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Atrial Fibrillation, Hypertension 

 & the Role of Calcium Scoring 

• Hypertension Update 

– 15 Minutes 

• Atrial Fibrillation 

– 25 Minutes 

• Calcium Scoring 

– 15 Minutes 

• Discussion 

– Time left over! 



• 67 Pages Long, 735 References 

• 29 Sub-Headings for identified risk factors 

Stroke 2011;42:517-584 



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 level 

distribution have a x16 increased risk of stroke 

– BUT small actual numbers have this high BP 
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NZ Guidelines Group 5-Year CVS Risk 

Examples: Who Gets BP Pills? 

• Gender: Male/ Female 

• Ages: 40, 50, 60, 70 

• High risk ethnic group: No 

• Average BP: 165/80 

• TC/HDL Ratio: 3 

• Current/recently quit smoker: No 

• Diabetes: No 

• Family History CVA/IHD: No 



NZ Guidelines Group 5-Year CVS Risk 
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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 



J Hypertension 2013; 31: 1281-1357 

European Hypertension Guidelines 2013 

• 78 Pages, 735 References 



Hypertension & Treatment: Missed Opportunities 

• Pts with a BP > 140/90: 

– Give lifestyle advice 

– Consider for medication 

– Generic drugs are very cheap options  

• Consider treatment even at a younger age 

– Consider how illogical is a 5 year risk 

– Consider a patients life-time CVS risk 

• Current pandemic of atrial fibrillation 

– often results from sub-optimal hypertension 

management 



Hypertension & Treatment: Summary 

• All major drug classes reduce morbidity & 

mortality 

• First choice hypertension drugs: 

– ACE-I/ARBs for most pts 

– Calcium channel blockers excellent for older pts 

e.g. Amlodopine 

– B Blockers should be avoided unless IHD or CHF 

• Combinations of hypertension drugs are now 

recommended to attain BP goals 



Circulation 2012;126:2976-2982 
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Renal Artery Denervation for the Treatment 

of Drug-Resistant Hypertension 

• Pts with systolic BP > 160 mmHg 

– Despite > 3 BP drugs (including a diuretic) 

• Renal Denervation 

– Minimally invasive catheter procedure 

– Disrupts renal afferent & efferent nerves 

– Decreased sympathetic outflow to the kidneys 

– Reduces renin release & sodium retention 

– Increases renal blood flow & lowers BP 



Adapted from Krum H et al. Circ 2011;123:209-215 
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Symplicity HTN 2 Trial (N=106 pts): 

 1 Year FU (N=82 pts) 

Circulation 2012;126:2976-2982 

n=47 n=35 

n=52 n=54 

n=49 n=51 



Renal Artery Denervation for the Treatment of 

Drug-Resistant Hypertension 

• Promising, not yet proven 

• Syst-Eur trial 2013 (ESH Report) 

– 10 large European Centres 

– Only 4 mmHg SBP reduction 

– NB. Placebo effect 

– NB. ‘Regression to the mean’ 

• Invasive, expensive 

– Approx $17,500 

• Exciting: Some pts likely to get 
significant benefit 

• Not a ‘cure-all’ for hypertension 

– Will not remove need for some drugs 

• Watch this space! 
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Atrial Fibrillation, Hypertension 

 & the Role of Calcium Scoring 

• Hypertension Update 

– 15 Minutes 

• Atrial Fibrillation 

– 25 Minutes 

• Calcium Scoring 

– 15 Minutes 

• Discussion 

– Time left over! 



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  

• No requirement for routine coagulation monitoring 

(good & bad issues: compliance) 

 

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 

•Potential for bias 

• 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 



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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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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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 (haemorrhagic) stroke within 6 months 

• Active liver disease 

• ACS Patients 



Good Clinical Practice: 

 Dabigatran & Prosthetic Heart Valves 

• Heart valve pts were excluded 

from the RE-LY trial 

• A specific trial of warfarin vs 

Dabigatran has been run: warfarin 

was superior 

• Don’t ‘translate’ x1 anti-coagulant 

trial into another clinical area, 

without another clinical trial  

• Always use warfarin for valve pts 



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-Quartiles 



RE-LY: Time in Therapeutic INR Range 

TTR: Top Quartile 

If INR is tightly controlled: no 

benefit to Dabigatran (ICH) 

Strokes + 

Embolic 

Events 



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 

• PHARMAC $120 million (NZ dollars) investment over 

5 years 

– Inadequate notice 

– Irresponsible, global release of potent (dangerous) medication 



Dabigatran: Bleeding Risk 



Dabigatran: Bleeding Risk 



Dabigatran: Perioperative Management 



Dabigatran: Perioperative Management 



Dabigatran (Poor) Blood Tests: 

 Thrombin Clotting Time (TCT) & APPT 



Dabigatran: Blood Tests Thrombin 

Clotting Time (TT) & APPT 

No Specific blood test for Dabigatran Effects 

Possible useful for compliance? 



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, Hypertension 

 & the Role of Calcium Scoring 

• Hypertension Update 

– 15 Minutes 

• Atrial Fibrillation 

– 25 Minutes 

• Calcium Scoring 

– 15 Minutes 

• Discussion 

– Time left over! 



CT Calcium Scoring & CVS Risk 

Assessment in 2013 

(In 15 Minutes: 10 Points) 



Cause of  NZ Deaths 

CVS Disease   40% 

Cancer             30% 

‘Other’ Cause  30% 

CVS Disease: Is it a Major Problem in New Zealand? 



Expensive Treatments 

STENTS 

CABG 

ICD 

Point 1: CVS Disease is an Expensive & 

Major Problem in New Zealand: 

Prevention is Better than Cure 



Do We Really Understand Atherosclerosis? 



Atherosclerosis: Highly Complex 

Point 2: Atherosclerosis is Poorly understood: 

but is driven by lifestyle or genetic factors 

Lifestyle Genetic 



Atherosclerosis: A Complex Ageing/Disease Process 

How Do We Assess CVS Risk in New Zealand? 



Framingham-Based CVS Risk Tables: 

Risk Factors Used in NZ 

• Age (decades) 

• Gender 

• Diabetes Status (Y/N) 

• Hypertension 

• Smoker (Y/N) 

• Total Cholesterol/HDL 

Ratio 



Family history of premature  CHD or ischaemic stroke: 
• In a first-degree male relative before the age of 55 years or 
• In a first-degree female relative before the age of 65 years 

Maori 

Pacific peoples or people from the Indian subcontinent 

People with both diabetes and microalbuminuria 

People who have had type 2 diabetes mellitus: 
• For more than 10 years or 
• Who have an HbA1c consistently greater than 8% 

(People with the metabolic syndrome) GONE 2009 

IF Total Cholesterol > 8  then risk >  15% 

if Total Cholesterol/ HDL > 8  then risk> 15% 

if  BP consistently > 170/100 then risk > 15% 

Additional 5% CVS Risk Factors (2003/2009 NZ Guidelines) 



Point 3: In NZ We Assess this Complex Ageing/Disease Process with 

only 6 Major and a few additional Minor Risk Factors from a 50 

year-old Study of 5,600 people in the USA………. 



Can the USA Framingham Tables Really Predict CVS 

Risk: in Young ACS Patients in New Zealand? 



“Your current risk right now”……….[Really?!] 



Auckland City Hosp CCU Pts 1 June 06 to 30 June 07 
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Pts with NZ Framingham CVS Risk > 15% over 5 Years 

J Looi, CJ Ellis et al CSANZ 2008 



Point 4: The NZ Framingham Guideline 

Tables Cannot Predict CVS Risk in 

Young ACS Patients in New Zealand 



We will soon have the ‘PREDICT’ 

New Zealand Data, so we won’t need 

to use Framingham Tables 

 

[Unfortunately Wrong] 



PREDICT ICD 10 AM Codes: Endpoints (1) 



PREDICT ICD 10 AM Codes: Endpoints (2) 

40% of Endpoints are ‘TIAs’………Is this accurate? 

2013: Now 5% are ‘TIAs’……….Is this now accurate? 



Some Problems with PREDICT 10 Comparison Study: 

“Framingham vs. New Zealand Data” 

• Framingham data collected by careful FU with 
Research Nurse [expensive study] 

• PREDICT cohort is based on public hospital 
admissions linked to deaths & readmissions [cheap] 

– House surgeon & coder dependent 

– Accuracy uncertain e.g. Excess of ‘TIAs’ [40% endpoints] 

• Other Inaccuracies: 

– Which eligible patients were enrolled ?% & ? type 

– Silent MI, UAP, TIAs (in community): not recorded 

– Private hospital admissions: not recorded  

• PCIs/CABGs: not recorded 

• MIs/ UAP/PVD: not recorded 

• Heart failure admissions etc.: not recorded 



• The best Epidemiological 
models of CVS risk 
assessment are inaccurate 

• PREDICT has some useful 
ideas, but is fundamentally 
flawed in design 

– Especially relying on weak 
endpoints to drive the study 

• It may (or may not) be an 
improvement……. 

Point 5: Unfortunately the PREDICT CVS Risk 

Assessment Programme is Flawed in Design 



Are We Surprised that Epidemiological Studies 

Struggle to Accurately Detect CVS Risk for 

Individuals in New Zealand? 



Illogical Process? 

In Other Areas of Medicine, we ‘Look for Disease’ 

• Breast Cancer: Mammogram 

• Colon Cancer: Colonoscopy 

BUT 

• Coronary Artery Disease: ‘Coloured Charts’ or 
Equations of Risk Factors? 

What happens if we ‘Look for Disease’ in Coronary 
Artery Disease? 

• Calcium Scoring 

• CT Cardiac Angiography 



Calcified Coronary Arteries  

• Intuitive for CVS Risk 

– Look for disease 

– Concept used elsewhere 

• Coronary Atherosclerosis & 

calcification is the ‘End 

Product’ of all CVS risk 

factors [known or unknown]  



“Is Coronary Calcium Scoring: the 

Logical Way to Assess CVS Risk?” 

Point 6: Beware: CT Coronary Calcium 
Scoring is challenging the established 

 [and entrenched?] 

 epidemiological concepts of CVS risk 
assessment  



Coronary Artery Scanning

u SEVERE
CALCIFICATION

What is a CT Calcium Score Test? 

•X-Ray ‘slices’ of the heart 

•3mm Intervals 

•About 50 cardiac slices per scan 

•Computer-assisted algorithm 

•Score relates to volume and 

density of calcium in the coronary 

arteries (Units: “Agatston”) 



No calcium Heavy calcium 

Images from a CT Calcium Score Test  







Coronary Ca Score: Males 
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Coronary Ca Score: Females 
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Coronary Artery Scanning

u SEVERE
CALCIFICATION

Does a CT Calcium Score Test 

Help with CVS Risk Assessment? 



St Francis Heart Study [of 4,613 Asymptomatic People] 
Arad et al. JACC 2005;46: 158-65, 166-72. 

A Coronary Calcium Score of > 100 Agatston units 

• x 10 times increase risk of a CVS events 

 

The Coronary Calcium Score 

– Was superior to the Framingham Risk Equation 

(Receiver-operator curve 0.79 + 0.03 vs 0.69 + 0.03, 

p=0.0006) 

– Enhanced stratification of Framingham Risk 

categories, low, intermediate, high risk (p<0.0001) 



St Francis Heart Study: Coronary Event Rates as a function 

of Calcium Score within Framingham Risk Groups 
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Calcium Score & Any Coronary Events: 

MESA Study   NEJM 2008;358:1336-45 

P<0.001 
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(123 had a prior history of definite CHD so have

been excluded from this analysis)
Results: Agatston Calcium Score by Band of 5-Year CVS Risk 

Estimated by the NZ Guidelines Group 2009 ‘Adjusted’ 

(Anderson) Framingham Equation.  CJ Ellis et al 2013 CSANZ 

N=3477 pts 



CVS Risk 

Assessment 

Framingham-Based: 

5 or 10-Year Risk & 

“Lifetime-Risk” Family History 

Calcium Scoring (& CT 

Angiography) “Modern Risk Factors” 

Point 7: A Calcium Score 

is MORE Predictive of 

CVS Risk than the Entire 

Framingham Equation 



Point 8: Remain an Independent Clinician 

• When assessing CVS risk remain a Clinician 

– Look after your patient! 

• Nothing in medical practice is easy! 

• Use all of the available ‘clues’ available 

• Use whichever Epidemiological tool is currently 

promoted……..with caution 

• Think about 10 year or lifetime CVS risk! 



Calcium Score (Alone) 

~ 1 mSv: Same 

 as a Mammogram 

Point 9: The Radiation Dose of  a CT Calcium Score 

is Reasonable as a Screening Test  

Background Radiation 

dose in NZ is 3 mSv/year 



Summary: CT Calcium Scoring & CVS Risk Assessment in 2011 

(In 12 Minutes!) 



Point 10: Calcium Score Testing is Now Here 

• The CT Calcium Score Test is available NOW 

– Painless, proven, safe, effective 

• Some patients may also be helped by a Cardiology 
assessment 

– Including a Calcium score/CT Cardiac angiogram 

• ‘Individualised’ CVS risk assessment is the future 

– It focuses the problem to those who actually develop 
significant atherosclerosis 

• Public patient provision for Calcium scoring could 
be undertaken NOW 

– With time, there will [eventually] be access: be patient! 



Atrial Fibrillation, Hypertension 

 & the Role of Calcium Scoring 

• Hypertension Update 

– 15 Minutes 

• Atrial Fibrillation 

– 25 Minutes 

• Calcium Scoring 

– 15 Minutes 

• Discussion 

– Time left over! 




