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This case study was published with NPS News 62, February 2009 ’ Using antithrombotics wisely in stroke 
prevention ‘, which discussed the appropriate use of antithrombotic (antiplatelet and anticoagulant) 

therapies in the long-term prevention of ischaemic stroke, and provides tools for communicating risks and 
benefits to patients. 
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Case study 56 
Antithrombotic options in stroke 
prevention 

Scenario 
Anne is a 75-year-old retired professional who has recently moved to the area. You are seeing her 
for the first time. Anne is very worried because she is currently experiencing some fatigue and 
palpitations.  

Anne was diagnosed with paroxysmal atrial fibrillation (AF) 3 years ago. The investigations at that 
time included a trans-oesophageal echocardiogram, which showed normal left ventricular function, 
cardiac valves and left atrium. Since then her AF has been mostly asymptomatic with few episodes 
of prolonged rapid palpitations which were controlled by a beta blocker at the time. 

She gave up smoking 5 years ago and does not drink alcohol. Currently, she is not taking any 
medication. She has no history of previous bleeding episodes. Anne’s father had a non-fatal stroke 
of presumed ischaemic origin. Her mother had undergone coronary artery bypass surgery. 

Physical examination shows an irregularly irregular heart rhythm with a rate around 100 beats per 
minute. Blood pressure is 130/80 mmHg. An electrocardiogram shows AF. Otherwise, her 
cardiovascular and pulmonary examinations are unremarkable. Anne has brought her pathology 
results from 1 month earlier. These show normal full blood count, thyroid function tests, serum 
creatinine and liver function tests.  
 

1.a) What is the stroke risk for Anne? (Tick one box only) 

Low  Moderate High 

b) What factor(s) led to you decision? 

_____________________________________________________________________  

2. In Anne’s case, what are the potential advantages and disadvantages of the following? 

 Advantages Disadvantages 

Aspirin _____________________________ _____________________________  

Clopidogrel _____________________________ _____________________________  

Dipyridamole _____________________________ _____________________________  

Warfarin _____________________________ _____________________________  
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3. a) Would you recommend antithrombotic therapy for Anne at this stage?  

Yes (go to 3b) No (go to 3c) 

b) If yes, please specify: 

 Medication   Starting dose and frequency   Time to next reviewi 

_________________________  _________________________________   _______________________  

Why did you recommend this specific medication(s)? 

_____________________________________________________________________  

c) If you did recommend any antithrombotic treatment, why not? 

_____________________________________________________________________  

4. Regardless of your answers in question 3, if Anne was started on warfarin:  

a) Are there any existing factor(s) that may increase her risk of major bleeding? If yes, 
please specify 

_____________________________________________________________________  

b) What information would you give her to achieve optimal anticoagulation? 

_____________________________________________________________________  
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Summary of results 
At the time of publication, 1176 responses had been received. This report summarises responses from 
200 general practitioners (GPs). 

Case synopsis 
Anne, a 75-year-old who was diagnosed with atrial fibrillation (AF) 3 years ago, complains of 
fatigue and palpitations. Her current BP is 130/80 mmHg and an electrocardiogram shows AF. 
Past investigations showed normal cardiac structure and valves, and normal haematological 
investigations. There is a family history of non-fatal stroke in her father and cardiovascular disease 
in her mother. (See page 3 for more details.) 
 

Risk stratification in stroke prevention 
 74.5% of respondents considered the stroke risk for Anne to be moderate; 23% to be high and 

8.5% to be low.  

 The main factors present in Anne which influenced participants’ stroke risk stratification were: 

— age (75%) 

— ongoing atrial fibrillation (47.5%) 

— family history (22.5%) 

— absence of heart disease (14%) 

— past smoking history (11%). 

Advantages and disadvantages of antithrombotic agents 
 Main advantages of using aspirin include that it: 

— is inexpensive (48.5%) 

— reduces risk of thromboembolism 36.0%) 

— is safer than warfarin (25.5%). 

 Main disadvantages of using aspirin include that it: 

— is not as effective as warfarin (42.5%) 

— causes gastric bleeding/ulceration/gastrointestinal upset (25.5%)  

— increases risk of major bleeding (15.0%). 

 Main advantages of using clopidogrel include that it: 

— reduces risk of thromboembolism (30.0%) 

— is similar in effectiveness to aspirin and dipyridamole (24.0%)  

— is well tolerated compared to aspirin (20.0%). 

 Main disadvantages of using clopidogrel include: 

— risk of major bleeding (36.5%) 

— that it is not effective as warfarin (23.5%) 

— its authority required PBS listing (14.0%). 

 Main advantages of using dipyridamole include that it: 

— is more effective when combined with aspirin for stroke risk reduction (37.0%) 

— reduces risk of thromboembolism (30.5%) 

— does not require monitoring (13.0%). 

 Main disadvantages of using dipyridamole include that it is not well tolerated because of headache 
(66.5%) and other adverse effects, such as gastrointestinal upset, flushing and tachycardia (15.0%). 
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 Main advantages of using warfarin include that it offers best stroke protection for Anne (57.0%) and 
reduces risk of thromboembolism (35.0%). 

 Main disadvantages of using warfarin include increased risk of major bleeding (89.5%) and regular 
INR (International Normalised Ratio) checking/monitoring (60.0%). 

Choice of antithrombotic therapy  
 95.5% recommend antithrombotic therapy for Anne; of these, 71% recommend warfarin and 29% 

aspirin.  

 Of those recommending warfarin, the main suggested starting dosage was 5 mg daily (81.7%), and 
time to next review varied from one day to two weeks. 

 Of those recommending aspirin, the main suggested starting dosage was 100 mg daily (87.9%), and 
time to next review varied from one week to six months. 

 The most common reasons for recommending warfarin were that it offered the greatest stroke risk 
reduction for Anne (61.0%) and that it was indicated for patients with moderate to high stroke risk 
(25.5%). 

 The most common reasons for recommending aspirin were its reasonable efficacy in low-risk patients 
(34.5%) and its ease of use (22.4%). 

 4.5% did not recommend antithrombotic therapy for Anne as participants considered her to be at low risk 
for stroke. 

Using warfarin effectively and safely 
 37% of respondents reported no existing factors that might increase Anne’s risk of major bleeding 

whereas 63% reported one or more factors that could increase her risk of bleeding. Main factors that 
would increase her risk of bleeding included: 

— her age (46.5%) 

— any bleeding disorders (9.5%) 

— non-adherence (6.5%) 

— risk of falls (6.5%). 

 Most common advice given to Anne to achieve optimal anticoagulation included: 

— regular monitoring of INR levels (75%) 

— regular and correct warfarin dose (49%) 

— possibility of interactions with other medicines or changing the doses (52%) 

— reducing food intake of food high in vitamin K (47.5%), such as green leafy vegetables. 
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Results in detail 
Risk stratification in stroke prevention 
Respondents were asked to comment on the level of stroke risk for Anne (see Table 1). 

Table 1: Risk stratification 

Risk of stroke in Anne 
% of respondents 

(n = 200) 

Low 
Moderate 
High 

8.5 
74.5 
17 

Main factors leading to respondents’ decision about Anne’s stroke risk are summarised in Table 2. 

Table 2: Factors to decide stroke risk 

Low stroke risk 
% of respondents* 

(n = 17) 

Age 
Ongoing atrial fibrillation 
No heart disease 
No risk factor 
Normal heart structure 

52.9 
35.3 
35.3 
23.5 
17.6 

Moderate stroke risk 
% of respondents* 

(n = 149) 
Age 
Ongoing atrial fibrillation 
Family history 
No heart disease 
CHADS2† score 
Past smoker 
No risk factor 
Normal heart structure 
No anticoagulation 

83.2 
39.6 
15.4 
14.1 
10.1 
8.7 
6.7 
4.0 
1.3 

High stroke risk 
% of respondents* 

(n = 34) 

Ongoing atrial fibrillation 
Family history 
Age 
Past smoker 
No anticoagulation 
CHADS2† score 

88.2 
64.7 
50.0 
26.5 
11.8 
5.9 

* Respondents may have more than one response 
† CHADS2 score estimates the risk for stroke in patients with non-valvular atrial fibrillation 
 
 The most commonly cited factor contributing to a determination of low and moderate stroke risk 

stratification was age (52.9% and 83.2%, respectively) whereas ongoing atrial fibrillation (88.2%) 
was the main factor used to determine stroke risk as high. Many respondents determined Anne’s 
stroke risk as moderate and high based on her family history. CHADS2 score was also used to 
determine stroke risk as moderate and high. 
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Practice points 
 The prevalence of atrial fibrillation (AF) steadily rises in patients older than 60 years and is highest in 

patients who are older than 80 years.1 
evalence of atrial fibrillation (AF) steadily rises in patients older than 60 years and is highest in 

patients who are older than 80 years.1 

 The age-adjusted incidence of stroke is increased five-fold when atrial fibrillation is present.2   The age-adjusted incidence of stroke is increased five-fold when atrial fibrillation is present.2  

 Previous stroke or transient ischaemic attack (TIA), hypertension, advanced age and diabetes are 
independent risk factors consistently associated with stroke in AF patients.3 Female sex, coronary 
artery disease and thyrotoxicosis are less validated risk factors associated with stroke in AF patients.4  

 Previous stroke or transient ischaemic attack (TIA), hypertension, advanced age and diabetes are 
independent risk factors consistently associated with stroke in AF patients.3 Female sex, coronary 
artery disease and thyrotoxicosis are less validated risk factors associated with stroke in AF patients.4  

 The stroke risk stratification tool helps in selecting between aspirin and warfarin in patients with 
nonvalvular AF. The CHADS2 is a validated tool.4,5 One or two points are assigned on the presence of 
various risk factors (See Box 1 for details); the total score gives an indication of the degree of stroke 
risk. 

 The stroke risk stratification tool helps in selecting between aspirin and warfarin in patients with 
nonvalvular AF. The CHADS2 is a validated tool.4,5 One or two points are assigned on the presence of 
various risk factors (See Box 1 for details); the total score gives an indication of the degree of stroke 
risk. 

Box 1. CHADS2 criteria5 

CHADS2 criteria Points 

Congestive heart failure  
Hypertension 
Age ≥ 75 years 
Diabetes mellitus 
prior Stroke/TIA 

1 
1 
1 
1 
2 

TIA: Transient ischaemic attack 

 A CHADS2 score of 2–6 is considered high risk, 1 is considered moderate risk and CHADS2 score of 
zero is considered low risk of stroke. (See Box 2 for details). The score for Anne is 1 because her age is 
75 years, and her stroke risk is moderate. 

Box 2. CHADS2 score and annual risk of stroke5 

Stroke risk score (total score) Adjusted stroke rate 

High (6) 

High (5) 

High (4) 

High (3) 

High (2) 

Moderate (1) 

Low (0) 

18.2% 

12.5% 

8.5% 

5.9% 

4.0% 

2.8% 

1.9% 

Advantages and disadvantages of antithrombotic agents 
 Respondents were asked to list the advantages and disadvantages for aspirin, clopidogrel, 

dipyridamole and warfarin as antithrombotic agents (see Tables 3–6).  

 10% of respondents who reported International Normalised Ratio (INR) monitoring as a disadvantage 
for warfarin also reported lack of need for monitoring as an advantage for aspirin. 17% of 
respondents reported risk of bleeding as a disadvantage for both warfarin and aspirin. 
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Table 3: Benefits and harms in use of aspirin 

Advantages 

% of 
respondents* 

(n = 200) Disadvantages 

% of 
respondents* 

(n = 200) 

Inexpensive 
Reduces risk of thromboembolism 
Safer than warfarin 
Simple dosing schedule 
Monitoring not required 
Effective treatment in low- and 
moderate-risk patients 

48.5 
36.0 
25.5 
22.0 
22.0 
4.0 

 

Not as effective as warfarin 
Risk of gastric bleeding/ulceration 
Risk of major bleeding 
Low stroke-prevention rate 
Other adverse effects  
(e.g. allergy, asthma) 

Others† 

43.5 
42.5 
25.5 
15.0 
12.0 

 
2.0 

* Respondents may have more than one response 

† Includes the need to stop before surgery, and no disadvantages 

 11.5% of respondents who reported aspirin as inexpensive reported gastric complications as a 
disadvantage. 

Table 4: Benefits and harms in use of clopidogrel 

Advantages 

% of 
respondents* 

(n = 200) Disadvantages 

% of 
respondents* 

(n = 200) 

Reduces risk of thromboembolism 
Similar in effectiveness to aspirin 
and dipyridamole 

Useful for patients intolerant of 
aspirin 

Lower bleeding risk compared with 
aspirin/warfarin 

More effective if ischaemic heart 
disease is present 

Monitoring not required 
Simple dosing schedule 
None / not indicated 

30.0 
24.0 

 
20.0 

 
18.0 

 
15.5 

 
14.0 
9.5 
7.5 

More expensive than aspirin 
Risk of major bleeding 
Not as effective as warfarin 
Restricted PBS listing 
Low stroke-prevention rate 
Others† 

43.0 
36.5 
23.5 
14.0 
5.5 
3.5 

* Respondents may have more than one response 

† Includes problems with half life, myelotoxicity, diarrhoea/abdominal pain and not indicated 

 13% of respondents who reported that clopidogrel reduces risk of thromboembolism also indicated it 
to be more expensive than aspirin. 
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Table 5: Benefits and harms in use of dipyridamole 

Advantages 

% of 
respondents* 

(n = 200) Disadvantages 

% of 
respondents* 

(n = 200) 

Better in combination with aspirin 
Reduces risk of thromboembolism 
Monitoring not required 
Lower bleeding risk 
Simple dosing schedule 
Inexpensive 
Not indicated 
None 

 

37.0 
30.5 
13.0 
9.0 
8.0 
7.5 
6.0 
5.0 

Headache  
Other adverse effects 
Not as effective as warfarin 
Low stroke-prevention rate 
Risk of major bleeding 
Need to use with aspirin 
More expensive than aspirin 
Not indicated 
Requires twice-daily dosing 

66.5 
15.0 
13.0 
12.0 
7.0 
5.5 
3.5 
3.5 
2.0 

* Respondents may have more than one response 

 28.5% respondents who reported that dipyridamole is better in combination with aspirin indicated 
headache as a major disadvantage. 

Table 6: Benefits and harms in use of warfarin 

Advantages 

% of 
respondents* 

(n = 200) Disadvantages 

% of 
respondents* 

(n = 200) 

Best risk prevention for Anne 
Reduces risk of thromboembolism 
Inexpensive 
Twice as effective as aspirin 
Others† 

57.0 
35.0 
9.3 
7.5 
1.5 

 

Risk of major bleeding 
Requires regular INR/monitoring 
Requires care with diet/medications/ 
alcohol 

Low safety margin 
Others‡ 

89.5 
60.0 
22.5 

 
5.5 
2.0 

* Respondents may have more than one response 
† Includes once daily dosing, no advantages over aspirin and not indicated 

‡Includes warfarin intolerance, the need to stop before surgery, and delayed onset of action 

 46.5% of respondents who recognised that warfarin offers best protection for Anne also indicated 
risk of major bleeding as a major disadvantage. 

Practice points 
 Undertake regular assessment of risk of stroke and major bleeding to guide antithrombotic therapy in 

patients with AF. 

 Warfarin reduces the relative risk of stroke in patients with non-valvular AF by 64% (95% CI, 49% to 
74%) compared with placebo or no treatment.6 Patients with a previous stroke or TIA gain the 
greatest absolute benefit from warfarin in prevention of one recurrence of stroke.6 

 Aspirin reduces the relative risk of stroke in patients with non-valvular AF by 22% (95% CI, 2% to 
39%) compared with placebo.6  

 Warfarin reduces the relative risk of stroke by 38% (95% CI, 18% to 52%) compared with aspirin6,7 
and increases the absolute bleeding risk by 0.2%.6 (See Box 3 for number needed to treat). 

 There is currently no evidence for use of clopidogrel over aspirin or warfarin in non-valvular AF.8  

 Dipyridamole sustained-release and aspirin are indicated in patients with previous ischaemic stroke  
or TIA due to arterial disease; there is currently no evidence for use of this combination in patients 
with AF.9  
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Box 3. Number needed to treat (NNT)* for stroke prevention in AF6 

Comparison Primary prevention Secondary prevention 

Warfarin vs control† 40 14 

Antiplatelet‡ vs control 111 34 

*Calculated on the basis of relative risk reduction derived from meta-analysis of clinical trials applied to the following hypothetical rates to 
yield the NNT for 1 year to prevent 1 stroke: control patients, 4% per year and 13% per year; and patients who received antiplatelet 
therapy, 3% per year and 10% per year, for primary (no prior stroke or TIA) and secondary prevention, respectively 

†Placebo or no treatment 

‡Aspirin, clopidogrel 

Choice of antithrombotic therapy 
 95.5% of respondents recommended antithrombotic treatment (with 71% of these recommending 

warfarin and 29% aspirin); 4.5% did not. Few respondents also prescribed clopidogrel, dipyridamole 
with aspirin, or enoxaparin with warfarin. Table 7 lists the main medications and common dosages 
recommended by the respondents.  

Table 7: Main medications and their dosage and time to next review  

Warfarin % of respondents (n = 141) 

Daily starting dose 
3 mg 
4 mg 
5 mg 
Others* 

Time to next review 
After 1 day 
After 2–3 days 
After 4–5 days 
After 1 week 
Daily until INR is 2–3 
Others† 

 
3.5 
7.1 

81.7 
7.7 

 

7.7 
59.9 
9.9 

11.2 
7.1 
4.2 

Aspirin % of respondents (n = 58) 

Daily starting dose 
100 mg 
150 mg 
300 mg 

Time to next review 
After 1 week 
After 2 weeks 
After 4 weeks 
After 12 weeks 
Others‡ 
Not specified 

 
87.9 
8.6 
3.5 

 
 

5.2 
29.3 
25.9 
20.7 
12.0 
6.9 

* Includes warfarin 10 mg, 2 mg, 2.5 mg and 1 mg 
† Includes week 2 and not specified 
‡ Includes day 1; week 3, 6, 24 and lifelong 
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 Of the respondents who considered Anne’s stroke risk as moderate, 29.8% recommended aspirin 
and 70.2% warfarin. Warfarin was recommended by 94.1% who determined high stroke risk 
whereas aspirin was recommended by 78.6% of those who reported low stroke risk. 

 The respondents were asked to provide reasons for their antithrombotic therapy recommendation 
(see Table 8). 

Table 8: Reasons for recommending antithrombotic treatment  

Reasons for recommending warfarin % of respondents* (n = 141) 

Offers greatest risk reduction for stroke 
Indicated for patients with moderate to high risk of stroke 
No known contraindications 
Ongoing atrial fibrillation 
Patient likely to be compliant 
Family history  
Age 
Others† 

61.0 
25.5 
20.6 
13.5 
11.3 
8.5 
7.8 
2.1 

Reasons for recommending aspirin  % of respondents* (n = 58) 

Reasonable efficacy in low-risk patients 
Less demanding/simple to use  
No known contraindications 
Reduces risk of stroke 
Safe 
Inexpensive 
Indicated for patients with moderate to high risk 
Ongoing atrial fibrillation 
Family history and age 
Patient likely to be compliant 
Others‡ 

34.5 
22.4 
20.7 
18.9 
18.9 
17.2 
10.3 
10.3 
8.6 
6.9 
8.6 

* Respondents may have more than one response 
† Includes patient’s decision and inexpensive 
‡ Includes patient’s decision, risk of fall, and that using warfarin is a big decision 
 Reasons provided for not prescribing antithrombotic therapy include low stroke risk for Anne and the 

need for a cardiology review for treatment of atrial fibrillation. 

Practice points 
 Use a stroke risk stratification tool to choose between warfarin and aspirin in non-valvular AF. 

Consider warfarin in patients with non-valvular AF at moderate or high risk of stroke.10  

 Consider aspirin in patients with non-valvular AF at low risk of stroke.10 Aspirin is also an alternative in 
patients who have a higher risk of stroke where warfarin is contraindicated.10  

 Assess the risk–benefit profile for the individual patient to guide the choice of therapy.4  

 Avoid warfarin in patients with: 

— bleeding disorders 

— uncontrolled hypertension 

— non-compliance with INR monitoring 

— previous gastrointestinal/genitourinary bleeding 

— intracerebral haemorrhage 

— heavy alcohol intake 
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— dementia 

— conventional non-steroidal anti-inflammatory drug (NSAID) use.11 

 Warfarin is not contraindicated in: 

— older patients (age ≥ 75 years) 

— those with propensity for falls 

— previous ischaemic stroke 

— recent and resolved peptic ulcer disease 

— NSAID use with a proton pump inhibitor.11 

 Normally warfarin should be started at 5 mg daily for two days, and the subsequent dose adjusted 
depending on the INR level (targeted to between 2 and 3).10 Elderly patients may require lower 
starting doses.10 

 Use aspirin at a dosage of 75–325 mg/day.8 The risk reductions for stroke are not significantly 
different between the doses in this range.12 Aspirin is available as 100 mg and 300 mg tablets. Using 
150 mg of soluble aspirin (half a standard 300 mg tablet) would be the least expensive option.12 

 Anne has a CHADS2 score of 1 and therefore is at moderate risk of stroke. Either warfarin or aspirin 
could be an option because she has low risk of bleeding due to warfarin use and her stroke risk is at 
the lower end of moderate risk, as there are no other risk factors on history. 

Using warfarin effectively and safely 
 Respondents were asked to list existing factors that might increase Anne’s risk of major bleeding if 

she was started on warfarin; 37% did not identify any existing risk factors whereas 63% listed one or 
more risk factors. Table 9 summarises the factors that may cause major bleeding in Anne. 

Table 9: Risk factors that may increase risk of major bleeding 

Factors that may cause bleeding in Anne 
% of respondents* 

(n = 200) 

Age 
Bleeding disorders 
Non-adherence 
Risk of fall 
Past smoker 
Family history of vascular disease 
Drug/food interactions 
Others† 

46.5 
9.5 
6.5 
6.5 
5.0 
4.5 
3.5 
5.0 

* Respondents may have more than one response 
† Includes HT, atrial fibrillation and liver disease 

Practice points 
 Bleeding is the most common complication of warfarin therapy.10 Patient factors that can result in 

bleeding complications include: 

— age > 65 years 

— uncontrolled hypertension 

— bleeding disorders 

— history of stroke 

— renal insufficiency 

— gastrointestinal haemorrhage 

— recent trauma 

— history of falls 
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— excessive alcohol intake 

— medications, especially NSAID’s.13 

 Respondents were also asked to comment on the nature of information that Anne should be 
provided to achieve optimal anticoagulation if started on warfarin. Table 10 summarises this advice. 

Table 10: Advice given to achieve optimal anticoagulation 

Advice for Anne % of respondents* (n = 200) 

Education about warfarin 
Need for regular and correct dose 
Importance of using the same brand of warfarin 
Information on warning signs of bleeding 
Inform other health professionals about warfarin use 
Stop treatment before surgery 
Possible adverse effects 

Monitoring 
Importance of regular INR testing and clinical review 
Maintain anticoagulant booklet 
Importance of maintaining INR levels in range 2–3 

Potential drug/food interactions 
Care with other medicines/changing doses 
Care with herbal medicines/ over-the-counter products 
Discuss with health professional when starting new medicines 

Diet 
Reduce food high in vitamin K/ green leafy vegetables 
Effect of alcohol 
Maintain stable diet for stable INR levels 

 
49.0 
26.5 
17.0 
8.0 
2.5 
1.0 

 
75.0 
15.0 
13.5 

 
52.0 
6.0 
4.5 

 
47.5 
17.0 
12.5 

* Respondents may have more than one response 

Practice points 
 Provide verbal counselling and an anticoagulant booklet to each patient using warfarin. (See Box 4) 

Box 4 Patient education components13 
Explain the: 

• Reason for treatment 

• Mechanism of action of warfarin 
• Time of day to take warfarin (same time of day) 
• The INR, target range and need for regular testing 
• Signs and symptoms of bleeding 
• Effect of illness, injury or any changes in physical status 
• Potential effect of invasive procedure, surgery or dental work 
• The effects of common over-the-counter (OTC) medication interactions 
• The need for consistent intake of vitamin-K-rich foods 
• Effects of alcohol intake 
• Appropriate action if diarrhoea or vomiting occurs 
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Commentary 1 
Dr John Worthington 

Senior Staff Specialist Liverpool Health Service and 
Director, Northern Beaches Stroke and Neurology Service 

Sydney 
  

Key points chronic NVAF, usually detected on history, 
examination or electrocardiograph. Paroxysmal 
NVAF can be more elusive and the clinician 
becomes aware of it when there has been a 
fortunate history of detection, as recorded 
3 years earlier in this case. Anne has been at 
significant risk of stroke for at least 3 years 

 Primary prevention with either aspirin or 
warfarin is crucial to reduce the high 
ischaemic stroke risk in people aged over 
65 years with paroxysmal and chronic non-
valvular atrial fibrillation (NVAF). Rhythm-
control medications are ineffective in stroke 
prevention. In all these discussions it is important to realise 

that a history of paroxysmal NVAF confers the 
same stroke risk as chronic NVAF over age 65. 
Anti-arrhythmic medications do not reduce 
stroke risk in either paroxysmal or chronic NVAF. 
Anne does not have an unfavorable history of 
hypertension, diabetes, cardiac failure, stroke or 
TIA, some of which are present in most elderly 
patients with NVAF, substantially increasing 
stroke risk. These risk-determining features and 
patient age form the basis of stroke risk 
stratification schemes such as CHADS2.5 

 A brief history and physical examination 
combined with use of a recognised risk score 
such as CHADS2 can effectively guide 
antithrombotic choice in NVAF 

 Based on evidence the vast majority of 
patients with NVAF require warfarin, but at 
present anticoagulation is under-prescribed 

 Perceptions of anticoagulant risk are 
excessive and a major barrier to the 
evidence-based use of warfarin. 

Anne has a remarkably normal trans-
oesophageal echocardiogram (TOE). The 
patient’s structurally normal heart on TOE may 
be reassuring, but it was performed 3 years 
earlier. Left ventricular dysfunction on trans-
thoracic echocardiography (TTE) is associated 
with a higher stroke risk, and this is recognised 
in some stratification schemes. TOE findings that 
probably influence stroke and other 
cardiovascular risk include left atrial spontaneous 
echo contrast (LASEC; an atrial flow 
abnormality) and significant aortic atheroma. 
The CHADS2 risk stratification score does not 
incorporate echo findings but these may usefully 
be considered in conjunction with the score.  

The case scenario 
Anne has a history of paroxysmal NVAF and at 
age 75 has a low-moderate stroke risk. Our 
discussion in this setting centres on the choice 
between aspirin and warfarin. However, most 
patients over 65 years with NVAF have a high 
stroke risk due to unfavorable characteristics 
such as hypertension, diabetes, cardiac failure, 
stroke and TIA5, and for these patients warfarin 
is the clear evidence-based choice for stroke 
prevention.6 

People with NVAF have a high risk of stroke and 
make up 25% of stroke admissions.14 Eighty per 
cent of people with NVAF stroke will be left 
dead or disabled, and the NVAF stroke mortality 
rate of 20% is twice the average for non-NVAF 
stroke.15 With high risk and devastating 
outcomes, primary prevention for Anne is 
crucial. 

Anne has symptoms of fatigue and palpitations. 
Patients with NVAF may complain of palpitations 
and have symptoms of compromise, such as 
fatigue and breathlessness, usually at faster 
heart rates. However, NVAF is often 
asymptomatic. Our patient may now be in  

Anne’s CHADS2 score is 1, based on her age of 
75 years. There are no other unfavourable 
factors on history. This score implies a 
’moderate‘ stroke risk of 2.8% per year. 
Although this moderate risk usually attracts 
warfarin treatment, our patient is at the low end 
of moderate risk, and a CHADS2 score of 
1 point can make aspirin a defensible choice. At 
this level of risk consensus guidelines do differ. 
The landmark Birmingham Atrial Fibrillation 
Treatment of the Aged (BAFTA) study in general 



 

practice can help us select an antithrombotic for 
Anne.16 Seventy per cent of the BAFTA sample 
had CHADS2 scores of 1–2, and this subgroup 
benefited significantly from treatment with 
warfarin compared with aspirin. 

A family history of cardiovascular disease and 
smoking are significant concerns. They 
encourage scrupulous assessment and 
management of modifiable risk factors but do 
not alter antithrombotic choice. 

Considering consensus guidelines and BAFTA 
results, I would choose warfarin for a patient 
with a CHADS2 score of 1. (While aspirin 
remains defensible we should note the BAFTA 
results have not yet been incorporated into 
guidelines.) I would use an INR range of 2–3 and 
a specific INR target of 2.5, starting warfarin at 
5mg/day and performing an INR on day 2. There 
should be discussion of the potential impact of 
intercurrent illness, diet (including olive and 
canola oils), diet supplements (including 
common alternative therapies), over-the-counter 
medications and commonly prescribed 
medications on INR levels. 

General consideration 
When considering antithrombotics in patients 
with NVAF we weigh up risk–benefit using 
20 years of high-level evidence, credible 
consensus guidelines and stroke risk scales. 
Aspirin is associated with an overall relative risk 
reduction in total stroke (ischaemic and 
haemorrhagic) of 19% and a relative risk 
reduction of 14% in all-cause mortality.6 
Warfarin provides a much greater 64% relative 
risk reduction in stroke and a 26% relative risk 
reduction in all-cause mortality.6 Overall, 
warfarin compared with aspirin provides a 38% 
relative risk reduction for total stroke and 
reduces all-cause mortality by 9%.6 The analyses 
take into account haemorrhagic strokes and 
intracranial and subdural haemorrhages. 
Importantly aspirin becomes less effective with 
rising age and warfarin has even more to offer 
as age increases.17 

The principle risk with antithrombotics is 
bleeding. In BAFTA — the key general practice 
study of warfarin vs aspirin in elderly patients 
(mean age 81.5 years) — there was no 
significant difference in intracranial bleeding 
(0.5 and 0.7%) or all-cause major bleeding 
(2.0 and 1.9%) between aspirin and warfarin.16 

Warfarin and aspirin are the evidence-based 
choices in NVAF. Clopidogrel has not been 
shown to be more effective than aspirin or 
warfarin. Aspirin and clopidogrel in combination 
is substantially inferior to warfarin in NVAF and 
associated with high bleeding rates. The 
combination of aspirin with dipyridamole has 
shown some benefit over aspirin in one ’on 
treatment‘ analysis, which can exaggerate 
benefit, and this combination is not specifically 
recommended.6 

Warfarin is effective even when the INR is only in 
the therapeutic 2–3 range 64% of the time.16 
GPs achieve these effective levels of 
anticoagulation routinely, and a high level of 
safety is seen in usual practice despite the 
inconvenience of monitoring and dose 
adjustment.16 

Barrier to anticoagulation 

Australian general practitioners acknowledge 
the benefits of warfarin in NVAF, but warfarin is 
under-prescribed in this setting. This evidence–
practice gap is an international phenomenon 
and the implications for patients are 
devastating.15 Evidence-based use of warfarin 
would reduce fatal and disabling stroke in 
Australia by up to 25%, depending on age. 
There are many perceived barriers to the 
prescription and maintenance of anticoagulants 
that are not evidence based.18 Anne’s case does 
not illustrate the greatest barriers to 
anticoagulant use. She has no history of falls, 
upper gastrointestinal tract (GIT) bleeding or 
minor bleeding. Such histories are common and 
they represent manageable or immaterial risks 
rather than contraindications to warfarin use. 
The under-prescribing of warfarin places the 
patient with NVAF at risk of worse outcomes. 

In a national GP survey a history of treated 
upper GIT bleeding reduced intention to 
prescribe from 71% in patients with a CHADS2 
score of 5 to just 17%. A modest falls risk (two 
falls in a year without injury on rough ground) 
reduced intention to prescribe to 46%.19 Usual 
treatment of upper GI bleeding by removing 
possible causes (eg: aspirin, clopidogrel or 
NSAIDs), starting a proton pump inhibitor and 
eradicating Helicobacter pylori greatly reduces 
risk of further bleeding. Even in patients with 
aspirin-induced ulcer the reported GI bleeding 
rate with aspirin is only 1 in 50.20 

16 
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The perception of falls as a barrier to 
anticoagulant use is not well founded. The 
quoted average for an elderly patient with a 
history of falls is 1.8 falls per year, and at that 
rate there is no negative impact on 
anticoagulant outcomes. For patients with a 
’high falls risk‘ and a history of NVAF there is a 
substantially increased risk of intracranial 
haemorrhage, but this risk remains much less 
than their high ischaemic stroke rate of 
13.5%.21 In such high-falls-risk patients, 
warfarin is actually protective for a composite 
endpoint of stroke, intracranial bleeding,  

myocardial infarction and death. An elderly 
patient with NVAF must fall 295 times in one 
year to obviate the benefit of warfarin.22 

The single controversy for Anne is our choice of 
aspirin or warfarin. However, the welfare of 
most patients depends on overcoming the brand 
shock of ’Ratsak‘ and overcoming our 
perception that there is a high risk of adverse 
side effects and a high number of 
contraindications to warfarin use. If we 
overcome our ’omission bias‘ we can reduce all 
fatal and disabling stroke by 25%. 
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Key points 
 In this case study the diagnosis of NVAF is 

established, and the presentation is with 
fatigue and palpitations. These symptoms 
need to be addressed with regard to rhythm 
or rate control, but the opportunity should 
be taken to risk-stratify with regard to stroke 
risk and consider antithrombotic therapy. 

 Use of the CHADS2 score helps to stratify 
risk of stroke.  

 While stroke risk stratification is well 
established (including by use of the CHADS2 
score), quantification of risk of adverse 
effects is less straightforward. 

 Decisions on the use of antiplatelet agents or 
warfarin will require consideration of 
stratification of stroke risk, qualitative 
estimation of risk of adverse effects of 
therapy (taking into account the patient’s 
past history and their current circumstances) 
and patient preference. 

Stroke risk stratification 
Most GP participants (74.5%) identified Anne as 
being at moderate risk of stroke. This is 
consistent with the CHADS2 risk stratification 
(score of 1: a point scored for age  75). 

An assessment of risk as being ’moderate‘ in this 
situation takes into account4: 

 an age of  75 is associated with a relative 
risk of stroke of 1.4 in a patient with 
unwarfarinised NVAF. 

 the absolute risk of stroke in a patient with a 
CHADS2 score of 1 is 2.8% per year. 

Age was correctly identified as a factor in 
assigning a stroke risk stratification of moderate 
by most of those who assigned this level of risk. 
Ongoing AF was cited as a factor in risk 
stratification by 35%, 40%, and 88%, 
respectively, for those who assessed risk as low, 
moderate or high. While a definition of 
’ongoing‘ AF may be unclear, it is important to 
note that the risk of stroke in paroxysmal, 
persistent, and permanent AF is equivalent.11  

Family history and past smoking history were 
cited by a number of respondents as factors in 
risk stratification, but these are not among the 
significant prognostic factors for stroke in AF.4 

Antithrombotic therapy 
Ninety-six per cent of respondents reported that 
they would recommend antithrombotic 
treatment for Anne (71% of these GPs 
nominated warfarin, and 29% aspirin). Anne’s 
CHADS2 score of 1 (moderate risk) and her lack 
of contraindications suggest that antithrombotic 
treatment is indicated and that either aspirin or 
warfarin is a reasonable choice. 

Forty-six per cent of respondents nominated age 
as a factor that might cause Anne to be at 
increased risk of bleeding. This is certainly true, 
although it does not represent a 
contraindication to warfarin in itself, as it is also 
associated with higher risk of stroke. The other 
factors cited are either reasonable, but not 
apparent in the case vignette (e.g. bleeding 
disorders, non-adherence) or do not put Anne at 
increased risk (e.g. family history of vascular 
disease). 

Eighty-two per cent of those who recommended 
warfarin started treatment with a dose of 5 mg 
(the recommended dose). Starting at lower 
doses may result in a longer time to titrate 
dosage and achieve therapeutic INR levels but is 
unlikely to be problematic in this situation where 
the use of warfarin is prophylactic in an elderly 
patient.10 A starting dose of 10 mg in this age 
group, by contrast, may predispose to 
overshooting the therapeutic INR of 2–3. 

All the cited aspirin doses (100-300 mg) are 
reasonable choices. 

For those starting warfarin, the patient's INR 
should be determined daily or every second day 
until it has stabilised within the therapeutic 
range. So the responses suggesting that time to 
next review of 4 or more days (over 21% of 
respondents) are not in keeping with current 
consensus guidelines. 
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