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ABSTRACT

BACKGROUND: The benefit of hospital
admission after emergency depart-
ment evaluation for syncope is unclear.
We sought to determine the associa-
tion between hospital admission and
detection of serious adverse events,
and whether this varied according
to the Canadian Syncope Risk Score
(CSRS).

METHODS: We conducted a secondary
analysis of a multicentre prospective
cohort of patients assessed in the emer-
gency department for syncope. We
compared patients admitted to hospi-
tal and discharged patients, using pro-
pensity scores to match 1:1 for risk of a

serious adverse event. The primary out-
come was detection of a serious
adverse event in hospital for admitted
patients or within 30 days after emer-
gency department disposition for dis-
charged patients.

RESULTS: We included 8183 patients, of
whom 743 (9.1%) were admitted;
658/743 (88.6%) were matched. Admit-
ted patients had higher odds of detec-
tion of a serious adverse event (odds
ratio [OR] 5.0, 95% confidence interval
[CI] 3.3-7.4), nonfatal arrhythmia (OR
5.1, 95% Cl 2.9-8.8) and nonarrhythmic
serious adverse event (OR 6.3, 95% ClI
2.9-13.5). There were no significant dif-

ferences between the 2 groups in death
(OR 1.0, 95% CI 0.4-2.7) or detection of
ventricular arrhythmia (OR 2.0, 95% ClI
0.7-6.0). Differences between admitted
and discharged patients in detection of
serious adverse events were greater for
those with a CSRS indicating medium to
high risk (p = 0.04).

INTERPRETATION: Patients with syn-
cope were more likely to have serious
adverse events identified within 30 days
if they were admitted to hospital rather
than discharged from the emergency
department. However, the benefit of
hospital admission is low for patients at
low risk of a serious adverse event.

ment visits.! Although syncopal events are usually

benign, a serious underlying condition (e.g., arrythmia,
myocardial infarction, severe hemorrhage) is identified within
30 days in about 10% of patients.? Such underlying conditions
are potentially life-threatening, and some, such as ventricular
arrhythmia, can be fatal within minutes. The morbidity and mor-
tality associated with these underlying conditions represent

S yncope accounts for 1%-2% of all emergency depart-

serious adverse events. No interventions can be offered to
patients with syncope until a serious adverse event manifests as
part of the clinical course. For 3%-5% of patients, such an event
is not identified until after the index emergency department dis-
position.>* It is a major challenge for emergency department
physicians to identify those at risk for serious adverse events
and decide an appropriate disposition plan (hospital admission
or discharge).’
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Previous studies examining the role of hospital admission for
patients with syncope have given contradicting results,5® leading
to a lack of guidance from professional societies regarding the
benefit of admission for syncope.?® As a result, the decision
about emergency department disposition for patients with syn-
cope remains unstructured, with wide variations even among
similar institutions across Canada.®

Although it seems obvious that more serious adverse
events will be identified in hospital owing to increased surveil-
lance that occurs during hospital admission, surprisingly, a
recent US study showed no benefit of admission for detection
of serious adverse events, even among older (= 60 yr) emer-
gency department patients with syncope.’ Hence, it remains
unclear whether there is a benefit to hospital admission and,
if yes, the specific types of serious adverse events identified in
hospital.’> A randomized controlled trial could provide an
answer; however, ethical considerations make such a trial cur-
rently unfeasible.’

We recently completed 2 large prospective studies in which
patients with syncope were admitted to hospital or dis-
charged from the emergency department based on physician
judgment, allowing comparison of detection of serious
adverse events between the 2 groups.® Therefore, the primary
objective of this study was to determine whether a greater
incidence of serious adverse events was detected among
patients admitted to hospital while in hospital than in a com-
parable group of patients who were discharged. As a second-
ary objective, we explored whether the association between
emergency department disposition and occurrence of a seri-
ous adverse event varied according to risk for a serious
adverse event, as determined with the Canadian Syncope Risk
Score (CSRS).® We hypothesized that the clinical benefit in the
form of increased detection of serious adverse events with
hospital admission compared to discharge would be higher
with increasing CSRS.

Methods

We conducted a secondary analysis of data from 2 prospective
cohort studies carried out at 11 sites (Appendix 1, available
at www.cmaj.ca/lookup/doi/10.1503/cmaj.191637/tab-related
-content) across Canada from September 2010 to April 2018.3
Adult patients (> 16 yr) who presented to the emergency depart-
ment within 24 hours of experiencing syncope were included. We
excluded patients who were unable to provide their history
because of a language barrier, cognitive impairment, or drug or
alcohol intoxication, and those who presented with loss of con-
sciousness for more than 5 minutes, change in mental status
from baseline, witnessed seizure, major trauma necessitating
admission or head trauma leading to loss of consciousness.
Patients with a serious underlying condition identified during the
index emergency department evaluation were also excluded
from this analysis. We collected patient characteristics, medical
history, emergency department vital signs, syncope details,
results of investigations, final emergency department diagnostic
impression and disposition.*

Outcomes

The primary outcome was a serious adverse event (Appen-
dix 2, available at www.cmaj.ca/lookup/doi/10.1503/cmaj.
191637/tab-related-content) that was identified in hospital
after the decision to admit was made for patients who were
admitted, or within 30 days among those discharged directly
from the emergency department. We defined a serious
adverse event as the occurrence or identification of any seri-
ous underlying condition or its sequelae, including death (due
to known or unknown cause), ventricular arrhythmia, nonfatal
arrhythmic serious adverse events (including nonventricular
arrhythmia or procedural intervention to treat arrhythmia)
and nonarrhythmic serious adverse events (e.g., myocardial
infarction, structural heart disease, aortic dissection, pulmo-
nary embolism, pulmonary hypertension, subarachnoid hem-
orrhage, severe hemorrhage or any other serious condition
causing the syncope).

Statistical analysis

We used descriptive statistics with means and standard devia-
tions (SDs) or medians and interquartile ranges for continuous
variables as appropriate. We reported frequencies and propor-
tions to describe categoric variables and used the %2 test to com-
pare proportions. We report the distribution of serious adverse
events among patients who were admitted (both during admis-
sion and after discharge) and those who were discharged from
the emergency department.

We used propensity score matching to examine whether
the probability of detecting serious adverse events was higher
for admitted patients than for those who were discharged
directly from the emergency department. All patients
included in this study are identified by the term “original
cohort,” and the subgroup matched by means of propensity
score as the “matched cohort.” Variables used to generate the
propensity score included demographic characteristics (age,
sex), clinical correlates (blood pressure, prodrome symptoms,
vasovagal predisposition, syncope diagnosis, abnormal elec-
trocardiogram, elevated troponin level, and history of heart
disease, hypertension or diabetes) and setting (arrival to the
emergency department by ambulance and hospital site)
(Appendix 3, available at www.cmaj.ca/lookup/doi/10.1503/
cmaj.191637/tab-related-content). We chose the model for
generating the propensity score when the distribution of
baseline characteristics between admitted and discharged
patients with the same propensity score was similar.4°

We matched admitted patients to the nearest control
patient (1:1 greedy matching without replacement) based on
the logit of the propensity score. Matches were restricted to a
caliper width equal to 20% of the SD of the logit of the propen-
sity score.'* We deemed matching quality to be sufficient if the
standardized differences of baseline variables between admit-
ted and discharged patients were less than 10%. We then used
logistic regression to assess the association of emergency
department disposition and detection of serious adverse
events within the matched cohort, and we report adjusted odds
ratios (ORs) with 95% confidence intervals (Cls). We calculated
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robust standard errors, taking into account clustering between
matched pairs.

We also performed the following additional analyses. We
assessed the fragility of the primary outcome to hidden bias
by varying the OR for differential treatment assignment and
computing a corresponding Mantel-Haenszel statistic and
p value.’ For this analysis, the magnitude of the OR, denoted
by v, ranged from 1 to 5 in increments of 0.5. The y value with
a corresponding p value > 0.05 represents the strength of an
unmeasured confounder needed to render the primary results
nonsignificant.

To compare our results to those of a similar previous study,*
we restricted the sample to adults aged 60 or older. Admitted
and discharged patients in this subgroup were subsequently
rematched without replacement, and a new matched cohort
was created. We explored the association of emergency depart-
ment disposition and detection of serious adverse events in the
original cohort using propensity score weighting with inverse
probability treatment weights.!® In addition, we estimated the
number of additional serious adverse events that could have
potentially occurred among discharged patients lost to 30-day
follow-up using predicted probabilities from the CSRS® (Appen-
dix 4, available at www.cmaj.ca/lookup/doi/10.1503/cmaj.191637
/tab-related-content).

For the secondary objective (benefit of hospital admission
based on CSRS), we conducted a multivariable logistic regres-
sion with the original cohort to determine the interaction
between CSRS score and admission for detection of a serious
adverse event, adjusting for variables that are not CSRS predic-
tors (age, sex, hypertension, diabetes, diastolic blood pressure,
arrival by ambulance, prodrome symptoms and hospital site;
area under the curve 0.91; Hosmer-Lemeshow goodness-of-fit
p value = 0.8) (Appendices 3 and 4). We calculated the differ-
ence in predicted probabilities for detection of a serious
adverse event between admitted and discharged patients
within each CSRS level. We used Stata statistical software
(StataCorp) for analysis.

Ethics approval

As both parent prospective studies were observational, with no
patient interventions, the ethics committees at the study sites
approved the study with the requirement of only verbal consent.

Results

Of 8183 patients in the original cohort (Figure 1, Table 1),
743 (9.1%) were admitted for syncope and 293 (3.6%, 95% Cl
3.2%-4.0%) experienced a 30-day serious adverse event after
the index emergency department disposition (Table 2). Of
those admitted, 196 (26.4%) experienced a 30-day serious
adverse event, 169 (22.7%) during the index hospital stay
and 27 (3.6%) after. The remaining serious adverse events
were identified in 97 patients (1.3%) who were discharged
from the emergency department (p < 0.001 for serious
adverse events identified in hospital in the admitted group v.
outside hospital in the discharged group).

Emergency department visits

screened
n=25558

—— Excluded n=14701
+ Not syncope n=10360
« Seizures n=1116
+ Prolonged LOC n=729
« Severe trauma n=82
« Change in mental status n=318
« Intoxication n =305
+ Head trauma leading to prolonged LOC
n=391
« Language barrier n=159
« Left without being seen n=234
» Double enrolment n=395
« Refused n=612

Potentially eligible patients with

syncope
n =10 857

Excluded n=2674

« Eligible, not enrolled n=1938
« Serious outcome in ED n =465
« Lost to follow-up n=271

Patients included in study
(original cohort)
n=38183

Patients included in matched
cohort
n=1316

Figure 1: Flow chart showing patient selection. Note: ED = emergency
department, LOC = loss of consciousness.

In the original cohort, compared to discharged patients,
admitted patients were older, predominantly male, more
likely to be transported to the emergency department by
ambulance, more likely to have abnormal blood pressure val-
ues, less likely to have prodromal symptoms and vasovagal
predisposition, more likely to be diagnosed with cardiac syn-
cope, more likely to have elevated troponin levels and abnor-
mal electrocardiogram features, and more likely to belong to
the medium, high or very high CSRS risk categories (Table 1).

Of the 743 patients (9.0%) admitted for syncope, 658
(88.6%) could be matched to a discharged patient. The
unmatched patients were older and predominantly male, and a
higher proportion had higher-risk characteristics (Appendix 5,
Supplemental Table S1, available at www.cmaj.ca/lookup/
doi/10.1503/cmaj.191637/tab-related-content). After matching,
the characteristics, including risk of a serious adverse event,
were similar between the admitted and discharged groups
(Table 1). The standardized difference was less than 10% for the
baseline variables in the matched cohort (Table 1).
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Table 1: Characteristics of patients in the original cohort and in that matched by propensity score

Original cohort, no. (%) of patients* Matched cohort, no. (%) of patients*
n=8183 n=1316
Admitted to Admitted to
hospital Discharged Standardized hospital Discharged Standardized

Characteristic n=1743 n=7440 difference, % n=658 n=658 difference, %
Age, mean + SD, yr 70.6 £17.5 51.8+22.7 92.8 69.4+17.9 70.6£17.2 5.9
Female sex 299 (40.2) 4209 (56.6) 33.1 278 (42.2) 291 (44.2) 4.0
Arrival by ambulance 553 (74.4) 4661 (62.6) 25.6 480 (72.9) 490 (74.5) 33
Blood pressure

Mean systolic blood pressure 215 (28.9) 745 (10.0) 49.2 179 (27.2) 186 (28.3) 2.8

during ED stay <90 mm Hg or

>180 mm Hgt

Mean diastolic blood pressure 188 (25.3) 678 (9.1) 44.0 160 (24.3) 155 (23.6) 2.1

during ED stay <50 mm Hg or

>110 mm Hg
Prodrome (e.g., dizziness, light- 366 (49.3) 5701 (76.6) 59.6 342 (52.0) 347 (52.7) 1.6
headedness, vision changes, nausea
or vomiting)
Vasovagal predisposition (e.g., warm 120 (16.2) 3544 (47.6) 71.8 118(17.9) 103 (15.6) 52
crowded place, prolonged standing,
fear, emotion or pain)t
Final ED syncope diagnosis

Vasovagal syncope 108 (14.5) 4274 (57.4) 100.0 107 (16.3) 107 (16.3) 0.0

Cardiac syncope 216 (29.1) 236 (3.2) 75.2 146 (22.2) 131 (19.9) 6.6
Age-related comorbidities 464 (62.4) 2265 (30.4) 67.7

History of hypertension 424 (57.1) 2053 (27.6) 62.5 361 (54.9) 360 (54.7) 0.3

History of diabetes 176 (23.7) 674 (9.1) 40.3 146 (22.2) 155 (23.6) 3.8
History of heart diseaset1$§ 356 (47.9) 1249 (16.8) 70.5 296 (45.0) 298 (45.3) 0.7
Elevated troponin level (> 99th 155 (20.9) 248 (3.3) 55.8 100 (15.2) 98 (14.9) 1.0
percentile of population)t
Electrocardiogram characteristics

QRS duration > 130 mst 130 (17.5) 334 (4.5) 425 100 (15.2) 100 (15.2) 0

QRS axis <30° or > 110°t 147 (19.8) 580 (7.8) 35.3 115 (17.5) 107 (16.3) 36
Corrected QT interval > 480 mst 156 (21.0) 399 (5.4) 475 125(19.0) 126 (19.1) 0.5
Syncope risk category?|

Very low 51 (6.9) 3518 (47.3) 102.2 51(7.8) 54 (8.2 11

Low 134 (18.0) 2483 (33.4) 35.7 132(20.1) 154 (23 4) 7.8

Medium 324 (43.6) 1155 (15.5) 64.6 317 (48.2) 298 (45.3) 6.7

High 149 (20.0) 213 (2.9) 56.0 119 (18.1) 104(158 75

Very high 85 (11.4) 63(0.8) 452 39 (5.9) 48 (7.3 5.9
Serious adverse event 169 (22.8) 97 (1.3) - 133(20.2) 32 (4.9 -

Note: ED = emergency department, SD = standard deviation.

*Except where noted otherwise.

tCanadian Syncope Risk Score predictors were used for deriving the propensity score. Hospital site was also included as a predictor when estimating propensity scores for emergency
department disposition.

1Definition of heart disease included documented history of any 1 of the following: coronary or valvular heart disease, cardiomyopathy, congestive heart failure or on-sinus rhythm
(electrocardiogram evidence during index visit or documented history of ventricular or atrial arrhythmia, or device implantation).

§Not included when generating propensity scores for hospital admission.

YBased on the Canadian Syncope Risk Score?® predictors, which include mean systolic blood pressure during the emergency department stay <90 mm Hg or > 180 mm Hg, vasovagal
predisposition, history of heart disease, final emergency department diagnosis of vasovagal or cardiac syncope, elevated troponin level, QRS duration > 130 ms, QRS axis <30° or
>110°, and corrected QT interval > 480 ms. Eight discharged patients had missing values. The syncope risk category was not included when generating propensity scores, as the
component predictors were included.
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Table 2: Thirty-day serious adverse events among 8183 emergency department patients

admitted to hospital or discharged

Admitted; no. (%) of patients
n=1743
Discharged;

During index After index no. (%) of patients

Outcome* Total hospital stay hospital stay n=7440
Serious adverse event 196 (26.4) 169 (22.7) 27 (3.6) 97 (1.3)
Death 19 (2.6) 10 (1.3) 9(1.2) 15 (0.2)
Ventricular arrhythmia 20 (2.7) 18 (2.4) 2(0.3) 9(0.1)

Death or ventricular 36 (4.8) 26 (3.5) 10(1.3) 23(0.3)
arrhythmia

Nonfatal arrhythmia 106 (14.3) 92 (12.4) 14 (1.9) 51(0.7)
Nonarrhythmic serious 62 (8.3) 57 (7.7) 5(0.7) 30 (0.4)

adverse event

*Some patients had more than 1 outcome.

Table 3: Odds ratios for serious adverse events during

hospital admission in admitted patients and within 30 days
in discharged patients*

No. (%) of patients

Admitted to
hospital Discharged ORft

Outcome n=658 n=658 (95% CI)¥
Serious adverse event 133 (20.2) 32 (4.9) 5.0 (3.3-7.4)
Death (due to unknown 8(1.2) 8(1.2) 1.0 (0.4-2.7)
and known cause)
Ventricular arrhythmia 10 (1.5) 5(0.8) 2.0 (0.7-6.0)
Death or ventricular 17 (2.6) 12(1.8) 1.4(0.7-3.0)
arrhythmia
Nonfatal arrhythmia 74 (11.2) 15(2.3) 5.1(2.9-8.8)
Nonarrhythmic serious 47 (7.1) 8(1.2) 6.3 (2.9-13.5)

condition§

Note: Cl = confidence interval, OR = odds ratio.

*Among the 1316 matched emergency department patients with syncope.
TCalculated by logistic regression analysis within the matched cohort.

fClustering among matched pairs was taken into account when calculating standard
errors.

§Described in Appendix 2.

The odds of detecting a serious adverse event in hospital
for admitted patients compared to discharged patients over
the 30 days following emergency department disposition are
reported in Table 3. The OR for detecting any serious adverse
event in those admitted to hospital was 5.0 (95% ClI 3.3-7.4).
Differences between the 2 groups in death (OR 1.0, 95% Cl 0.4-
2.7) or identification of ventricular arrhythmia (OR 2.0, 95% ClI
0.7-6.0) were not statistically significant. However, the odds of
detecting nonfatal arrhythmia (OR 5.1, 95% CI 2.9-8.8) and
nonarrhythmic serious adverse event (OR 6.3, 95% Cl 2.9-13.5)
were significantly higher for admitted patients during their

hospital stay than for discharged patients over 30 days. The
distribution of nonfatal arrythmia between the 2 groups in the
matched cohort are presented in Appendix 5, Supplemental
Table S2.

Analysis for violations of the conditional independence
assumption was robust; an unobserved predictor would need
to influence the odds of admission or discharge assignment
by a factor of 3.5 to render the primary outcome nonsignifi-
cant (Appendix 5, Supplemental Table S3). We also replicated
the primary findings with inverse probability treatment
weighting in the original cohort (Appendix 5, Supplemental
Table S4).

Among older patients (> 60 yr), detection of serious adverse
events was significantly higher for admitted patients during their
hospital stay than for discharged patients over 30 days (OR 7.7,
95% Cl 4.8-12.3).

A total of 278 patients were lost to 30-day follow-up, 7 in the
admitted group and 271 in the discharged group. The 7 admit-
ted patients did not have serious adverse events identified while
in the hospital. Of the 271 discharged patients, 152 were at very
low risk, 90 were at low risk, 25 were at medium risk, 3 were at
high risk, and 1 was at very high risk. The increased detection of
serious adverse events among admitted patients remained sta-
tistically significant (p < 0.001 for serious adverse events identi-
fied in hospital in the admitted group v. outside the hospital in
the discharged group), even after we accounted for additional
serious adverse events that may have occurred among dis-
charged patients who were lost to follow-up (Appendix 5, Sup-
plemental Table S5).

For the secondary objective (benefit of admission according
to the CSRS), after adjustment for variables that were not CSRS
predictors, the interaction between emergency department dis-
position and CSRS was significant in the original cohort (p =
0.04). Overall, in the entire cohort, the difference in detection of
serious adverse events among admitted patients while in hospi-
tal compared to discharged patients over 30 days was small for
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Figure 2: Predicted probability of 30-day serious adverse events based on the Canadian Syncope Risk Score (CSRS) among the 8096 emergency
department patients admitted to hospital or discharged. The interaction term between emergency department disposition and CSRS was significant
in the multivariable logistic model (p = 0.04). Eighty-seven patients were excluded from the multivariable logistic regression analysis owing to missing

predictor information.

patients at very low and low risk but more pronounced for those
at medium, high or very high risk (Figure 2; Appendix 5, Supple-
mental Table S6).

Interpretation

We found that an underlying serious condition was identified in a
higher proportion of patients admitted to hospital while they
were in hospital than in patients discharged from the emergency
department within 30 days of index syncope. The increased
detection of serious adverse events was driven by nonfatal
arrhythmic and nonarrhythmic serious adverse events, with no
differences in rates of death or ventricular arrhythmia between
the groups in the matched cohort. Overall, the increased detec-
tion of serious adverse events with admission was greater for
patients at medium risk or higher for a serious adverse event
according to the CSRS.

Our findings contrast with a recent propensity-score-
matched analysis of patients in the United States. Probst and

colleagues!! found no difference in detection of serious adverse
events among older (= 60 yr) adults with syncope between those
admitted and those discharged. One noteworthy finding is the
sharp contrast in the proportion of patients admitted to hospital
between our Canadian study (9%) and that of Probst and col-
leagues (75%). This highlights an important concern: low thresh-
olds for hospital admission lead to increased admission of
patients at low risk. This is likely the reason why Probst and col-
leagues!! observed no difference in detection of serious adverse
events between admitted and discharged patients. Taken
together, the findings underscore the urgent need for better risk
stratification to standardize disposition decisions for syncope.
Increased detection of serious underlying conditions with hospi-
tal admission will have the most clinical benefit for patients who
are at increasingly higher risk to have a serious adverse event
identified within 30 days.

Effective emergency department evaluation for syncope
requires a pragmatic approach using validated tools, along
with shared decision-making with patients and families. For
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example, in our study, we observed increased detection of
nonlethal arrythmia with hospital admission. However, identi-
fication of nonfatal arrhythmia can also be achieved by
lengthy cardiac rhythm monitoring in the outpatient setting.
Such a strategy will increase the proportion of underlying
arrhythmias identified at a lower cost compared to hospital
admission. In addition, given that the short-term incidence of
death and life-threatening ventricular arrhythmia is very low
in patients with syncope and is not decreased with hospital
admission, patients at low risk according to the CSRS can be
discharged.? Patients at medium risk with adequate home
support can be discharged and advised to seek care if serious
conditions evolve. Patients among whom an evolving condi-
tion is suspected or at high or very high risk can be admitted
to hospital.

Limitations

Unobserved variables may have influenced emergency depart-
ment disposition in our matched cohort. Seventy-five patients
(10%) admitted to hospital could not be matched. Although we
found that a significantly higher proportion of admitted patients
than discharged patients had nonlethal arrhythmic serious
adverse events, this finding is subject to ascertainment bias
among those in hospital compared to those discharged.

For the secondary objective, 8 of the 16 variables used for
propensity score matching were CSRS predictors.® This posed
a challenge, as it was not possible to derive meaningful esti-
mates for the interaction of emergency department disposi-
tion and CSRS in the matched cohort. To overcome this limi-
tation, we conducted a multivariable logistic regression in
the original cohort, adjusting for predictors not included
in the CSRS.

Roughly 18% (n = 1938) of patients were eligible but were
notincluded in the cohort. It is likely that attending emergency
department physicians were too busy to complete data collec-
tion or discharged the patients before data collection. Four
percent (n = 328) of patients had missing information for elec-
trocardiogram predictors, and 60% (n = 4950) did not have tro-
ponin assays completed. As in our previous studies,® those val-
ues were assumed to be normal, as the patients with missing
variables were young, with fewer comorbidities and more
often diagnosed with vasovagal syncope. About 4% (n = 271) of
discharged patients were lost to follow-up, and therefore their
30-day outcomes could not be ascertained. Our sensitivity
analysis showed that the results were not affected by the addi-
tional serious adverse events estimated among discharged
patients lost to follow-up.

Conclusion

We found that an underlying serious condition was identified in
a higher proportion of admitted patients during their hospital
stay than among discharged patients within 30 days of the
emergency department disposition. However, our analysis
showed no difference in detection of death or ventricular
arrhythmia. These findings underscore the need for robust risk
stratification to better optimize health resource use and reduce

mismatches between disposition and risk of a serious adverse
event. The CSRS may be a useful tool to support making this
decision. Patients at low risk according to the CSRS are least
likely to have a serious adverse event identified while in
hospital.
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