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Generally Non-Modifiable Risk Factors 

• Age 

• Gender 

• Low Birth Weight 

• Race/Ethnicity 

• Genetic Factors 

AHA/ASA Guidelines for Primary Prevention of Stroke 2011 



Well Documented & Modifiable Risk Factors 

• Hypertension 

• Cigarette smoking 

• Diabetes mellitus 

• Dyslipidaemia 

• Atrial Fibrillation 

• Other Cardiac Conditions 

• Asymptomatic Carotid Stenosis 

AHA/ASA Guidelines for Primary Prevention of Stroke 2011 



Well Documented & Modifiable Risk Factors 

• Sickle cell disease 

• Postmenopausal hormone therapy 

• Oral contraceptives 

• Diet & nutrition 

• Physical inactivity 

• Obesity & Body fat distribution 

AHA/ASA Guidelines for Primary Prevention of Stroke 2011 



Less Well Documented or Potentially 

Modifiable Risk Factors 

• Migraine 

• Metabolic syndrome 

• Alcohol consumption 

• Drug abuse 

• Sleep-disordered breathing (OSA) 

• Hyperhomocysteinaemia 

• Elevated lipoprotein (a) 

• Hypercoagulability 

• Inflammation 

• Inflammation 

• Infection 

AHA/ASA Guidelines for Primary Prevention of Stroke 2011 



Hypertension 

http://diabeteshealth.com/cartoons/general/478.html


Hypertension & Stroke 

• Hypertension: the most important risk factor for stroke 

– Causes 60% of strokes 

• Individuals in the uppermost 5th of the BP distribution 

have a x16 increased risk of stroke 

– BUT small actual numbers have this high BP 

• Most strokes occur in people with only mildly raised BP 

– Hence it is important to treat mildly raised BP to reduce the 

incidence across a population 



Hypertension & Treatment 

• Pts with a BP > 140/90 should be given lifestyle advice & 

probably medication  

– Treatment should be considered regardless of age 

• All major drug classes reduce morbidity & mortality 

– B Blockers should be avoided as 1st line unless IHD or CHF 

– ACE-I/ARBs probably 1st choice 

– Amlodopine excellent for older pts 

• Several drugs are often needed 

– Use at a medium dose, often well tolerated 

– Strategy limits side-effects e.g. calcium channel blockers & SOA 



Stroke Prevention & Statin Therapy? 

It’s all about Assessing CVS Risk: 

The more the risk, the more the benefit and 

The less the risk, the less the benefit 



Pravastatin Therapy & the Risk of Stroke (LIPID) 

                                                H White et al. NEJM 2000;343:317-326 

9014 Pts, Prior MI/UAP 

RRR: 19%, p=0.05 

4.5% 

3.7% 



Cholesterol Treatment Trialists (CTT) Collaborators 2010 Paper 

Lancet 2010; 376: 1670-81 

THE Statin Paper 



CTT Lancet 2010 Interpretation 

• Statin therapy safely reduces 5-year incidence of 

major CVS events by ‘just over’ 1/5 per 1.0 

mmol/l reduction in LDL cholesterol 

• There was no evidence of any threshold within the 

cholesterol range studied, suggesting that 

reduction of LDL cholesterol by 2-3mmol/l would 

reduce risk by about 40-50% 

 

Lancet 2010; 376: 1670-81 



Atrial Fibrillation/Flutter & Stroke 

• 15% of strokes are cardio-

embolic from atrial 

fibrillation/flutter 

• Clots usually form within the 

LA appendage 

• Aspirin reduces stroke: 19% 

• Aspirin & clopidogrel: 28% 

• Warfarin reduces stroke: 64% 



AHA/ASA Guidelines for Primary Prevention of Stroke 2011 



Atrial Fibrillation 2010 ESC Guidelines:  
Risk factor-based point-based scoring  

system - CHA2DS2-VASc   

*Prior myocardial infarction, peripheral artery disease, aortic plaque. Actual rates of stroke in contemporary 

cohorts may vary from these estimates. 



Atrial Fibrillation 2010 ESC Guidelines:  

Approach to Thrombo-Prophylaxis in AF 



• Oral pro-drug, converted to Dabigatran 

• Potent reversible direct thrombin inhibitor (DTI) 

• Half life of 12-17 hrs, ~ 80% renal excretion 

• 6.5% bioavailability, rapid onset of action 

• Predictable and consistent anticoagulant effects 

• Low potential for drug-drug interactions, no drug-food 
interactions 

• No requirement for routine coagulation monitoring  

 

Dabigatran Etexilate:  

a novel direct thrombin inhibitor 





The RE-LY Trial 
                          NEJM 2009; 361: 1139-51 

Randomized Evaluation of Long-Term Anticoagulation Therapy 



RE-LY: Baseline Characteristics 

Characteristic Dabigatran 110 mg Dabigatran 150 mg Warfarin 

Randomised 6015 6076 6022 

Mean age (years) 71.4 71.5 71.6 

Male (%) 64.3 63.2 63.3 

CHADS2 score 

(mean) 

     0-1   (%) 

     2      (%) 

     3+    (%) 

 

2.1 

32.6 

34.7 

32.7 

 

2.2 

32.2 

35.2 

32.6 

 

2.1 

30.9 

37.0 

32.1 

Prior stroke/TIA 

(%) 
19.9 20.3 19.8 

Prior MI (%) 16.8 16.9 16.1 

CHF (%) 32.2 31.8 31.9 

Baseline ASA (%) 40.0 38.7 40.6 

VKA naïve (%) 50.1 50.2 48.6 

Connolly SJ., et al. N Engl J Med 2009; 361:1139-1151. 



The RE-LY Trial: Unusual Features 
                          NEJM 2009; 361: 1139-51 

• Blinded Dabigatran 110mg bd or 150mg bd 

• Open-Label use of warfarin, INR adjusted at local Centre 

• Used blinded adjudicators for endpoints of study, to try to adjust for 

un-blinded warfarin use 

• Extra endpoints 1 year later (NEJM 2010;363:1875-1876) 

• Initially a significant 38% increase in MI in Dabigatran group 

• 81 new events discovered: 27% increase in MI (Not Significant) 

 



RE-LY Primary Endpoint: Stroke or Systemic Embolism 



Months 

RE-LY Primary Endpoint: Stroke or Systemic Embolism 

Cumulative 

Hazard Ratio 

RR 0.90 

(95% CI: 0.74–1.10) 

p<0.001 (NI) 

p=0.30 (Sup) 

RR 0.65 

(95% CI: 0.52–0.81) 

p<0.001 (NI) 

p<0.001 (Sup) 



RR 0.65 (95% CI: 0.52–0.81) 

p<0.001 (sup) 

RE-LY Primary Endpoint: Stroke or Systemic Embolism 
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Connolly SJ., et al. N Engl J Med 2009; 361:1139-1151. 
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RE-LY: Major Bleeding Rates 

RR 0.93 (95% CI: 0.81–1.07) 

p=0.32  
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Connolly SJ., et al. N Engl J Med 2009; 361:1139-1151. 



RR 0.88 (95% CI: 0.77–1.00) 

p=0.051 

RE-LY: All Cause Mortality 

RR 0.91 (95% CI: 0.80–1.03) 

p=0.13  
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Connolly SJ., et al. N Engl J Med 2009; 361:1139-1151. 
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RR 0.26 (95% CI: 0.14–0.49) 

p<0.001  

RE-LY: Haemorrhagic Stroke 
RR 0.31 (95% CI: 0.17–0.56) 

p<0.001  
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Connolly SJ., et al. N Engl J Med 2009; 361:1139-1151. 



RE-LY: Specific Annual Bleeding Rates 

• Intra-cranial bleeding: No. (*p<0.001) 

– Warfarin  87 0.74% 

– Dabigatran 150mg bd 36 0.30%* 

– Dabigatran 110mg bd 27 0.23%* 

• GI bleeding   No. (*p<0.001) 

– Warfarin  120 1.02% 

– Dabigatran 150mg bd 182 1.51%* 

– Dabigatran 110mg bd 133 1.12 % 

• Myocardial infarction 

– More MIs with Dabigatran (NS in 2010) 



RE-LY Study: Specific Exclusions 

• Severe heart valve disorder 

• Creatinine clearance < 30ml/min 

• Stroke within 14 days 

• Severe stroke within 6 months 

• Active liver disease 

• ACS Patients 



Practice: Dabigatran & Prosthetic Heart Valves 

• Heart valve pts were excluded 

from the RE-LY trial 

• A specific trial of warfarin vs 

Dabigatran showed warfarin 

to be superior 

• Always use warfarin 



RE-LY: Major Bleeding Rates & Patient Age 

Circulation 2011;123:2363-2372 



RE-LY: Major Bleeding Rates & Patient Age 



RE-LY: Major Extra-Cranial Bleeding Rates 

& Patient Age 

• For patients < 75 years, major bleeding rates 
– Warfarin   3.04% 

– Dabigatran 110mg bd  1.89%, p<0.001 

– Dabigatran 150mg bd  2.12%, p<0.001 

• For patients > 75 years, major bleeding rates 
– Warfarin   4.37% 

– Dabigatran 110mg bd  4.43%, p=0.89 

– Dabigatran 150mg bd  5.10%, p=0.07 

• (Intra-Cranial bleeding rates were lower with 
Dabigatran in both age groups) 



Practice: Major Extra-Cranial Bleeding Rates 

& Patient Age 

• Age < 75 years, consider 
Dabigatran 150mg bd for 
overall benefits 

• If on warfarin, with good 
INRs, don’t change 

• Age > 75 years, consider 
Dabigatran 110mg bd or 
warfarin, to reduce bleeding  

• Age > 75 years & renal 
impairment, consider 
warfarin 

 



RE-LY: Time in Therapeutic INR Range 

Lancet 2010;376:975-83 



RE-LY: Time in Therapeutic INR Range 

Lancet 2010;376:975-83 

Fig 1. Country distribution of mean time in therapeutic range 



RE-LY: Time in Therapeutic INR Range-Quartiles 



RE-LY: Time in Therapeutic INR Range 

TTR: Top Quartile 

If INR is tightly controlled: 

no benefit to Dabigatran 



RE-LY: Cost Effectiveness 

Circulation 2011;123:2562-2570 



RE-LY: Cost Effectiveness 

• RE-LY Editorial (NEJM 2009): B Gage 

– NNT with Dabigatran to prevent 1 haemorrhagic stroke 
= 370 pts 

– NNT with Dabigatran to prevent 1 non-haemorrhagic 
stroke = 357 pts 

– Cost per stroke averted of $1.3 million (US$) estimated 
in 2009. Cost dependant on drug costs in particular 

• 2011 Shah & Gage (Circ 2011) 

– Used QUALY target of $50,000 (US$) 

– Dabigatran 150mg bd if high risk, unless INR control 
was excellent 

– Warfarin if moderate risk, unless INR control was poor 



Dabigatran: Bleeding Risk 



Dabigatran: Bleeding Risk 



Dabigatran: Perioperative Management 



Dabigatran: Perioperative Management 



Dabigatran: Blood Tests Thrombin (Clotting) Time (TT) 



Dabigatran: Blood Tests 

Thrombin (Clotting) Time (TT) 



Thrombin Clotting Time (TCT) 

• Thrombin clotting time 
directly assess thrombin 
activity 

• Very sensitive 

• Linear curve 

• At higher concentrations 
TT exceeds value given 
by meters 

• Useful to see if any drug 
is present (compliance) 



Conclusions: Primary Prevention of Stroke 1. 

• Population approach: 

– Lifestyle choices (Diet, exercise, smoking etc) are 

very important 

• Patient & Population approach: 

– Vigorous Hypertension management is crucial  

– Statin management is recommended 



Conclusions: Primary Prevention of Stroke 2. 

• For Atrial Fibrillation 

– Warfarin reduces strokes by 64% & remains a reasonable choice 

– Dabigatran 150 mg bd has superior efficacy with similar bleeding 

– Dabigatran 110 mg bd has significantly less bleeding with  
similar efficacy 

– A reduction in intracranial haemorrhage is seen with Dabigatran 

• As a Clinician, for each patient, always consider the risk/benefit of: 

– Older age 

– Renal function 

– Peptic problems (acidic drug) 

– Bleeding risk/trauma (no reversal agent for Dabigatran) 

– Compliance, is the pt really taking the pills? 

• Dabigatran is the 1st of several exciting new Oral Anti-
coagulant Drugs 





 



 



Atrial Fibrillation 2010 ESC Guidelines:  
Point-Based Scoring System (CHA2DS2-VASc) 

& Adjusted Stroke Rate 



The HAS-BLED bleeding risk score 

*Hypertension is defined as systolic blood pressure  > 160 mmHg. 

INR = international normalized ratio. 



RE-LY Primary Endpoint: Stroke or Systemic Embolism 
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Connolly SJ., et al. N Engl J Med 2009; 361:1139-1151. 



CTT 2010 Lancet Paper: 22% Reduction in Any Major CVS Event 



CTT 2010 Lancet Paper.  Also www.ctsu.ox.ac.uk/projects/ctt 



CTT Collaboration, Lancet, 2010;376:1670-81 

Effects of statins on major vascular events for 
subjects with and without CHD  



CTT Collaboration, Lancet, 2010;376:1670-81 

Effects of statins on  major vascular events by 

LDL cholesterol level before treatment 



CTT Collaboration, Lancet, 2010;376:1670-81 

Effects of statins on  major vascular events by age 



Hypertension: SALT 

• Trials of modest salt reduction (TOHP 1 & 
2) have shown a 25-30% reduction in CVS 
events at 10 to 15 years FU 

• In developed countries, 75-80% of 
consumed salt is hidden in foods: 

– Processed ‘ready’ meals 

– ‘Fast’ foods 

– Restaurant/Canteen meals 

• Important message for patients  


