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Abstract

Background: Canadian data on the characteristics, management
and outcomes of patients with transient ischemic attack (TIA)
are lacking. We studied prospectively a cohort of consecutive
patients presenting with TIA to the emergency department of
4 regional stroke centres in Ontario.

Methods: Using data from the Ontario Stroke Registry linked
with provincial administrative databases, we determined the
short-term outcomes after TIA and assessed patient manage-
ment in the emergency department and within 30 days after
the index TIA. We compared the TIA patients with a cohort of
patients who had ischemic stroke.

Results: Three-quarters of the TIA patients were discharged from
the emergency department. After discharge, the 30-day stroke
risk was 5% (13/265) overall and 8% (13/167) among those
with a first-ever TIA; the 30-day risk of stroke or death was 9%
(11/127) among the TIA patients with a speech deficit and
12% (9/76) among those with a motor deficit. Half of the cases
of stroke occurred within the first 2 days after the TIA. Diag-
nostic investigations were underused in hospital and on an
outpatient basis within 30 days after the index TIA, the rates
being as follows: CT scanning, 58% (211/364); carotid
Doppler ultrasonography, 44% (162/364); echocardiography,
19% (70/364); cerebral angiography, 5% (19/364); and MRI,
3% (11/364). Antithrombotic therapy was not prescribed for
more than one-third of the patients at discharge. Carotid en-
darterectomy was performed in 2% within 90 days.

Interpretation: Patients in whom TIA is diagnosed in the emer-
gency department have high immediate and short-term risks of
stroke. However, their condition is underinvestigated and un-
dertreated compared with stroke: many do not receive the
minimum recommended diagnostic tests within 30 days. We
need greater efforts to improve the timely delivery of care for
TIA patients, along with investigation of treatments adminis-
tered early after TIA to prevent stroke.
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ransient ischemic attack (TIA) precedes 15% of

I stroke cases and represents a special opportunity
for preventive intervention. Despite published rec-
ommendations,'”* management of TTA in clinical practice is
variable and often suboptimal.*’ According to Goldstein

and colleagues, one-third of patients presenting to a pri-
mary care office with a first-ever TTA or minor stroke did

not receive diagnostic investigations or hospitalization
within 1 month. Patients and physicians may underestimate
the serious nature of TIA or the need for prompt evalua-
tion and treatment.*"!

We studied a consecutive series of patients with an
emergency department diagnosis of TIA at 4 regional cen-
tres participating in the Ontario Stroke Registry. Through
links with provincial administrative databases, we evaluated
the short-term outcomes after TIA as well as the patterns
of practice and resource use in the management of TTA.

Methods

The Ontario Stroke Registry was established by the Heart and
Stroke Foundation of Ontario as part of the evaluation of the On-
tario Coordinated Stroke Strategy, an initiative aiming to coordi-
nate and optimize stroke care across the province.” Ontario, with
a population of 11.5 million people, has universal-access, govern-
ment-funded coverage of the costs of physician visits, hospital
care and diagnostic tests for all residents. Four acute tertiary care
centres, representing different geographic regions of the province,
participated in the registry. The registry prospectively identified
consecutive patients with cerebrovascular disease who presented
to the emergency department of these institutions from May to
December 2000.

The current analysis included only patients with TIA or is-
chemic stroke. Patients with intracerebral or subarachnoid hem-
orrhage were not included. The TIA cohort consisted of all
patients who received a most responsible diagnosis of TIA (neuro-
logic deficit lasting less than 24 hours) within 24 hours after ar-
rival at the emergency department, as specified by the attending
physician. All patients with a diagnosis of ischemic stroke were
considered separately, as a comparison group.

Data were collected at each site by a research nurse, who iden-
tified eligible patients, performed chart abstraction, interviewed
care providers to obtain data on patient demographics and medical
history, and tracked patients until discharge or day 30 of hospital
admission. An operations manual provided instructions for chart
abstraction and entry of data into the Ontario Stroke Registry."”
The registry included information on neurologic symptoms and
signs, prehospital care, emergency department care, in-hospital
treatment, medication prescriptions, in-hospital investigations, in-
hospital complications and discharge status. Interrater reliability of
chart abstraction for key variables in 120 patients was substantial to
excellent (kappa or Pearson correlation coefficient 0.66 to 1.0)."

The registry was linked with provincial administrative data-
bases by unique anonymous patient identifiers to obtain longitu-
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dinal data on hospital readmission, out-of-hospital death, and use
of certain diagnostic and treatment procedures. The Canadian In-
stitute for Health Information (CIHI) database contains data on
all patients admitted to Ontario hospitals and uses the coding sys-
tem of the International Classification of Diseases, 9th revision."”
We documented readmissions in which the most responsible di-
agnosis was acute ischemic stroke (occlusion of cerebral arteries
[ICD-9 code 434]) or acute but ill-defined cerebrovascular disease
(436) within 90 days after the index TTA; we did not include ICD-
9 code 433, because it has been shown to have poor validity.'
Out-of-hospital mortality data were obtained from the Ontario
Registered Persons Data Base. Diagnostic investigations per-
formed on an outpatient basis within 30 days after the index TIA
were captured by links to the Ontario Health Insurance Plan
(OHIP) database of physician fee codes (Appendix 1).

Main outcomes were the proportion of TIA patients readmit-
ted with an ischemic stroke and the proportions receiving in-
hospital and outpatient investigations (CT scanning, MRI, carotid
Doppler ultrasonography, cerebral angiography and echocardiog-

raphy), specialty consultations, carotid endarterectomy and cer-
tain medications at discharge (ASA, ticlopidine, clopidogrel, war-
farin, lipid-lowering drugs, angiotensin-converting-enzyme
[ACE] inhibitors, B-blockers, calcium-channel blockers and di-
uretics). Secondary analyses compared the management of TIA
and ischemic stroke. Student’s # test was used to compare continu-
ous variables and the X’ test to compare categorical variables.

Results

There were 371 patients with TIA and 418 with ischemic
stroke diagnosed in the emergency departments of the partic-
ipating institutions (Table 1). The commonest presenting
TIA symptoms were hemiparesis (65%), hemisensory distur-
bance (45%), dysarthria (35%), aphasia (29%), facial droop
(26%) and brainstem/cerebellar symptoms (20%). Median
time from symptom onset to arrival at the emergency depart-

ment was 120 minutes for the TTA patients.

Table 1: Characteristics of patients presenting to the emergency department
with transient ischemic attack (TIA) or ischemic stroke in the Ontario

Stroke Registry

Most TIA patients were discharged from
the emergency department (mean 76%, range
63%-81% across the 4 regions), as compared

Diagnosis; no. (and %) of patients*

with only 11% of the patients with ischemic
stroke. The median stay was 1 day for the TTA
cohort (3 days for those admitted to hospital)

Variable TIA Ischemic stroke ~ pvalue :
o hic ch — versus 7 days for the stroke patients. Com-
Aemograp ic characleristic pared with the stroke patients, the TIA pa-
MgT yr, mean 192/376]9 5 219/47128 5 0-09 tents were less likely to receive all diagnostic
Ma © Szx 09367 (57) 536413 (57) investigations and specialty consultations be-
arme 67) 67 fore discharge from the emergency depart-
Preadmission Rankin score < 1t 274/323 (85) 286/383 (75) 0.001 ment or hospital and were less likely to receive
To emergency department from 0.003 prescribed secondary-prevention medications
Home - 318/371 (86) 323/418 (77) (Table 2). Over one-third of the TTA patients
Acute care facility - 191371 (5) >1/418(12) did not receive prescriptions for antithrom-
Long-term care facility 11371 (3) 19/418 (4) botic therapy at discharge (Table 2). For TIA
Risk factor's and comorbidities patients, the likelihood of receiving a new pre-
Hypertens'on 200360 (56) 266/407 (65) 0.006 scription for a lipid-lowering agent was 3%
Smoking 94/240 (39) 1417327 (43) <0.001 and that for an antihypertensive drug (ACE
Hyperlipidemia 92/359 (26) 1007409 (24) 0.71 inhibitor, B-blocker, calcium-channel blocker
Previous TIA 84/359 (23) 64/409 (16) 0.007 or diuretic) 8% Neurologic consultation be-
Previous stroke 76/347 (22) 141/390 (36) < 0.001 fore diSCha’rge was obtained for 29% of the
[I?Alabete;'m]e'”:ctus ' 72/360 (20) 114/410 (28) 0.012 TIA patients (range 21%-41% across the 4
yocardial infarction 63/362 (17) 60/412 (14) 0.28 . o .
o sites) versus 69% of the stroke patients (p <
Atrial fibrillation 44/296 (15) 91/343 (26) 0.001 0 001) At discharge 58% of the TIA patients
Congestive heart failure 25/358 (7) 49/410 (12) 0.020 BOR P . o
, , were referred to a family physician and 35%
Peripheral vascular disease 16/358 (4) 37/407 (9) 0.012 . LY
. to a neurologist or stroke clinic.
Valvular heart disease 10/357 (3) 22/409 (5) 0.08 Of the 271 TIA patients dischareed from
Dementia 6/305 (2) 38/382 (10) < 0.001 the emergency de I;rtment onl %10/ ob-
Antithrombotic medication} . g .y p ’ ¥y ©
A 176/350 (50) 217413 52) 0.53 tained neuroimaging (CT or MRI) before
AEX 1287348 (37) 145411 (35) 0.6 discharge, 18% received neurology consulta-
Ticlopidi 171344 (5) 16/413 @) 0.47 tion in the emergency department, and 81%
Cllc O.F;I mel 117344 () 19412 (5) 0.3 underwent electrocardiography. Antithrom-
D‘Op[.;)gre | 21344 0.6) 1/413 (0.2) 046 botic medications were underprescribed at
ipyricamore ' ’ ’ the time of discharge, at the following rates:
Warfarin 29/346 (8) 53/414 (13) 0.05

ASA, 44%; ticlopidine, 8%; clopidogrel, 4%;

*Unless stated otherwise.
tIndependent in activities of daily living.”
Patients could be taking more than 1 medication.
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dipryridamole, 0.4%; and warfarin, 3%.
"The proportions of TIA patients who un-



derwent diagnostic investigations (inpatient or outpatient)
within 30 days were as follows: CT scan, 58%; MRI, 3%;
cerebral angiography, 5%; and echocardiography, 19%.
These proportions were all much lower than those for the
patients with stroke (p < 0.001) (Fig. 1). Less than half the
TIA patients received carotid Doppler ultrasonography
within 30 days. Among the TIA patients, carotid en-
darterectomy was performed in 1.7% within 30 days and
2.0% within 90 days.

Of the 271 TIA patients discharged from the emergency
department, 265 were Ontario residents who could be
linked by unique identifier to the CIHI Ontario database so
that outcome in terms of hospital readmission and death
could be tracked (Table 3). The 30-day rates of readmission
were 12% for any cause and 5% for ischemic stroke (half of
the cases of stroke happened in the first 2 days). The risk of
ischemic stroke or death at 30 days was 6% overall but was
higher among patients whose presenting symptom involved
a motor deficit (hemiparesis or facial droop; risk 12%) or
speech impairment (dysarthria or aphasia; risk 9%). In the
subgroup with a first-ever TIA (no prior history of TIA or
stroke; n = 167), the stroke risk after discharge from the
emergency department was 6% within the first week and
8% within 30 days (Table 3). Half of the patients who had a
stroke within 90 days did so within the first 2 days (Fig. 2).
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Fig. 1: Proportions of patients who underwent diagnostic inves-
tigations (inpatient or outpatient) within 30 days after present-
ing to an emergency department with transient ischemic attack
(TIA) (n = 364) or ischemic stroke (n = 410). The proportions of
the TIA group were all much lower (p < 0.001) than those of the
stroke group except for carotid Doppler ultrasonography (p =
0.08). Echo = echocardiography, Angio = angiography.

Table 2: Initial management in emergency department or in hospital

Group; no. (and %) of patients

Variable TIA Ischemic stroke p value
Investigation
Neuroimaging (CT or MRI) in

emergency department 159/371 (43) 400/416 (96) < 0.001
MRI brain scan 7/338 (2) 45/403 (11) < 0.001
Electrocardiogram 303/357 (85) 374/418 (89) 0.05
Carotid Doppler ultrasound imaging 53/355 (15) 189/414 (46) < 0.001
Measurement of serum lipid levels 37/355 (10) 144/416 (35) < 0.001
Consultation
Neurology 95/327 (29) 277/402 (69) <0.001
Internal medicine 56/357 (16) 160/404 (40) < 0.001
Cardiology 13/357 (4) 51/403 (13) < 0.001
Neurosurgery 2/357 (0.6) 15/402 (4) 0.003
Discharge medication
Any antithrombotic medication 200/318 (63) 270/339 (80) < 0.001
ASA 146/319 (46) 172/336 (51) 0.16
Ticlopidine 22/316 (7) 18/337 (5) 0.39
Clopidogrel 28/316 (9) 65/337 (19) < 0.001
Dipyridamole 71316 (2) 14/337 (4) 0.16
Warfarin 23/316 (7) 55/338 (16) < 0.001
ACE inhibitor 64/316 (20) 98/339 (29) 0.010
B-Blocker 36/316 (11) 75/337 (22) < 0.001
Calcium-channel blocker 27/316 (8) 78/337 (23) < 0.001
Diuretic 33/315 (10) 77/338 (23) < 0.001
Lipid-lowering agent 42/316 (13) 59/338 (17) 0.14

Note: ACE = angiotensin-converting enzyme.
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Interpretation

Patients with TIA diagnosed in the emergency depart-
ment represent a high-risk group. We found 30-day risks
of stroke after discharge from the emergency department
of 5% overall, 8% among those with a first-ever TIA and
12% among those with a motor-deficit TIA. Half of the
stroke cases occurring within 3 months happened in the
first 2 days. Although most previous studies have focused
on long-term prognosis, our data add to the growing litera-
ture on the risks very early after TIA™?' (Table 4).

Our findings are also consistent with recent reports of
suboptimal emergency management of TIA.?* We found
that TTIA was underinvestigated and undertreated com-
pared with stroke. Most of the TIA patients were dis-
charged, and many of them were unlikely to receive diag-
nostic investigations on an outpatient basis within 30 days.
Opver one-third were not given prescriptions for antithrom-
botic therapy. Similarly, in a large US study of visits to the
emergency department because of TIA, 54% of the pa-
tients were admitted, C'T was performed in 56% and MRI
in less than 5%, and 31% were not given prescriptions for
medication.” In Edmonton, use of carotid Doppler ultra-
sonography and antiplatelet therapy for TIA patients was
also found to be particularly poor.”

Published guidelines'” and expert opinion™* have rec-
ommended urgent diagnostic evaluation of TIA with neu-
roimaging, noninvasive vascular imaging (e.g., Doppler ul-
trasonography, magnetic resonance angiography [MRA] or
CT angiography), electrocardiography and antithrombotic
therapy. Johnston’ advised that carotid imaging “be per-
tormed rapidly, ideally within 24 hours.” The goal of inves-
tigation is to identify the highest-risk causes — carotid
artery disease that would benefit from revascularization” or
a cardiac source of embolism (e.g., atrial fibrillation) that
would benefit from anticoagulation.”® At some centres,
carotid revascularization is performed within days.”” Diffu-
sion MRI, where available, reveals the ischemic injury in
many TIA patients” and may alter management by reveal-
ing unsuspected patterns of ischemia suggesting cardio-
genic embolism. Some TIA patients may be at low risk

(e.g., having brief, isolated sensory symptoms),” and in
these patients negative results of MRI and MRA suggest a
favourable prognosis.”

Study limitations included a moderate sample size and
potential inaccuracy in diagnostic coding of TTA by nonneu-
rologists.” Regardless, these data suggest that patients who
are given the designation of TTA (even if inaccurate) are at
risk for early hospital readmission and adverse outcomes.
The risk of stroke may have been underestimated if benign
conditions (e.g., migraine, syncope and seizure) were mis-
taken for TTA and included in our sample and because ICD-
9 code 433 was not used for outcome assessment.'” We do
not expect the rate of diagnostic investigations to have been
underestimated in the OHIP claims database, although un-
measured factors (e.g., patient preferences, compliance and
comorbidities) may account for some of the observed low
rates in this study. The apparent underprescribing of an-
tithrombotics may partially reflect undercoding if prescrip-
tions were not documented in the chart (especially those for

Cumulative % of patients
readmitted with stroke

0 . T T T T 1
0 20 40 60 80 100

Days after TIA

Fig. 2: Early risk of stroke after discharge from the emergency
department among patients with a first-ever TIA (n = 167).
Note that half of the cases of stroke occurring within 3 months
happened in the first 2 days after TIA.

Table 3: Outcome of TIA patients discharged from the emergency department

No. (and %) of patients

Outcome

Within2d  Within 7 d

Within 30 d ~ Within 90 d

Total group (n = 265%)

Ischemic stroke 7
Ischemic stroke or death 8
Hospital readmission for any reason 13

Subgroup with a first-ever TIA (n = 167)

Ischemic stroke 7
Ischemic stroke or death 7

Hospital readmission for any reason

) 10 (4) 13 (5) 17 (6)
) 11 (4) 15 (6) 25 (9)
) 20 (8) 32(12) 45 (17)
) 10 (6) 13 (8) 14 (8)
) 10 (6) 13 (8 18 (11)
) 15 (9) 23 (14) 30(18)

*Of all 271 TIA patients discharged from the emergency department, 265 were Ontario residents whose outcome could be tracked

through database linkage.
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Table 4: Early risk of stroke after TIA: summary of findings in recent studies

Study Population

Risk of stroke

Johnston et al, 2000 California

Panagos et al, 2003" Greater Cincinnati, northern

Kentucky

Lovett et al, 2003*
Project

Kennedy et al, 2003"
Symptomatic Carotid
Endarterectomy Trial

Oxfordshire Community Stroke

Medical arm of North American

10.5% within 90 days (5% within the first
2 days)
9% within 30 days; 13% within 90 days

12% within 30 days of a first-ever TIA

20% within 90 days of a hemispheric TIA
due to carotid stenosis (most of the risk
accrued in the first 7 days)

a nonprescription drug such as ASA) or reluctance to pre-
scribe because of diagnostic uncertainty or medication con-
traindications. Antithrombotic agents may have been pre-
scribed on an outpatient basis, but such data were not
collected. When our study was conducted, the extended-
release dipryridamole-ASA combination was not available in
Ontario, and government reimbursement for clopidogrel re-
quired a letter of request from the physician for every pa-
tent. Although antihypertensive and lipid-lowering agents
play a role in long-term stroke prevention (and many TIA
patients have coronary artery disease that may also benefit
from these drugs),”* the observed lack of prescribing of
these agents is understandable until we have evidence for
their use in the acute phase after TTA.

In summary, our results suggest the need for more rapid
investigation and treatment decisions after a TTA in an effort
to prevent an early disabling stroke or death. While it is not
yet known whether immediate management will reduce the
incidence of stroke, these data support the need for trials in
which preventive interventions are administered early (dur-
ing the highest risk period) rather than weeks or months
later, as in previous studies. The Fast Assessment of Stroke
and Transient ischemic attack to prevent Early Recurrence
(FASTER) Trial, currently underway, is one such trial. It is
designed to assess the value of early initiation (within 12
hours after TTA or minor stroke) of combination antiplatelet
and lipid-lowering therapy.* Barriers to timely TIA manage-
ment include limited resource availability (e.g., of after-hours
radiology services), with undue waiting times for outpatient
tests. Some centres advocate short inpatient stays to facilitate
rapid evaluation and observation of high-risk TTA patients,”
and the effectiveness of this approach deserves study: routine
hospital admission is not cost-effective.” It is hoped that the
efforts of the Ontario Coordinated Stroke Strategy and simi-
lar initiatives in other provinces will improve care through
the establishment of regional stroke prevention clinics for
urgent TTA referrals, improved access to outpatient investi-
gations, emergency department protocols and education.
Physicians who do not treat TTA as a serious matter perpetu-
ate the misconception that TTAs are somehow not as danger-
ous as a completed stroke because the symptoms clear
quickly. The present data should prompt efforts at every in-
stitution to ensure that TTA patients are not neglected.
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Appendix 1: Physician fee codes in the Ontario Health Insurance Plan (OHIP) used

to identify diagnostic investigations in patients with transient ischemic attack

Diagnostic investigation OHIP fee codes

CT scan, head X188A, X188C, X400A, X400C, X401C, X402C, X405A,
X405C, X408C

MRI, head X421C, X422C, X425A, X425C

Carotid Doppler ultrasonography J201, J501, J195, J189, J489, J190A, J190B, J190C, J191A,
J191B, J191C, J192A, J192B, J192C, J490A, J490B, J490C,
J491A, J491B, J491C, J492A, J492B, J492C

Cerebral angiography X181, X182, )J021, J022

Echocardiography G560A, G561A, G562A, G566A, G567A, G568A, G570A,
G571A, G572A, G574A, G575A, G576A, G577A, G578A,
G579A, G580A, G581A
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