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outline

¢ Terminology

¢ Prevention – primary and secondary

¢ Acute treatment

¢ Stroke Units and Teams

¢ Future developments
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Definitions Of Stroke

¢ “Rapidly developed clinical sign of 
focal disturbance of cerebral function 
of presumed vascular origin and of 
more than 24 hours” - WHO

¢ TIA (Transient Ischaemic Attack) 
recovery is complete within 24 hours.  
10% of patients will go on to have a 
stroke.
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Stroke - importance

¢ Stroke = 3rd largest killer in the 
Western World

¢ Costs

¢ major cause of disability

¢ Most stroke patients show signs of 
recovery over time.
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Sub-types Of Stroke

¢ Ischaemic – obstruction to one of 
major cerebral arteries, brainstem 
strokes are less common. (80%)‏

¢ Haemorrhage – 9% are caused by 
haemorrhage to the deep parts of the 
brain.  Patients are usually 
hypertensive.
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ways to block an artery

¢ Atherosclerosis (Hardening of the 
arteries)‏

¢ Cardioemboli (Clots from the heart)‏

¢ Lacunar (Hypertension)‏

¢ Other

l Dissections, 

l PFOs, 

l Coagulation Disorders
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Stroke Prognosis

¢ Death at 1 yr

Primary ICH 62 % - Worst

TACI 60%

PACI 16%

POCI 19%

LACI 11% - Least worst
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Adverse Prognostic 
Indicators

¢ Prior Stroke

¢ Older Age

¢ Persistent urinal and faecal 
incontinence

¢ Visuo-spatial deficits

¢ Additional Influences 
l Consciousness at onset, severity of paralysis, sitting 

balance, admission ADL score, level of social support, 
metabolic rate of glucose outside the infarct area in 
hypertensive patient. 
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Stroke Prevention

¢ Primary prevention

¢ Secondary prevention
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AHA Classes and Levels of Evidence

¢ Classes of evidence
¢ Class I  - Agreement the treatment is useful and effective
¢ Class II - Conflicting evidence and/or a divergence of opinion about 

the usefulness/efficacy of a treatment.
¢ Class IIa - Weight of evidence is in favour of the treatment.
¢ Class IIb - Usefulness/efficacy is less well established by evidence
¢ Class III - Evidence and/or general agreement that the treatment is 

not useful/effective and in some cases may be harmful.

Levels of Evidence
¢ A: Data derived from multiple randomized trials.
¢ B: Data derived from a single randomized trial or nonrandomized 

studies.
¢ C: Consensus opinion of experts.
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Risk Factors for Stroke
Neurology 1995;45(suppl 1):S10

1.0 – 2.0Hyperlipidemia

1.5 – 3.0 Diabetes

2.0 – 4.0 Cardiac Disease

4.0 – 5.0 Hypertension

5.6 – 17.6 Atrial fibrillation

1.0 – 4.0 Alcohol abuse

1.5 – 2.9 Cigarettes

Relative RiskRisk Factor
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Nonmodifiable Risk Factors

¢Age

¢Race

¢Sex

¢Low birth weight

¢Family history of stroke/TIA
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Modifiable, Well-Documented Risk Factors

¢Hypertension

¢Cigarette Smoking

¢Diabetes

¢Carotid Disease

¢ Atrial fibrillation

¢ Sickle Cell Disease

¢Dyslipidemia

¢Diet

¢Obesity

¢ Physical Inactivity

¢ Postmenopausal 
Hormone Therapy

¢Drug abuse

¢ Alcohol abuse
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Hypertension

Regular screening for hypertension 

(at least every 2 years in adults and 
more frequently in Blacks, other 
minority populations and the elderly)‏

and appropriate management
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Cigarette Smoking

¢ Abstention from cigarette smoking and 
smoking cessation for current smokers are 
recommended (Class I, Level of Evidence 
B).

¢ Avoidance of environmental tobacco smoke 
for stroke prevention should also be 
considered (Class IIa, Level of Evidence C).

¢ The use of counselling, nicotine products, 
and oral smoking cessation medications 
should be considered (Class IIa, Level of 
Evidence B).
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Diabetes
¢ It is recommended that hypertension be 

tightly controlled in both type 1 and type 
2 diabetes (the JNC 7 recommendation of 
<130/80 mmHg in diabetics is endorsed) 
as part of a comprehensive risk-reduction 
program (Class I, Level of Evidence A)‏

¢ Treatment of adult diabetics, especially 
those with additional risk factors, with a 
statin to lower the risk of a first stroke is 
recommended (Class I, Level of Evidence 
A).
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Atrial Fibrillation-1

¢ Anticoagulation of patients with AF and 
valvular heart disease (particularly those 
with mechanical heart valves) is 
recommended. (Class I).
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Atrial Fibrillation-2

¢ Warfarin (INR 2.0 to 3.0) is

recommended for high-risk (>4% annual

risk of stroke) patients (and many 
moderate-risk patients based on 
patient preferences) with atrial 
fibrillation who have no clinically 
significant contraindications to oral 
anticoagulants

(Class I, Level of Evidence A).
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Relationship Between Stroke and
LDL-C Reduction
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VA-HIT
Cumulative Incidence of Stroke by
Treatment Group
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Asymptomatic Carotid Stenosis-3

¢ Carotid angioplasty–stenting might be 
a reasonable alternative to 
endarterectomy in asymptomatic 
patients at high risk for the surgical 
procedure (Class IIb, Level of 
Evidence B)‏

¢ Given the reported periprocedural and 
overall 1-year event rates, it remains 
uncertain whether this group of 
patients should have either carotid 
endarterectomy or carotid 
angioplasty–stenting.
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Postmenopausal Hormone Therapy

¢ It is recommended that postmenopausal 
hormone therapy (with estrogen with or 
without a progestin) not be used for primary 
prevention of stroke (Class III, Level of 
Evidence A).

¢ The use of hormone replacement therapy 
for other indications should be informed by 
the risk estimate for vascular outcomes 
provided by the reviewed clinical trials.

¢ Clinical trials with selective estrogen 
receptor modulators (tamoxifen and 
raloxifene) suggest that overall stroke risk 
may be lower with raloxifene.
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Diet and Nutrition

¢ A reduced intake of sodium and increased 
intake of potassium is recommended to 
lower blood pressure in persons with 
hypertension (Class I, Level of Evidence A).

¢ The DASH diet, which emphasizes fruit, 
vegetables, and low-fat dairy products and 
is reduced in saturated fat, also lowers 
blood pressure and is recommended (Class 
I, Level of Evidence A).

¢ A diet that is rich in fruits and vegetables 
may lower the risk of stroke and my
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Physical Activity

¢ Increased physical activity is recommended 
because it is associated with a reduction in 
the risk of stroke (Class I, Level of Evidence 
B).

¢ Exercise guidelines as recommended by the 
Centers for Disease Control and Prevention 
and the National Institutes of Health of 
regular exercise (30 min or more of 
moderate-intensity activity daily) as part of a 
healthy lifestyle are reasonable (Class IIa, 
Level of Evidence B).
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Obesity

¢ Obesity is classified by body mass 
index (BMI) > 30 kg/m2 

¢ Waist-hip ratio >0.86 in women and 
>0.93 in men correlates with a 3-fold 
increased risk of stroke

¢ Weight reduction is recommended 
because it lowers blood pressure 
(Class I, Level of Evidence A).
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Alcohol Abuse

¢ Reduction of alcohol consumption 
in heavy drinkers is endorsed 

l through established screening and 
counselling methods, as outlined in 
the U.S. Preventive Services Task 
Force Update 2004

¢ No more than 2 drinks per day for 
men and 1 drink per day for non-
pregnant women 

l best reflects the state of the science 
for alcohol and stroke risk (Class IIb, 
Level of Evidence B).
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Oral Contraceptives

¢ The incremental risk of stroke associated 
with use of low-dose oral contraceptives in 
women without additional risk factors, if one 
exists, appears low (Class III, Level of 
Evidence B).

¢ It is suggested that oral contraceptives be 
discouraged in women with additional risk 
factors (e.g., cigarette smoking or prior 
thrombo-embolic events) (Class III, Level of 
Evidence C).

¢ For those who elect to assume the 
increased risk, aggressive therapy of stroke 
risk factors may be useful (Class IIb, Level 
of Evidence C).
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Aspirin-1

¢ Aspirin is not recommended for the 
prevention of a first stroke in men 
(Class III, Level of Evidence A).

¢ Aspirin can be useful for prevention of 
a first stroke among women whose 
risk is sufficiently high for the benefits 
to outweigh the risks associated with 
treatment (Class IIa, Level of 
Evidence B).
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Aspirin-2

¢ The use of aspirin is recommended 
for cardiovascular (including but not 
specific to stroke) prophylaxis 
among persons whose risk is 
sufficiently high for the benefits to 
outweigh the risks associated with 
treatment (a 10-year risk of 
cardiovascular events of 6% to 
10%) (Class I, Level of Evidence 
A).
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Summary

¢ All individuals should have their risk of 
stroke assessed

¢ All modifiable risk factors should be 
aggressively treated

¢ Individuals with non-modifiable risk 
factors should be aggressively studied 
for the identification and treatment of 
modifiable risk factors
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Patient Presentation and
Diagnosis
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Patient Education - Warning signs

¢ Sudden numbness, weakness, or paralysis of the face, arm, 
or leg; usually on one side of the body

¢ Confusion, trouble speaking or understanding

¢ Sudden trouble seeing, blurred vision

¢ Dizziness, loss of balance or loss of coordination

¢ Sudden, severe headache with no known cause

Stroke Warning Signs. Mayo Foundation. Viewed at:

¢ www.mayo.edu/cerebro/education/stroke_warning.signs.html
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Pathophysiology
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Cerebrovascular Disease: Pathogenesis

Hemorrhagic Stroke (17%)‏

• Intracerebral 

Hemorrhage (59%)‏

• Subarachnoid Hemorrhage 
‏(41%)

Rosamond WD, et al. Stroke. 

1999;30:736-743.

Ischemic Stroke (83%)‏
• Large Artery (20%)‏

• Embolism (20%) ‏

• Lacunar (25%)‏

• Cryptogenic ? (up to 30%)‏

Albers GW, et al. Chest. 
1998;114:683S-698S.
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Erectile dysfunction
Stable angina
Intermittent claudication

Unstable angina
MI
Ischemic stroke/TIA
Critical leg ischemia
Cardiovascular death
Acute Coronary Syndrome

Stary HC et al. Circulation. 1995;92:1355-1374 and 
Fuster V. Vasc Med. 1998;3:231-239.

Vascular Disease: A Generalized
and Progressive Process
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Platelet Cascade in Thrombus Formation

¢ Adhesion

Platelet, von Willibrand factor /GP Ib bin

Collagen GP la/lla bind

Lipid core

Activation

Thrombin

ADP, 5 HT, TXA2

Aggregation

Activated GP llb/lll,        Fibrinogen

¢ Handin RI. Harrison’s Principles of Internal Medicine. Vol 1. 14th ed. NY, NY: McGraw-Hill; 1998:339-345.

¢ Schafer AI. Am J Med. 1996;101:199-209.
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Acute ischemic stroke
• Arterial occlusion results in  an ischemic 

core & penumbra

– ischemic core = blood flow <15% of 
normal

– ischemic penumbra 

=  40> blood flow >15% 

• Cells in penumbra not yet dead. Their fate 

depends on acute management.

• References: 1. Dirnagl U, Iadecola C, Moskowitz MA. Pathobiology of 
ischaemic stroke: an integrated view. Trends Neurosci. 1999;22(9):391-7. 

• 2. Lee JM, Grabb MC, Zipfel GJ, Choi DW. Brain tissue responses to 
ischemia. J Clin Invest. 2000;106(6):723-31.
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Treatment

¢ Secondary Prevention

¢ Acute Treatment
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Secondary Prevention

¢ After a stroke nine-fold risk of 
recurrence (40% at 5 years)‏

¢ Event rate of up to 20%/ year (high 
risk atrial fibrillation)‏

Sacco, Arch Int Med, 2000
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Transient Ischemic Attacks

¢ Guidelines now recognize TIA as an 
important harbinger of stroke

l >10% 90-day risk of stroke after TIA

¢ Prevention recommendations for 
patients with ischemic stroke are now 
broadly applied to those with TIA

l Recognizes common etiologies and 
urgent need for treatment



October 2008Dr Kofi Amu-Darko, 
MBChB, DRCOG, DFFP, MRCGP, PgDip, LLM

Components of Secondary Prevention

¢ Blood pressure control

¢ Diabetes management

¢ Lipid management

¢ Smoking cessation

¢ Alcohol moderation

¢ Weight reduction / Physical activity

¢ Carotid Artery Interventions

¢ Antiplatelet agents / anticoagulants

¢ Statins

¢ Diuretics +/- ACE inhibitors
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Blood Pressure Control
ASA 2006 Secondary Stroke Recs

¢ Antihypertensives are recommended 
beyond the hyperacute period (Class I, 
Evidence A).

¢ Benefit for those with & w/o HTN (Class IIa, 
Evidence B)‏

¢ Target BP level and reduction are uncertain, 
but normal BP levels are <120/80 by JNC-7 
(Class IIa, Evidence B).

¢ Lifestyle modifications have been 
associated with BP reductions and should 
be included (Class IIb, Evidence C).

¢ Optimal drug regimen uncertain; data 
support diuretics and the combination of 
diuretics and an ACEI (Class I, Evidence A).
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Diabetes
ASA 2006 Secondary Stroke Recs

¢ More rigorous control of HTN and dyslipidemia 
should be considered in patients with DM.

l BP targets of 130/80 mm Hg (Class IIa, Evidence B). 
ACEIs and ARBs are recommended as first-choice 
medications for patients with DM (Class I, Evidence 
A).

¢ Glucose control is recommended to near 
normoglycemic levels to reduce microvascular 
complications (Class I, Evidence A) and possibly 
macrovascular complications (Class IIb, Evidence 
B).

¢ Hemoglobin A1c goal <7% (Class IIa, Evidence B).
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Cholesterol Control
ASA 2006 Secondary Stroke Recs

¢ Those with elevated chol, CHD, or evidence 
of an atherosclerotic origin should be 
managed according to NCEP III (Class I, 
Evidence A).

¢ Statins are recommended with target LDL-C 
of <100 mg/dL and <70 mg/dL for the very 
high–risk (Class I, Evidence A).

¢ Those with no pre-existing indications for 
statins (nl chol levels, no CHD, or no 
atherosclerosis), are reasonable to consider 
for statins to reduce the risk of vascular 
events (Class IIa, Evidence B).
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Conclusions for people with cerebrovascular 
disease – Heart Protection Studies (HPS) 
1994-1997 6000px

¢ Lowering LDL cholesterol by 1 mmol/L (40 
mg/dL) reduces the 5-year risk of ischaemic 
stroke by about one-quarter, with no 
apparent adverse effect on cerebral 
haemorrhage

¢ Similar proportional reductions in stroke risk 
are seen with statin therapy irrespective of 
age, sex, lipid levels, blood pressure, or use 
of other medications (including aspirin)‏

¢ Statin therapy clearly reduces the risk of 
major vascular events among people with 
pre-existing cerebrovascular disease, 
irrespective of the presence of coronary 
disease
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Atrial Fibrillation
ASA 2006 Recommendations

¢ For patients with ischemic stroke or 
TIA with persistent or paroxysmal 
(intermittent) AF, anticoagulation with 
adjusted-dose warfarin (target INR 
2.5, range 2.0 to 3.0) is recommended 
(Class I, Evidence A).

¢ For patients unable to take oral 
anticoagulants, aspirin 325 mg per 
day is recommended (Class I 
Evidence A).
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Stroke Prevention – Non cardioembolic
ASA 2006 Recommendations

¢ For patients with noncardioembolic 
ischemic stroke or TIA, antiplatelet 
agents are recommended rather than 
oral anticoagulation to reduce the risk 
of recurrent stroke and other 
cardiovascular events (Class I, 
Evidence A).

¢ Stroke. 2002;33:1723 
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Stroke Prevention - Non-cardioembolic
ASA 2006 Recommendations

Acceptable options for initial therapy 
(Class IIa, Level of Evidence A).

¢ aspirin (50-325 mg qd)‏

¢ the combination of aspirin and 
extended release dipyridamole 
(25/200 mg bid)‏

¢ clopidogrel (75 mg qd)‏
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Antiplatelet Therapy
ASA 2006 Recommendations

¢ Compared to aspirin alone, both the 
combination of aspirin and extended-
release dipyridamole and clopidogrel 
are safe.

¢ The combination of aspirin and 
extended-release dipyridamole is 
suggested instead of aspirin alone. 
[Class IIa, Level A]

¢ Clopidogrel is suggested instead of 
aspirin alone based on direct 
comparison trials. [Class IIb, Level B]
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Secondary Stroke Prevention
ASA 2006 Recommendations

¢ The addition of aspirin to clopidogrel 
increases the risk of hemorrhage and 
is not routinely recommended for 
stroke or TIA patients. [Class III, Level 
A]

¢ For patients allergic to aspirin, 
clopidogrel is recommended. [Class 
IIa, Level B]
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Acute Treatment

Time = Brain

Time loss = Brain loss
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Steps in Acute Stroke Care

¢ 1) stabilize the patient

¢ 2) treat the stroke

¢ 3) prevent secondary injury

¢ 4) prevent recurrence

l CEA, anticoagulation and/or 
antiplatelet

¢ 5) modify risk factors

¢ 6) educate patient and family
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Stroke Prevention

¢ Glucose and electrolytes and LFTS

¢ FBC ESR

¢ CXR and ECG

¢ CT Head

¢ Cardiac echo

¢ Carotid ultrasound

¢ Coagulation screen 

l Esp. young and cryptogenic strokes
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Acute treatment
of Stroke
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Stroke

¢ The mortality from the acute event is 
about 20 percent

¢ Approximately 50 percent of patients 
are alive after five years
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Medical Acute Stroke 
Management

¢ Consider Thrombolysis – as discussed

¢ Aspirin 300 mg initially and then 75 mg od

¢ Blood pressure medications stopped for first 
week though evidence is controversial.

¢ Relative Hypotension reduces blood flow 
around stroke area

¢ Treat severe persisting hypertension

¢ Warfarin started day 10 if indicated
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Common Stroke Unit Issues

¢ IV fluids – avoid 5% Dextrose and excess 
fluid administration

¢ Swallowing

l Nil orally initially

l SALT assessment + IV fluids

l Temporary NG feed if appropriate

l PEG placement if appropriate

l Try to ensure nutrition in all patients
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Common Stroke Unit Issues

¢ O2 if SaO2 < 90 % or hypotensive

¢ Avoid hyperthermia – PR/PO

¢ Paracetamol if necessary

¢ Blood glucose – maintain normoglycaemia

¢ Antidepressants – shown to be useful in 
stroke related depression

¢ Anticonvulsants where needed



October 2008Dr Kofi Amu-Darko, 
MBChB, DRCOG, DFFP, MRCGP, PgDip, LLM

The Stroke Team

¢ Doctor

¢ Nurse

¢ Physiotherapist

¢ Occupational 
Therapist

¢ Speech & 
Language 
Therapist

¢ Social Worker

¢ Dietician

¢ Psychologist (>65% 
of survivors)‏

¢ Dentist 

¢ Podiatrist

¢ Art Therapist

¢ Volunteers

¢ Carers
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Other Problems To Consider

¢ Multipathologies
l UTIs

l RTIs

l D & V

¢ Emotional Conditions
l Lability

l Depression

¢ Speech & Language Deficits
l Dysphasia (expressive/receptive)‏

l Dyspraxia

l Dysarthria
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Rehabilitation Team

• Weekly meeting

l Set goals

l Determine recovery eg Barthel

l Share information

l Discharge planning


