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Disclaimer

“I would never allow a scientist to partake in my government –
Give them a new piece of information and they are liable to 
change their mind”

Abraham Lincoln

16th President of the United States
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Case history

John
• 62 year old male
• Previously fit and well
• Diagnosed with 

hypertension 2 years ago 
but DNA’s to F/U

• Presents with sudden 
onset retrosternal chest 
pain at rest

• Lasted 20 minutes
• Now pain free

Peter
• 62 year old male
• Previously fit and well
• Diagnosed with 

hypertension 2 years ago 
but DNA’s to F/U

• Presents with sudden 
onset right sided 
weakness and dysarthria

• Lasted 20 minutes
• Now resolved
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Progress

John
• Undergoes 3x serial ECGs

• Has serial Troponins

• 1st Result 35pmol

• 2nd result 68pmol

• Commenced on Aspirin, 
Clopidogrel, Bisoprolol
Dalteparin & Atorvastatin, 

• Admitted to cardiology ward

• Has Angiogram 48 hours later

• Discharged with angioplasty 
booked in after 9 days

Peter
• Given 300mg Aspirin
• Discharged with advice to 

return if symptoms recur
• Referred to Rapid Access 

stroke clinic. 
• Reviewed in clinic after 48 

hours
• Aspirin switched to Clopidogrel
• Atorvastatin started

• Carotid Doppler performed
• Mild disease only(<30%)

• Discharged
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Is it less important…

Risk of Stroke post TIA
• 9.9% at 48 hours

• 13.4% at 7 days

• 17.3% at 90 days

Risk of MI after first episode of unstable angina (acute 
coronary syndrome)
• ~7% at 30 days



6

Prognosis of definitive event

MI

• 8% mortality

• 25-35% residual chest 
pain

• 30-40% with some 
dyspnoea

• Majority (>75%) return to 
work 

Stroke

• 15% mortality

• 10% are in residential 
care

• 40% moderate/severe 
disability

• 20% minor disability

• 15% complete recovery 
and return to work



7

Definition of TIA

Traditional

• Sudden onset of focal neurological deficit lasting less than 24 hours 
that can be attributed to a single vascular territory lesion and has no 
other readily identifiable cause

Updated

• TIA is a brief episode of neurological dysfunction caused by focal brain 
or retinal ischemia, with complete resolution of symptoms in less than 
an hour and without evidence of infarction

NEJM. 2002; 347:1013-1016.
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TIA old vs. new definition

• Time Based

• Deficit < 24 hours.

• Suggests Benign

• Delays Intervention

• Inaccurately predicts ischemia.

• Diverges from CAD

• Tissue Based

• <1 hr event without evidence 
of infarction.

• Indicates potential ischemic 
danger.

• Encourage IMAGING and 
intervention

• Good ischemic predictor

• Consistent with CAD

•A.Tamayo U of M
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TIA – Why admit?

• Potential benefits of admission
• If stroke develops, could lyse faster

• Work-up can often be accomplished faster 

• Initiate treatment sooner 

• Carotid intervention for stenosis

• Heparin for atrial fibrillation

• Observation if there is diagnostic uncertainty

• Medico-legal issues

• PREVENT A STROKE
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TIA – Who do we admit?

• Most patients with TIA will not stroke in short term

• Benefit of hospitalization uncertain (limited clinical data)

• Poisson et al (2007)

• Prospective surveillance study

• 5yr/ 552pts – 69% admitted

• Risk of stroke at 30d

• 2% hospitalized

• 7% discharged
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Short term risk of stroke

Study 2 days 7 day 30 days

Johnston (2000) 5%

Lovett (2003) 9% 12%

Gladstone (2004) 8%

Coull (2004) 8% 12 %

Kleindorfer (2004) 4% 7% 11%

Correia (2006) 13%

Average (un-weighted) 4-5% 8-9% 11%
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Clinical risk scores

California (2000 Johnstone et al)
• 16 hospitals over 1year (1707 pt’s)
• 5 variables independently predictive
• 90 day stroke risk

ABCD (2005 Rothwell et al)
• 209 pt’s ( validated 190pts)
• 5 predictive variables
• 7 day stroke risk

ABCD2 (authors combined their data)
• to derive a unified optimal risk score
• validation was done in 4 indep. populations (2893 pt)
• 2, 7, 90 day stroke risk
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Risk Stratification with ABCD2

Age 1 point if > 60 years
Blood pressure 1 point if sBP >140 or dBP >90
Clinical 
features

2 points for unilateral weakness; 
1 point speech deficit alone

Duration 2 points if >60 min; 
1 point if >10-59 min

Diabetes 1 point

*2-day stroke risk: 1%(0-3 points), 
4% (4-5 points), 
8% (6-7 points)

*90 day stroke risk up to 25% Lancet 2007; 369:283-92
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Clinical risk scores - limitation

• All established on retrospective databases

• Do not identify people requiring  (e.g.) endarterectomy or 
anticoagulation

• Studies attempting to prospectively validate these have 
failed
• Cucchiara et al 2006 117 pts ROC AUC 68%
• Elyas et al. 2016 143 pts ROC AUC 65%
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Strategies for further stratification

• Clinical risk scores (pt charac.+ neurology) are not great

• 3 Broad strategies been studied as predictors.
• Neuro Imaging (notably MRI DWI)

• Vascular imaging (id stenosis)

• Biomarkers
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MRI Diffusion weighted imaging

• Measures the diffusion of 

water molecules 

• Movement generates 

“contrast”

• Acutely associated with 

tissue ischaemia
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Defining high risk.
ABCD2 + MRI (DWI / intracranial vessel occlusions)

Coutts et al. Int J. Stroke 2008; Ann Neurol 2005

60% of DWI +ve are high risk
9% of DWI-ve are high risk

OR 15.9 (3.7-65.7%)
Cucchiara BL et al Stroke 2006
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Potential utility
• Potential Benefit in patients with low ABCD2

• Limitations to MRI use
• Availability

• Cost

• Patient tolerance

• Time
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Vascular Imaging

• Vascular imaging for TIA includes 
• Carotid Doppler ultrasonography, 

• Cardiac imaging

• CT angiography (CTA), and

• Magnetic resonance angiography (MRA). 

•

Presenter
Presentation Notes
G  Patients with recurrent attacks of transient neurological symptoms despite optimal medical treatment, in whom an embolic source has been excluded, should be reassessed for an alternative neurological diagnosis. H  Patients who meet the criteria for carotid intervention but who are unsuitable for open surgery (e.g. inaccessible carotid bifurcation, re-stenosis following endarterectomy, radiotherapy-associated carotid stenosis) should be considered for carotid angioplasty and stenting. I  People who have undergone carotid revascularisation should be reviewed post-operatively by a stroke physician to optimise medical aspects of vascular secondary prevention. 
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Vascular Imaging

• Vascular imaging for TIA includes 
• Carotid Doppler ultrasonography, 

• Cardiac imaging

• CT angiography (CTA), and

• Magnetic resonance angiography (MRA). 

• For patient with symptomatic severe carotid stenosis of 50–99% 
(NASCET method) carotid endarterectomy within 7 days reduces 5 
year stroke risk by

• 16.0% in patients with 70–99% stenosis,

• 4.6% in patients with 50–69%.

• There was no benefit for patients with 30–49% stenosis and surgery 
increased the risk in patients with less than 30% stenosis. 

RCP guidelines for stroke 2016

Presenter
Presentation Notes
G  Patients with recurrent attacks of transient neurological symptoms despite optimal medical treatment, in whom an embolic source has been excluded, should be reassessed for an alternative neurological diagnosis. H  Patients who meet the criteria for carotid intervention but who are unsuitable for open surgery (e.g. inaccessible carotid bifurcation, re-stenosis following endarterectomy, radiotherapy-associated carotid stenosis) should be considered for carotid angioplasty and stenting. I  People who have undergone carotid revascularisation should be reviewed post-operatively by a stroke physician to optimise medical aspects of vascular secondary prevention. 
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Vascular Imaging

• Vascular imaging for TIA includes 
• Carotid Doppler ultrasonography, 

• Cardiac imaging

• CT angiography (CTA), and

• Magnetic resonance angiography (MRA). 

• Evaluate cardioembolic source
• Treat with anticoagulation

• Patent Foramen Ovale

• Uncertain what to do…

• Medical therapy +PFO has same stroke risk as those without

Homma S et al Circulation 2002
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Vascular Imaging

• Vascular imaging for TIA includes 
• Carotid Doppler ultrasonography, 

• Cardiac imaging

• CT angiography (CTA), and

• Magnetic resonance angiography (MRA). 

• CTA is of value identifying occlusive disease 

• MRA is another alternative 

• Uncertain what to do with the results
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Potential for biomarkers

Biomarker 
(abbreviation) Full name Main biological action Reference

B-FABP Brain-type fatty acid binding 
protein

Protein involved in the intracellular transport and oxidation of 
fatty acids, and membrane lipid trafficking, expressed in glial 
cells

Wunderlich, et al. 
J Neurol. 2005

H-FABP Heart-type fatty acid binding 
protein

Protein involved in the intracellular transport and oxidation of 
fatty acids, and membrane lipid trafficking, expressed in 
myocardium but also in neuronal cell bodies in the central 
nervous system

Wunderlich, et al. 
J Neurol. 2005

PARK7 Parkinson protein 7 RNA binding protein regulatory subunit, protects neurons 
against oxidative stress and cell death

Allard, et al. 
Clin Chem. 2005

NDKA Nucleoside diphosphate kinase A
Enzyme catalysing transfer of phosphate groups between 
nucleoside tri-phosphates and nucleoside diphosphates (e.g. 
ATP to GDP), expressed in neurons

Allard, et al. 
Clin Chem. 2005

UFDP Ubiquitin fusion degradation 
protein 1

Enzyme in the pathway for degrading ubiquitin-protein 
conjugates, involved in protein degradation in cell damage

Allard, et al. 
Biomark Insights. 
2007

NR2A/2B N-Methyl-D-aspartate (NMDA) 
receptor subunits

Product of the proteolytic degradation of NMDA receptors (part 
of the ischaemic cascade in the brain)

Dambinova, et al. 
PLoS One. 2012

NR2A/2B Ab N-Methyl-D-aspartate (NMDA) 
receptor antibodies Antibodies to NMDA receptor fragments

Weismann, et 
al. J Neurol Sci
2011
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Difficulties

• TIA is a heterogenous disease

• Individually these markers do not accurately predict TIA let alone 
prognosis within TIA

• Currently being evaluated in a Dutch multicentre study

• MIND-TIA ClinicalTrials.gov Identifier NCT01954329

• Recruiting only 350 suspected cases, targeting 250 confirmed TIAs 

https://clinicaltrials.gov/ct2/show/NCT01954329
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Elevated ACR predicts mortality post stroke

Strain WD et al JAGS 2010 Dec;58(12):2434-5.
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Prognostic Role of Microalbuminuria on TIA Evolution (PROMOTE)

No CV events 
day 90 CV events day 90 P-value

Number 130 13

Age (years) 74.6 +/- 10.4 78.4 +/- 9.4 0.21

Sex (Females %) 55 (42) 8 (62) 0.18

Weight (Kg) 76.2 +/- 16.1 69.7 +/- 15 0.165

SBP (mmHg) 138 +/- 25 139 +/- 18 0.878

DBP (mmHg) 77 +/- 15 74 +/- 11 0.56

ABCD2 4 +/- 1.5 4.8 +/- 1.4 0.065

DM (%) 14 (11) 2 (15) 0.62

Previous stroke (%) 27 (21) 6 (46) 0.038

eGFR (ml/min/1.73m2) 68 +/- 29 53 +/- 26 0.08

Elyas S, et al. The Lancet, Suppl1 Feb 2013, p40
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PROMOTE Pilot study

No CV Events CV Events p-value

Unadjusted ACR 1.85
(1.55-2.22)

3.73 
(2.12-6.56) 0.02

ACR adjusted for 
Age and Sex

1.87 
(1.56-2.24)

3.47
(1.97-6.13) 0.04

ACR adjusted for 
Age, Sex, BP & DM

1.88
(1.58-2.23)

3.38
(1.95-5.86) 0.05

ACR adjusted for 
ABCD2

1.86
(1.56-2.23)

3.58
(2.02-6.33) 0.03

Elyas S, et al. The Lancet, Suppl1 Feb 2013, p40
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Predictive role of ACR vs ABCD2

0.1 1 10

ABCD2 >4 
(clinically regarded as high risk)

ACR >3.0mg/mmol

ACR = Albumin Creatinine ratio
ABCD2 - Age, Blood pressure, Clinical characteristics, Duration, Diabetes (clinically used risk stratification tool)

Elyas S, Shore AC, et al. The Lancet, Suppl1 Feb 2013, p40

Age & Sex adjusted predictive role of parameters for stroke, recurrent TIA or 
alternative vascular event

Presenter
Presentation Notes
ABCD2 is currently recommended risk stratification tool after a TIA Score out of 7. High risk is 4 or more
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ProMOTE definitive Study

Outcome 7 days 30 days 90 days ≥1 overall

n % n % n % n %

Stroke/TIA
48 2.2 30 1.4 46 2.0 111 4.7

Death
0 0 3 0.1 14 0.6 16 0.7

Any CVD event/death
92 4.1 230 11.0 136 5.8 383 16.2

Any event
316 14 582 27.0 542 23 1091 46.1

2,408 participants recruited across 11 centers in the 
UK over 2 years



But what to do with the results…
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Data for hospital admission

• Most patients with TIA will not stroke in short term
• Benefit of hospitalization uncertain (limited clinical data)

• Poisson et al (2007)
• Prospective surveillance study
• 5yr/ 552pts – 69% admitted
• Risk of stroke at 30d

• 2% hospitalized
• 7% discharged

• Considerable expense and resource consumption 
( vs long term care of stroke pt)
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Emergency assessment unit

Accelerated diagnostic protocol applied
Idea very similar to Mx of low-intermediate risk Chest pain 
pts. (Chest pain unit )
2007 Ross et al –
• Prospective randomized study
• Inpatient (control) vs Emergency assessment unit
• CT,ECG,bloods,serial clinical exams
• Neurology consult, Carotid Doppler ultrasound, Echo, cardiac 

monitoring
• Length of stay 61 vs 26hrs
• Lower 90d total direct costs
• Comparable 90d clinical outcomes

Promising alternative, but still requires commitment of 
resources.
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Urgent access TIA clinic

• Outpatient evaluation <24 -48hrs in specialized TIA 
clinic.

• EXPRESS study (Rothwell et al)
• Rapid-access TIA clinic vs std outpatient eval.

• This included IMMEDIATE Dx testing and Rx initiation 
(1278 pts)

• 2 phases (Before vs After)

• Stroke rate at 90d decreased from 10.3% to 2.1%

• 80% relative risk reduction
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Summary

• TIA = high short-term risk of early stroke

• Risk stratify

• New recommendations – greater urgency

(same urgency as pts with Unstable Angina)

• Further research needed to optimize risk stratification 

• (+- neuroimaging)



Discussion
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