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Role of emergency department
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This meta-analysis aimed to establish the role of standardized emergency department (ED) ob-
servation protocols in the management of syncopal patients as an alternative to ordinary admis-
sion. A systematic electronic literature search was performed to identify randomized controlled
trials or observational studies evaluating syncopal patients managed in ED observation units. Data
regarding mean length of stay, rate of etiological diagnosis, admission rate, and incidence of short-
term serious outcomes were extracted. Six mostly single-center, small sized studies character-
ized by high heterogeneity, were included. A total of 458 patients were included with a balanced
sex distribution (male 50.2%), a mean age of 60.1 years, and a considerable prevalence of heart
disease (32.4%). Pooled analysis of the outcomes showed a mean stay of 28.2 hours, an etiologi-
cal diagnosis rate of 67.3%, an admission rate of 18.5%, and a very low incidence of short-term
serious outcomes (2.8%). Due to elevated diagnostic yield and low incidence of short-term ad-
verse events, ED observation units-based management strategy seems ideal for patients with
syncope. Nevertheless, further research is needed to identify criteria for selecting patients to be
managed with this approach, define evaluation protocols, and confirm the safety of this strategy.
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What is already known

More than half of short-term serious events after a syncope are diagnosed in
the emergency department (ED); hence, consuming a large amount of resources
for inpatient diagnostic workup. Therefore, there is increased interest in devel-
oping standardized observation protocols for ED patients with syncope as an
alternative approach to ordinary admission.

Capsule
Summary

What is new in the current study
This is the first meta-analysis aimed to evaluate the role of brief ED observation
protocols in the management of patients with undetermined syncope.
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INTRODUCTION

Syncope is a daily challenge for emergency physicians (EPs) since
it represents approximately 3% of the emergency department
(ED) visits, 6% of hospital admissions,' and is also responsible for
large hospital expenses (i.e., the total annual cost is estimated at
2.4 billion dollars in the US).? The evaluation of patients with syn-
cope in the ED is challenging as it is multifaceted, and often
vague in nature since most patients are asymptomatic upon ar-
rival; therefore, the diagnosis can only be done presumptively. The
potential causes of syncope are broad, ranging from benign etiol-
ogies to life-threatening cardiovascular conditions. Due to the
risk of sudden death, many EPs often chose a 'safe’ management
method for these patients by admitting them to the hospital.

Although the diffusion of guidelines into practice has allowed
a considerable improvement in the clinical management of pa-
tients with syncope during the last decades,® the admission rate
remains high (38% to 42%) compared to the incidence of short-
term events.* According to the Position Paper of the Canadian
Cardiovascular Society,® the percentage of short-term (i.e., within
1 month) non-fatal severe outcomes is approximately 12% with
low incidence of deaths (0.7%) throughout the same period. It
has also been reported that more than half of these events (7.5%,
i.e., 62.5% of the total number of events) occur at the time of ED
admission. Therefore, it seems reasonable that only a minority of
patients will benefit from further assessment and treatment after
a thorough evaluation in the ED. Patients with a negative workup
in the ED do not benefit from hospital admission since the risk of
a life-threatening event is extremely low even in the presence of
cardiovascular risk factors.*®

On the other hand, it is still uncertain whether hospitalization
may help reduce adverse events in patients with unexplained
syncope. The decision to admit a patient should also take into con-
sideration many variables such as incremental costs, the risk of
adverse events during hospital stay and the actual effectiveness
of hospitalization for the clinical management.’

Due to the high prevalence of syncope, the multiple etiologies
and the incremental expenditures emerging from inpatient diag-
nostic workup, there is increasing interest in ED-based observa-
tion protocols as an alternative approach to ordinary admission.
According to these standardized observation protocols, patients
with unexplained syncope can be observed and monitored in an
appropriate area of the ED, conventionally known as ED observa-
tion unit (EDOU). This approach makes it possible to optimize the
diagnostic process, allowing tailoring the use of hospitalization
and diagnostic investigations to the individuals. According to the
first international workshop on risk stratification for syncopal pa-
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tient in the ED’ held in Gargnano (Italy) in 2013, EDOUs admis-
sion was considered particularly suitable for high- and intermedi-
ate-risk patients since it would help in deciding between patient
admission or discharge, eventually followed by a fast-track path
to an outpatient syncope unit.

To the best of our knowledge, no meta-analyses have been pub-
lished so far with the aim of evaluating the role of brief EDOU pro-
tocols in the management of patients with undetermined syncope.
Therefore, we performed a critical review of the literature to sum-
marize the available evidence on syncope management in the ED.

METHODS

Search strategy and study selection

A systematic electronic search was performed in Medline (via Pub-
Med), Embase, clinicaltrials.gov and Cochrane Library for identify-
ing randomized controlled trials (RCTs) and observational studies

using the search keywords “syncope,” “emergency department,”

unit,” "protocol(s).” These terms were combined

using Boolean operators "AND" and “OR," with no date restric-

"observation,

tion. The references of the retrieved articles were also scrutinized
to identify additional and pertinent items.

Two independent reviewers (FN and GM) initially screened the
title and/or abstract of all articles for possible inclusion. When
potentially eligible, the complete article was then scrutinized ac-
cording to the following criteria: (1) studies investigating synco-
pal patients managed in a short-stay observation unit located in
the ED, and (2) reporting at least one of the following: mean length
of stay in the EDOU, rate of admission, rate of etiological diagno-
sis, incidence of short-term serious events. Exclusion criteria were
(1) duplicate reporting (in which case the manuscript reporting
the largest sample of patients was selected), (2) differentiated
syncope patients (i.e., studies recruiting patients with an already
defined diagnosis of syncope, e.g., cardiovascular cause only), (3)
studies enrolling patients with near syncope, or (4) articles writ-
ten in languages other than English.

Data extraction

Two independent reviewers (FN and GM) retrieved the following
information on pre-specified data collection forms: authors, jour-
nal, year of publication, location, study design, enroliment crite-
ria, number and demographic characteristics, prevalence of heart
diseases (i.e., coronary heart diseases, heart failure, or arrhythmias),
mean length of stay in the EDOU, rate of admission, rate of etio-
logical diagnosis, and incidence of short-term adverse outcomes.
Authors were contacted if the data needed clarification or were
incomplete. Additional information was included when the re-

www.ceemjournal.org



Filippo Numeroso, et al.

sponse was obtained; otherwise, the available data were used for
our analyses. Only short-term adverse events were considered for
evaluating the safety of EDOU model with the assumption that
only these outcomes could influence the decision making about
the patient's disposition. Notably, it was already demonstrated
that long-term prognosis is substantially unaffected by hospital
admission and is related to comorbidity.®

Assessment of the quality of studies

The methodological quality of the studies included was assessed
by two reviewers (GL and GC) independently, using the Jadad
score” for RCTs and the Newcastle Ottawa Scale' for observation-
al, non-randomized studies.

96 Records were initially identified
through database searching

20 Were excluded because of duplicity

76 Citations were reviewed at the title
and/or abstract level

57 Were excluded due to not being eligible

19 Reports were fully evaluated for
consideration in the study

10 Were excluded because they focused on SU
located outside the ED or on guidelines
implementation

3 Were excluded because they did not report
the outcomes of interest

6 Reports were finally included in the
meta-analysis

Fig. 1. Flowchart of the literature search and study selection procedure.
SU, syncope unit; ED, emergency department.

Table 1. Main characteristics of the studies included in the meta-analysis

CEEM

Pooled estimates for the outcomes of interest were analyzed us-
ing random effects meta-analysis. Admission rate, etiological di-
agnosis, and short-term adverse events were reported as propor-
tions and 95% confidence intervals. With regard to the specified
outcomes, heterogeneity was assessed using the I* statistic where
thresholds of 25%, 50%, and 75% indicated low, moderate and
high heterogeneity, respectively. The mean length of stay in the
EDOU (continuous variable) was reported as weighted mean with a
pooled standard deviation as a measurement of uncertainty. Sta-
tistical analyses were performed with MedCalc Statistical Soft-
ware ver. 16.8.4 (MedCalc Software, Ostend, Belgium).

RESULTS

Study selection

Fig. 1 shows the flowchart for the literature search strategy and
the study selection procedure. Initially, 96 records were identified
during the database search. After the exclusion of duplicates, 76
citations were reviewed at the title and/or abstract level. A total
number of 57 documents were excluded because they were re-
view articles, case reports, or studies enrolling EDOU cohorts of
patients to evaluate for other issues instead of evaluating synco-
pe only. Nineteen reports were then included for further analysis.
Ten items were excluded since they were based on syncope facili-
ties located outside the ED or focused on guidelines implementa-
tion in the ED, whereas three studies were excluded because they
did not report the outcomes of interest. Therefore, six studies

were included in our meta-analysis."'®

Study characteristics

The main characteristics of the six studies are shown in Table 1.1
Four were observational studies and two were RCTs. These were
mostly single-center studies, conducted in 2004 to 2016, three
each in the United States and Europe (two in Italy and one in

Spain). The sample size of these studies ranged between 27 and

Study Year Country  Design Patl:)nts ’\(/(I):]e Me?;)age v g)llzase Inclusion criteria

Shen et al.” 2004 us RCT 51 49 64 43 Patients with undetermined syncope at intermediate risk
Rodriguez-Entem et al.” 2008 Spain 0S 199 54 67 NA Patients not selected on a risk category basis

Sun et al.” 2013 us RCT 62 47 65 23 Patients with undetermined syncope at intermediate risk
Grossman et al." 2015 us 0S 27 33 53 22 Patients not selected on a risk category basis

Ungar et al.” 2016 Italy 0S 60 40 68.5 55 Patients not selected on a risk category basis

Numeroso et al.’ 2016 Italy 0S 59 59 66.7 15 Patients with undetermined syncope at intermediate risk

CV, cardiovascular; RCT, randomized controlled trial; OS, observational study; NA, not applicable.
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199, with a balanced distribution for sex and with ages of 53 to
68.5 years. The prevalence of cardiovascular diseases ranged be-
tween 15% and 55%. A total of 458 patients were included in
these studies, with a balanced sex distribution (men were 50.2%
of total); the overall mean age of the patient was relatively young,
(60.1 years) albeit, with considerable prevalence of heart disease
(32.4%).

Enrollment criteria in these studies varied; three studies were
focused on patients at intermediate risk (with slight differences
in identification criteria), while the remaining studies included
patients regardless of their risk category, only excluding those
with acute disease already present at ED admission or a non-syn-
copal transient loss of consciousness (Supplementary Table 1)."-'®

Quality assessment

According to Jadad scores, one RCT was high quality and one RCT
was low quality (Supplementary Table 2)."""* According to the
Newcastle-Ottawa Scale, the two observational studies were high
quality and one observational study was moderate quality; for
the last one, the Newcastle-Ottawa Scale was only partially ap-
plicable, so the total sum was not considered (Supplementary Ta-
ble 3).12,14—'\6

Study results

Table 2 shows the endpoints reported by the studies included in
this meta-analysis."'® The SEEDS Study," the first study published,
was a prospective, single-center RCT investigating the usefulness
of a standardized pathway for the evaluation and management
of patients presenting to the ED with syncope. It was based on a
designated ED syncope unit (EDSU) equipped with multidisciplinary
diagnostic resources for assessment of syncopal patients at inter-
mediate risk of cardiovascular outcomes. The study showed that
the model based on EDSU significantly improved the rate of etio-
logical diagnosis (10% in standard care patients versus 67% in
those evaluated in EDSU), and was effective in lowering both
hospital admission rate (43% in the group with patients evaluat-

Table 2. Endpoints reported by the studies included

Mean LOS Admission Etiological Short term

RRLY gatsHE hours (SD)  rate  diagnosis outcomes
Shen et al.” 51 NA 22 (43.1) 34(66.6) NA
Rodriguez-Entem et al.”> 199 19(15)  20(10.0) 131 (65.8) NA
Sun et al.”® 62 29 (15) 9(14.5) NA 2(3.2)
Grossman et al." 27 NA NA 12 (44.4) NA
Ungar et al.”® 60  34(8) 7(11.6) 40(66.6) 3 (5.0)
Numeroso et al.'® 59 41 (17) NA 42(71.2) 0(0.0)

Values are presented as number (%) unless otherwise indicated.
LOS, length of stay; SD, standard deviation; NA, not applicable.
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ed in EDSU vs. 98% in the standard care group) and the total
length of hospital stay in the cases of ordinary hospitalization
(total patient-hospital days reduced from 140 with standard care
to 64 in the EDSU group). Notably, hospital admissions were
mostly related to therapeutic purposes (19/22, i.e., 86%) rather
than caused by the absence of a diagnosis at the end of an EDSU
evaluation. During the long-term follow-up, no significant differ-
ences were found between the EDSU and standard-care group,
both in actuarial survival (97% and 90%, P=0.30) and survival
from recurrent syncope (88% and 89%, P=0.72).

In an ensuing study, Rodriguez-Entem et al.' investigated the
effectiveness of a two-phased protocol based on a strict applica-
tion of the European Society of Cardiology guidelines and on the
availability of a dedicated area of the ED where patients could be
monitored until they were discharged or admitted. Phase 1 was
based on initial clinical assessment with electrocardiogram and
monitoring, whereas phase 2 entailed further evaluation using
inpatient electrophysiological study or outpatient tilt table test
building on the findings of the electrocardiogram and echocardio-
gram. This approach facilitated higher rates of etiological diagnosis
(65.8% upon discharge from the ED, 78% after completion of the
diagnostic protocol), with a mean stay of 19 hours in the ED and
low rates of hospital admissions (10%).

More recently, the Emergency Department Observation Synco-
pe Protocol study™ showed that an ED observation syncope pro-
tocol for intermediate-risk patients was effective in facilitating
lower hospital admission rate (15% vs. 92%), shorter mean hos-
pital length of stay (29 vs. 47 hours), and lower hospital costs
(mean cost at index visit 1,400 vs. 2,420 US dollars), with no dif-
ference in the rate of short-term serious outcomes after hospital
discharge (3% among patients managed with the ED observation
protocol) compared to the patients admitted.

In the study by Grossman et al.,'
tients were retrospectively reviewed. The diagnostic yield of the
three management modalities based on EPs judgment in different
hospital settings were compared; it showed that patients man-
aged with full hospitalization (> 1 day) were more likely to be dis-
charged with a definite etiology of syncope (74%) as compared
to those managed with a 1-day admission to an inpatient ward
(64%) or evaluated in the EDOU (44%). Nevertheless, this data
may be biased because serious causes of syncope (e.g., pulmonary

a cohort of ED syncopal pa-

embolism, sepsis, ventricular dysrhythmias, stroke, or acute myo-
cardial infarction) were identified among a considerable number
of fully admitted patients (38%). Therefore, these patients should
be considered as having syncope associated with an acute dis-
ease already present at ED admission rather than undetermined
syncope complicated by a short-term adverse outcome. Both

www.ceemjournal.org
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1-day admission and EDOU patients received a lower percentage
of definite etiologic diagnoses, 36.3% and 56.6%, respectively;
but no information was provided about the tests needed to reach
a diagnosis during such a brief hospital stay (< 24 hours), except
for low number of echocardiograms.

Ungar et al.”
organization based on the presence of a short-stay observation
unit inside the ED and an outpatient syncope unit on the admis-
sion rate and the clinical outcomes, such as death and re-admis-
sion. The availability of these facilities significantly improved the
diagnostic performance, without increasing short-term adverse

investigated the impact of a structured hospital

events. More specifically, patients managed in short-stay obser-
vation units had relatively short stays. Eighty percent of them
were kept in for <24 hours while the remaining 20% stayed for
24 to 48 hours; the mean length of stay was 34 hours with a
standard deviation of 8. When compared with those managed by
ordinary admission, these patients had a lower rate of unex-
plained syncope (33.4% vs. 51.8%, respectively), and a low inci-
dence of short-term adverse events (3 re-admissions for non-fa-
tal-events, corresponding to 5% of the total cohort). In the IRiS
Study,'® the management of patients with undetermined syncope
at intermediate risk was also analyzed, showing that a short hos-
pital stay in the EDOU vyielded a better diagnostic efficiency (un-
explained cases, 28.8% vs. 51%), and significantly lower costs
(mean expenditure for each case, 431.80 vs. 2,969 US dollars)
compared to the ordinary hospital admission, and this was mostly
attributable to shorter length of stay (mean length of stay, 41 vs.
211 hours). Nevertheless, these data were partially biased because
EDOU patients were younger with fewer comorbidities and heart
diseases, and cardiac monitoring devices are more readily avail-
able in the EDOU as compared to the ordinary wards.

Pooled estimates for the outcomes

Table 3 shows the pooled estimates for the outcomes considered.
The mean length of stay was 28.2 hours (95% confidence inter-
val, 26.7 to 29.7). An etiological diagnosis could be reached in ap-
proximately two-thirds of the patients (67.3%) while overall ad-
mission rate was low (18.5%), and short-term adverse outcomes
were seen in a very small percentage of patients (2.8%). Notably,

Table 3. Pooled estimates for the outcomes

QOutcome Sample size Pooled estimates, % (95% Cl)

28.2 (26.7-29.7)

Mean length of stay in the EDOU 380

Etiological diagnosis 396 67.3 (58.1-75.9)
Admission rate 372 18.5(7.8-32.4)
Serious outcomes 181 2.8 (0.4-7.2)

Cl, confidence interval; EDOU, emergency department observation unit.
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heterogeneity was moderate for the rate of etiological diagnosis
(I-squared, 31.3%) and high for both admission rate (I-squared,
88.4%) and the rate of short-term negative outcomes (I-squared,
51.49%). Similarly, the coefficient of variation of the length of stay
was found to be rather high (approximately 50%), indicating a
high dispersion around the mean.

DISCUSSION

Summary of evidence

The results of this meta-analysis show that the available studies
on the role of the EDOUs in the management of patients with
syncope are scarce and small-sized, mainly based on a single
center, and they present significant differences in methodology.
Therefore, additional research on this important issue is recom-
mended to better understand the unresolved questions.

The main gap concerns the lack of definite criteria for identify-
ing patients with indeterminate syncope, for whom evaluation in
the EDOU may be appropriate. Notably, the mean age of the en-
tire study population included in this meta-analysis is relatively
low (60 years), and this is probably attributable to the fact that
patient enrolment, especially in observational studies, was de-
pendent on the individual judgement of the EPs, who usually
tend to manage younger and healthier patients with short obser-
vation or discharge.

The EDOSP and IRiS studies confirmed that patients at inter-
mediate risk, namely patients of any age with stable heart disease
or comorbidities, could be reliably managed with intensive clini-
cal monitoring in the EDOU rather than with hospital admission.
Conversely, these patients tend to be hospitalized, thus leading to
prolonged stays and higher costs with no improvements in diag-
nostic yield.'®

A second important drawback is related to the lack of consen-
sus on the equipment and tests necessary for the rigorous evalu-
ation of patients with syncope in the EDOU. This is mirrored by
the variability of instrumental investigations and management
practices among the different studies. Hence, standardized EDOU
protocols should be defined to harmonize clinical and instrumen-
tal procedures, and optimizing the ED approach to syncopal pa-
tients. According to the national requlations in Italy, the length of
stay in the EDOUs should be no longer than 36 hours."” Therefore,
the short length of stay estimated in this meta-analysis (28.2
hours) further supports the reliability of managing syncope in the
EDOU. The adoption of a standardized-care pathway will predict-
ably lead to optimization of the diagnostic yield, as has been
shown in the EGSYS-2 Study."®

An additional gap in knowledge is the actual safety of the EDOU
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model, since only a small number of studies have analyzed the
short-term prognosis of patients discharged after being observed
during a short stay. Since protection against adverse events® is
the main purpose of admitting patients with undetermined syn-
cope, the preliminary results obtained from the studies available
must be confirmed with large, multicenter trials.

The admissions were overall infrequent (18.5%), but this result
is biased due to high level of inter-study heterogeneity (I-square
88.4%), with the ordinary hospitalization rate being as high as
43%." Although this finding is probably influenced by the lack of
a standardized diagnostic protocol, the value of the EDOU in the
management of patients with syncope is also related to the pos-
sibility of performing a more accurate risk stratification to identi-
fy patients needing admission because of being at high risk.

Limitations

This study has two main limitations. First, inclusion criteria were
different among the studies; therefore, reporting average results
might be misleading. Second, the small number of the studies in-
cluded limits the usefulness of the pooled estimates as compared
to the results of individual investigations.

CONCLUSION

The considerable increase in ED overcrowding, combined with lower
availability of inpatient hospital beds, represent critical social and
health care issues. Although syncope appears to be an ideal condi-
tion for an EDOU-based management strategy, additional research
is needed to, (1) define protocols for patient management, (2) iden-
tify criteria for the appropriate selection of syncopal patients who
may be managed according to this pathway, and (3) confirm the
safety of this model, based on the absence of short term serious
events in syncopal patients with a negative ED evaluation.

SUPPLEMENTARY MATERIALS

Supplementary Tables are available from: https://doi.org/10.15441/
ceem.17.231

Supplementary Table 1. Enroliment criteria of the included stud-
ies in the meta-analysis

Supplementary Table 2. Quality assessment of randomized con-
trolled trials

Supplementary Table 3. Quality assessment of observational studies
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