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To Discuss: 

ÅWhy worry about AF/PAF in stroke? 

ÅWhat is PAF? 

ÅWho to anticoagulate? 

ÅOpportunities to prevent stroke in patients 
with AF 

ÅIncidence of new diagnoses of AF and PAF 
in TIA population 

 



Why worry about AF/PAF in stroke? 
 

 



Å In 1995, 0.9% of the United Kingdom population were 
affected by AF2 

ïBy 2006 this figure had risen to  1.3%1   

 

ÅThe prevalence of AF will continue to rise as the 
proportion of elderly patients increases 

 

ÅBy 2050, it is estimated that AF will be present in 2% of 
the general population, and in a far higher proportion of 
elderly patients2 

  

1. NICE Clinical Guideline 36 costing report. Available at: 
http://www.nice.org.uk/nicemedia/pdf/CG036costingreport.pdf.  Accessed January 14, 2010  

2. Stewart S, et al. Heart 2004; 90: 286ð92; 3. Savelieva I, et al. Europace 2008; 10: 647ð65  

http://www.nice.org.uk/nicemedia/pdf/CG036costingreport.pdf;Accessed


Wolf et al. Stroke 1991; 22: 983 -988 
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AF=atrial fibrillation; OR=odds ratio; CI=confidence interval 

Dulli DA, et al. Neuroepidemiology 2003; 22: 118ð23 
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23.7% 

With AF 

(n=194) 

Without AF 

(n=867) 

ÛFunctional outcomes of stroke are significantly worse in patients with AF, 
and more patients remain bedridden 

OR for bedridden state 
following stroke due to AF was 
2.23 (95% CI: 1.87, 2.59) 



Large artery stroke; cardioembolic or atherothrombotic  



What is PAF? 

 



What is PAF? 

Å European Society of Cardiology Clinical Practice Guidelines  

Å Atrial Fibrillation (Management of)   

Å Published 2010  
 

ÅñParoxysmal AF is self-terminating, usually within 48 h.  
 Although AF paroxysms may continue for up to 7 days, the 48 h time point 

is clinically importantðafter this the likelihood of spontaneous conversion is 
low and anticoagulation must be consideredò 

ÅñAn irregular pulse should always raise the suspicion of AF, but an ECG 
recording is necessary to diagnose AF. Any arrhythmia that has the ECG 
characteristics of AF and lasts sufficiently long for a 12-lead ECG to be 
recorded, or at least 30 s on a rhythm strip, should be considered as AFò 

ÅñPAF vs salvo of atrial ectopyò 
 

Å http://www.escardio.org/guidelines -surveys/esc-guidelines/pages/atrial-
fibrillation.aspx 

Å Kirchhof P, et al. Outcome parameters for trials in atrial ýbrillation: executive summary. 
Recommendations from a consensus conference organized by the German Atrial Fibrillation 
Competence NETwork (AFNET) and the European Heart Rhythm Association (EHRA). Eur Heart J 
2007;28:2803ï2817. 

 

http://www.escardio.org/guidelines-surveys/esc-guidelines/pages/atrial-fibrillation.aspx
http://www.escardio.org/guidelines-surveys/esc-guidelines/pages/atrial-fibrillation.aspx
http://www.escardio.org/guidelines-surveys/esc-guidelines/pages/atrial-fibrillation.aspx
http://www.escardio.org/guidelines-surveys/esc-guidelines/pages/atrial-fibrillation.aspx
http://www.escardio.org/guidelines-surveys/esc-guidelines/pages/atrial-fibrillation.aspx
http://www.escardio.org/guidelines-surveys/esc-guidelines/pages/atrial-fibrillation.aspx
http://www.escardio.org/guidelines-surveys/esc-guidelines/pages/atrial-fibrillation.aspx


Å Paroxysmal AF is also associated with the same risk of stroke as 
persistent AF (12% per year) hence its detection and treatment 
becomes necessay as secondary prevention for cerebrovascular 
disease.  

Stroke 1982:13:382-837  

 

Å Patients with paroxysmal AF should be regarded as having a 
stroke risk similar to those with persistent or permanent AF, in 
the presence of risk factors. 

 

Å The risk of stroke linked to atrial þutter has been studied 
retrospectively in a large number of older patients, and was 
similar to that seen in AF. Thus, thromboprophylaxis in patients 
with atrial þutter should follow the same guidelines as in AF 
patients. 

ESC Guidelines 2010 

 

 

 
 



BUTé 
ÅESC 3.3 óNaturalô time course 
ÅAF progresses from short, rare episodes, to longer and more 

frequent attacks. Over time (years), many patients will develop 
sustained forms of AF. 
 

Å In patients with AIS, >= 70 atrial premature beats/24 hours are a 
marker for individuals who are at greater risk to develop or have 
PAF(1). 
 

 What if large artery stroke and Intracranial/extracranial 
vessels normal?  

ÅJust anticoagulate? 
ÅAnticoagulate if >70 APB/24hrs on monitor  
ÅAnticoagulate if <30 sec AF run on monitor? 
ÅAnticoagulate if >30 sec AF run on monitor? 
ÅOther? (TOE?) 

 
(1) Wallmann et al. Frequent Atrial premature beats predict PAF in stroke patients  
Stroke 2007;38:2292-2294 

 



Who to anticoagulate? 
 

 



OBJECTIVES IN 
MANAGEMENT OF AF 

Å(1) Prevention of thrombo-embolism. 

Å(2) Symptom relief.  

Å(3) Optimal management of concomitant 

cardiovascular disease. 

Å(4) Rate control.  

Å(5) Correction of rhythm disturbance.  
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THROMBOPROPHYLAXIS IN AF 

ÅWARFARIN 

ÅASPIRIN 

ÅASPIRIN + CLOPIDOGREL 

ÅDIRECT THROMBIN INHIBITORS 

ÅFACTOR Xa ANTAGONISTS 

 



META-ANALYSIS OF ADJUSTED 
DOSE WARFARIN vs ASPIRIN 
ISCHAEMIC STROKE/SYSTEMIC EMBOLISM 

Lip & Edwards 

Thromb Res 2006:118:321 



   RE-LY Study Stroke or Systemic embolism  

NEJM, Sept 2009 



PREVENTION OF 
STROKE/THROMBOEMBOLISM 

Atrial fibrillation  



Patients with paroxysmal, 

persistent or permanent AF 

Anticoagulation 

with warfarin 

High risk  
ÅPrevious ischaemic stroke/TIA or 

thromboembolic event 

¶Age Ó75 with hypertension, 

diabetes or vascular disease*  

¶Clinical evidence of valve disease, 

heart failure, or impaired LV 

function on echocardiography** 

Yes 

No 

Contraindications to 

warfarin? 

Determine 

stroke/thromboembolic risk 

1 

Low risk  
ÅAge <65 with no 

moderate or high risk 

factors 

Moderate risk 
¶Age Ó65 with no high risk 

factors 

¶Age <75 with 

hypertension, diabetes or 

vascular disease* 

Consider 

anticoagulation or 

aspirin 

Aspirin 75 to 

300 mg/day if no 

contraindications 

Warfarin, target 

INR 2.5 (range 2.0 

to 3.0) 

2 

Reassess risk 

stratification whenever 

individual risk factors 

are reviewed 

Stroke risk  

stratification & 

thromboprophylaxis  

in AF 

www.nice.org.uk 



 
PREDICTOR OF THROMBOEMBOLIC    

RISK IN AF - CHADS2  

ÅCongestive heart failure 

ÅHistory of hypertension 

ÅAge > 75 years 

ÅDiabetes 

ÅPrior stroke or TIA (X2) 

AF Investigators Arch Intern Med 2001;154:1449       

SCORE    ANNUAL RISK

  

0 -- 1              1.9% - 2.8% 

2 ï 4              4.0% - 5.9% 

5 ï 6            12.5% - 18.2% 



ESC 2010 

ÅDe-emphasize the use of the ólowô, ómoderateô, and óhighô risk 
categorizations 

ÅRecognize that risk is a continuum.  
ÅRecommend a more detailed stroke risk assessment 

 
ÅLarge proportion of subjects into the ómoderate riskô category 
ÅCurrent treatment guidelines recommend the use of either warfarin 

or aspirin in such patients, causing confusion over which therapy 
should really be prescribed 

ÅAlternatively, classification as ómoderate riskô is often used as an 
excuse not to give anticoagulation, since the guidelines óallowô 
aspirin.  

 
 



 CHA2DS2-VASc Score  
  
Congestive heart failure/LV dysfunction 1 
Hypertension  1   
Aged Ó75 years  2   
Diabetes mellitus 1   
Stroke/TIA/TE 2  
_____________ 
Vascular disease (prior MI, PAD, or aortic plaque) 1 
Aged 65-74 years 1 
Sex category (i.e. female gender) 1   
____________ 

Maximum score  10   

 

 

 

 

 

 

 



ÅThose patients with one major risk factor or Ó2 óclinically relevant 
non-majorô stroke risk factors (essentially CHA2D2-VASc score of 
Ó2) should be treated with oral anticoagulation.  
 

ÅThose with one óclinically relevant non-majorô stroke (ie. CHA2D2-
VASc score of 1) can be treated with oral anticoagulation or aspirin, 
although oral anticoagulation is suggested rather than aspirin, given 
recent data in such patients  
 

ÅLow risk patients (CHA2D2-VASc score=0) are those with no risk 
factors, and given that such patients are ótruly low riskô treatment 
with aspirin or (preferably) no antithrombotic therapy is 
appropriate.   
 



WARFARIN vs ASPIRIN IN THE 
OVER 75s: BAFTA TRIAL 
Mant  Lancet 2007;370:493 

Mean age 81.5 yrs  

Primary endpoint: 

Fatal/non-fatal disabling stroke/other ICH/ 

arterial embolism 

RR 0.48 (95% CI 0.28-0.80)  NNT 50 

No excess severe haemorrhage in warfarin group 



Risk of Major Haemorrhage with Age p.a. 

Age 

Range 

Warfarin Aspirin Relative 

Risk 

75-79 1.1% 0.8% 1.44 

80-84 2.3% 2.4% 0.96 

85+ 2.9% 3.7% 0.77 

Risk of stroke p.a. 



AFFIRM TRIAL  
Wyse  NEJM 2002;347:1825 

 

  
ÅAt 5 years, SR present in 35% of rate control 

group vs 63% of rhythm control  

Å>90% of rate control group remained on warfarin 

vs 70% in rhythm control group  

ÅMajority of strokes occurred in patients not taking 

warfarin or with INR<2.0  

ÅQoL substudy showed no difference between rate 

vs rhythm control groups  

 



 

Opportunities to prevent stroke in 
patients with AF 
 



Opportunities to prevent stroke in 
patients with AFé 

 

Å Detection and anticoagulation 

-of those known to have AF 

-of those not known to have AF 

 

Å Detection after TIA/CVA 

 

Å Improving quality of anticoagulation  

 

 

 

 



Incidence of new diagnoses of AF 
and PAF in TIA population 
 

 



 

ÅPatients with AF are often asymptomatic or have only minimal 
symptoms or vague, non-specific symptoms, hence any 
asymptomatic paroxysmal episodes of AF become difficult to 
monitor. (1) 
 

Å In about one -third of patients, the patient is not aware of so -called 
óasymptomatic AFô. 
 

ÅShorter and asymptomatic episodes of AF may be biomarkers of 
more prolonged or clinically significant episodes of AF hence the 
importance of its detection.  

 

 
(1)  Asymptomatic arrhythmias in patients with symptomatic paroxysmal atrial fibrillation 

and paroxysmal supraventricular tachycardia. Wilkinson WE, Clair WK, McCarthy EA, 
Pritchett  ELC Circulation 1994; 89: 224-227 

 



ÅVarious techniques are used to detect episodes of AF post-stroke; 
these can be non-invasive or invasive. Duration of monitoring can 
also vary from a few hours to a few days.  

 

ÅAvailable non-continuous ECG methods include scheduled or 
symptom-activated standard ECGs, Holter (24 h to 7 days) 
monitoring and transtelephonic recordings, patient- and 
automatically activated devices, and external loop recorders.  

 

ÅA systematic review of 5 cohort studies evaluated 24 hour Holter 
monitoring:  

 

ÅNew AF diagnosis made in 3.8%-6.1% (average 4.6%)  

 

ÅCompared with 5.7%-7.2% using Event loop recorders (3) 

 
 (3) Non Invasive cardiac monitoring for detecting PAF/Flutter after ischaemic stroke; systems 

review Stroke 2007:38:2935-40 

 



ÅComparative study between holter, memory loop 
recorders and auto-triggered memory loop recorder 
picked up new AF at a rate of 6.7%, 17% and 36% 
respectively. (4) 
 
ÅContinuous long term ECG recorder (40-100 hours 

duration) in those with negative 24 hour monitoring 
showed PAF in 31% of study group. (5) 
 
ÅDespite these studies, there remains little guidance on 

the optimal strategy for detecting AF or PAF post stroke 
or TIA.  
 
 
 

 (4) Comp of autotriggered MLR versus MLR vs 24 hour holter;DMJ Cardiology 2005:1:95 (9)  
 (5) Automatc long term recording in patients withnegative 24 hour tape;Pacing clin Ep 2002:25 

 

 



ESC Guidance 2010 - Tools for 
non-continuous ECG monitoring 
 
Å In paroxysmal AF, prolonged noncontinuous recording will facilitate 

AF detection. It has been estimated that 7 day Holter ECG recording 
or daily and symptom-activated event recordings may document the 
arrhythmia in around 70% of AF patients, and that their negative 
predictive value for the absence of AF is between 30 and 50%.  

 

Å  In stroke survivors, a step -wise addition of ýve daily short-term 
ECGs, one 24 h Holter ECG, and another 7 day Holter ECG will each 
increase the detection rate of AF by a similar extent.  

 



 ÅWe aimed to evaluate the incidence the new 
diagnoses of AF and PAF in our TIA population 
using a combination of standard 12 lead ECG, 
inpatient and outpatient cardiac monitoring.  
 

Å1st January 2008 to 1st July 2008 

ÅAll patients presenting with a TIA  underwent 
evaluation of underlying cardiac rhythm.  

 

ÅWe instituted the following pathway for 
identification of AF and PAF: 

 

 


