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Stroke is a frequent complication of AF 

• Stroke is the leading complication of AF 

• Patients with AF have a five-fold higher stroke risk than those 
without AF1 

• AF doubles the risk of stroke when adjusted for other risk factors2 

• Without preventive treatment, each year approximately 1 in 20 
patients (5%) with AF will have a stroke3 

– When transient ischaemic attacks and clinically ‘silent’ strokes are 
considered, the rate of brain ischaemia associated with non-valvular AF 
exceeds 7% per year4 

• It is estimated that 15% of all strokes are caused by AF5 and that 
12,500 strokes per year in England are directly attributable to AF6 

 1. NICE clinical guideline 36.June 2006. Available at http://www.nice.org.uk/guidance/CG36/?c=91497; accessed April 2010; 2. ACC/AHA/ESC guidelines: 

Fuster V et al. Circulation 2006;114:e257–354 & Eur Heart J 2006;27:1979–2030; 3. Atrial Fibrillation Investigators. Arch Intern Med 1994;154:1449–57; 4. 

Carlson M. Medscape Cardiology. 2004;8; available at http://cme.medscape.com; accessed Feb 2010; 5. Lip GYH, Lim HS. Lancet Neurol 2007;6:981-93; 6. NHS 

Improvement. June 2009. Available at http://www.improvement.nhs.uk/heart/Portals/0/documents2009/AF_Commissioning_Guide_v2.pdf;  accessed April 2010 

http://www.nice.org.uk/guidance/CG36/?c=91497
http://cme.medscape.com/
http://www.improvement.nhs.uk/heart/Portals/0/documents2009/AF_Commissioning_Guide_v2.pdf
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Stroke is a serious complication of AF 

• Stroke in AF is associated with a heavy burden of morbidity and 
mortality 

• AF stroke is usually more severe than stroke due to other causes1 

• Compared with other stroke patients, those with AF are more likely 
to: 

– Have cortical deficit (e.g. aphasia), severe limb weakness and 
diminished alertness, and be bedridden on admission2 

– Have longer in-hospital stay with a lower rate of discharge to 
their own home3 

• The mortality rate for patients with AF is double that in people with 
normal heart rhythm4 

1. Savelieva I et al. Ann Med 2007;39:371–91; 2. Dulli DA et al. Neuroepidemiology 2003;22:118–23; 3. NICE clinical 
guideline 36.June 2006. Available at http://www.nice.org.uk/guidance/CG36/?c=91497; accessed April 2010;  
4. Benjamin EJ et al. Circulation 1998;98:946–52 

http://www.nice.org.uk/guidance/CG36/?c=91497
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Incidence of stroke in AF patients increases with age 

Frost L et al. Neuroepidemiology 2007;28:109–15 

22-year follow-up of 75 126 men in the Danish National Registry of Patients 

Incidence of stroke after diagnosis of AF (men) 
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Stroke risk persists even in asymptomatic/paroxysmal AF 

• The risk of stroke with asymptomatic or paroxysmal AF is comparable 
to that with permanent AF1,2 

1. Hart RG et al. J Am Coll Cardiol 2000;35:183–7; 2. Flaker GC et al. Am Heart J 2005;149:657–63 
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Risk factors for stroke in patients with AF 
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Estimation of stroke risk in AF: CHADS2 

• Most widely used to guide the choice of antithrombotic 
therapy 
 

CHADS2 risk criteria Score 

Cardiac failure 1 

Hypertension 1 

Age >75 yrs 1 

Diabetes mellitus 1 

Stroke or TIA (previous history) 2 

Gage BF et al. JAMA 2001;285:2864–70 

TIA = transient ischaemic attack 
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Estimated Relative Risk of Stroke for Persons With Given 
Cardiovascular Condition Compared to Those 

Without Condition by Age 

Hypertension

CHD

CHF

AF

Wolf P et al. Stroke 1991;22;983-988 





Stroke risk assessment 
• Absolute risk (AR) of stroke increases with age  

and co-morbid conditions 

 

 

 

 

C Congestive heart failure 1 

H History of hypertension 1 

A Age >75 years 1 

D Diabetes 1 

S2 Prior stroke 2 

Gage B et al. JAMA 2001; 285 (22): 2864–2870. 



Gage B et al. JAMA 2001; 285 (22): 2864–2870. 



REACH Registry 



Fang MC et al. JACC 2008;51:810-815 

Comparison of Risk Stratification Schemes to Predict 
Thromboembolism in People With Nonvalvular Atrial Fibrillation 



Fang FC et al. JACC 2008;51:810-815 

Comparison of Risk Stratification Schemes to Predict Thromboembolism 

in People With Nonvalvular Atrial Fibrillation 



Framingham risk 

prediction schema 

Wang TJ et al. JAMA 2003; 290: 2049-56 





Rietbrock S et al. Am Heart J 2008;156:57-64 



Gender Differences in the Risk of Ischemic Stroke and  

Peripheral Embolism in Atrial Fibrillation 

(ATRIA) Study 

Fang MC et al. Circulation 2005: 112;1687-1691 



Prognostic risk of atrial fibrillation in acute 

myocardial infarction complicated by left 

ventricular dysfunction:  

the OPTIMAAL experience 

Transient Atrial Fibrillation Complicating 

Acute Inferior Myocardial Infarction: 

Implications for Future Risk of  

Ischemic Stroke 

Siu CW et al. Chest 2007; 132:44–49 Lehto M et al. EHJ 2005; 26: 350-356 



CHA2DS2VASc 

Score 

Congestive heart failure/left 

ventricular systolic dysfunction 

1 

Hypertension 1 

Age ≥75 2 

Diabetes 1 

Stroke / TIA 2 

Vascular disease 1 

Age 65–74 1 

Sex (female) 1 

Lip G et al. Chest 2010; 137 (2): 263–272 



CHA2DS2VASc 
Validated: The Euro Heart Survey on Atrial Fibrillation 

Score Percent AF population Adjusted TE rate 

0 9.2 0% 

1 15.1 0.7% 

2 17 1.9% 

3 18.7 4.7% 

4 19.2 1.9% 

5 8.7 3.2% 

6 5.3 3.6% 

7 2.3 10.1% 

8 0.8 14.2% 

9 0.01 100% 



CHA2DS2VASc 

• Slightly better c-statistic than CHADS2 

• Low risk is virtually no risk  

• Score ≥ 2 is suggested to be high risk 

• 1.9% annual stroke risk considered high 

• 75% of AF population classed at high risk 

 

 

 



Considerations on implementation 

• Is a traditional three tier system of low 
– moderate – high risk helpful? 

• How big is the moderate risk category? 

• How do we balance benefit against risk? 

• Where to set the cut offs? 

• Does cost come into it? 

• How will new oral anticoagulants affect 
the equation? 

 

 

 



Fang FC et al. JACC 2008;51:810-815 



Choice of intervention 

CHADS 2 

score 

Adjusted annual 

stroke rate (%) 

Number needed to treat 

(NNT) 

0 1.9 53 

1 2.8 36 

2 4.0 25 

3 5.9 17 

4 8.5 12 

5 12.5 8 

6 18.2 5 

BENEFITS OF WARFARIN OUTWEIGH RISKS WHEN 

CHADS2  2 



An Approach to Risk Assessment 

Risk Category CHA2DS2-VASc 

Score 

Recommended 

Therapy 

One ‘major’ risk 

factor or ≥2 

clinically relevant 

non-major risk 

factors 

≥2 OAC 

One clinically 

relevant non-

major risk factor 

1 

Either OAC or 

Aspirin but 

preferably OAC 

No risk factors 
0 

Either aspirin or 

no therapy 



An Approach to Risk Assessment 



Balancing risk vs harm 
• What’s the risk? 

– 1.9% major haemorrhage risk with warfarin in BAFTA1 

– Haemorrhage risk increases with age (2.9% > 85) 

– 25% of major haemorrhage are due to intracranial 
haemorrhage 

– 15% mortality of major bleed ( Walraven et al2 ) 

• What’s the benefit of anticoagulation? 

– 60-70% relative risk reduction of ischaemic stroke3  
= NNT of 25 at CHADS2 score of 2 ( 36 at 1 ) 

• Where’s the balance? NNT 25 vs NNH 53 

• Is NNT vs NNH too simplistic? NNH of death or lasting 
disability >200 

1 Mant J et al. Lancet 2007; 370 
2 Walraven C et al. JAMA 2002; 288 
3 Hart RG et al.  Ann Intern Med 1999; 131 



An Approach to Risk Assessment 
HAS-BLED 

Letter Clinical Characteristic Points Awarded 

H Hypertension 1 

A 
Abnormal renal and or liver 

function (1 point each) 
1 or 2 

S Stroke 1 

B Bleeding 1 

L Labile INR 1 

E Elderly (age >65) 1 

D 
Drugs and or alcohol (1 

point each) 
1 or 2 

Maximum 9 points 



Guidance on Risk Assessment 
and Stroke Prevention for Atrial 

Fibrillation: GRASP-AF 
 

Tools to support data collection and 
analysis for GRASP AF 

Acknowledgement:  
•Keith Tyndall, Leeds AF clinic 
•James Barrett, Primis+ 
•West-Yorkshire Cardiovascular Network 



The CHART GRASP-AF tool 

• CHART is an Excel program (97-2003, 2007) 

• The CHART GRASP-AF library is available from 
NHS Improvement: 
http://www.improvement.nhs.uk/graspaf/ 

• Run locally within the practice 

• Queries written for the MIQUEST interpreter 

• Versions available for all the main GP systems 

• Queries can be identifiable or pseudonymised 

• Queries extract a set of information about 
patients with atrial fibrillation 

http://www.improvement.nhs.uk/graspaf/


CHART GRASP-AF Tool 

• Identifies patients with atrial fibrillation 

• Looks for co-morbidities and works out 
CHADS2 score for all 

• Determines whether patients are currently on 
warfarin or aspirin (or both) 

• Looks out for recorded reasons for NOT 
treating with warfarin 

• Has a comprehensive ‘Advice sheet’ 

 



Suite of Tools 

• CHART  

– to generate queries 

– for local analysis 

• CHART Online  

– for comparative analysis 



CHART GRASP AF: Datasheet 



CHART GRASP AF: Filters 



CHART GRASP-AF: Dashboard 



Summary 

• Big variation in stroke risk amongst AF patients -> 
importance of risk assessment 

• Lots of risk assessment tools – none is perfect 

• Ongoing development to improve predictive value, ie 
CHA2DS2VASc 

• Majority of AF patients can be classified easily as high 
or low risk 

• Small intermediate risk group requires careful 
weighing up of risks vs benefits of SPAF 

• The cut offs are being re-evaluated 

• GRASP-AF makes life easy for the GP. 



Thank you for your attention  

 

Question 

 

matthew.fay@bradford.nhs.uk 


