likely to have a cardiac cause than women.3%
Other investigations have found a univariate association between male sex and adverse
events including mortality; in multivariate analyses, this finding has been confirmed!? less
often than not.13:16:36 However, these studies may have had insufficient power (n = 516 to
676) to detect clinically important associations.

Consistent with prior studies of long-term syncope outcomes, we found that a history of
congestive heart failure was associated with increased mortality.1%37 A similar, statistically
significant pattern for heart failure was seen for seven-day mortality (data not shown). A
history of heart failure may be a marker of structural heart disease and increased risk of
sudden death. A previous cohort study (n = 400) noted negative interaction effects between
increasing age and heart failure, and between age and cardiac cause of syncope, when
assessing two-year risk of all-cause mortality and sudden death.38 In our larger cohort, we
observed a relatively larger risk of 30-day death among younger subjects with heart failure.
The absolute risk associated with heart failure was relatively high early after the ED visit,
and persisted across time in all age strata, indicating the importance of a diagnosis of heart
failure.

We also found that dementia was associated with increased 30-day mortality, and that
dementia was more commonly noted as the cause of death from 8 to 30 days after the
syncope or near syncope event. Dementia may be a marker of additional comorbidities,
severity of illness, or variations in care associated with increased mortality over time, rather
than a risk factor specific to syncope.3%:3940 |n addition, a prior history of seizures was
associated with increased mortality, as has been reported in the Framingham cohort.30 ED
presentation of seizure, although not in the context of syncope, has been associated with 10-
year mortality in a Swedish study.*! Some patients with a diagnosis of seizures may have
unrecognized cardiac conditions.3!

Finally, our study provides clinically relevant information about the short-term prognostic
implications of recurrent syncope or near syncope. The risk of death was increased 86% in
patients who had one or more ED visits for syncope or near syncope within the prior month.
Because we included in analysis only visits with a primary diagnosis of syncope or near
syncope, these recurrent episodes may be more likely to represent events without an
identified cause. Our findings suggest that patients with recurrent syncope or near syncope
within 30 days may benefit from close clinical follow-up. These results contrast with those
from a single center, prospective cohort of 433 patients with syncope.*2 In this study,
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mortality at three years was not affected by the presence of recurrent syncope. However, this
cohort included patients with and without known etiologies for syncope, focused on long-
term outcomes, and defined prior syncope as an event that occurred at any time prior to
evaluation.

Limitations

Our study identified syncope and near syncope using ED discharge diagnosis codes. It is
possible that screening by discharge diagnosis codes may not correctly identify patients with
syncope or near syncope. The physician chart review for accuracy of ICD-9 code 780.2
yielded a good positive predictive value (92%) and negative predictive value (100%) for
syncope or near syncope. We were not able to distinguish between syncope and near
syncope. These two symptoms are related by degree of brain hypoperfusion, have parallel
outcomes, and present a similar clinical dilemma;#3 thus, their grouping by ICD-9 diagnosis
code does not appear problematic for identification of risk factors and mortality patterns.

Syncope and near syncope are symptoms caused by some specific diagnosis rather than a
clinical diagnosis in themselves. We did not attempt to identify possible causes of syncope
symptoms. We wished to focus on patients with an unclear cause of syncope since they
present a difficult decision regarding hospitalization. The population of patients presenting
with syncope or near syncope likely contains a mixture of those with and without an
identifiable cause either during or after ED evaluation. To mitigate this potential limitation,
our study cohort included only those patients with a sole primary discharge diagnosis of
syncope or near syncope. We selected this approach because patients with an identified
cause of syncope, such as arrhythmia or coronary ischemia, were deemed unlikely to have
syncope as the primary diagnosis. Patients with syncope due to an identified or likely cause
are a substantially different clinical problem.

Decision-making in the ED requires estimating the risk of short-term events, for which
diagnostic or therapeutic hospitalization may be beneficial.#* The appropriate time frame for
measuring outcomes after a syncope visit is controversial, and investigators have suggested
a range of two to 30 days.1”:44 In additional analyses (data not shown), we identified no risk
factors for 7-day mortality that were not also identified at 30 days, thus simplifying
decision-making with respect to risk factors.

The demographic characteristics of this managed care population are similar to those of the
surrounding population in southern California. However, compared to syncope ED visits in
a nationally representative sample,’ our study cohort has a higher proportion of non-white
and Hispanic patients. In addition, care processes in this integrated health system may be
different from those of other settings, and admission rates are lower than in other cohort
studies.17:2245 Access to outpatient services exists for all health plan members. Therefore,
our findings may not generalize to settings with limited continuity of care or to the
uninsured.

We did not attempt to measure the increased risk above baseline due to syncope in those
with an otherwise similar clinical presentation. We collected pre-existing co-morbidity
information using administrative data. A complete electronic health record was not fully
available during the time frame of this study, thus it was not feasible to collect potentially
important clinical elements gathered during the evaluation of syncope, including associated
symptoms, vital signs, physical exam findings, and electrocardiogram
abnormalities,13:15-19.36.46 However, clinical findings at the time of the event can be
meaningfully separated from pre-existing risk factors to allow for clinically informative,
general risk stratification of presenting patients. In a separate, chart-review investigation, we
examined co-existing clinical factors as predictors of 30-day clinical events in a sample of
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2,584 health plan members age 60 and older; however, there were too few 30-day deaths (n
= 41) to perform meaningful analyses of short-term death.4

Conclusions

We described the epidemiologic patterns and identified pre-existing risk factors for short-
term mortality after an ED visit and primary diagnosis of syncope or near syncope. Short-
term mortality after syncope is an uncommon occurrence, and prior studies have been forced
to combine outcomes or look at longer time intervals to assess risk factors. Mortality risk
was increased subsequent to an ED visit for syncope or near syncope in all age groups; in
patients 60 years and older, there was a gradual reduction in mortality risk over the first
three or more months. The risk of death by 30 days was less than 0.2% in those under 60
years who did not have a past history of heart failure. Patients with heart failure had
particularly high (>2.5%) short-term mortality, regardless of age. Finally, a history of an ED
visit for syncope in the previous month predicted increased mortality at 30-days. Our
findings include new information on risk factors and confirm the importance of some
previously identified risk factors from studies that were small in size or based on long-term
rather than short-term mortality. This information may aid ED decision-making for patients
with a primary diagnosis of syncope or near syncope and the development of risk prediction
tools for identifying patients who will benefit from hospital admission.
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3,567,187 adult health plan
members from
1/1/2002-12/31/2006

l

46 130 members with an ED
visit listing syncope among
discharge diagnoses
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A4

22,184 subjects with 23,951
ED wvisits for syncope

Figure 1.

Flow diagram of study cohort assembly.

>

Excluded:

Visits in which syncope is not
the primary or sole primary
diagnosis (29,022 visits
among 23,941 members)
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Figure 2.
Hazard of death to 1 year by age strata after the first ED visit for syncope during the study
period.

Footnote: The y-axis denotes the instantaneous rate of death at 14-day time intervals given
survival to the end of the interval. Points are graphed at the center of each time interval.
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Figure 3.
Survival to 30 days by age strata after the first ED visit for syncope during the study period.
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Survival to one year by age and heart failure strata after the first ED visit for syncope during
the study period.
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Table 1

Characteristics of study participants at the time of their first ED visit during the study period.

Characteristic Study Cohort ~ Survived past 30days Died by 30days p.ygye*
(N =22,189) (n = 21,908) (n=281)
Age (vears)” mean (+SD) 58.8 (+21.0) 58.5 (+21.0) 76.9 (212.2) <0.001
Age (years) n (%) <0.001
18-39 5,008 (22.57) 5,005 (22.85) 3(1.07)
40-59 5,599 (25.23) 5,574 (25.44) 25 (8.90)
60-79 7,464 (33.64) 7,339 (33.50) 125 (44.48)
80 plus 4,118 (18.56) 3,990 (18.21) 128 (45.55)
Female n (%) 12,727 (57.36) 12,602 (57.52) 125 (44.48) <0.001
Race/ethnicity, n (%) <0.001
White 10,186 (45.91) 10,013 (45.7) 173 (61.57)
Hispanic 3,907 (17.61) 3,875 (17.69) 32 (11.39)
Black or African American 2,874 (12.95) 2,837 (12.95) 37 (13.17)
Asian or Pacific Islander 1,106 (4.98) 1,090 (4.98) 16 (6.1)
Other, multiple, unknown 4,116 (18.55) 4,093 (18.68) 23 (8.19)
Admitted to hospital 7% n (%) 7,571 (34.12) 7,356 (33.58) 215 (76.51) <0.001
Syncope visits per subject mean (+SD) 1.08 (+0.34) 1.08 (+0.34) 1.03 (x0.17) 0.011
Pre-existing comorbidity 1.8n (% of cohort)
Diabetes 4,195 (18.91) 4,083 (18.64) 112 (39.86) <0.001
Heart failure 2,436 (10.98) 2,316 (10.57) 120 (42.70) <0.001
Hypertension 11,387 (51.32) 11,169 (50.98) 218 (77.58) <0.001
Dysthythmia® 2,729 (12.30) 2,638 (12.04) 91 (32.38) <0.001
Valvular heart disease 1,575 (7.10) 1,516 (6.92) 59 (21.00) <0.001
Myocardial infarction 1,165 (5.25) 1,122 (5.12) 43 (15.30) <0.001
Cerebrovascular disease 1,413 (6.37) 1,378 (6.29) 35 (12.46) <0.001
Seizure 809 (3.65) 787 (3.59) 22 (7.83) <0.001
Dementia 1,281 (5.77) 1,236 (5.64) 45 (16.01) <0.001
Gastrointestinal hemorrhage 591 (2.66) 578 (2.64) 13 (4.63) 0.058

Page 15

*
P-value for comparison of a characteristic between the group who died and the group who survived at 30 days based on a two-sided hypothesis:
Fischer's Exact test and Wilcoxon Rank Sum test.

7‘Based on first ED visit for syncope during the study period in subjects with multiple visits.

fAdmission the same day or the day after the ED visit.

§Comorbidity definitions are provided in the Data Supplement. Dysrhythmia included a past history of 3rd degree heart block, Mobitz 11 heart
block, other heart block, ventricular tachycardia, ventricular fibrillation or flutter, atrial fibrillation or flutter, paroxysmal atrial tachycardia, SA
node dysfunction, anomalous AV excitation (pre-excitation), other conduction disorders, and cardiac arrest.
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Causes of death by time interval following the final ED visit for syncope during the study period.

Table 2

Cause of Death 0-7days 8-30days Total by 30 days
Heart disease 42 (39.25) 71(33.18) 113 (35.20)
Cancer 15 (14.02) 50 (23.26) 65 (19.31)
Stroke 10(9.35) 16 (7.48) 26 (6.54)
Respiratory 4(3.74) 16 (7.48) 20 (5.92)
Injuries ™ 5(4.67)  5(2.34) 10 (3.12)
Diabetes 2(1.87) 13 (6.07) 15 (4.67)
Alzheimer's, other dementia 3 (2.80) 10 (4.67) 13 (4.05)
Liver 1(0.93) 1(0.47) 2(0.62)
Renal 4 (3.74) 8 (3.74) 12 (3.74)
Infectious 6 (5.61) 7 (3.27) 13 (4.05)
Other 13 (12.15) 12 (5.61) 25 (7.79)
Missing cause 2(1.87) 5(2.34) 7(2.18)
Total (column) 107 (100) 214 (100) 321 (100)

*
Includes unintentional and intentional injuries.

Values are reported as n (%)

Cause of death was categorized according to the ICD-10 category blocks.
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Table 3
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Risk factors for death by 30 days subsequent to any ED visit for syncope during the study period (proportional

hazards model).

Characteristics

Death by 30 days

HR  (95% Cl) P-value

Male 136" 108172  0.009
Age *

60-79 years 659  3.83-11.34  <0.001

80 plus years 1173~ 6.58-20.92  <0.001
Recent visit for syncope t 1.86 1.08-3.18 0.024
Diabetes 149 116-1.90 0.002
Hypertension 0.79 0.57-1.10 0.161
Dysrhythmia 1.14 0.88-1.48 0.318
Valvular heart disease 1.16 0.86-1.56 0.332
Myocardial infarction 1.16 0.83-1.62 0.380
Cerebrovascular disease 0.92 0.66-1.28 0.622
Seizure 1.65 1.10-2.48 0.016
Dementia 141 103-1.94 0.034
Gastrointestinal hemorrhage ~ 0.88 0.52-1.51 0.652
Heart failure?

18-59 years 143 628325  <0.001

60-79 years 3.09 2.12-449  <0.001

80 plus years 234 1.63-3.36  <0.001

*
Reference group: age 18-59 years.

fDefined as one or more visits within the 30 days of the index ED visit.

’tHR for presence vs. absence of the comorbidity within the same age group.

Significant associations (P<0.05).

Multivariable Cox proportional hazards model using all ED visits for syncope during the study period. Multiple visits by a participant were

clustered for correction of standard errors using the robust, sandwich estimator. ED visits among 415 patients during the first month of the study
(Jan 2002) were dropped from analysis so that all patients included in the regression model had at least one month of observation to determine a
history of prior syncope visits within 30 days of the index ED visit. Among the 21,774 patients included in the model, there were 23,491 visits, 103
deaths at 7 days, and 307 deaths at 30 days.

Comorbidity definitions are provided in the Data Supplement.
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Table 4

Mortality at 30 days given heart failure, sex, and age.

Sex and Age (years) Deathsper 1,000 Cases (95% ClI)
Heart Failure
No Yes
Males
18-59 1.9 (0.7-3.8) 33.5(7.2-59.9)
60-79 14.5(10.6-19.3)  41.9 (28.0-60.0)
80 plus 35.4 (25.7-47.3)  55.9 (36.8-80.9)
Females
18-59 1.8 (0.9-3.2) 26.3 (5.5-75.0)
60-79 9.0 (6.0-12.9)  45.9 (29.3-68.1)
80 plus 13.0 (8.4-19.1)  66.8 (46.7-92.1)

Confidence intervals were based on the binomial distribution and determined using the exact method. Cells with zero had no deaths. The numbers
of participants with pre-existing heart failure is provided in Table 1.
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