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SUMMARY

Background: We studied the characteristics and resource utilization of patients
with syncope in a German emergency department (ED).

Methods: We carried out a single-center retrospective analysis of patients with
syncope who presented to the ED of the Klinikum Niirnberg (a municipal hospi-
tal in Nuremberg, Germany).

Results: Among the 28 477 patients who presented to the ED from 15 May 2009
to 30 September 2009, 440 (1.5%) presented with syncope. Their mean age
was 62 years (standard deviation, 20 years); 50.4% were women, 43.4% were
over age 70, 11.8% had cardiogenic and 4.8% neurological syncope, and 18.2%
had more than two comorbid conditions. 20.7% were discharged after evalu-
ation in the ED, 14.1% were brielfly hospitalized in the ED’s clinical observation
unit, and 56.6% were admitted to one of the hospital’s specialty wards. 8.6%
left the ED against medical advice. All of the syncope patients were evaluated
by history-taking, physical examination, and 12-lead electrocardiogragraphy
(ECG); ECG revealed abnormal findings in 36.4% of patients. Nearly all patients
also underwent laboratory testing, which revealed hyponatremia (a serum so-
dium concentration under 130 mmol/L) in 5.9% and a serum creatinine level
above 2 mg/dL in 5.3%. Many underwent technology-intensive tests such as
cranial computed tomography (129 patients), but these tests only rarely yielded
abnormal findings (3.1%). 27% of the syncope patients underwent Doppler
ultrasonography of the vessels supplying the brain, with abnormal findings in
6.7% of cases. (Orthostatic testing was performed in 14.5% of the patients and
was positive in 26.6%.)

Conclusion: Many patients presenting with syncope to a German ED are elderly,
and multiple comorbidities are common. Technology-intensive testing in pa-
tients with syncope has a low diagnostic yield and consumes resources. The
introduction of standards for the evaluation of syncope in the ED would be
helpful.
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yncope is a temporary loss of consciousness with

a global cerebral hypoperfusion that is often
associated with a loss of muscle tone (1, 2). Syncope
usually occurs rapidly and is characterized by short
duration and a complete and spontaneous recovery (2).
As patients with syncope or near-syncope experiences
have similar pathophysiology and prognosis (3), we
therefore refer in the following to both types of occur-
rences as ,,syncope.

Patients with cardiac or cerebrovascular syncope
represent a high risk population and have a limited
prognosis, while the outcome for vasovagal syncope is
favorable (4). These observations, which arise from
epidemiological perspective based on population
studies, have been emphasized in guidelines (2). How-
ever, they cannot be directly transferred to the emer-
gency department (ED), where the attending physician
must clarify not only the cause of syncope but also
whether the affected patient should be hospitalized
based on comorbidity, a decision which is taken inde-
pendently of the event and the type of syncope (5, 6).
The decision about which examinations are necessary
requires risk stratification evaluation and is complex,
yet it has been insufficiently examined in Germany
until now.

Approximately 1% to 3% of patients entering ED
present with syncope as the main symptom (2).
Whether patients presenting with syncope are admitted
to ED depends on:

® the subjective feeling of the patient,

® the patient’s relatives,

® the primary treating physician.

Due to the complexity of the disorder and the associ-
ated diagnostic difficulties, numerous diagnostic pro-
cedures are undertaken that are neither clinically effec-
tive nor economically justifiable (7).

Differences in the structures of national health care
only allows a limited transfer of international study
results to practice with syncope in German EDs. After a
systematic literature review, we found no current data
pertaining to the diagnosis and treatment of ED patients
presenting with syncope in Germany. The aim of this
survey was to describe the syncope patients who were
treated in the ED of a large urban hospital in Germany,
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and to analyze and evaluate the diagnostic procedures
that are initiated in ED.

Methods

Patients and study design

This study was performed in the ED of an urban hospi-
tal with maximum care (with about 75 000 emergency
patients/year). All patients who were admitted with
syncope between 15 May and 30 September 2009 were
identified through the hospital records. The search con-
sisted of querying the database for the admission and/or
discharge diagnosis of ,,syncope and collapse* (R55,
ICD-10-GM version 2009), as well as manually
researching the presentation reasons for the emergency
admission, for the study period. Only patients pre-
senting with syncope or near-syncope were considered
(2). Incompletely documented cases were also
excluded (eFigure). Study variables were selected
according to established recommendations (2, 7, 8).
Concomitant conditions were characterized by the
Charlson Comorbidity Index (5, 9).

Endpoints, diagnostic resources

Clinical endpoint

In addition to characterizing the ED patient collective,
clinical endpoints—based on the index—that appeared
within 30 days were quantified (e.g., any required
invasive interventions or serious adverse events [8, 10,
11)).

Invasive interventions were considered to be pace-
maker or defibrillator implantation, percutaneous
coronary intervention, operations, blood transfusion,
cardiopulmonary resuscitation, modification in antiar-
rhythmic therapy, endoscopic intervention, or correc-
tion of carotid stenosis. Serious adverse events were
sudden cardiac death, pulmonary embolism, stroke, se-
vere infection or sepsis, severe electrolyte disturbances,
renal dysfunction, ventricular or atrial arrhythmias, in-
tracranial bleeding, anemia, myocardial infarction, life-
threatening conditions as a consequence of syncope
(such as skull or long bone fractures), or re-admission
within 30 days for syncope.

Diagnostic tests
The following diagnostic tests were analyzed:

® Blood chemistry analysis upon admission
12-lead electrocardiogram (ECG)
Orthostatic test (8, 10, 11)

ECG monitoring or long-term ECG
Echocardiography
Electroencephalography (EEG)
Conventional chest X-ray

Cranial computed tomography (CCT)
Other CT scans

Magnetic resonance imaging (MRI)
Carotid artery ultrasonography.

Laboratory test results were considered to be patho-
logical when they showed clinically relevant differ-
ences (7). In order for pathological results to justify
further  instrumental  examinations, both the
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Age-dependent distribution of patients with syncope

a) Patients with syncope according to age group and indicating the type of care (inpatient
care in a speciality unit, inpatient care in the ED observation unit, or discharge from the
emergency department (ED) for outpatient follow-up care).

b) Patients discharged against medical advice (n = 38) are represented here according to
discharge from the ED. Comorbidities (according to the Charlson Comorbidity Index, CCl)
are shown according to the different age groups.

pathological test results and the clinical relevance of
the treatment for syncope were taken into consideration
(eTable).

Stasticial analysis

All collected data are presented with the frequency,
means, and standard deviations, given with 95% confi-
dence intervals or as median and interquartile ranges.
Normal distribution was tested for with the Shapiro-
Wilk test; normally distributed data were compared
with Student’s t-test for unpaired samples, while non-
normally distributed data were compared with non-
parametric tests (e.g., the Kruskal-Wallis analysis and
the U test).

Categorical data were analyzed with the chi-square
test. P values are given to highlight the differences
between the post hoc defined groups but were not
Bonferroni-corrected and should not be considered to
be statistically significant.

Statistical tests were carried out with R software (R
Foundation for Statistical Computing, Version 2.11.0)
or with the SPSS software (version 16; IBM, Munich).
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Characteristics of patients with syncope who visited the emergency department of the Klinikum Niirnberg*'

orsiopramatr | Toaipaiois | Wihenipoit_——| Withutenpont | p=
Male sex, n (%) 218 (49.6) 49 (55.1) 169 (48.2) 0.25
Age, in years*? 62+20 M£17 60 £ 20 0.001
— over 70 years old, n (%)*2 191 (43.4) 53 (59.6) 138 (39.3) 0.01
— over 80 years old, n (%)*2 87 (19.8) 28(31.5) 59 (16.8) 0.01
Medical history
Coronary heart disease or 80 (18.2) 23 (25.8) 57 (16.2) 0.03
myocardial infarction, n (%)*2
Arrhythmia, n (%)*? 51 (11.6) 20 (22.5) 31(8.8) 0.001
Heart failure, n (%) 37 (8.4) 20 (22.5) 17 (4.8) 0.001
Peripheral arterial occlusive 22 (5) 9(10.1) 13(3.7) 0.01
disease, n (%)*
Diabetes Mellitus, n (%)*? 80(18.2) 24 (27.0) 56 (16.0) 0.01
High blood pressure, n (%)*? 186 (42.3) 47 (52.8) 139 (39.6) 0.02
Dementia, n (%) 26 (5.9) 6 (6.7) 20 (5.7) 0.79
Lung disease, n (%) 29 (6.6) 10 (11.2) 19 (5.4) 0.06
Tumor, n (%)* 24 (5.5) 11 (12.4) 13(3.7) 0.01
Renal dysfunction, n (%)* 72 (16.4) 22(24.7) 50 (14.3) 0.03
Liver dysfunction, n (%) 13 (3.0) 6(6.7) 7(2.0) 0.03
Vital parameters
Respiratory rate, 1/min*2 17+4(16.6 -17.4) 18+£5(17-19) 16+ 4 (15.6 - 16.4) 0.02
Heart rate, 1/min*? 78 £ 17 (76.4 - 79.6) 83+23(78.2-87.8) 75+ 15(73.4-76.6) 0.001
Systolic blood pressure, mm Hg*2 | 134 +23 (131.9-136.1) | 129+ 26 (123.6—-134.4) | 136+23(133.6-138.4) | 0.1
Oxygen saturation, %*? 97 +4(96.6 - 97.4) 96 +8(94.3-97.7) 98+2(97.8-98.2) 0.001
Temperature, °C*? 36.7 £ 0.7 (36.6 - 36.8) 37.0+1.1(36.8-37.2) 36.7 £ 0.5 (36.6 - 36.8) 0.001
Laboratory parameters
Leukocytes, 10%/uL* 92+54(87-97) 9.9+44(9-108) 89+56(83-95) 0.01
Hemoglobin, g/dL*? 13.3+£2.0(13.1-13.5) 125+£25(12-13) 13.5+1.8(13.3-13.7) 0.001
Sodium, mmol/L*? 137 +4(136.6 — 137.4) 135+ 5 (134 -136) 137 £ 4 (136.6 - 137.4) 0.001
Potassium, mmol/L*2 39+05(3.9-3.9) 41+07(4-42) 39+05(3.8-4) 0.04
Creatinine, mg/dL*2 1.1+£07(1-12) 1.3+£0.8(1.1-1.5) 1.0+0.6(0.9-1.1) 0.001
Glucose, mg/dL* 131+46 (126.7-135.3) | 157 £72(142-172) 125+ 36 (121.2-128.8) | 0.001

*! In addition to frequency, means, and standard deviations, vital and laboratory parameters are given with a 95% confidence interval.
*2 These show p value of <0.05, indicating possible statistic significance between groups
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Resuits

Over the study period, 28 477 syncope patients pre-
sented to the ED, whereby 297 of these had suffered an
epileptic attack. Syncope was documented for 440 pa-
tients (1.5%; eFigure). Overall, 49.5% of the syncope
patients were men, 43.4% were over age 70, and 19.8%
were over age 80 (7able I). Comorbidities and patho-
logical test results are listed in Tables I and 2. Patients
were admitted to the hospital following referral by an
emergency physician (201; 45.7%) or a general or
specialist physician in private practice (70; 15.9%), or
on their own accord (169; 38.4%). The syncope types
are shown in Table 3.

Clinical Endpoints

Of the 440 patients, 89 (20.2%) suffered an adverse
event within 30 days after syncope (7able 4). Of these,
12 (13.5%) experienced bradycardic rhythm distur-
bance, an indication for pacemaker implantation, 5
(5.6%) had an acute myocardial infarction, and 35
(39.3%) suffered another type of cardiac event. Non-
cardiac endpoints are shown in Table 4. Five patients
experienced another syncope; of these, three had acute
renal failure, and two had a tumor in an advanced stage.
Of the 89 patients with clinical endpoints, 29 had unex-
plained syncope (32.6%), while only 61 of the 351
patients without an endpoint had unexplained syncope
(17.4%; p<0.001).

Length of stay and patient disposition

Of the 440 patients, 91 (20.7%) were directly
discharged after treatment in the ED. Of the 349
(79.3%) patients admitted for inpatient care, 62
(17.8%) were observed in an ED clinical observation
unit, and 249 patients (71.3%) were assigned to other
specialty wards. Thirty-eight (10.9%) of the patients
were released from the hospital against medical advice.
Of the 34 (7.7%) patients who presented mainly due to
injury caused by syncope, 17.7% were treated on an
outpatient basis, 8.8% were treated in the ED observa-
tion unit, and 73.5% were hospitalized. Figure I
shows—grouped by age—the type of discharge for the
study population (Figure la) and comorbidities of
affected patients (Figure 1b). The median Charlson co-
morbidity score for patients in the observation unit was
significantly lower than for those in the other depart-
ments (0 compared to 1; p<0.001), as was the median
effective relative weight of the billed diagnosis related
groups (DRGs) (0.21 [IQR 0.37] compared to 0.58
[IQR 0.27]; p<0.001).

Diagnostic process

The vital parameters for nearly all patients with syn-
cope were measured in the ED (blood pressure, for
99.8% of patients; heart rate, for 99.5%; respiration
rate, for 88.2%; and oxygen saturation, for 96.6%). For
the majority of patients (99.3%), a laboratory blood
analysis was performed, and all were evaluated with a
physical examination and medical history. Further,
75.5% of patients were tested for troponin T, whereby

Deutsches Arzteblatt International | Disch Arztebl Int 201 2; 109(4): 58-65

Vital parameters

MEDICINE

Proportion of pathological results with respect to the overall study group*'

Parameter Performed Pathological with respect to
the reference values

Respiratory rate, n (%) 388 (88.2) 75(19.3)
Oxygen saturation, n (%) 425 (96.6) 32(7.5)
Heart rate, n (%) 438 (99.5) 37(8.4)
Systolic blood pressure, n (%) | 439 (99.8) 19 (4.3)
Laboratory tests

Hemoglobin, n (%) 438 (99.5) 6(1.4)
Glucose, n (%) 432 (98.2) 31(7.2)
Sodium, n (%) 438 (99.5)

- Sodium <130 mmol/L, n (%) 26 (5.9)
- Sodium <120 mmol/L, n (%) 3(0.7)
Potassium, n (%) 436 (99.1) 87 (20.0)
Creatinine, n (%) 437 (99.3)

- Creatinine >2.0 mg/dL, n (%) 23(5.3)
- Creatinine >3.0 mg/dL, n (%) 7(1.6)
Troponin T, n (%) 332(75.5) 24(7.2)
Instrumental tests (not large instruments) Pathological results (%)
12-lead ECG, n (%) 440 (100) 160 (36.4)
- new finding, n (%) 34 (21.3)
- known finding, n (%) 48(30.0)
- not documented, n (%) 78 (48.8)
Orthostatic test, n (%) 64 (14.5) 17 (26.6)
Chest X-ray, n (%) 159 (36.1) 21(13.2)
Echocardiography, n (%) 175 (39.8) 22 (12.6)
Carotid artery ultrasonography, | 119 (27.0) 8(6.7)

n (%)

ECG monitoring >8 h, n (%) 228 (51,8) 25 (11,0)

*!test results from large instruments (e.g., CT, MRI) are shown in Figure 2

Classification of syncope causes, based on the guidelines of the European
Society of Cardiology, wnth respect to the age distribution in our study and

related comorbidities*'

Dlstrlbutlon acc. to CCI

Unexplained syncope 200 (45.4)

Neurological syncope 21(4.8) 66 13 4 4
Cardiac syncope 52 (11.8) 68 24 18 10
Orthostatic syncope 117 (26.6) 59 59 39 19
Vasovagal syncope 46 (10.4) 46 35 7 4
Psychogenic syncope 4(0.9) 44 4 0 0

*! Syncope events that could not be clearly classified based on the medical records available to the authors
were classified as "unexplained syncope." acc = according; CCI = Charlson Comorbidity Index
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TABLE 4

Distrubution of the endpoints for 89 out of 440 patients

that occurred within 30 days after hospitalization '
Cardiac endpoint 35(39.3)
Myocardial infarction 5(5.6)
Cardioversion for atrial fibrillation 2(22)
Pacemaker/ICD implantation 12 (13.5)
Resuscitation 2(22)
Valve defects/stenosis (requires OP) 3(3.4)
Ventricular tachycardia 4 (4.5)
Percutaneous coronary intervention or 4 (4.5)
requirement for coronary artery bypass
intervention
Absolute tachyarrhythmia without 2(22)
cardioversion (only with tachycardia-induced
heart failure)
Supraventricular tachycardia 1(1.1)
Non-cardiac endpoint 41 (46.1)
Endoscopy with intervention 7(7.9)
Blood transfusion 8(9)
Carotid operation 0(0)
Pulmonary embolism 0(0)
Stroke (recent ischemic or hemorrhagic 5(5.6)
insult)
Traumatic brain injury 4(4.5)
Severe infection 17 (19.1)
Other endpoints 13 (14.6)
Re-admittance within 30 days 2(22)
Other life-threatening conditions 11(12.4)
Sudden death 0(0)

"Endpoints are divided into the groups "cardiac endpoints,”
"non-cardiac endpoints," and "other endpoints”

the levels in 7.2% of the cases deviated from the refer-
ence range (7able 2). All patients were examined by
12-lead ECG, 14.5% with an orthostatic test, and
36.1% by conventional chest X-ray; of these, patho-
logical outcomes were observed for 36.4%, 26.6%, and
13.2% of the patients, respectively. An echocardiogram
was performed for 175 patients (39.8% of the total),
which resulted in pathological findings in 12.6% of the
cases. Further results are listed in 7able 2.

Additional, more technology-intense diagnostic pro-
cedures, coded in the German Procedure Classification
(Operationen- und Prozedurenschliissel, OPS), are
depicted in Figure 2. CCT was carried out for 129 of
the 440 patients (29.3%) but only revealed abnormal
findings for 4 patients (3.1%). EEG was performed on
10.7% of patients, coronary angiography, on 5%, and
an electrophysiology test, on 1.1% (Figure 2a). The
proportion of abnormal findings is shown in Figure 2b.

Discussion
Patients with syncope or near-syncope present a chal-
lenge for the initial medical evaluation due to the com-
plexity of the disorder (2, 12).
The main results of this retrospective analysis on
patients with syncope are:
® Syncope is a common reason for ED visits. Of the
patients presenting with syncope, 20.7% were
released with out-patient care and 79.3% were
admitted to the hospital.
® FElderly persons represent a large portion of the
patients with syncope who are admitted for inpa-
tient care; they also have a higher rate of comor-
bidity than non-elderly patients.
® Approximately 20% of patients experienced a
syncope-related endpoint within 30 days follow-
ing index presentation. In addition to cardiac syn-
cope, independent comorbidities (such as medi-
cation side effects), serious infections, hypovo-
lemia, and hemorrhage, play a relevant role.
® The recommended basic diagnostic criteria for the
ED were carried out for nearly all patients. How-
ever, simple tests with high diagnostic yield, such
as the orthostatic test, are rarely used, while more
technically-intensive tests with low diagnostic
yield for explaining syncope, such as carotid ar-
tery ultrasonography, long-term ECG, or a CCT,
are frequently performed. This worsens the cost-
benefit ratio of syncope investigation.

Frequency of hospital admission, comorbidity

Various studies have shown that about 25% to 63% of
patients presenting with syncope at an ED are admitted
for inpatient care (13, 14). The high admission rate
observed in this study could be due to diagnostic uncer-
tainties or to inadequate adherence to guidelines (13).
Here, we show that the cohort was composed mainly of
elderly patients, and that primarily elderly patients with
syncope were admitted for inpatient care. Similar con-
clusions were reached by a study from the USA (15).
The high rate of inpatient care of elderly patients that
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we observed in our hospital can be explained by the
presence of comorbid conditions that required treat-
ment, such as the high percentage of patients with
relevant hyponatremia or renal impairment. The lack of
information about occurring comorbidities makes it
difficult to interpret other studies (11, 16-18). It is
possible that more patients are admitted to German EDs
with relevant comorbidities, which would reflect a
well-functioning, dual health care structure in
Germany.

The high risk of adverse events occurring in multi-
morbid patients with syncope supports this hypothesis
(5). It could also be that the symptom of ,,syncope‘ in
elderly persons is an indicator of serious underlying
health problems and should be interpreted as a red flag
that should prompt hospital admission. Thus, hospital-
ization would not be necessary due to syncope per se
but rather due to the underlying comorbidity (19).

Diagnostic tests for syncope

The basic diagnostics recommended by guidelines
(medical history taking, physical examination, and per-
forming 12-lead ECGs and laboratory analyses) were
carried out for almost all patients with syncope (2).
Additionally, technically-intensive tests with low diag-
nostic efficiency are performed. Current publications
confirm that the decisions to perform many of the diag-
nostic tests on patients to explain syncope appear to be
unreflected, as these test results are often irrelevant to
syncope (7). Mendu et al. have proposed that the cost of
diagnostic tests should be weighed against their effec-
tiveness, and that this should be considered when se-
lecting tests and planning further patient management
(7). The resulting medical economic parameter would
be defined as ,,medical cost” or as ,,cost per conspicu-
ous finding“. Tests that are not recommended in the
guidelines and that had a low diagnostic yield in our
study would therefore be characterized with a very high
cost per conspicuous finding (such as CCT, EEG, and
carotid artery ultrasonography). In addition, the lack of
systematic evaluation of patients with syncope adds a
burden to the relevant hospital departments.

A targeted diagnostic evaluation—based primarily
on medical history and physical examination—is desir-
able (20). When the ED examinations are based on
relevant findings (such as the presence of focal neu-
rological deficits and headaches), CCT examinations
are reduced by over half (21). Similarly, carotid artery
ultrasonography is reduced when the decisions for
treating patients with syncope are based on relevant
(symptomatic) findings (22). The surprising fact that
the orthostatic test was not often used at our facility
may be attributable to a lack of awareness of its effec-
tiveness. It is possible that reducing the current prob-
lem of over-diagnosis on the one hand and under usage
of the orthostatic test on the other can only occur if
stricter indications are set and used within a special
»syncope unit,* which could be located for example in
the ED’s observation unit (23). A study from the USA
revealed that introducing internal hospital guidelines
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and instructions had little effect on emergency phy-
sicians' diagnostic decisions in the ED; this is likely due
to the complexity of syncope (24). Introducing
evidence-based decision aids when investigating
relevant intracranial hemorrhage can also lead to a
more frequent use of native CCT scans when presented
with a minor head injury (25).

Current guidelines for evaluating syncope recom-
mend monitoring hemoglobin and blood glucose levels
(2). In fact, additional laboratory tests (such as troponin
T, D-dimer, and the coagulation tests) were performed
in our cohort, although they have a low diagnostic
yield. Further, we were able to show that a large per-
centage of our patients had renal insufficiency or clini-
cally relevant hyponatremia. However, this may be due
to a selection for seriously ill patients in German EDs,
which suggests that international guidelines can only be
partially implemented in German patient care.

Limitation of the study

This study represents the first presentation of a large,
unselected data set for patients with syncope in a Ger-
man emergency department. Since data presentation
varies between published studies, and since no other
German data set has been published to date, our ability
to compare studies and interpret the available data is
restricted.

The high rate of syncope with unknown etiology
could be due to the difficulty of adequately evaluating
medical histories in a retrospective analysis. A prospec-
tive study of acquisition would have likely made more
precise differentiations possible. High rates of unex-
plained syncope is common in clinical practice and is
well-described in publications, and represents a severe
limitation of interpreting the available data.

Summary and conclusions

In the ED of the large German urban hospital studied,
approximately 80% of patients with syncope were ad-
mitted to the hospital, of which about 20% were evalu-
ated during a brief stay in the ED’s clinical observation
unit. Approximately 20% of patients were directly dis-
charged into outpatient care. The high hospitalization
rate observed here as compared to other (international)
study groups is likely due to a higher rate of multiple
comorbidity and/or elderly patients in our study. In
almost all cases, patients presenting with syncope at
our ED underwent a basic diagnostic procedure that
complied with guidelines. However, the additional use
of untargeted diagnostic tests with low accuracy
resulted in high resource utilization and unnecessary
costs. Introducing operating procedures or checklists
that are based on a focused and complete medical his-
tory could promote using apparatus-based diagnostics
according to guidelines and could improve the care pro-
cess for patients with syncope. Providing a collection
of relevant prognostic indicators could make individual
diagnostic decisions more transparent and could thus
promote sustainable change in the operating proce-
dures.

® Patients with syncope or near-syncope frequently visit
German emergency departments, but their medical
evaluation is challenging due to the heterogeneous and
complex nature of the disorder.

® Amajority of patients with syncope are elderly persons
who, in contrast to the non-elderly, have higher rates of
comorbidity and longer hospital stays.

® Almost all patients in our study were evaluated by basic
diagnostics according to recommended guidelines.

® Simple tests with high diagnostic yield, such as the
orthostatic test, were seldomly performed, while
technically-intensive procedures with low diagnostic
yield, such as carotid artery ultrasonography, long-term
ECG, and CCT, were performed disproportionately
frequently, which strongly burdens clinical diagnostic
capacities.

® |ntroducing standard operating procedures based on
recommendations from relevant guidelines could
improve care of patients with syncope.
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