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ABSTRACT

Introduction: Multiple studies have demonstrated low rates

of antithrombotic use, low neuroimaging rates, and high

subsequent risk of stroke at 90 days following an emergency

department (ED) diagnosis of transient ischemic attack (TIA).

This study assessed the use of antithrombotic medications,

neuroimaging, and subsequent 90-day stroke rate for

patients in a more recent cohort of ED patients discharged

home with TIA.

Methods: We conducted a 1-year historical cohort study of all

patients discharged with a TIA at a tertiary care ED (census

60,000 visits/year), which was one of the four sites participat-

ing in one of the aforementioned studies. Data were

extracted from paper and electronic records onto standard-

ized data extraction forms. Clinical findings, medications,

and tests were recorded.

Results: A total of 211 patients were enrolled in the study.

The patients had the following characteristics: the mean age

was 71.2 years (SD 13.8 years), 56.9% were female, 53.1%

had a history of hypertension, 26.5% had a history of

ischemic heart disease, and 17.1% had a previous stroke.

The most frequent neurologic deficit was unilateral weak-

ness (53.6%), and most deficits lasted for more than 60

minutes (71.6%). Antithrombotic medications were used for

96.7% of patients at ED discharge. Neuroimaging was

conducted in 94.3% of patients while in the ED. Our cohort

had a 90-day stroke rate of 1.9%.

Conclusion: This study established that most TIA patients

receive neuroimaging in the ED and are started on or

maintained on antithrombotic agents. Clinicians are encour-

aged to ensure that electrocardiography is done routinely

and to involve Neurology in follow-up care.
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Transient ischemic attack (TIA) is defined as a sudden,
focal, neurologic deficit lasting for less than 24 hours,
presumed to be of vascular origin, and confined to an
area of the brain or eye perfused by a specific artery.1,2

TIA is a clinical diagnosis that is made from the history
and physical examination findings. Although often
thought of as benign, the diagnosis of TIA carries with
it a serious risk of stroke or death shortly after
diagnosis. TIAs are common, with an annual incidence
of 68 per 100,000 Canadians.3 By definition, patients
with TIAs do not have permanent neurologic deficits;
however, TIAs do identify individuals who are at
increased risk of a stroke, with its associated morbidity
and mortality. Stroke is the leading cause of adult
disability and the third leading cause of death in
Canada. There are an estimated 50,000 new stroke
cases per year in Canada, of which approximately
20,000 are preceded by a TIA, thus providing a unique
opportunity for prevention.4 Strokes cost the Canadian
economy 2.7 billion dollars a year and account for
3 million hospital days annually.4 Therefore, it is
critical to ensure that all possible preventive measures
are employed before patients experience a stroke.5–10

The risk of stroke following TIA is estimated at
about 9% within 90 days of a TIA.3,5,10,11 One of these
studies was conducted in 2000 in Ontario.5 In this
study of 371 emergency department (ED) patients with
TIA, physicians were only prescribing antithrombotic
medications in 64% of cases and conducting neuro-
imaging in 31% of cases. Hence, there was a push in
the literature to convince physicians to consider TIAs
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as true emergencies. Relatively little work has been
conducted since this study to determine if practice has
changed in Ontario EDs.

The goal of this study was to determine the
frequency of antithrombotic use for TIA patients in
the ED. Secondary outcomes include assessing the use
of neuroimaging in the ED, assessing the use of
electrocardiograms (ECG), and determining the inci-
dence of subsequent stroke for patients at 90 days
following their TIA.

METHODS

Design and setting

We conducted a 1-year historical cohort study (January
1 to December 31, 2005) at a Canadian university-
affiliated tertiary care ED (census 60,000 visits/year).

Study population

All patients with weakness, TIA, or stroke were
screened from the hospital’s electronic database of
emergency diagnoses. All patients 18 years of age or
older with a final ED diagnosis of TIA or stroke (if
neurologic deficits were present for less than 24 hours)
who were assessed by an emergency physician and not
seen directly by a specialty service were eligible for
inclusion. We excluded patients in the following
categories: 1) a prior TIA within the previous 90 days;
2) symptoms longer than 24 hours at the time of the
ED visit; 3) decreased level of consciousness (i.e.,
Glasgow Coma Scale score , 15); 4) admitted to
hospital; and 5) documented other cause for their
deficit that is not a TIA (e.g., hypoglycemia, seizure,
electrolyte imbalance).

Data abstraction

The data extraction form was generated by consensus
of three experienced physicians (two emergency
physicians and one neurologist). A trained medical
student then piloted this form on 20 patient charts.
These charts were reviewed with the supervising
emergency physician researcher, revised, and finalized
before further use. The remaining charts were subse-
quently abstracted by the medical student. A random
subset of 5% of the charts was reviewed by a second
reviewer for accuracy. Data, including clinical findings,

medications, and tests, were extracted from each
record of treatment, which included physician, nur-
sing, consultant, triage, and ambulance reports, follow-
up neurologic consultations, and radiology reports.
Data for clinical variables not recorded in any of the
clinical information were coded as negative (i.e.,
history of diabetes, hypertension). Additional informa-
tion to assess outcomes and follow-up was sought from
the hospital’s computer archiving system to assess
subsequent ED visits or subsequent consultation in the
stroke or general neurology clinic at either campus of
The Ottawa Hospital. Data were recorded on a
standardized paper data extraction form and then
input into a computerized database using Statistical
Analysis System (SAS, SAS Institute, Cary, NC) soft-
ware by a single experienced data entry specialist.

Analysis

Descriptive analyses were conducted for the primary
outcome of secondary stroke prevention with anti-
thrombotic use and patient demographics, clinical
findings, and testing conducted, as well as for
subsequent stroke at 90 days following the index ED
visit.

Sample size

The sample size was determined primarily by feasi-
bility, with the funding sufficient to obtain a 1-year
cohort of ED patients with TIA.

RESULTS

Our electronic health records search identified 2,235
potential patient encounters. There were 2,014
patients excluded for not meeting eligibility criteria.
There were 10 patients whose medical records could
not be found. Ultimately, we enrolled 211 patients in
the study. There were no discrepancies in the
information recorded in the random 5% of charts
audited by the senior study emergency physician/
researcher.

Table 1 displays the clinical characteristics of the
study population. Our cohort included older patients
with a mean age of 71.2 years and was mostly female,
and over half had comorbid medical conditions. Of
these conditions, 17.1% had suffered a previous stroke
and 16.6% reported having one or more previous
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TIAs. The most common neurologic deficit present
was unilateral weakness (53.6%). Most patients
(94.3%) underwent head computed tomography
(CT), of which 16.1% demonstrated an acute or
previous infarct.

Table 2 lists the changes made to patient medica-
tions. In our cohort, 96.7% were treated with an
antithrombotic agent (any antiplatelet agent and/or
warfarin). Of these patients, 64.5% had their anti-
thrombotic agent altered in the ED. In addition, 6.2%
of patients were started on a statin (total patients on
statin medication was 34.1% after the ED visit), and
4.7% were started on antihypertensive medications
(total patients on antihypertensive medications was
59.2%).

The TIA diagnosis was confirmed by Neurology in
76.9% of the 130 patients seen at one of the general
neurology or stroke clinics affiliated with our hospital.
The subsequent stroke rate at 90 days was 1.9% for our
cohort of TIA patients.

DISCUSSION

Almost all patients diagnosed with TIA in our cohort
were treated with antithrombotic agents. The vast
majority of patients were investigated with head CT
and ECG while in the ED. The number of patients
with a subsequent stroke was low, with only 1.9%
experiencing a subsequent stroke at 90 days.

Gladstone and colleagues conducted a study using
the Ontario Stroke Registry, which is a cohort of
patients with stroke or TIA assessed at one of four
Ontario stroke centre EDs over a 7-month period in
2000.5 Data were extracted from patients’ charts and
from linked databases with the Ontario Health
Insurance Plan and to the Canadian Institute for
Health Information to assess subsequent outcomes for
subsequent stroke. One of the regional stroke centres
included in this study was our site. Our cohort
characteristics are similar to Gladstone and colleagues’
results with regard to age, sex, past medical history of
hypertension, previous stroke, and diabetes. Symptoms
were also similar; however, they had slightly more
patients with unilateral weakness (65% versus 54% in
our cohort). Their study included patients admitted to
hospital; however, 76% were discharged home from
the ED. Over one-third of the patients were not
treated with antithrombotic agents at the time of ED
discharge in 2000 versus almost all patients maintain-
ing or starting antithrombotic agents in our cohort.
Nearly two-thirds of the patients had an alteration in
the antithrombotic agent in the ED (i.e., starting a
patient who was on no antithrombotic or any agent or
changing a patient who was on acetylsalicylic acid
[ASA] to clopidogrel or a dipyridamole-ASA combina-
tion).12–14 The alteration of other medications, such as
starting statins or antihypertensive medications, was
more tepid. There was also a marked improvement in
the neuroimaging rates in the ED. In 2000, only 31%
of patients had either magnetic resonance imaging
(MRI) or CT while in the ED versus 94.3% who had
neuroimaging (all CT) while in the ED. The ECG rate
was little changed from the 81% found in 2000 to 85%
in our study.

Table 1. Characteristics of the 211 enrolled TIA study patients

Characteristic

Number of patients

(N 5 211)

Demographics

Mean age (SD) 71.2 (13.8)

Female (%) 120 (56.9)

Past medical history (%)

Hypertension 112 (53.1)

History of ischemic heart disease 56 (26.5)

Previous stroke 36 (17.1)

Previous TIA 35 (16.6)

Diabetes mellitus 32 (15.2)

Atrial fibrillation 15 (7.1)

Current smoker 13 (6.2)

Peripheral vascular disease 3 (1.4)

Neurologic deficits (%)

Unilateral weakness 113 (53.6)

Unilateral sensory loss 76 (36.0)

Aphasia 61 (28.9)

Dysarthria 58 (27.5)

Visual disturbance 34 (16.1)

Duration of symptoms (%)

, 10 min 25 (11.8)

10–59 min 34 (16.1)

$ 60 min 151 (71.6)

Multiple TIAs in last 24 hours 33 (15.6)

Diagnostic procedures in ED (%)

Computed tomography 199 (94.3)

Infarcts present (old or acute) 32 (15.2)

Electrocardiography 179 (84.8)

Disposition (%)

Family physician 21 (10.0)

Neurology clinic 173 (82.0)

No follow-up plan recorded 17 (8.0)

TIA confirmed by Neurology (%) (n 5 130) 100 (76.9)

ED 5 emergency department; TIA 5 transient ischemic attack.
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In Gladstone and colleagues’ study, patients had a
30-day stroke risk of 6.0%.5 The number of subsequent
strokes was lower in our study than the numbers
reported by Gladstone and colleagues. This may have
occurred for several reasons. The first is that they used
a provincial database to determine subsequent events.
Hence, due to the retrospective nature of our study, we
may have missed some patients who went to one of the
smaller regional hospitals or to their family physician
and received a diagnosis of stroke. We did not include
admitted patients; therefore, some of the sickest
patients may not have been included in our cohort,
although relatively few patients are admitted locally for
TIA. Alternatively, the event rate may have dropped
due to better care. Two studies have demonstrated that
rapid optimal care decreases subsequent early strokes
from a baseline of 6.0 to 10.3% at 90 days to 1.2 to
2.1% with improvements in care, including early use of
antithrombotic agents.15,16

LIMITATIONS

We identified several potential weaknesses in our
study. First, we used the traditional time-based (i.e.,
deficit lasting less than 24 hours) clinical diagnosis of
TIA.2 A newer tissue-based diagnosis has been
suggested by the American Heart Association; how-
ever, this requires MRI to exclude brain infarct and
that the symptoms last for less than 1 hour.17 Given
that these events are both ischemic, the secondary
prevention is identical, and MRI is not readily available
in most Canadian centers, the clinical diagnosis of TIA
is still more appropriate.

Additional limitations of this study are inherent in its
design. The retrospective nature of the study results in
some missing data. Although the charting was very
complete for variables of interest in this study, it is

impossible to discern if all patient risk factors,
neurologic deficits, or medications were fully recorded
in the patient medical records. Another limitation was
that we primarily used one data abstractor to record
the results. We did have a second reviewer audit about
5% of the charts, which did not reveal any problems;
however, not all charts were double-checked for
accuracy by a second reviewer.

Finally, we excluded admitted patients with TIA. In
the previous study by Gladstone and colleagues, only
24% of TIA patients were admitted, and the median
duration of these admissions was 1 day.5 We excluded
admitted patients because they are much more likely to
be treated aggressively and likely constitute a sicker
patient population. If a bias exists due to this exclusion,
it would lead us to have a lower rate of investigations
and lower medication use, including antithrombotics;
however, if patients at highest risk for a subsequent
event were admitted, this may also have contributed to
our low subsequent stroke rate. Our low admission rate
could also be due to not actively following patients to
assess stroke-free status, which has been demonstrated
to identify about two times the number of positive
events than passive follow-up.18 Given that our study
hospital is the largest in the region and hosts the stroke
prevention clinics, it is likely that most patients with a
subsequent event would have been captured with our
study methods.

CONCLUSION

This study established that a relatively large number of
TIA patients are managed very well with investigation
and antithrombotic agents in the ED. Most patients
also received neuroimaging during their ED assess-
ment. Care could be further improved by ensuring that

Table 2. Stroke prevention medication changes for 211 TIA patients

Medication

Previously on

medication, n (%)

Started on in

ED, n (%)

Discontinued in

ED, n (%)

ASA 54 (25.6) 69 (32.7) 33 (15.6)

Dipyridamole-ASA 8 (3.8) 50 (23.7) 1 (0.5)

Clopidogrel 19 (9.0) 17 (8.1) 1 (0.5)

Ticlopidine 2 (0.9) 0 (0) 0 (0)

Warfarin 13 (6.2) 1 (0.5) 0 (0)

Statin 72 (34.1) 13 (6.2) 0 (0)

Antihypertensive 125 (59.2) 10 (4.7) 0 (0)

ASA 5 acetysalicylic acid; ED 5 emergency department; TIA 5 transient ischemic attack.
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ECG is routinely done and that neurology specialists
are involved.
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