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Why talk about TIAs?
A transient ischaemic attack (TIA) is akin to a
smouldering volcano that is waiting to erupt (1),
and lead to a devastating stroke that can be fatal
in approximately 20% and disabling in about twothirds (2). About 15-25% of all ischaemic strokes
are preceded by TIAs (3-5). Recent meta-analyses
suggest that following a TIA, the risk of ischaemic
stroke is ~ 9% at 3 months (6, 7). Most of this risk is
seen in the very early stages after a TIA; 40% of all
strokes during the 30 days after a TIA occur within
the first 24 hours (8), and half of all strokes within 3
months after a TIA occur within the first 48 hours (2).
Immediate management of TIAs, therefore, would
be expected to minimise the risk of stroke. Data from
recent studies have confirmed that this indeed is a
realistic goal, and have highlighted the importance
of emergent evaluation and treatment of TIAs (9, 10).
This has led to a dramatic change, a virtual paradigm
shift, in our approach to the acute management of
TIAs, especially over the last two decades (11, 12).
Evaluation of TIA - what's new?
TIA remains a clinical diagnosis, based on the
traditional time-based definition of the presence of
transient neurological symptoms lasting less than 24
hours. However, in reality, most TIAs resolve within
60 minutes (3). If symptoms last more than 60
minutes, 30-50% of patients with classically defined
TIAs show brain infarction on DW-MRI scanning
(13). This has led to a tissue-based definition of
TIA being proposed (13), but it is not routinely used
in clinical practice due to the need for MRI scanning
which has limited availability in many clinical
care settings. A TIA is more likely when symptoms
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clearly indicate a focal origin (hemiparesis,
hemisensory symptoms, dysphasia, homonymous
hemianopia or monocular visual loss). Non-focal
symptoms, such as headache, dizziness, vertigo or
confusion make a diagnosis of TIA less likely. It
is important to consider and exclude TIA mimics
such as hypoglycaemia, migraine aura and seizures
(3, 14). Neuroimaging, preferably with DW-MRI is
recommended. All patients need urgent evaluation
for vascular risk factors and the likely underlying
aetiology (large artery atherosclerosis, small vessel
disease, cardiac source of embolism, or other
uncommon causes).
Several risk scoring systems have been used for risk
stratification of patients with TIA. The ABCD2 score
is the most widely used among these. It stratifies
patients into low, moderate or high risk, indicating a
48-hour stroke risk of 1%, 4% and 8% respectively
(15). The rationale in using scoring systems is to
triage patients and identify those requiring
immediate evaluation and management. However,
recent data suggests that triaging based on scoring
systems is not optimal, and over 20% of recurrent
strokes occur in patients classified as ‘low risk’
(ABCD2 score <4) (14, 16, 17). Limiting urgent
assessment to TIA patients in moderate or highrisk categories (ABCD2 score ≥4) would, therefore,
miss 20% of those who would develop early
recurrent strokes, and it is now recommended that
all TIAs should be considered as ‘high risk’
deserving urgent attention (16,18).
Modelling analyses had suggested that optimal
management could reduce recurrent stroke risk
after stroke and TIA by as much as 80-90% (19).
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Landmark studies such as the EXPRESS study
and the SOS-TIA study have demonstrated that
such impressive treatment effects are indeed
achievable with emergent care of TIAs in specialised
TIA clinics (9, 10, 20). Observational data from
longitudinal cohorts such as the TIAregistry.org
have confirmed that similar benefits can be attained
in real-life clinical care settings (16, 21). Current
recommendations are that all suspected TIAs should
be evaluated within 24 hours by a specialist with
experience in stroke care in a dedicated rapidaccess TIA clinic with round-the-clock access or
an emergency department (3, 17, 18).

Management of TIA - what's new?
Anti-thrombotic treatment (antiplatelet or
anticoagulant therapy, depending on aetiology),
medical risk factor management and lifestyle
modification are the cornerstones of secondary
stroke prevention following a TIA.

Anti-thrombotic treatment
Stroke risk reductions observed in recent times
with immediate management of TIAs are largely
attributable to the effects of early initiation of
antiplatelet treatment of acute non-cardioembolic
TIAs (20). The current antiplatelet treatment strategy
for TIAs is fashioned on the results of two landmark
trials (CHANCE and POINT) (22-24), and pooled
analyses of their patient data (25, 26). Contemporary
recommendations are to initiate acute treatment
with dual antiplatelet therapy within 24 hours of
symptom onset (with the combination of aspirin 300
mg stat and 75 mg daily, plus clopidogrel 300 mg
stat and 75 mg daily), to be continued for only
3 weeks (1, 3, 25, 27, 28). This should be followed
by long term antiplatelet treatment. Aspirin is the
preferred antiplatelet agent for long term secondary
prevention. It is the most effective antiplatelet agent
in the acute phase following a TIA where stroke
risk reduction is most crucial, and no other single
antiplatelet agent performs better than aspirin in
the acute phase. (1, 20, 25, 27). Clopidogrel is an
effective alternative when aspirin intolerance,
allergy or resistance is present. The combination
of aspirin and clopidogrel is not recommended for
long term secondary prevention, as it is associated
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with excessive bleeding. (1,20,25,27). Intriguingly,
the effect of aspirin is maximal within the first 6
weeks, and appears to wane after about 3 months
(20). More interestingly, dipyridamole in
combination with aspirin has been shown to be
effective in reducing stroke risk after 3 months,
especially disabling or fatal ischaemic stroke (20).
As such, a combination of aspirin with dipyridamole
is likely to be the most effective antiplatelet strategy
for long term secondary prevention (1,20). Triple
antiplatelet therapy with aspirin, clopidogrel and
dipyridamole was studied in the TARDIS trial but
was associated with excess bleeding risk (29).
Several newer antiplatelet agents have been studied
over the recent years. In the SOCRATES trial,
ticagrelor monotherapy failed to show any benefit
over aspirin at preventing stroke (30). The THALES
trial compared ticagrelor plus aspirin with aspirin
alone, and the combination was associated with
increased bleeding, especially intracranial bleeding
(31). Cilostazol appears to the most promising of the
newer antiplatelet agents being studied; a systematic
review and meta-analysis has shown it to be more
effective than aspirin in reducing the risk of
recurrent ischaemic stroke, especially lacunar
stroke (32). The data on cilostazol has been mainly
from Far Eastern countries where it is widely
prescribed, but it is rarely used in other parts of the
world.
Anticoagulation is recommended for TIAs of
cardioembolic origin, especially non-valvular atrial
fibrillation (3,17). Direct oral anticoagulants
(DOACs) are preferred over warfarin because of
their convenience in use and lower risk of
intracerebral haemorrhage.

Risk factor management
Appropriate treatment for hypertension and diabetes
are of paramount importance. Target blood pressure
should be <140/90 mmHg, and <130/90 mmHg in
the presence of diabetes or small vessel disease
(3,17). Intensive lipid-lowering therapy with statins
is recommended with a target LDL-cholesterol
level of <70 mg/dl, especially in TIAs due to largeartery atherosclerosis (3). Patients with significant
(>50%) ipsilateral extracranial carotid artery
stenosis should be referred for revascularisation
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(carotid endarterectomy or stenting), which needs
to be performed within two weeks of the index TIA
(3, 17, 18, 33). Lifestyle changes, such as smoking
avoidance or cessation, regular exercise, healthy
dietary habits and weight reduction if appropriate,
are integral components of secondary prevention.

Can we do better?
TIAs are mini-strokes, and portend the likelihood
of an impending stroke which can be disabling
or fatal. Aggressive evaluation and treatment has
been shown to be effective in dramatically reducing
the risk of stroke following TIA. However, there
is clear evidence that much more needs to be done.
A systematic review of the time trends in TIA
outcomes over the last five decades (1971-2019)
has shown that following impressive stroke risk
reductions in the early periods, stroke rates have
been stagnating over the last decade or so in spite
of significant new therapeutic advances (34).
Ongoing research will undoubtedly generate new
knowledge and new interventions leading to better
care, but effective and universal implementation of
what we have already learnt over the last two decades
would go a long way in preventing smouldering
TIAs from erupting as devastating strokes.
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