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Ischemic Areas 

Cerebral embolism as complication of AF 



              AF                                  4,5% 

              Controls                   0,2% - 1,4% 

Annual Incidence in pts with AF 

AF & Stroke 

(The SPAF Investigators. AIM 1992; 116: 1 – 5) 



Strokes in patients with Afib are more severe  

 

 

The European Community Stroke Project 

Lamassa M et al. Stroke (2001) 32: 392-398 

 Multi-centre, multi-national hospital-based registry 
involving 4462 patients hospitalized for first stroke 

 AFib diagnosed in 803 stroke patients (18%) 

 At 3 months, 32.8% of stroke patients with AFib were 
dead vs 19.9% of stroke patients without AFib 

 AFib increased by approximately 50% the probability of 
remaining disabled 



AFib is Associated with Progressive Risk of Stroke 
• Independent predictor of stroke recurrence and severity 

Simons, LA et al. Stroke (1998) 29: 1341 
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Antithrombotic 
Agents 

Stroke/SE Risk 
Reduction (%) 

Annualized Major 
Bleeding Rate (%) 

Annualized Severe 
Bleeding Rate (%) 

Annualized ICH 
Rate (%) 

Vitamin K 
Antagonists 

64% vs no 
treatment 

3.40-6.0% 1.36-2.18% 0,74-0.85% 

No VKA Oral 
Anticoagulants 

+19% vs VKA 1.60-4.10% 0.44-1.45% 0.23-0.50% 

Dabigatran 110-
150 mg 

+9% +34% vs VKA 2.70-3.10% 1.22-1.45% 0.23-0.30% 

Rivaroxaban +21% vs VKA 3.60% 1.0% 0.50% 

Apixaban +21% vs VKA 4.10% 1.29% 0.33% 

Edoxaban         30-
60 mg 

-7% +21% vs VKA 1.60-2.70% 0.44-0.70% 0.26-0.39% 

Aspirin 19% vs no 
tratment 

1.20-1.30% 1.0% 0.20-0.40% 

Aspirin + 
Clopidogrel 

+28% vs Aspirin 2.0-2.41% 1.50-1.70% 0.40% 

Use of Antithrombotic Agents for Stroke Prevention in Patients with Atrial Fibrillation 



• The risk of stroke and bleeding in patients with AF                       

is not homogeneous and may vary considerably from subject to 

subject according to the presence or not of several clinical and 

laboratory factors.  

• Consequently, it is necessary in clinical practice to adequately 

assess the risk of both stroke and bleeding in the single subject 

before starting OAC therapy in order to avoid treatment when it is 

harmful (that is when the risks of OAC therapy outweigh the 

potential benefits). 

Reasons for Risk Stratification 
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Lip GYH, Lane DA. JAMA  2015; 313:1950-1962 



CHADS2  score system 

Risk factor 
 
 

Points 

C Congestive HF (recent) 1 

H Hipertension (history of) 1 

A Age ≥75 years 1 

D Diabetes mellitus 1 

S2 Stroke/TIA 2 

CHADS2 

score 

Patients  
(n=1733) 

Annualized 
stroke rate      

(%/year) 

0 120 1,9 

1 463 2,8 

2 523 4,0 

3 337 5,9 

4 220 8,5 

5 65 12,5 

6 5 18,2 

Gage et al. JAMA 2001;285:2864–2870. 



Stroke risk stratification according to CHADS2 

Risk Category Predicted Risk 

CHADS2 = 0 low 

CHADS2 = 1 moderate 

CHADS2 ≥ 2 high 

Fuster V et al. Eur Heart J 2006; 27; 1979-2030 



  CHADS2 score system has only modest predictive value (c-

statistic 0.58 – 0.67) 

      It works quite well in identifying pts at high risk of stroke but is 

inadequate in stratifying those at moderate - low risk 

  Several cohorts have shown that up to 30-50% of patients are 

classified by CHADS2 as intermediate risk, thus falling in the grey 

zone where recommendation for OAC therapy is not always clear  

  Patients categorized as low risk by CHADS2 score, and thus not 

necessitating OAC according to guidelines, may have an annual 

stroke rate as high as 3.2% 

Limitations of CHADS2 score 



Lip GYH, Lane DA. JAMA  2015; 313:1950-1962 



CHA2DS2-VASc score system 

Risk Factor 
 
 

Points 

C Congestive HF( EF<40%) 1 

H Hypertension 1 

A2 Age ≥75 years 2 

D Diabetes mellitus 1 

S2 Stroke/TIA/TE 2 

V Vascular disease* 1 

A Age 65-74 years 1 

Sc Sex category (female sex) 1 

*prior MI, peripheral artery disease,                  
or aortic plaque 

*Lip et al. Stroke 2010; 41: 2731-2738; **Olesen JB et al. 2011; 342: d124 

CHA2DS2-
VASc score 

Patients 
(n=7329) 

Annualized 
stroke rate      
(%/year)* 

Annualized 
stroke rate      
(%/year)** 

 

0 1 0 0.78 

1 422 1,3 2.01 

2 1230 2,2 3.71 

3 1730 3,2 5.92 

4 1718 4,0 9.27 

5 1159 6,7 15.26 

6 679 9,8 19.78 

7 294 9,6 21.50 

8 82 6,7 22.38 

9 14 15,2 23.64 



Stroke risk stratification according to CHA2DS2-VASc 

Risk Category Predicted Risk 

CHA2DS2-VASc = 0 low 

CHA2DS2-VASc  = 1 moderate 

CHA2DS2-VASc  ≥ 2 high 

Importantly, female sex is considered a risk factor only in patients older than 65 years and when 
at least another additional risk factor is present. 
 



 

 It is best at identifying “truly low-risk” patients for whom the 

absolute risks of stroke/TIA or systemic embolism are less than 1% 

per year 

 It is as good as-possibly better than-the CHADS2 for predicting 

high-risk patients (about three-fourths) 

 It classifies only 15% of patients as intermediate risk, a category 

for which OAC is still somewhat controversial 

Advantages of CHA2DS2-VASc score 



Bleeding Score Systems 

 HAS-BLED 

 HEMORR2AGES 

 ATRIA 

 Outpatient bleeding score 

 Kuijer bleeding score 

 Shireman bleeding score 

 RIETE 



HAS-BLED score system 

Risk factor Points HAS-
BLED 
score 

Annualized bleeding 
rate      (%/year) 

 

H Hypertension (SBP >160 mm Hg) 1 0 1.13 

A Abnormal renal and liver function 1 o 2 1 1.02 

S Stroke  1 2 1.88 

B Bleeding tendency/predisposition 1 3 3.74 

L Labile INRs (TTR <60%) 1 4 8.70 

E Elderly (age >65 y, frail condition) 1 5 12.50 

D Drugs or alcohol excess 1 o 2 6 16.48 for ≥6 points 

7 

8 

9 

Pisters et al. Chest 2010; 138: 1093-1100. 



Bleeding risk stratification according to HAS-BLED 

Risk Category Predicted Risk 

HAS-BLED = 0 low 

HAS-BLED = 1-2 moderate 

HAS-BLED = ≥ 3 high 



Considerations (1) 

   Many risk factors for bleeding are also risk factors for stroke.     

Thus it is not rare that patients at high risk of stroke are also at high 

risk of bleeding.  

   A high HAS-BLED score (≥3) should not be a contraindication          

or a reason to discontinue treatment with OACs, as the reduction in 

stroke risk on anticoagulation usually far exceeds the small elevation 

in serious bleeding risk. 



Considerations (2) 

   A high HAS-BLED score (≥3) can be used to identify         

potentially correctable risk factors that contribute to bleeding        

such as uncontrolled hypertension, INR lability, concomitant use of 

aspirin or nonsteroidal anti-inflammatory drugs, and excessive 

alcohol intake 

   It should also alert physicians to schedule more regular follow-up 

visits and provide straightforward warning about the necessity of 

avoiding falls and not engaging in high –risk activities    
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Should this patient be treated with OACs 

? 

Critical question 



OAC / Net Clinical Benefit 

	

Potential benefit 
of ischemic 

stroke prevention 

Potential risk             
of serious bleeding,    

in particular ICH 



OAC / Net Clinical Benefit 

(Isoff OAC – Ison OAC) – 1.5 x (ICHon OAC –ICHon OAC)  

number of  IS avoided by OACs - number of ICH attributable to OACs x 1.5   
 

to account for the generally more disastrous effects of an intracranial bleed 
compared with an ischemic stroke 

Friberg L, et al. Circulation 2012; 125: 2298-2307 



Circulation 2012; 125: 2298-2307 

Thromb Haemost 2011; 106: 739-749 

Thromb Haemost 2012; 107: 584-589 

Net Clinical Benefit for Oral Anticoagulation, Aspirin, or No Therapy in Nonvalvular 
Atrial Fibrillation Patients With 1 Additional Risk Factor of the CHA2DS2-VASc Score 
(Beyond Sex). 
Lip GY, Skjøth F, Rasmussen LH, Nielsen PB, Larsen TB. 

J Am Coll Cardiol. 2015 ; 66: 488-90. 



Olesen JB et al. Thromb Haemost 2011; 106: 739-749 



Net Clinical Benefit for Oral Anticoagulation, Aspirin, or No Therapy in Nonvalvular Atrial Fibrillation 
Patients With 1 Additional Risk Factor of the CHA2DS2-VASc Score (Beyond Sex) 

Lip GYH et al. J Am Coll Cardiol. 2015; 66: 488-490. 



Banerjie A et al. Thromb Haemost 2012; 107: 584-589 

P.S. Patients with a high HAS-BLED score seem to derive the highest net clinical benefit 



 
Stroke rate per year 

 
 
 

Threshold for starting OAC therapy 

taking into account that NOACs reduce by 50% the 

annual incidence of ICH compared to warfarin 

 

 Warfarin:   1.7% 

 NOACs:    0.9%                       



 

 Reasons for the evaluation 

 Stroke risk stratification 

 Bleeding risk stratification 

 Net clinical benefit of OACs 

 Indications to antithrombotic treatment 

 

Main Issues 



Lip GYH, Lane DA. JAMA  2015; 313:1950-1962 

Algorithm for Risk Stratification and Selection of Anticoagulation Therapy for Stroke Prevention in AF 
 

First Step 

Pts < 65 years 
with no risk factors 

OAC therapy 



Conclusions (1) 

   Decisions regarding appropriate stroke prevention require individual 

assessment of stroke and bleeding risk on anticoagulation with 

warfarin and NOACs 

   Use of risk scores such as CHA2DS2-VASc and HAS-BLED can help in 

the selection of appropriate management strategies and 

antithrombotic agents 

  A CHA2DS2-VASc of 1 in male and 2 in female is usually sufficient to 

start OAC therapy, as the reduction in stroke risk on anticoagulation 

usually far exceeds the small elevation in serious bleeding risk. 
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Figure 1. Percent of patients free from stroke over time, stratified by time spent in therapeutic 
range (INR 2.0–3.0).  

FD Richard Hobbs et al. European Journal of Preventive 
Cardiology 2015;2047487315571890 



Lip GYH, Lane DA. JAMA  2015; 313:1950-1962 



Lip GYH, Lane DA. JAMA  2015; 313:1950-1962 

Algorithm for Risk Stratification and Selection of Anticoagulation Therapy for Stroke Prevention in AF 
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• Rate of ischaemic stroke 3.2% in intermittent AFib and 3.3% in sustained AFib 

Stroke Risk Equivalent in Intermittent and Sustained AF 

2 

14 

6 

10 

Hart RG  et al. JACC 2000; 35: 183-187 

Intermittent 

Sustained 


