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Session ObjectivesSession Objectives
•• Review the data that quantifies what is Review the data that quantifies what is 

the risk of acute ischemic stroke in the the risk of acute ischemic stroke in the 
early days following an ED visit for an early days following an ED visit for an 
acute transient ischemic attack. acute transient ischemic attack. 

•• Discuss how those TIA patients who are Discuss how those TIA patients who are 
at greatest risk for a subsequent ischemic at greatest risk for a subsequent ischemic 
stroke can be identified and optimally stroke can be identified and optimally 
managed in the ED.managed in the ED.
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Case Presentation…
•• 62 62 yoyo male brought in by paramedicsmale brought in by paramedics
•• Paramedics called due to left arm feeling Paramedics called due to left arm feeling 

heavy and slurred speech while driving carheavy and slurred speech while driving car
•• On paramedic arrival, he has a facial droop, On paramedic arrival, he has a facial droop, 

slurred speech and a weak left gripslurred speech and a weak left grip
•• Symptoms resolve en route to the hospitalSymptoms resolve en route to the hospital
•• Total duration of symptoms was estimated to Total duration of symptoms was estimated to 

be about 30 minutesbe about 30 minutes
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Case Presentation…
•• PMHxPMHx of NIDDMof NIDDM
•• POC glucose 217POC glucose 217
•• Not on ASA or any other Not on ASA or any other antiplateletantiplatelet

therapy.  therapy.  
•• In the ED, the patientIn the ED, the patient’’s neurological s neurological 

exam is normalexam is normal

Andrew Asimos, MD, FACEP

Clinical QuestionsClinical Questions
• What is the risk of an ischemic stroke 

following an ED TIA evaluation?
• What is the ischemic stroke risk within 

the first 2 - 7 days of an ED TIA, such 
that hospital admission may be 
clinically indicated?

• Can risk following an ED TIA 
presentation be stratified, and based 
on what demographic and clinical 
evaluation factors?

Andrew Asimos, MD, FACEP

Clinical QuestionsClinical Questions
• What diagnostic testing must be performed 

in order to allow for outpatient evaluation 
and follow-up for ED TIA patients?

• Which ED TIA patients might be the best 
candidates for outpatient evaluation and 
follow-up?  Which ED TIA patients should in 
all instances be admitted?

• Are there publications or clinical guidelines 
that provide a suggested approach to the ED 
evaluation and disposition of TIA patients?

Andrew Asimos, MD, FACEP

Classic TIA DefinitionClassic TIA Definition

•• Temporary stroke symptoms Temporary stroke symptoms 
caused by a decrease in the caused by a decrease in the 
blood flow to a specific area of blood flow to a specific area of 
the brain the brain 

•• Lasting less than 24 hoursLasting less than 24 hours
•• Causing no permanent Causing no permanent 

neurologic deficitneurologic deficit
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TIA Definition ChangingTIA Definition Changing

•• True TIAs almost all resolve within 1 hourTrue TIAs almost all resolve within 1 hour
•• At 24 hours, <15% patients with symptoms At 24 hours, <15% patients with symptoms 

lasting > 1 hour will have complete lasting > 1 hour will have complete 
resolutionresolution

•• NINDS placebo group had only 2% complete NINDS placebo group had only 2% complete 
resolution at 24 hours symptoms, if not resolution at 24 hours symptoms, if not 
completely resolved within 1 hour completely resolved within 1 hour 

•• Several series of patients with Several series of patients with ““normalnormal””
neuro exams who underwent acute MRI neuro exams who underwent acute MRI 
scanning have demonstrated injuryscanning have demonstrated injury

•• 1/2 of these patients had permanent defects on 1/2 of these patients had permanent defects on 
subsequent followsubsequent follow--up testingup testing

Albers GW et al. N Engl J Med 2002;347:1713–1716.
Andrew Asimos, MD, FACEP

TIA Working Group DefinitionTIA Working Group Definition

•• ““Brief episode of neurologic Brief episode of neurologic 
dysfunction caused by focal brain dysfunction caused by focal brain 
or retinal ischemia, with clinical or retinal ischemia, with clinical 
symptoms typically lasting less symptoms typically lasting less 
than one hour, and without evidence than one hour, and without evidence 
of acute infarctionof acute infarction””

•• Implies need for MRI before accurate Implies need for MRI before accurate 
diagnosisdiagnosis

Albers GW et al. N Engl J Med 2002;347:1713–1716.
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MRI versus CTMRI versus CT
•• DWI can detect ischemic DWI can detect ischemic 

lesions within minutes of the lesions within minutes of the 
eventevent

•• CT and conventional (T2CT and conventional (T2--
weighted) MRI takes 8 to 48 weighted) MRI takes 8 to 48 
hours to demonstrate the hours to demonstrate the 
lesionlesion

•• Incidence of identifying a Incidence of identifying a 
lesion with DWI ranges from lesion with DWI ranges from 
21% to 67%21% to 67%

•• Not all DWINot all DWI--positive TIA lesions positive TIA lesions 
evolve to a completed infarction evolve to a completed infarction 
on followon follow--up imagingup imaging

Andrew Asimos, MD, FACEP

TIA Conceptual ChangeTIA Conceptual Change

•• TIA is a process, not an eventTIA is a process, not an event
•• A completed stroke within 48 hours A completed stroke within 48 hours 

of a TIA diagnosis is probably a of a TIA diagnosis is probably a 
fluctuating deficit not a new eventfluctuating deficit not a new event
•• How do we best intervene in that How do we best intervene in that 

process?process?

Andrew Asimos, MD, FACEP

TIA realitiesTIA realities
•• Often impossible to confirm TIA dxOften impossible to confirm TIA dx
•• Agreement between independent Agreement between independent 

observers on TIA dx poor?observers on TIA dx poor?
•• Even among neurologistsEven among neurologists

•• Clinical decisions most frequently Clinical decisions most frequently 
based on nonbased on non--neurologistneurologist’’s s 
diagnostic impressiondiagnostic impression

Calanchini PR et al. JAMA 1977;238:2029–2033.
Tomasello F et al. Stroke 1982;13:32–35.
Kraaijeveld CL et al. Stroke 1984;15:723-725.
Shinar D et al. Arch Neurol 1985;42:557–565.
Koudstaal PJ et al. Stroke 1989;20:300-301.
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TIA SymptomsTIA Symptoms

Andrew Asimos, MD, FACEP

Probably not a TIAProbably not a TIA
•• Global phenomenaGlobal phenomena

•• WoozinessWooziness
•• LightheadednessLightheadedness

•• Positive neurological symptomsPositive neurological symptoms
•• Visual phenomenaVisual phenomena
•• Involuntary movementsInvoluntary movements

•• March or migration of symptomsMarch or migration of symptoms
•• Without discrete, sudden onset?Without discrete, sudden onset?
•• Waxing and waning symptoms?Waxing and waning symptoms?

Andrew Asimos, MD, FACEP

A Therapeutic Window after A Therapeutic Window after 
TIA?TIA?

•• Among 210 consecutive referrals of Among 210 consecutive referrals of 
suspected TIA to a weekly TIA clinicsuspected TIA to a weekly TIA clinic

•• Median time from referral to clinic Median time from referral to clinic 
appointment was 9 (4appointment was 9 (4--16) days16) days

•• 42% seen within 7 days of referral42% seen within 7 days of referral
•• During delay between referral and During delay between referral and 

scheduled clinic appointmentscheduled clinic appointment
•• 5% (n=11) patients had a stroke5% (n=11) patients had a stroke

•• 9/11 admitted to the hospital with 9/11 admitted to the hospital with 
disabling eventsdisabling events

Rothwell et al. Lancet 2005;366:29-36.
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Potential Benefits of ShortPotential Benefits of Short--stay stay 
Hospital AdmissionHospital Admission

•• Expedited diagnostic evaluationExpedited diagnostic evaluation
•• Monitoring of fluctuating patientsMonitoring of fluctuating patients

•• Ready access to Ready access to thrombolysisthrombolysis??
•• Facilitation of early carotid Facilitation of early carotid 

revascularizationrevascularization
•• Greater opportunity for risk factor Greater opportunity for risk factor 

modificationmodification

Andrew Asimos, MD, FACEP

Evidence for Rapid Application of Evidence for Rapid Application of 
Stroke Prevention Strategies:  CEAStroke Prevention Strategies:  CEA

•• Benefit of CEA is time dependentBenefit of CEA is time dependent
•• Surgery most effective when performed Surgery most effective when performed 

within 2 weeks of the index ischemic eventwithin 2 weeks of the index ischemic event
•• NNT of 5 (to prevent 1 stroke in 5 years)NNT of 5 (to prevent 1 stroke in 5 years)

•• Benefit declines dramatically over timeBenefit declines dramatically over time
•• NNTofNNTof 125 if surgery delayed >12 weeks 125 if surgery delayed >12 weeks 

after the ischemic eventafter the ischemic event

Rothwell PM et al. Lancet 2004;363:915–924.
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CEA Delay & Risk of Recurrent StrokeCEA Delay & Risk of Recurrent Stroke

•• 853 patients undergoing carotid imaging 853 patients undergoing carotid imaging 
after TIA or strokeafter TIA or stroke

•• The risk of stroke prior to CEA in The risk of stroke prior to CEA in 
subpopulation with subpopulation with ≥≥ 50% 50% stenosisstenosis

•• 21% (821% (8--34%) at 2 weeks34%) at 2 weeks
•• 32% (1732% (17--47%) at 12 weeks47%) at 12 weeks

•• Half of all strokes were disabling or fatalHalf of all strokes were disabling or fatal

Fairhead JF et al. Neurology 2005; 65(3):371-5. Andrew Asimos, MD, FACEP

Evidence for Rapid Application of Stroke Evidence for Rapid Application of Stroke 
Prevention Strategies:  Prevention Strategies:  AntiplateletAntiplatelet TherapyTherapy

•• All of the stroke prevention studies All of the stroke prevention studies 
investigating investigating antiplateletantiplatelet therapies have therapies have 
enrolled patients late after stroke or TIA onsetenrolled patients late after stroke or TIA onset

•• Only the IST and CAST showed a reduced Only the IST and CAST showed a reduced 
recurrence of stroke in the first 2 weeksrecurrence of stroke in the first 2 weeks

•• ARR of about 1% when ASA given in the ARR of about 1% when ASA given in the 
first 48 hrsfirst 48 hrs

CAST collaborative group. Lancet 1997;349:1641–1649.

Andrew Asimos, MD, FACEP

TIA EvaluationTIA Evaluation
Consensus GuidelinesConsensus Guidelines

Andrew Asimos, MD, FACEP

Stroke Risk after TIAStroke Risk after TIA

Johnston SC et al. JAMA 2000;284:2901-2906.
Kleindorfer K et al. Stroke 2005;26:720-724.
Lovett JK et al. Stroke 2003 34(8):138-40.
Coull AJ et al. BMJ 2004 328(7435):326.
Gladstone DJ et al. CMAJ 2004 170(7):1099-1104.
Hill MD et al. Neurology 2004 62(11):2015-20.
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JAMA, December 13, 2000JAMA, December 13, 2000
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MethodsMethods
•• ““Observational cohort studyObservational cohort study”” conducted conducted 

from 3/97from 3/97--2/982/98
•• Retrospective chart reviewRetrospective chart review

•• 1797 pts1797 pts
•• 16 Kaiser16 Kaiser--Permanente hospitalsPermanente hospitals
•• Charts abstracted using predefined criteriaCharts abstracted using predefined criteria
•• Patients followed up by review of medical Patients followed up by review of medical 

records and computer records to record 90 records and computer records to record 90 --
day adverse eventsday adverse events

Johnston SC et al. JAMA 2000;284:2901-2906. Andrew Asimos, MD, FACEP

ResultsResults
•• 1707 of 1797 pts included in final analysis1707 of 1797 pts included in final analysis
•• 99% arrived within 1 day of symptom onset99% arrived within 1 day of symptom onset

•• Symptoms present on arrival in half of ptsSymptoms present on arrival in half of pts
•• Mean age = 72Mean age = 72
•• Mean symptom duration = 207 minutesMean symptom duration = 207 minutes

Johnston SC et al. JAMA 2000;284:2901-2906.

Andrew Asimos, MD, FACEP

ResultsResults
•• Strokes occurred in 180 pts (10.5%) Strokes occurred in 180 pts (10.5%) 

within 90 dayswithin 90 days
•• 5% (n=91) occurred within first 2 days5% (n=91) occurred within first 2 days

•• Fatal in 38 ptsFatal in 38 pts
•• Disabling in 115 ptsDisabling in 115 pts

Johnston SC et al. JAMA 2000;284:2901-2906. Andrew Asimos, MD, FACEP

Independent Risk Factors for Independent Risk Factors for 
Stroke within 90 DaysStroke within 90 Days

Odds Ratio
(95% CI)

P Value

Age > 60 y 1.8 (1.1-2.7) .01
Diabetes Mellitus 2.0 (1.4-2.9) <.001
> 10 min Duration 2.3 (1.3-4.2) .005
Weakness 1.9 (1.4-2.6) <.001
Speech
Impairment

1.5 (1.1-2.1) .01

Johnston SC et al. JAMA 2000;284:2901-2906.
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9090--Day Stroke Risk by Number Day Stroke Risk by Number 
of Risk Factorsof Risk Factors

# Risk
Factors

Patients Stroke within
90 days

0 22 (1) 0 (0)
1 179 (10) 5 (3)
2 509 (30) 35 (7)
3 584 (34) 63 (11)
4 337 (20) 51 (15)
5 76 (4) 26 (34)

No. (%)

Johnston SC et al. JAMA 2000;284:2901-2906. Andrew Asimos, MD, FACEP

Study ImplicationsStudy Implications
•• Prospective validation required prior to Prospective validation required prior to 

development of a prediction modeldevelopment of a prediction model
•• Provides no data on efficacy of TIA Provides no data on efficacy of TIA 

therapiestherapies
•• Suggests the pace of TIA evaluation Suggests the pace of TIA evaluation 

may be adjusted based on risk may be adjusted based on risk 
stratificationstratification

Johnston SC et al. JAMA 2000;284:2901-2906.

Andrew Asimos, MD, FACEP Andrew Asimos, MD, FACEP

Benign Recurrent Benign Recurrent TIAsTIAs

Johnston SC et al. Neurology 2003;60:280-285.

Andrew Asimos, MD, FACEP Andrew Asimos, MD, FACEP

ABCD Score to Identify Patients at High ABCD Score to Identify Patients at High 
Early Risk for Stroke after TIAEarly Risk for Stroke after TIA

•• Score for 7Score for 7--day risk of stroke after TIAday risk of stroke after TIA
•• Derived and validated in 2 population Derived and validated in 2 population 

based patient cohortsbased patient cohorts
•• Oxfordshire Community Stroke Oxfordshire Community Stroke 

Project (n=209)Project (n=209)
•• Oxford Vascular Study (n=190)Oxford Vascular Study (n=190)

Rothwell et al. Lancet 2005;366:29-36.
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ABCD ScoreABCD Score

00Symptom duration <10 minutesSymptom duration <10 minutes
11Symptom duration 10Symptom duration 10--59 minutes59 minutes

22Symptom duration Symptom duration ≥≥60 minutes60 minutes
11Speech disturbance without weaknessSpeech disturbance without weakness
22Unilateral weaknessUnilateral weakness

11SBP >140 mm Hg and /or DBP SBP >140 mm Hg and /or DBP ≥≥90 mm Hg 90 mm Hg at TIA at TIA 
presentationpresentation

11Age Age ≥≥6060

ScoreScoreRisk FactorRisk Factor

Rothwell et al. Lancet 2005;366:29-36. Andrew Asimos, MD, FACEP

77--Day Stroke Risk Stratified According to Day Stroke Risk Stratified According to 
ABCD Score:  OXVASC Validation CohortABCD Score:  OXVASC Validation Cohort

Rothwell et al. Lancet 2005;366:29-36.

Andrew Asimos, MD, FACEP

Impact of Weakness and Speech Impact of Weakness and Speech 
DisturbanceDisturbance

•• In the validation cohort, all strokes In the validation cohort, all strokes 
within 7 days of TIA occurred in the within 7 days of TIA occurred in the 
51% of patients who had focal 51% of patients who had focal 
weakness or speech disturbanceweakness or speech disturbance

Rothwell et al. Lancet 2005;366:29-36. Andrew Asimos, MD, FACEP

ABCD Score Study Impact ABCD Score Study Impact 
on TIA Evaluationon TIA Evaluation

•• Timely outpatient workup if low ABCD Timely outpatient workup if low ABCD 
scorescore

•• Admission if ABCD score Admission if ABCD score ≥≥ 55
•• Minority of all TIAsMinority of all TIAs

Rothwell et al. Lancet 2005;366:29-36.

Andrew Asimos, MD, FACEP

Is the ABCD Score Useful for Risk Is the ABCD Score Useful for Risk 
Stratification of Patients With Acute TIA?Stratification of Patients With Acute TIA?

•• Prospective study of 117 TIA Prospective study of 117 TIA 
patients over 3 yearspatients over 3 years
•• Diagnosed by a neurologistDiagnosed by a neurologist, using , using 

the classic <24the classic <24--hour definitionhour definition
•• Hospitalized within 48 hours of Hospitalized within 48 hours of 

symptom onsetsymptom onset

Cucchiara BL et al. Stroke 2006; 37(7):1710-1714. Andrew Asimos, MD, FACEP

Is the ABCD Score Useful for Risk Is the ABCD Score Useful for Risk 
Stratification of Patients With Acute TIA?Stratification of Patients With Acute TIA?

•• Primary Outcome Measure wasPrimary Outcome Measure was
•• Dichotomization of subjects into highDichotomization of subjects into high--risk risk 

and lowand low--risk categoriesrisk categories
•• HighHigh--risk grouprisk group

––Stroke or death within 90 daysStroke or death within 90 days
––≥≥50% 50% stenosisstenosis in a vessel referable to in a vessel referable to 

symptomssymptoms
––CardioembolicCardioembolic source warranting source warranting 

anticoagulationanticoagulation

Cucchiara BL et al. Stroke 2006; 37(7):1710-1714.
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ResultsResults
•• 26 patients (22%) classified as high risk26 patients (22%) classified as high risk

•• Clinical events occurred in 4 patientsClinical events occurred in 4 patients
•• 2 strokes, 2 deaths2 strokes, 2 deaths

•• A A ≥≥50% 50% stenosisstenosis in a vessel referable in a vessel referable 
to the patientto the patient’’s symptoms was found s symptoms was found 
in 15 patients (14%)in 15 patients (14%)

•• A A cardioemboliccardioembolic source warranting source warranting 
anticoagulation was found in 10 anticoagulation was found in 10 
patients (9%)patients (9%)

Cucchiara BL et al. Stroke 2006; 37(7):1710-1714. Andrew Asimos, MD, FACEP

ResultsResults
•• Increasing ABCD scores were marginally Increasing ABCD scores were marginally 

associated with increasing risk, but not with associated with increasing risk, but not with 
abnormalities on DWI ABCD scores in the 2 abnormalities on DWI ABCD scores in the 2 
patients with stroke were 3 and 6patients with stroke were 3 and 6

•• Strokes occurred 26 hours and 39 hours Strokes occurred 26 hours and 39 hours 
after TIA onsetafter TIA onset

•• Both patients who died had an ABCD score Both patients who died had an ABCD score 
of 5of 5

•• Patients without weakness or speech Patients without weakness or speech 
disturbance still had significant probability disturbance still had significant probability 
of being high risk (15%) or DWI+ (8%)of being high risk (15%) or DWI+ (8%)

Cucchiara BL et al. Stroke 2006; 37(7):1710-1714.
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Is the ABCD Score Useful for Risk Is the ABCD Score Useful for Risk 
Stratification of Patients With Acute TIA?Stratification of Patients With Acute TIA?

•• Although some predictive value to the Although some predictive value to the 
ABCD risk score, its discriminatory ability ABCD risk score, its discriminatory ability 
not optimalnot optimal

•• Patients with a score of 0 to 3 still had a Patients with a score of 0 to 3 still had a 
clinically significant probability of having clinically significant probability of having 
stroke within 90 days, or a highstroke within 90 days, or a high--risk cause risk cause 
of cerebral ischemia warranting specific of cerebral ischemia warranting specific 
interventionintervention

•• Roughly in the 10% to 20% rangeRoughly in the 10% to 20% range
•• Similar percentage had evidence of Similar percentage had evidence of 

infarction on early MRIinfarction on early MRI

Cucchiara BL et al. Stroke 2006; 37(7):1710-1714. Andrew Asimos, MD, FACEP

ConclusionsConclusions
• Future imaged based TIA definition?
• Isolated visual or sensory symptoms 

suggest low short term risk for stroke
• Pace and setting of work up dependent 

on perceived short term risk
• Prediction rules require prospective 

validation

Andrew Asimos, MD, FACEP

RecommendationsRecommendations

• Utilize emergent MRI testing when 
available 

• Admit those with perceived highest 
risk

• Disposition others based on 
consideration of all factors

• Assess best practice via an 
observation unit study

Andrew Asimos, MD, FACEP

Questions?Questions?
www.FERNE.org

aasimos@carolinas.org
704 355 4212
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