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ABSTRACT

Objective: The San Francisco Syncope Rule (SFSR) aims to identify patients with syncope who are
at risk for short-term serious adverse outcomes. It has been reported to have high sensitivity and
the potential to decrease admission rates. The aim of this study was to validate the SFSR in the
Australasian setting.

Methods: Our prospective, observational cohort study identified patients with syncope using
emergency department (ED) databases. Data, including demographics, the presence of SFSR pre-
dictors and ED disposition, were collected either during ED stay or by explicit medical record re-
view. Patients were followed up after 7 days for defined serious outcomes (i.e., death, myocardial
infarction, arrhythmia, pulmonary embolism, stroke, subarachnoid hemorrhage, significant hem-
orrhage or unplanned ED re-presentation). We analyzed sensitivity, specificity, and positive and
negative predictive values. We compared the results with current physician-based clinical practice.
Results: We studied 89 patients with a median age of 74 years. Of them, 42% were male and the
admission rate was 39%. Ten patients (11%) suffered a serious event. The SFSR was 90% sensitive
(95% confidence interval [Cl] 60%—-98%) and 57% specific (95% Cl 46%-67%) for predicting pa-
tients with a defined serious adverse event. The SFSR also categorized 48% of patients as “high
risk.” If the SFSR had been strictly applied, the admission rate would have increased by 9% and 1
serious adverse event would have been missed.

Conclusion: The SFSR demonstrated 90% sensitivity in this validation study. Strict application of
the SFSR would have increased hospital admissions but would not have identified all adverse out-
comes. In our setting, clinician judgement performed as well as the syncope rule, with a baseline
admission rate of 36%.
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RESUME

Objectif : La Regle de San Francisco sur la syncope (RSFS) vise a identifier les patients victimes
d'une syncope qui risquent des événements indésirables graves a court terme. On a signalé que
cette mesure est treés sensible et pourrait contribuer a réduire les taux d’admission. La présente
étude visait a valider la RSFS dans le contexte de |’Australasie.

Méthodes : Notre étude prospective par cohorte et observation a permis d’identifier des patients
victimes d'une syncope a |'aide des bases de données des services d'urgence. On a recueilli des
données, y compris des renseignements démographiques, la présence des prédicteurs de la RSFS et
la solution adoptée a l'urgence, soit pendant le séjour a I'urgence, soit en étudiant systématique-
ment le dossier médical. On a fait un suivi chez les patients apres sept jours pour déterminer s'il y
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avait eu des événements indésirables graves définis (c.-a-d. déces, infarctus du myocarde, aryth-
mie, embolie pulmonaire, accident vasculaire cérébral, hémorragie sous-arachnoidienne, hémor-
ragie importante ou nouvelle présentation non prévue a l'urgence). Nous avons analysé la sensi-
bilité, la spécificité et les valeurs prédictives positives et négatives. Nous avons comparé les
résultats a la pratique clinique courante chez les médecins.

Résultats : Nous avons étudié 89 patients dont I'dage médian s'établissait a 74 ans, dont 42 %
étaient de sexe masculin et chez lesquels le taux d’admission a atteint 39 %. Dix patients (11 %)
ont subi un événement grave. La RSFS était sensible a 90 % (intervalle de confiance [IC] a 95 %,
60 %-98 %) et spécifique a 57 % (IC a 95 %, 46 %-67 %) pour prédire les patients qui
risquaient d'avoir un événement indésirable grave défini. La RSFS a aussi classé 48 % des patients
dans la catégorie «a risque élevéx. Si on avait appliqué rigoureusement la RSFS, le taux d’admis-
sion aurait augmenté de 9 % et on aurait raté un événement indésirable grave.

Conclusion : La RSFS a démontré une sensibilité de 90 % au cours de cette étude de validation.
L'application rigoureuse de la RSFS aurait augmenté le nombre d’hospitalisations, mais n’aurait pas
repéré tous les événements indésirables. Dans notre contexte, le jugement clinique a produit des
résultats aussi bons que la regle sur la syncope, avec un taux d’hospitalisation de référence de 36 %.

Introduction

Syncope accounts for 0.35%—5% of all emergency depart-
ment (ED) presentations.'™ It is, however, a symptom
rather than a disease, and it has a large differential diagno-
sis with possible underlying causes ranging from common
physiologic states to life threatening conditions."™* Some
syncope patients have been reported to have 1-year mortal-
ity rates as high as 30%.*

To assist decision making regarding the need for hospital
admission for syncope patients, a number of clinical deci-
sion rules and risk stratification tools have been developed.*”
The San Francisco Syncope Rule (SFSR)* aims to predict
which patients presenting to the ED with syncope are at
high risk of short-term (7 d) serious adverse outcomes.
These outcomes were defined as death, stroke, myocardial
infarction, arrhythmia, pulmonary embolism, subarachnoid
hemorrhage, significant hemorrhage, any related event caus-
ing an unplanned return ED visit resulting in hospitalization
and any acute intervention for an inpatient that would have
prompted re-presentation to the ED if the patient had not al-
ready been admitted. The SFSR defined a patient as “high
risk” if he or she had any of the following 5 features: abnor-
mal electrocardiogram (ECG), hematocrit < 30%, shortness
of breath, history of congestive heart failure or systolic
blood pressure of < 90 mm Hg. In the initial chart review,
the SFSR was found to have a sensitivity of 96% (95% con-
fidence interval [CI] 92%-100%) and a specificity of 62%
(95% CI 58%—66%).* Quinn and colleagues reported that
strict application of the SFSR in their derivation set would
have reduced the admission rate by 10%, from 55% to 45%.
On internal validation, the rule was found to be 98% sensi-
tive (95% CI 89%—-100%) and 58% specific overall (95% CI
52%—60%).” Moreover, 52% of patients were classified as

158 CJEM « JCMU

“high risk” and application of the rule was reported to have
reduced overall admissions by 7%.

The objective of this study was to validate the SFSR for
the prediction of serious outcomes in an external, non-US
setting.

Methods

This prospective, observational cohort study was con-
ducted at Western Hospital, Footscray, Victoria, Australia,
an adult teaching hospital, with an annual ED census of
about 32 000 patients.

Patients were eligible for enrollment if they presented to
the ED between August 1, 2005 and February 23, 2006
with syncope or near syncope, which was defined as near
or full loss of consciousness with return to pre-existing
neurologic function. The treating ED doctor confirmed the
episode as syncope or near syncope before data collection.
Patients were excluded if they declined to participate; were
unable to communicate in English and an interpreter was
not available; or had persistent altered mental or neuro-
logic status, confusion or loss of consciousness due to
seizure, head trauma, alcohol or illicit drug use. The SFSR
was not being used in the ED at the time of the study.

All data was collected by a researcher who was not a
part of the clinical team caring for the patient. Patients
were recruited for study participation in 2 ways:

1. Eligible patients identified during their ED presen-
tation
We obtained informed consent from patients to collect
data. We collected data during patients’ ED stay follow-
ing initial medical assessment to confirm eligibility but
before a disposition decision had been made. We col-
lected data on demographics, the date and time of the
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ED presentation, the presence or absence of compo-
nents of the SFSR, and ED and hospital discharge diag-
noses. Follow-up information was obtained by scripted
telephone interview at 7 days for patients discharged
home, or by inpatient interview or explicit inpatient ad-
mission record review for those still hospitalized.

2. Eligible patients identified after ED presentation
These patients were identified by searching the ED
clinical database for the terms “collapse,” “faint” or
“syncope.” We used an explicit medical record review
to extract study information as described above. Re-
views were undertaken within 1 week of the index visit
so that a valid 7-day follow-up could occur. Consent
was sought by telephone, as was follow-up information
regarding adverse events. Missing data for historical
aspects of the medical record review (i.e., history of
congestive heart failure or shortness of breath) were
treated as absent criteria.

If follow-up could not be completed within 9 days
of the index visit, patients were deemed to be lost to fol-
low-up. This choice was made to minimize recall errors.

The researcher who was not part of the clinical team caring

for the patient undertook all follow-up. We did not collect

data on patients who refused to participate in the study.

An abnormal ECG was defined as one showing a nonsinus
rhythm or new changes, as defined by Quinn and others in
the SFSR derivation study.* All ECGs were assessed by 2
researchers with experience in ECG interpretation. Serious
outcome was defined as the occurrence within 7 days of the
index presentation of death, myocardial infarction, arrhyth-
mia, pulmonary embolism, stroke, subarachnoid hemor-
rhage, significant hemorrhage, any condition causing return
ED visit and hospitalization, or any acute intervention for
an inpatient that would have prompted re-presentation to
the ED if the patient was not already admitted. These defin-
itions are in line with the SFSR derivation study.*

The accuracy of the rule, as measured by its sensitivity,
specificity, positive predictive value (PPV) and negative
predictive value (NPV) for the prediction of short-term seri-

quantify the interrater agreement using Analyse-IT (Leeds,
UK, http://www.analyse-it.com/). The Melbourne Health
Research Directorate granted ethics approval for this study.

As this study was a student—researcher project under the
Advanced Medical Science Program of the University of
Melbourne, data collection was limited to the time avail-
able under that program. A formal sample size calculation
was not included in the study protocol.

Results

We identified 155 patients who presented to the Western
Hospital ED during the study period with near or complete
loss of consciousness. Of these patients, 40 were excluded
for reasons outlined in Table 1, and 2 patients could not be
classified for the SFSR because no hematocrit was ob-
tained. Therefore, 113 patients were included in the study.
Forty of these patients (35%) were admitted from the ED.

For the sample, there were 26 different diagnoses at ED
discharge. The most common ED diagnoses were a vaso-
vagal episode (16%), dehydration (10%) and hypotension
(10%). Cause of collapse was not diagnosed at ED dis-
charge for 36 patients (32%).

Follow-up information was obtained from 89 of the 113
(79%) study participants. Summary data for the follow-up
cohort is shown in Table 2. We compared the demographic
and SFSR-related data of the 89 patients who were fol-
lowed up with that of the 24 patients who were not fol-
lowed up to ensure that the follow-up group was represen-
tative of the total sample. We found no statistically
significant differences for any of the variables.

The follow-up group (89 patients) comprised the final
study sample. Of these, 37 (42%) were male and the ad-
mission rate was 39%. The median age was 74 years
(range 20-93 yr). Data on 77 patients (87%) were collected
at the time of their ED presentation, and only 12 (13%)
had data collected by medical record review. Seventy

Table 1. Reasons for exclusion

ous adverse outcome in syncope patients, was the primary (an(;\';') of
(/]
outcome of interest. The potential impact of application of excluded
the SFSR on admission rates was a secondary outcome. Reason cases
Data were analyzed using SPSS (Release 11.0.1. 15 SPSS Definite seizure deemed by treating 12 (30.0)
Inc., 2001, Chicago, I11.) and for descriptive statistics (num- ZTtyS'C:" to Eel C:“tse of loss .0: c‘fcnsc'ousness
bers, percentages, 95% Cls) and sensitivity, specificity, PPV n efrr§| Og; f:l j e;i ;te or persisten 9 (22.5)
and NPV for the application of the SFSR on this cohort. Inability to speak English 7 (17.5)
Two independent researchers performed interrater agree- Alcohol or illicit drug use 4 (10.0)
ment analysis for the classification of risk according to the Confusion 4(10.0)
SFSR and adverse outcome on a randomly selected 13% of Loss of consciousness owing to head trauma 3(7.5
the sample (15 cases). The kappa statistic was used to Refusal to participate 125
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patients had 7-day follow-up by telephone and 19 were
followed up in hospital because they remained inpatients.

In our sample, we identified 12 adverse events in 10
patients (11%). One patient suffered both an acute myo-
cardial infarction and subsequently died, and another suf-
fered an arrhythmia that led to the insertion of a pace-
maker, which is a defined acute intervention. The types
and frequencies of the different adverse events suffered by
this group are summarized in Table 3.

When applied to our sample, the SFSR predicted that 43
patients would be at high risk of experiencing a serious
event within 7 days. Nine of these patients (21%) experi-
enced a serious event as defined by the SFSR criteria. The
other patient who experienced poor outcome was catego-
rized by the SFSR as low risk. The SFSR, as applied in our
study, demonstrated a sensitivity of 90% (95% CI
60%—-98%), a specificity of 57% (95% CI 46%—67%), a
PPV of 21% (95% CI 11%—-35%) and an NPV of 98%
(95% CI 89%—99%) (Table 4).

The case the SFSR failed to identify was of an 80-year-
old man who suffered from sick sinus syndrome and re-
quired pacemaker insertion.

Of the 89 patients who were followed up, 35 (39%) were
admitted. Of those admitted, 23 (66%) were SFSR high-
risk patients. One patient discharged from the ED suffered
a defined adverse outcome. This 84-year-old woman
would have been classified as high risk by the SFSR on the
basis of a low hematocrit. She returned to the ED 24 hours
after her initial discharge with cognitive impairment and
was admitted to the hospital.

The doctors’ decisions to admit had a sensitivity of 90%
(95% CI 60%—98%) and a specificity of 60% (95% CI

Table 2. Characteristics of the follow-up sample

SFSR
high SFSR
Overall risk low risk
Characteristic (n=89) (n=43) (n=406)
Sex
Male 37 18 19
Female 52 25 27
Median age, yr 74 74 735
Abnormal ECG, no. (and %) 19 (21) 19 (44) 0 (0)
Hematocrit > 30%, no. 8(9) 8(19) 0 (0)
(and %)
Shortness of breath, no. 11(12) 11 (26) 0 (0)
(and %)
History of congestive heart 7 (8) 7 (16) 0 (0)

failure, no. (and %)

Systolic blood pressure
<90 mm Hg, no. (and %)

17 (19) 17 (40) 0(0)

SFSR = San Francisco Syncope Rule; ECG = electrocardiogram.
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49%—-69%) for predicting patients at risk of poor outcome
within 7 days. If the SFSR had been strictly applied to the
study group, it would have increased the admission rate by
9% (8/89; 95% CI 4%—17%).

Interrater agreement was very good for applying the
SESR to classify patients in high or low risk (93.3% agree-
ment and kappa statistic = 0.81) and for determining pa-
tients who experienced serious adverse events (93.3%
agreement and kappa statistic = 0.86).

Discussion

In this study, the SFSR was found to have a sensitivity of
90% and a specificity of 57% for the prediction of patients
at risk of defined serious adverse outcome. Had it been
strictly applied, the SFSR would have missed 1 patient
who experienced a serious event. Strict application of the
rule would also have increased the proportion of patients
with syncope who were admitted to hospital by 9%. In re-
ality, the doctors’ clinical decision-making performed at
least as well as the SFSR — the doctors also missed only
1 patient with a defined event and admitted fewer patients
than the SFSR would have recommended.

There have been studies assessing the usefulness of the
SESR for outcomes at 7 days,*”** 30 days,”® 6 months and
1 year." This was the first known study of the SFSR to be
conducted outside of the United States. The 90% sensitiv-
ity of the SFSR in our study is lower than the derivation
and the other validation studies that looked at 7-day out-
come and reported the rule to have sensitivities of 96%,*
98%’" and 91%'"; however, our study reported higher sensi-
tivity than the 76.5% (95% CI 62.2%—86.8%) reported by

Table 3. Serious events

Type of serious event No.

Arrhythmia

Defined acute intervention or serious investigation
Acute myocardial infarction

Acute pulmonary edema

Death

Re-presentation to the ED followed by admission
Stroke

ED = emergency department.

A s A A NN D

Table 4. SFSR performance

Defined adverse outcome

SFSR risk level Present, no. Absent, no.
High risk 9 34
Low risk 1 45

SFSR = San Francisco Syncope Rule.
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Schladenhaufen and colleagues in their study of an elder
cohort.’ Possible explanations for these differences include
the sample size, differences in study population (in particu-
lar, our cohort was older than most of the previous stud-
ies), and differences in case mix and medical practice.

In our cohort, the SFSR predicted that the proportion of
high-risk patients would be similar to that seen in other
studies, which suggests that the overall risk profile of pa-
tients in the US and Australia is similar, although the distri-
bution of underlying syncope causes may be very different.
Despite the similarity in the proportions of high-risk pa-
tients that were predicted by the rule, application would
have reduced admission rates by 10% in the derivation* and
validation’ sets but would have increased the admission rate
by a similar amount in this study. The explanation for this
likely lies in the much higher admission rates at the US
centres (55%* and 59.4%’), compared with the admission
rate of 39% at Western Hospital. The explanation for the
difference in admission rates likely reflects the differences
in practice and perhaps a higher tolerance of risk. It is un-
likely that our study was affected by the Hawthorne effect;
emergency physicians were not specifically informed that
our study was occurring, were not using the SFSR at the
time and had relatively low awareness of the SFSR.

If the SFSR is consistently found to have high sensitiv-
ity, it could be a useful rule in countries like the United
States where admission rates are high. It follows that it
may not be as useful in settings with lower admission rates
unless it can be shown to result in better clinical outcome.

In light of such differences in admission rates, it is rea-
sonable to question whether the admission rate at Western
Hospital is too low. The results of this study suggest that
this is not the case as doctors only missed 1 patient with
defined poor outcome (sensitivity 90%).

Diagnosing the specific cause of syncope is uncommon.
Some studies have found that more than 50% of these pa-
tients are discharged from the ED without a specific diag-
nosis."” Our findings support this conclusion.

Before being broadly accepted, the SFSR requires further
evaluation, particularly in locations outside the United States
and in age-stratified cohorts. Our study provides evidence
that application in external settings may increase admission
rates without benefit in outcomes. Currently, the derivation
and validation studies based in San Francisco have per-
formed best. This may have been owing more to the local pa-
tient population and medical processes than to the rule alone.

This study has some limitations that must be considered
when interpreting the results. The sample size was small,
resulting in wider CIs. Some data were collected from
medical records despite their well-known limitations.

May e mai 2007; 9 (3)

Researchers were not blinded to the study hypotheses,
which may have introduced bias. The sample was not con-
secutive and patients who did not speak English were ex-
cluded for logistic reasons; this may have introduced bias.
It was a single site study, which limits its generalizability.
A moderate proportion of patients were lost to follow-up.

Conclusion

The SFSR demonstrated 90% sensitivity in this validation
study. Strict application of the SFSR would have increased
hospital admissions and would not have identified all adverse
outcomes. In our setting, clinician judgement performed as
well as the SFSR, with a baseline admission rate of 36%.
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