TABLE 446-5 Risk of Stroke Following Transient Ischemic Attack:
The ABCD2 Score
Score
1
1
2
1
2
1
1
Sum Each Category
3-Month Rate of Stroke (%)a
0
2
3
3
8
12
17
22

Data ranges are from five cohorts.

a

Abbreviations: DBP, diastolic blood pressure; SBP, systolic blood pressure.
Source: SC Johnston et al: Validation and refinement of score to predict very early stroke
risk after transient ischaemic attack. Lancet 369:283, 2007.

TREATMENT	

Primary and Secondary Prevention
of Stroke and TIA

GENERAL PRINCIPLES
A number of medical and surgical interventions, as well as lifestyle
modifications, are available for preventing stroke. Some of these
can be widely applied because of their low cost and minimal risk;
others are expensive and carry substantial risk but may be valuable
for selected high-risk patients. Identification and control of modifiable risk factors, and especially hypertension, is the best strategy to
reduce the burden of stroke, and the total number of strokes could
be reduced substantially by these means (Table 446-4).
ATHEROSCLEROSIS RISK FACTORS
The relationship of various factors to the risk of atherosclerosis is
described in Chap. 291e. Older age, diabetes mellitus, hypertension, tobacco smoking, abnormal blood cholesterol (particularly,
low high-density lipoprotein [HDL] and/or elevated low-density
lipoprotein [LDL]), and other factors are either proven or probable
risk factors for ischemic stroke, largely by their link to atherosclerosis. Risk of stroke is much greater in those with prior stroke or TIA.
Many cardiac conditions predispose to stroke, including atrial fibrillation and recent MI. Oral contraceptives and hormone replacement
therapy increase stroke risk, and although rare, certain inherited and
acquired hypercoagulable states predispose to stroke.
Hypertension is the most significant of the risk factors; in general,
all hypertension should be treated to a target of less than 140–
150/90 mmHg. However, many vascular neurologists recommend
that guidelines for secondary prevention of stroke should aim for
blood pressure reduction to 130/80 mmHg or lower. The presence
of known cerebrovascular disease is not a contraindication to treatment aimed at achieving normotension. Also, the value of treating
systolic hypertension in older patients has been clearly established.
Lowering blood pressure to levels below those traditionally defining hypertension appears to reduce the risk of stroke even further.
Data are particularly strong in support of thiazide diuretics and
angiotensin-converting enzyme inhibitors.
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Clinical Factor
A: Age ≥60 years
B: SBP >140 mmHg or DBP >90 mmHg
C: Clinical symptoms
Unilateral weakness
Speech disturbance without weakness
D: Duration
>60 min
10–59 min
D: Diabetes (oral medications or insulin)
Total Score
ABCD2 Score Total
0
1
2
3
4
5
6
7

Several trials have confirmed that statin drugs reduce the risk of 2569
stroke even in patients without elevated LDL or low HDL. The Stroke
Prevention by Aggressive Reduction in Cholesterol Levels (SPARCL)
trial showed benefit in secondary stroke reduction for patients with
recent stroke or TIA who were prescribed atorvastatin, 80 mg/d.
The primary prevention trial, Justification for the Use of Statins in
Prevention: An Intervention Trial Evaluating Rosuvastatin (JUPITER),
found that patients with low LDL (<130 mg/dL) caused by elevated
C-reactive protein benefitted by daily use of this statin. Primary
stroke occurrence was reduced by 51% (hazard ratio 0.49, p = .004),
and there was no increase in the rates of intracranial hemorrhage.
Meta-analysis has also supported a primary treatment effect for
statins given acutely for ischemic stroke. Therefore, a statin should
be considered in all patients with prior ischemic stroke. Tobacco
smoking should be discouraged in all patients (Chap. 470). The
use of pioglitazone (an agonist of peroxisome proliferator-activated
receptor gamma) in patients with type 2 diabetes and previous
stroke may lower risk of recurrent stroke, MI, or vascular death,
but no trial sufficiently powered to definitively detect a significant
reduction in stroke in the general diabetic population has yet been
performed.
ANTIPLATELET AGENTS
Platelet antiaggregation agents can prevent atherothrombotic
events, including TIA and stroke, by inhibiting the formation of
intraarterial platelet aggregates. These can form on diseased arteries, induce thrombus formation, and occlude or embolize into the
distal circulation. Aspirin, clopidogrel, and the combination of aspirin plus extended-release dipyridamole are the antiplatelet agents
most commonly used for this purpose. Ticlopidine has been largely
abandoned because of its adverse effects but may be used as an
alternative to clopidogrel.
Aspirin is the most widely studied antiplatelet agent. Aspirin
acetylates platelet cyclooxygenase, which irreversibly inhibits the
formation in platelets of thromboxane A2, a platelet aggregating
and vasoconstricting prostaglandin. This effect is permanent and
lasts for the usual 8-day life of the platelet. Paradoxically, aspirin also
inhibits the formation in endothelial cells of prostacyclin, an antiaggregating and vasodilating prostaglandin. This effect is transient. As
soon as aspirin is cleared from the blood, the nucleated endothelial
cells again produce prostacyclin. Aspirin in low doses given once
daily inhibits the production of thromboxane A2 in platelets without substantially inhibiting prostacyclin formation. Higher doses of
aspirin have not been proven to be more effective than lower doses.
Ticlopidine and clopidogrel block the adenosine diphosphate
(ADP) receptor on platelets and thus prevent the cascade resulting in activation of the glycoprotein IIb/IIIa receptor that leads to
fibrinogen binding to the platelet and consequent platelet aggregation. Ticlopidine is more effective than aspirin; however, it has the
disadvantage of causing diarrhea, skin rash, and, in rare instances,
neutropenia and thrombotic thrombocytopenic purpura (TTP).
Clopidogrel rarely causes TTP but does not cause neutropenia. The
Clopidogrel versus Aspirin in Patients at Risk of Ischemic Events
(CAPRIE) trial, which led to FDA approval, found that it was only
marginally more effective than aspirin in reducing risk of stroke. The
Management of Atherothrombosis with Clopidogrel in High-Risk
Patients (MATCH) trial was a large multicenter, randomized, doubleblind study that compared clopidogrel in combination with aspirin
to clopidogrel alone in the secondary prevention of TIA or stroke.
The MATCH trial found no difference in TIA or stroke prevention with
this combination, but did show a small but significant increase in
major bleeding complications (3 vs 1%). In the Clopidogrel for High
Atherothrombotic Risk and Ischemic Stabilization, Management,
and Avoidance (CHARISMA) trial, which included a subgroup of
patients with prior stroke or TIA along with other groups at high
risk of cardiovascular events, there was no benefit of clopidogrel
combined with aspirin compared to aspirin alone. Lastly, the SPS3
trial looked at the long-term combination of clopidogrel and aspirin versus clopidogrel alone in small-vessel stroke and found no
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