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Who is this?



The Yellow Emperor

‘When the pulse is irregular and tremulous and the beats occur at 
intervals, then the impulse of life fades’

Huang Ti Nei Ching Su Wen

As lessons from ancient history are still pertinent in today’s society, the 
saying of the Yellow Emperor is unfortunately still daily practice: 

AF patients have a doubled mortality risk.



Who is this?



William Harvey 

• 1628 Published De Motu Cordis
• Anatomical Account of the Motion of the Heart and Blood

• Incited considerable controversy within the medical community.
• Some doctors affirmed they would "rather err with Galen than 

proclaim the truth with Harvey



Who is this?



Johann Jakob Wepfer

• 1658-Shows intracerebral haemorrhage is the cause of apoplexy
• Defined 

• sanguineous apoplexy
• serous apoplexy

• In his declining years he suffered from a slow irregular pulse, 
breathlessness and orthopnoea

• Before his death asked his son in law, Johann Conrad Brunner to ensure he 
underwent a post mortem

• Fluid in chest and abdomen
• Enlargement of the heart
• Hardening of the aorta and other major arteries
• Diagrams are probably the first demonstration of atherosclerosis 



Atrial Fibrillation-Stroke

• c 4000- Yellow Emperor
• c 1600’s Sir William Harvey 

• observed chaotic motion of atria in open chest animal

• c 1650’s Wepfer
• 1909 Sir Thomas Lewis

• “irregular or fibrillatory waves and irregular ventricular response”
• “absent atrial activity with grossly irregular ventricular response”



Atrial Fibrillation-Clinical Practice
Age (Yrs) Manitoba F/U Study Framingham

Prevalence Incidence Prevalence Incidence

20 0 0 - -

30 0 0 - -

40 1.1 0.3 0.4 0

50 5.1 0.7 0.8 0.4

60 18.0 3.5 1.9 0.9

70 54.4 8.6 9.1 4.5

80 92.7 16.3 21.9 12.5

90 105 - - -

Incidence per 100,000 patient years. Prevalence per 1000,000 patients



Atrial Fibrillation-Stroke
• First half 20th century Harvey and Levine demonstrated AF with mitral stenosis increased the incidence of 

auricular (atrial) thrombosis
• Series of autopsy by Hey and Levine demonstrated that those with mitral stenosis and AF had increased 

thrombus compared with those without AF
• Further 1970s, the Framingham study was the first to demonstrate that the risk of stroke extended to those 

with AF and without mitral stenosis (although lower risk 5- vs 17 fold increase)
• 1980s brought early attempts to delineate the association between paroxysmal AF and stroke 
• Connection between stroke and nonrheumatic AF led to trials evaluating the role of anticoagulation for 

stroke prevention (anticoagulation seen to be of value in rheumatic valvular AF)
• Adjusted-dose warfarin reduced stroke by 62%

• absolute risk reductions 2.7% per year for primary prevention and 
• Absolute risk reduction 8.4% per year for secondary prevention. 
• Major extracranial bleeding was increased by warfarin therapy (absolute risk increase, 0.3% per year)

• Aspirin reduced stroke by 22% 
• Absolute risk reductions 1.5% per year for primary prevention
• Absolute risk reduction 2.5% per year for secondary prevention



Warfarin

• 1920’s Dead cows on the prairies of north America and Canada died from internal 
bleeding

• Fed of spoilt sweet clover hay, contaminated with mould
• Frank W. Schofield and Lee M. Roderick showed removing the hay or transfusing 

blood from healthy cows aided recovery
• 1940: Link and colleagues show natural substance called coumarin was oxidized in 

mouldy hay to produce as dicoumarol
• 1945: Link considered using a coumarin derivative as a rodenticide, took 42 

modifications to develop Warfarin that was marketed in 1948
• 1951:US Army inductee attempted suicide warfarin in rodenticide, but fully 

recovered after being treated with vitamin K in hospital
• 1955:US president Dwight D. Eisenhower prescribed the drug after a myocardial 

infarction
• 1978: John W. Suttie and colleagues demonstrated that warfarin disrupts vitamin K 

metabolism by inhibiting the enzyme epoxide reductase.



Atrial Fibrillation-Case Finding



SAFE study

• 50 practices, total 14,802 patients over 65 over 12 months

• 25 intervention practices
• Systematic screening – invited for ECG
• Opportunistic screening – pulse check at routine appt and ECG if pulse irregular

• 25 control practice
• No screening



SAFE study

• Number of new cases of AF identified:
• Intervention practices 1.63%
• Control practices 1.04%
• Difference 0.59% (95%CI 0.20%-0.98%)

• Screening
• Systematic screening 1.62%
• Opportunistic screening 1.64%
• Difference 0.02% (95%CI –0.5%-0.5%)

• Screening is effective to identify new cases of AF
• Opportunistic screening equivalent to systematic screening at lower costs (no 

recall and fewer ECGs needed)
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Atrial Fibrillation-Stroke risk reduction



BAFTA study
• BAFTA: RCT of warfarin vs aspirin for stroke prevention in AF in a primary care population 

aged over 75
• Aim: To compare the incidence of fatal and non-fatal disabling stroke (ischaemic and haemorrhagic), 

intra-cranial haemorrhage and other significant arterial embolism in patients randomised to warfarin 
(target INR 2-3) or aspirin (75mg)

• 973 patients ≥ 75 yrs with AF assigned to warfarin (INR 2–3) vs aspirin (75 mg/day)

• Primary endpoint – fatal or disabling stroke, ICH or systemic embolism
• Risk per year
• Warfarin: 1.8%; 
• Aspirin: 3.8%
• Relative risk warfarin vs aspirin: 0.48; P = 0.003

• Major extracranial hemorrhage
• Risk per year
• Warfarin: 1.4%:
• Aspirin: 1.6%
• Relative risk warfarin vs aspirin: 0.87



GRASP Tool and NHS-Improvement Heart



GRASP Tool and NHS-Improvement Heart



Marked under use of a cheap and effective 
intervention that cuts stroke risk by c60%

This is not news.

“overuse” of anti platelet medicine

GRASP Tool and NHS-Improvement Heart



Even in really high risk patients

34% anticoagulated

Community dwelling AF stroke survivors

N=3500.

NNT = 10-12

GRASP Tool and NHS-Improvement Heart



Occam’s Razor

• The solution that requires the fewest steps should be preferred



The Bradford AF Quality 
Improvement Program (QIP)
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Approach was simple
• Clear quality standard
• Measurable at practice 
• Make data available and public to all practices
• Achievable benchmark of care target for each practice –

what level are the 2nd quintile performers achieving
• Ten evidence based strategies were consistently applied 

to the practices that were participating to encourage 
improvement.

• Bespoke support and advice to practice and more 
widely - Q&A / Expert events / training / Practice visits / 
IT tools

• 18 months.
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YES 

NO 

After 3 months consider a switch to a NOAC if the 
INR >5, OR 2 consecutive INRs <1.8, OR frequent 

INR testing required 
YE

YES 

NO YES 

SCORE >0 

YES NO 

Patient confirmed to have Atrial Fibrillation on ECG recording.  
All forms of Atrial Fibrillation (Paroxysmal, Persistent, Long Term Persistent & Permanent) 

require Stroke Risk Assessment 

Is the patient less than 65 years old with no cardiovascular risk factors? 
Such as diabetes, hypertension, PVD, IHD, LVSD,CCF  

Undertake a CHA2DS2VASc score to 
define low risk patients SCORE 0 

No thromboprophlaxis required 
Aspirin only prescribed if required for 

previously diagnosed vascular disease 

ANTICOAGULATIO
N DECLINED 

Discuss anticoagulation with the patient with AF, this should include attention to bleeding risk. 
Remember that published evidence suggests that patients are generally accepting of higher risk 

of bleeding than clinicians to prevent stroke 

Can the patient take Warfarin therapy (no previous allergic response or side effects)? 

Is the patient willing to trial Warfarin therapy? Consideration of a Novel Oral 
Anticoagulant (NOAC) should be 

made. 

There are three currently 
licensed medication 

Apixaban,Dabigatran and 
Rivaroxaban. 

Dose adjustments are required 
for Age, Renal Function and body 

mass 

I suggest that the renal function 
and FBC is checked every 3 

months 

I would not suggest this form of 
medication in the frail or if poor 

compliance is an issue 

These medications currently can 
not be monitored or reversed 

NO 

Initiate Warfarin therapy under the direction of an 
anticoagulation clinic with a target INR of 2.0-3.0 

(tolerance up to INR 4.0) 

After 3 months is the Warfarin well controlled with 
an Individual Time in Therapeutic Range (iTTR) of 

>65% 

Continue oral anticoagulation indefinitely with annual reassessment of FBC, U&E, LFTs, and 
consideration of iTTR and bleeding risk 

                                                                                                
Contraindications to The Initiation of Oral Anticoagulants & Anti-platelet Agents 

in Patients with Atrial Fibrillation in Primary Care 

As  a  patient’s  relative  stroke  &  bleeding  risk  can  change,  it  is  essential  that  all  AF  patients  are  reviewed  at  LEAST 
annually for a re-assessment of their stroke versus bleeding risk & the anti-thrombotic treatment option of choice. 

 

 

Absolute Contraindications 
 Known large oesophageal varices.  

 Significant thrombocytopenia (platelet count < 50 x 109/L) - refer to haematologist. 

 Within 72 hours of major surgery with risk of severe bleeding - defer & reassess risk postoperatively. 

 Previously documented hypersensitivity to either the drug or excipients – consider cardiology opinion. 

 Acute clinically significant bleed - defer & re-assess stroke versus bleeding risk within 3 months. 

 Decompensated liver disease or deranged baseline clotting screen (INR>1.5) – refer to Gastroenterology 
/Hepatology. Contraindication applies to oral anticoagulants only 

 Pregnancy or within 48 hours post partum - seek urgent haematological advice. Contraindication applies to 
oral anticoagulants only.  

 Severe renal impairment (GFR < 30 mL/min/1.73 m2 or on dialysis). Contraindication applies to dabigatran only.  

Relative Contraindications 
 Previous history intracranial haemorrhage - as some AF patients especially those considered at higher stroke 

risk  (i.e.  CHADS2  score  ≥3)  may  benefit  from anti-thrombotic therapy, seek the opinion of a stroke specialist.  

 Recent major extracranial bleed within the last 6 months where the cause has not been identified or treated –
decision for oral anti-thrombotic therapy should be deferred.  

 Recent documented peptic ulcer (PU) within last 3 months– decision for oral anti-thrombotic therapy should be 
deferred until treatment for PU completed. In all cases with history PU give PPI cover whilst on anti-thrombotic. 

 Recent history recurrent iatrogenic falls in patient at higher bleeding risk.  
A patient at higher bleeding risk is assessed by having 3 or more of the following risk factors:- 

▬ age > 65 years  
▬ previous history bleed or predisposition to bleeding (e.g. diverticulitis) 
▬ uncontrolled hypertension  
▬ severe renal impairment (i.e. serum creatinine > 200umol/L, GFR < 30 mL/min/1.73 m2 or on dialysis) 
▬ acute hepatic impairment (e.g. bilirubin > 2xULN + LFTS > 3x ULN), chronic liver disease (e.g.cirrhosis) 
▬ low platelet count < 80 x 109/L or  a thrombocytopenia or anaemia of undiagnosed cause 
▬ on concomitant drugs associated with an increased bleeding risk e.g. SSRIs, oral steroids, NSAIDs, methotrexate 

or other immune-suppressant agents.  

 N.B. A risk of falls is not a contraindication to initiating oral anticoagulation. (e.g. a patient with an annual stroke risk 
of 5% (CHADS2 score 2-3) would need to fall 295 times for fall risk to outweigh stroke reduction benefit of warfarin). 

 Dementia or marked cognitive impairment with poor medicines compliance & no access to carer support. 

 Chronic alcohol abuse – especially if associated with binge drinking. 

 

  

Contraindications listed below apply to BOTH anti-platelet agents (e.g. aspirin, clopidogrel, 
dipyridamole) & ALL oral anticoagulants (e.g. warfarin, phenindione, dabigatran, rivaroxaban) except where 

indicated. 

 

N.B. Poor compliance with any oral anticoagulant agent will reduce benefits but may increase risks associated with use. 

 Anticoagulants for prevention of stroke and systemic embolism in NVAF 
Drug use and dosing based on renal function estimation  

(CrCl - creatinine clearance ml/min) 

Su Wood Prescribing Support Services for Primary Care 
Anticoagulant dosing based on renal function estimation December 2012                                                                                                                                      
  

Female ≥60kg* creatinine clearance ml/min (NB do not use if weight lower than 60kg – see below) 
         

serum 
creatinine 

age 
40 45 50 55 60 65 70 75 80 85 90 95 100 

50 120 114 108 102 96 90 84 78 72 66 60 54 48 
60 100 95 90 85 80 75 70 65 60 55 50 45 40 
70 86 81 77 73 69 64 60 56 51 47 43 39 34 
80 75 71 68 64 60 56 53 49 45 41 38 34 30 
90 67 63 60 57 53 50 47 43 40 37 33 30 27 
100 60 57 54 51 48 45 42 39 36 33 30 27 24 
110 55 52 49 46 44 41 38 35 33 30 27 25 22 
120 50 48 45 43 40 38 35 33 30 28 25 23 20 
130 46 44 42 39 37 35 32 30 28 25 23 21 18 
140 43 41 39 36 34 32 30 28 26 24 21 19 17 
150 40 38 36 34 32 30 28 26 24 22 20 18 16 
160 38 36 34 32 30 28 26 24 23 21 19 17 15 
170 35 34 32 30 28 26 25 23 21 19 18 16 14 
180 33 32 30 28 27 25 23 22 20 18 17 15 13 
190 32 30 28 27 25 24 22 21 19 17 16 14 13 
200 30 29 27 26 24 23 21 20 18 17 15 14 12 

 

Male ≥70kg* creatinine clearance ml/min (NB do not use if weight lower than 70kg – see below) 
         

serum 
creatinine 

age 
40 45 50 55 60 65 70 75 80 85 90 95 100 

50 168 160 151 143 134 126 118 109 101 92 84 76 67 
60 140 133 126 119 112 105 98 91 84 77 70 63 56 
70 120 114 108 102 96 90 84 78 72 66 60 54 48 
80 105 100 95 89 84 79 74 68 63 58 53 47 42 
90 93 89 84 79 75 70 65 61 56 51 47 42 37 
100 84 80 76 71 67 63 59 55 50 46 42 38 34 
110 76 73 69 65 61 57 53 50 46 42 38 34 31 
120 70 67 63 60 56 53 49 46 42 39 35 32 28 
130 65 61 58 55 52 48 45 42 39 36 32 29 26 
140 60 57 54 51 48 45 42 39 36 33 30 27 24 
150 56 53 50 48 45 42 39 36 34 31 28 25 22 
160 53 50 47 45 42 39 37 34 32 29 26 24 21 
170 49 47 44 42 40 37 35 32 30 27 25 22 20 
180 47 44 42 40 37 35 33 30 28 26 23 21 19 
190 44 42 40 38 35 33 31 29 27 24 22 20 18 
200 42 40 38 36 34 32 29 27 25 23 21 19 17 

 
Absolute creatinine clearance CrCl (Cockcroft & Gault) should be used for dosing decisions, not normalised eGFR especially 
for older patients and for drugs with narrow therapeutic index.  

The tables should not be used for patients in acute renal impairment, who are dehydrated or if under the stated weights when 
CrCl should be calculated individually (manually or on e.g. SystmOne>clinical tools>renal calculations). 
 

CrCl = [140 - age(yrs)] x ideal body weight or actual if less (kg)   x1.2 for males 
Serum creatinine (micromol/L )                                              *average ideal body weight                    

  CrCl >50 ml/min     Any Anticoagulant - no dose adjustment needed. 

 CrCl 30-49 
ml/min   

Apixaban 5mg bd or 2.5mg bd if have 2 of: age ≥ 80 yrs, body weight ≤ 60 kg, serum creatinine ≥ 133 micromol/l 
Dabigatran 110mg bd if 80 years and over or high risk of bleeding (HAS-BLED ≥3) or on verapamil or 
amiodarone; otherwise 150mg bd. 
Rivaroxaban 15mg od. 
Warfarin INR dependant dose adjustment. 

  CrCl 15-29 
ml/min   

Apixaban  2.5mg bd 
Dabigatran contraindicated. 
Rivaroxaban 15mg od but caution - plasma concentrations significantly increased (average 1.6 fold) which may 
increase bleeding risk. 
Warfarin INR dependant dose adjustment under expert advice and review. 

  CrCl <15 ml/min     No anticoagulant use recommended in general use, take expert advice 



AF QIP achievements  
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AFQIP Improvement by CHADS2 

29%

35%

49%
53%

51%
53%

51%

27%

42%

52%
55% 54%

63%

67%

0%

10%

20%

30%

40%

50%

60%

70%

80%

CHADS2=0 CHADS2=1 CHADS2=2 CHADS2=3 CHADS2=4 CHADS2=5 CHADS2=6

Sep-11 Mar-13 NNT=NNT=13NNT=20



n engl j med 361;12 nejm.org september 17, 2009 1139

The new england  
journal of medicine
established in 1812 september 17, 2009 vol. 361 no. 12

Dabigatran versus Warfarin in Patients with Atrial Fibrillation
Stuart J. Connolly, M.D., Michael D. Ezekowitz, M.B., Ch.B., D.Phil., Salim Yusuf, F.R.C.P.C., D.Phil.,  

John Eikelboom, M.D., Jonas Oldgren, M.D., Ph.D., Amit Parekh, M.D., Janice Pogue, M.Sc., Paul A. Reilly, Ph.D., 
Ellison Themeles, B.A., Jeanne Varrone, M.D., Susan Wang, Ph.D., Marco Alings, M.D., Ph.D., Denis Xavier, M.D., 
Jun Zhu, M.D., Rafael Diaz, M.D., Basil S. Lewis, M.D., Harald Darius, M.D., Hans-Christoph Diener, M.D., Ph.D., 

Campbell D. Joyner, M.D., Lars Wallentin, M.D., Ph.D., and the RE-LY Steering Committee and Investigators*

A bs tr ac t

From the Population Health Research In-
stitute, McMaster University and Hamil-
ton Health Sciences, Hamilton, ON, Can-
ada (S.J.C., S.Y., J.E., J.P., E.T.); Lankenau 
Institute for Medical Research and the 
Heart Center, Wynnewood, PA (M.D.E., 
A.P.); Uppsala Clinical Research Center, 
Uppsala, Sweden (J.O., L.W.); Boehringer 
Ingelheim Pharmaceuticals, Ridgefield, 
CT (P.A.R., J.V., S.W.); Working Group on 
Cardiovascular Research the Netherlands, 
Utrecht, the Netherlands (M.A.); St. John’s 
National Academy of Health Sciences, 
Bangalore, India (D.X.); FuWai Hospital, 
Beijing (J.Z.); Estudios Clínicos Latinoa-
mérica, Rosario, Argentina (R.D.); Lady 
Davis Carmel Medical Center, Haifa, Is-
rael (B.S.L.); Vivantes Klinikum Neukölln, 
Berlin (H.D.); University Duisburg-Essen, 
Essen, Germany (H.-C.D.); and Sunny-
brook Health Sciences Centre, Toronto 
(C.D.J.). Address reprint requests to Dr. 
Connolly at the Population Health Re-
search Institute, 237 Barton St. E., Hamilton, 
ON L8L 2X2, Canada, or at connostu@
phri.ca.

*Members of the Randomized Evaluation 
of Long-Term Anticoagulation Therapy 
(RE-LY) Study Group are listed in the 
Appendix and the Supplementary Ap-
pendix, available with the full text of this 
article at NEJM.org.

Drs. Connolly, Ezekowitz, Yusuf, and Wal-
lentin contributed equally to this article.

This article (10.1056/NEJMoa0905561) was 
published on August 30, 2009, and updated 
on September 16, 2009, at NEJM.org.

N Engl J Med 2009;361:1139-51.
Copyright © 2009 Massachusetts Medical Society.

Background
Warfarin reduces the risk of stroke in patients with atrial fibrillation but increases 
the risk of hemorrhage and is difficult to use. Dabigatran is a new oral direct throm-
bin inhibitor.

Methods
In this noninferiority trial, we randomly assigned 18,113 patients who had atrial fi-
brillation and a risk of stroke to receive, in a blinded fashion, fixed doses of dab-
igatran — 110 mg or 150 mg twice daily — or, in an unblinded fashion, adjusted-dose 
warfarin. The median duration of the follow-up period was 2.0 years. The primary 
outcome was stroke or systemic embolism.

Results
Rates of the primary outcome were 1.69% per year in the warfarin group, as compared 
with 1.53% per year in the group that received 110 mg of dabigatran (relative risk with 
dabigatran, 0.91; 95% confidence interval [CI], 0.74 to 1.11; P<0.001 for noninferiority) 
and 1.11% per year in the group that received 150 mg of dabigatran (relative risk, 0.66; 
95% CI, 0.53 to 0.82; P<0.001 for superiority). The rate of major bleeding was 3.36% per 
year in the warfarin group, as compared with 2.71% per year in the group receiving 
110 mg of dabigatran (P = 0.003) and 3.11% per year in the group receiving 150 mg of 
dabigatran (P = 0.31). The rate of hemorrhagic stroke was 0.38% per year in the warfarin 
group, as compared with 0.12% per year with 110 mg of dabigatran (P<0.001) and 
0.10% per year with 150 mg of dabigatran (P<0.001). The mortality rate was 4.13% per 
year in the warfarin group, as compared with 3.75% per year with 110 mg of dab-
igatran (P = 0.13) and 3.64% per year with 150 mg of dabigatran (P = 0.051).

Conclusions
In patients with atrial fibrillation, dabigatran given at a dose of 110 mg was associ-
ated with rates of stroke and systemic embolism that were similar to those associ-
ated with warfarin, as well as lower rates of major hemorrhage. Dabigatran admin-
istered at a dose of 150 mg, as compared with warfarin, was associated with lower 
rates of stroke and systemic embolism but similar rates of major hemorrhage. 
(ClinicalTrials.gov number, NCT00262600.)

The New England Journal of Medicine 
Downloaded from nejm.org on May 21, 2013. For personal use only. No other uses without permission. 

 Copyright © 2009 Massachusetts Medical Society. All rights reserved. 
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Background
Vitamin K antagonists have been shown to prevent stroke in patients with atrial 
fibrillation. However, many patients are not suitable candidates for or are unwilling 
to receive vitamin K antagonist therapy, and these patients have a high risk of stroke. 
Apixaban, a novel factor Xa inhibitor, may be an alternative treatment for such patients.

Methods
In a double-blind study, we randomly assigned 5599 patients with atrial fibrillation who 
were at increased risk for stroke and for whom vitamin K antagonist therapy was 
unsuitable to receive apixaban (at a dose of 5 mg twice daily) or aspirin (81 to 324 mg 
per day), to determine whether apixaban was superior. The mean follow up period was 
1.1 years. The primary outcome was the occurrence of stroke or systemic embolism.

Results
Before enrollment, 40% of the patients had used a vitamin K antagonist. The data 
and safety monitoring board recommended early termination of the study because of 
a clear benefit in favor of apixaban. There were 51 primary outcome events (1.6% per 
year) among patients assigned to apixaban and 113 (3.7% per year) among those 
assigned to aspirin (hazard ratio with apixaban, 0.45; 95% confidence interval [CI], 
0.32 to 0.62; P<0.001). The rates of death were 3.5% per year in the apixaban group and 
4.4% per year in the aspirin group (hazard ratio, 0.79; 95% CI, 0.62 to 1.02; P = 0.07). 
There were 44 cases of major bleeding (1.4% per year) in the apixaban group and 
39 (1.2% per year) in the aspirin group (hazard ratio with apixaban, 1.13; 95% CI, 
0.74 to 1.75; P = 0.57); there were 11 cases of intracranial bleeding with apixaban 
and 13 with aspirin. The risk of a first hospitalization for cardiovascular causes was 
reduced with apixaban as compared with aspirin (12.6% per year vs. 15.9% per year, 
P<0.001). The treatment effects were consistent among important subgroups.

Conclusions
In patients with atrial fibrillation for whom vitamin K antagonist therapy was un-
suitable, apixaban reduced the risk of stroke or systemic embolism without signifi-
cantly increasing the risk of major bleeding or intracranial hemorrhage. (Funded by 
Bristol-Myers Squibb and Pfizer; ClinicalTrials.gov number, NCT00496769.)

The New England Journal of Medicine 
Downloaded from nejm.org on February 14, 2011. For personal use only. No other uses without permission. 
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Background
The use of warfarin reduces the rate of ischemic stroke in patients with atrial fibril-
lation but requires frequent monitoring and dose adjustment. Rivaroxaban, an oral 
factor Xa inhibitor, may provide more consistent and predictable anticoagulation than 
warfarin.

Methods
In a double-blind trial, we randomly assigned 14,264 patients with nonvalvular atrial 
fibrillation who were at increased risk for stroke to receive either rivaroxaban (at a 
daily dose of 20 mg) or dose-adjusted warfarin. The per-protocol, as-treated primary 
analysis was designed to determine whether rivaroxaban was noninferior to warfa-
rin for the primary end point of stroke or systemic embolism.

Results
In the primary analysis, the primary end point occurred in 188 patients in the riva-
roxaban group (1.7% per year) and in 241 in the warfarin group (2.2% per year) 
(hazard ratio in the rivaroxaban group, 0.79; 95% confidence interval [CI], 0.66 to 0.96; 
P<0.001 for noninferiority). In the intention-to-treat analysis, the primary end point 
occurred in 269 patients in the rivaroxaban group (2.1% per year) and in 306 patients 
in the warfarin group (2.4% per year) (hazard ratio, 0.88; 95% CI, 0.74 to 1.03; 
P<0.001 for noninferiority; P = 0.12 for superiority). Major and nonmajor clinically rel-
evant bleeding occurred in 1475 patients in the rivaroxaban group (14.9% per year) and 
in 1449 in the warfarin group (14.5% per year) (hazard ratio, 1.03; 95% CI, 0.96 to 1.11; 
P = 0.44), with significant reductions in intracranial hemorrhage (0.5% vs. 0.7%, P = 0.02) 
and fatal bleeding (0.2% vs. 0.5%, P = 0.003) in the rivaroxaban group.

Conclusions
In patients with atrial fibrillation, rivaroxaban was noninferior to warfarin for the 
prevention of stroke or systemic embolism. There was no significant between-group 
difference in the risk of major bleeding, although intracranial and fatal bleeding 
occurred less frequently in the rivaroxaban group. (Funded by Johnson & Johnson 
and Bayer; ROCKET AF ClinicalTrials.gov number, NCT00403767.)

The New England Journal of Medicine 
Downloaded from nejm.org on November 24, 2014. For personal use only. No other uses without permission. 

 Copyright © 2011 Massachusetts Medical Society. All rights reserved. 
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Atrial Fibrillation-Stroke risk: CHA2DS2VASc
CHA2DS2VASc risk criteria Score

Cardiac failure 1

Hypertension 1

Age >75 yrs 2

Diabetes mellitus 1

Stroke or TIA (previous history) 2

Vascular disease (IHD, PAD) 1

Age 65-74 yrs 1

Sex Category 1



AF Bleeding Risk: HASBLED

HAS-BLED risk criteria Points awarded

Hypertension (i.e. Uncontrolled BP) 1

Abnormal renal and liver function (1 point each) 1 or 2

Stroke 1

Bleeding 1

Labile INRs 1

Elderly (e.g. age >65 years, frail condition) 1

Drugs or alcohol (1 point each) 1 or 2

Maximum 9 points



Primary 
prevention of VTE 
in adults 
undergoing 
elective hip and 
knee replacement

Prevention of 
stroke of systemic 
embolisation in 
patients with non-
valvular AF

Treatment of DVT 
and prevention of 
recurrent DVT and 
PE following an 
acute DVT in adults

ACS with elevated 
cardiac biomarkers, co-
administered with ASA 
alone or with ASA plus 
clopidogrel or 
ticlopidine 
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Haemodynamic compromise, marked 
dyspnoea, hypoxia  or chest pain?

Take history and examination
FBC, U&Es, LFTs, Hba1c, Lipids, TFT, ECG and possible *echo 

Yes

Yes

Consider checking the pulse on all >65yrs or 
with known CVD

If advised to admit to hospital

Westcliffe Cardiology Service  April 2018

Is the patient <65yrs with no CVD? 

Undertake  CHA2DS2VASc score 
Is the patient low risk?

Discuss anticoagulation, this should include reference to bleeding risk.

Patient prefers to have warfarin Patient prefers to have DOAC

Refer to warfarin clinic for maintenance of 
INR 2-3

After 3 months has there been
• INR >5 
• 2 consecutive INRs <1.8,
• Frequent INR testing required

After 3 months is the iTTR >65

Continue oral anticoagulation indefinitely with annual reassessment of FBC, U&E, LFTs, TTR 
(Warfarin) and consideration of bleeding risk

No

Declined

Co
ns

id
er

 D
OA

C

*Echocardiogram consideration
The default option should be to undertake
an echocardiogram however if due to the 
clinical setting the echo will not change 
management then it should not be 
undertaken

Bleeding Risk
Bleeding risk can be calculated using the 
HASBLED score
HASBLED score should not be used to 
preclude anticoagulation
Modifiable risk factors should be adjusted:
-Reduce blood pressure
-Reduce alcohol intake
-Review medication 

Guide to the Management of AF:
Detection and stroke consideration 

Emergency admission to hospital 

Discuss with on call cardiologyClear onset within the last 72 hours

No thromboprophylaxis required

Patient presents with an irregular pulse

Yes

Yes

No

Commence rivaroxaban (adjust dose due 
the creatinine clearance). 

If there is very poor dietary intake then use 
edoxaban (adjusted dose for creatinine 

clearance)
Refer to the anticoagulation service for on 

going surveillance of the DOAC

Contraindications to oral anticoagulation

Absolute Contraindications
• Known large oesophageal varices. 
• Significant thrombocytopenia (platelet count < 50 x 109/L) 
• Within 72 hours of major surgery with risk of severe bleeding - defer & reassess risk postoperatively.
• Previously documented hypersensitivity to either the drug or excipients.
• Acute clinically significant bleed - defer & re-assess stroke versus bleeding risk within 3 months.
• Decompensated liver disease or deranged baseline clotting screen (INR>1.5)
• Pregnancy or within 48 hours post partum

Relative Contraindications
• Previous history intracranial haemorrhage:-seek the opinion of a stroke specialist. 
• Recent major extracranial bleed within the last 6 months where the cause has not been identified or 

treated –decision for oral anti-thrombotic therapy should be deferred. 
• Recent documented peptic ulcer within last 3 months – decision for oral anti-thrombotic therapy should be 

deferred until treatment for PU completed & given PPI cover whilst on anti-thrombotic agent.
• Recent history recurrent iatrogenic falls in patient at higher bleeding risk. 

• N.B. A risk of falls is not a contraindication to initiating oral anticoagulation. 
• Dementia or marked cognitive impairment with poor medicines compliance & no access to carer support.
• Chronic alcohol abuse – especially if associated with binge drinking.





Study objective: To assess the safety of two rivaroxaban 
treatment strategies compared with the current standard of 
care in patients with paroxysmal, persistent or permanent 

NVAF undergoing PCI with stent placement 



1. Dewilde WJ et al, Lancet 2013;381:1107–1115; 2. Amsterdam EA et al, Circulation 2014;130:e344–e426;
3. O’Gara PT et al, J Am Coll Cardiol 2013;61:e78–e140; 4. Kirchhof P et al, Eur Heart J 2016; doi:10.1093/eurheartj/ehw210; 

5. Heidbuchel H et al, Europace 2015;17:1467–1507

PIONEER AF-PCI
Rationale for Dual and Triple Therapy Arms

Study group 1 Study group 2 Study group 3

Rivaroxaban 15 mg OD
plus P2Y12

Rivaroxaban 
2.5 mg BID 

plus ASA plus 
P2Y12

Rivaroxaban 
15 mg OD
plus ASA

VKA plus ASA 
plus P2Y12

VKA plus ASA

Where US guidelines 
recommend triple therapy with a 

VKA,2,3 recent European 
guidelines suggest that a NOAC 
may be used in triple and dual 

therapy after PCI4,5

Triple therapy with a VKA plus 
DAPT followed by dual therapy 

with VKA plus ASA is the 
standard of care for patients 

with AF and ACS, as 
recommended by 
US guidelines2,3

The WOEST study showed oral 
anticoagulation in combination 

with clopidogrel was associated 
with significantly lower bleeding 

than triple therapy with no 
increase in thrombotic events1

This strategy has not yet been 
tested in a large study

12 months 1, 6 or 12 months Up to 12 months 1, 6 or 12 months Up to 12 months



*CrCl 30-50 ml/min: 10 mg OD; ‡clopidogrel (75 mg daily) [alternative use of prasugrel or ticagrelor allowed, but capped at 15%];                       §ASA (75–100 mg daily) plus clopidogrel (75 mg daily) 
[alternative use of prasugrel or ticagrelor allowed, but capped at 15%]

1. Janssen Scientific Affairs, LLC. 2016. https://clinicaltrials.gov/ct2/show/NCT01830543 [accessed 10 Oct 2016];
2. Gibson CM et al, Am Heart J 2015;169:472–478e5; 3. Gibson CM et al, New Engl J Med 2016; doi: 10.1056/NEJMoa1611594

Rivaroxaban is the First NOAC to Provide Data From a 
Dedicated RCT in AF-PCI

Design: An open-label, randomized, controlled phase IIIb safety study

Rivaroxaban 15 mg OD* plus single antiplatelet‡

End of treatment 
(12 months)

Rivaroxaban 2.5 mg BID
plus DAPT§

VKA (INR 2.0–3.0)
plus DAPT§

Rivaroxaban 15 mg OD*
plus low-dose ASA

VKA plus low-dose ASA

N=2,124

1:1:1

Population: 
patients with 
paroxysmal, 
persistent or 
permanent 
NVAF 
undergoing 
PCI (with stent 
placement)

R

DAPT
1 m: 15%
6 m: 35%
12 m: 50%

DAPT
1 m: 16%
6 m: 35%
12 m: 49%

Decision for 
DAPT 

duration: 1, 
6 or 12 
months

DAPT duration
(1, 6 or 12 months)



Both Rivaroxaban Strategies Were Associated With A 
Significantly Improved Safety Profile

Gibson CM et al, New Engl J Med 2016; doi: 10.1056/NEJMoa1611594]
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Rivaroxaban 15 mg OD plus single antiplatelet vs VKA plus DAPT: HR=0.59; (95% CI 0.47–0.76); p<0.001
Rivaroxaban 2.5 mg BID plus DAPT vs VKA plus DAPT: HR=0.63 (95% CI 0.50–0.80); p<0.001
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26.7%

18.0%
16.8%

Group 2 (Rivaroxaban 
2.5 mg BID plus DAPT)
Group 1 (Rivaroxaban 
15 mg OD plus single 
antiplatelet)

Group 3 (VKA plus DAPT)

ARR
8.7%

ARR
9.9%

NNT=
12

NNT=
11



PIONEER AF-PCI
Conclusions
u Administration of either rivaroxaban 15 mg OD plus a single antiplatelet for 1 

year, or rivaroxaban 2.5 mg BID plus 1, 6 or 12 months of DAPT reduced the 
risk of clinically significant bleeding compared with a standard VKA plus DAPT 
strategy 

u Although the study was not powered to detect differences in efficacy endpoints, 
both rivaroxaban strategies demonstrated similar efficacy compared with a 
standard VKA plus DAPT strategy 

u Both rivaroxaban strategies showed a reduced risk of recurrent hospitalization 
compared with the VKA strategy.

Gibson CM et al, New Engl J Med 2016; doi: 10.1056/NEJMoa1611594



Mortality rate after hospital discharge for ACS 
remains high

Death from hospital discharge to 
6 months
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• Xarelto 2.5mg, co-administered with acetylsalicylic acid 
(ASA) alone or with ASA plus clopidogrel or ticlopidine, is 
indicated for the prevention of atherothrombotic events 
in adult patients after an acute coronary syndrome (ACS) 
with elevated cardiac biomarkers.



3. Wiviott et al. N Engl J Med 2007; 357:2001–2015
4. Wallentin et al. N Eng J Med 2009; 361: 1045-1054

leeding: non-CABG-related TIMI major bleeding 
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ASA +
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Ticagrelor4

CV death, MI or stroke
Major bleeding*

1. Antiplatelet Trialists' Collaboration. BMJ 1994;308:81–106
2. Antithrombotic Trialists' Collaboration. BMJ 2002; 324:71–86

Medical intervention in studies

TRITON trial PLATO trial

Event rate of CV death, MI or stroke at 12 months post event 
remains ~10%



ATLAS ACS 2 TIMI 51: a randomized, double-blind, event-
driven phase III trial in patients hospitalized with ACS

Patients with prior stroke were excluded from the study.
*184 patients were excluded from the efficacy analyses prior to unblinding because of trial misconduct at three sites.

1. Gibson et al. Am Heart J 2011;161:815–21.e6; 2. Mega et al. N Engl J Med 2012;366:9–19.

ASA dose: 75–100 mg

Event-driven study – 983 events

Physician's decision whether or not 
to add thienopyridine

N=15,526*

Rivaroxaban 

2.5 mg bid

(n=349)

Stratum 1: ASA 
alone (7%)

Stratum 2: ASA + 
thienopyridine (93%)

Placebo

(n=355)

Rivaroxaban 

5 mg bid

(n=349)

Rivaroxaban

2.5 mg bid

(n=4825)

Rivaroxaban 

5 mg bid

(n=4827)

Placebo

(n=4821)

YESNO

L.GB.03.2015.10489

March 2015 



ATLAS ACS 2 TIMI 51: Study endpoints
u Primary efficacy endpoint: composite of cardiovascular death, MI or 

stroke (ischaemic, haemorrhagic or uncertain)

u Secondary efficacy endpoint: composite of all-cause death, MI or 
stroke

u Main safety endpoint: incidence of major bleeding not associated with 
CABG surgery (assessed according to the TIMI bleeding definition)

u Other safety endpoints:
• Other bleeding events classified according to the TIMI, GUSTO and 

rivaroxaban programme scales 
• Adverse events
• Clinical laboratory tests
• Liver safety assessments

Gibson CM et al. Am Heart J 2011;161:815–821



Xarelto 2.5mg bd reduces Cardiovascular death, MI or stroke 
among patients with elevated biomarkers and no prior stroke 

or TIA
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Mega et al. European Heart Journal (2014) 35 (Abstract Supplement), 992



Summary

• Among patients with a recent ACS with cardiac biomarker 
elevation and no prior stroke or TIA, rivaroxaban 2.5 mg twice daily 
as compared with placebo:

• Reduces CV death, MI, or stroke

• Reduces CV death and all-cause death

• Increases non-CABG TIMI major bleeding, without an increase in 
fatal bleeding

L.GB.03.2015.10489

March 2015 









A Dual Pathway Strategy Targeting Chronic Patients with 
CAD or PAD was Investigated in COMPASS

Objective: To determine the efficacy and safety profile of rivaroxaban plus aspirin, rivaroxaban alone 
or aspirin alone for reducing the risk of MI, stroke and cardiovascular death in CAD or PAD

The independent DSMB recommended early study termination due to clear and consistent 
benefit in the rivaroxaban treatment arms

Rivaroxaban 5.0 mg bd

Aspirin 100 mg od

Rivaroxaban 2.5 mg bd + Aspirin 100 mg od 

30-day
washout 
period

30-day run-in,
ASA 100mg

Final 
follow-up 

visit

R

Final 
washout 

period visit

1:1:1

N~27,395Population:
Chronic 

CAD (91%)
PAD (27%)

1. Eikelboom JW et al. New Engl J Med 2017; DOI: 10.1056/NEJMoa1709118; 
2. Bosch J et al. Can J Cardiol 2017;33(8):1027–1035

Average follow up: 23 months at 
early termination of studyFactorial Design 

± pantoprazole*

* pantoprazole arms ongoing



• Primary study objectives
• To determine whether rivaroxaban 2.5 mg bd + ASA 100 mg od or rivaroxaban 5 

mg bd alone reduces the risk of a composite of MI, stroke and CV death compared 
with ASA 100 mg od in patients with CAD or PAD

• Secondary study objectives
• To determine, in patients with CAD or PAD, whether rivaroxaban 2.5 mg bd + ASA 

100 mg od or rivaroxaban 5 mg bd alone versus ASA 100 mg od:
• Reduces risk of composite of major thrombotic events: (1) coronary heart disease, MI, 

ischaemic stroke, acute limb ischaemia; (2) CV death, MI, ischaemic stroke, acute limb 
ischaemia

• Reduces the risk of mortality

Bosch J et al. Can Journal  of Cardiology  33 (2017) 1027-1035; Eikelboom JW et al. New Engl J Med 2017; 

A Dual Pathway Strategy Targeting Chronic Patients with 
CAD or PAD was Investigated in COMPASS



Inclusion and Exclusion Criteria Ensure That Patients Are 
Chronic CAD and PAD Patients 

Key inclusion criteria* Key exclusion criteria‡

• PAD 
• CAD with ≥1 of:

• Age ≥65 years
• Age <65 years plus atherosclerosis in ≥2 vascular 

beds or ≥2 additional risk factors 
• Current smoker 
• Diabetes mellitus 
• Renal dysfunction (eGFR<60 ml/min)
• Heart failure 
• Non-lacunar ischaemic stroke 

≥1 month ago

• Stroke ≤1 month or any haemorrhagic or 
lacunar stroke

• Severe HF with known ejection fraction <30% 
or NYHA class III or IV symptoms

• Need for dual antiplatelet therapy, other 
non-aspirin antiplatelet therapy, or oral 
anticoagulant therapy

• eGFR <15 ml/min

#Including but not limited to; ‡any other exclusion criteria in conjunction with the local Product Information and 
any other contraindication listed in the local labelling for rivaroxaban or the comparator have to be considered

Bosch J et al, Can J Cardiol 2017;33:1027–1035



Dual Pathway Inhibition with Rivaroxaban Vascular Dose 
2.5mg bd + Aspirin Reduced Stroke, CV Death and MI 

MACE* % HR (95% CI) p-value
Aspirin 100mg OD 5.4 - -
Rivaroxaban 5mg bd 4.9 0.90 (0.79-1.03) 0.12

Rivaroxaban 2.5mg bd + Aspirin 100 mg 
OD 4.1 0.76 (0.66-0.86) <0.001

Eikelboom JW et al. New Engl J Med 2017;DOI: 10.1056/NEJMoa1709118
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Rivaroxaban 2.5mg bd + Aspirin 100mg od
Rivaroxaban 5mg bd
Aspirin 100mg od

*Rates as at mean follow up of 23 month

Number at risk
Aspirin 100mg od 9126 7808 3860 669
Riva 5mg bd 9117 7824 3862 670
Riva 2.5mg bd + 
Aspirin 100mg od

9152 7904 3912 658

Year



Rivaroxaban led to Significant Reduction in the Primary 
Efficacy Outcome in Patients with Chronic CAD or PAD

Dual pathway inhibition with rivaroxaban vascular dose 2.5mg bd and 
aspirin 100mg OD, versus aspirin alone:

• Significantly reduced the combined risk of stroke, CV death and MI 
by 24%

• Demonstrated 42% reduction in stroke and 22% reduction in CV death

• Resulted in an increase in major bleeding rates (of 70%) compared to 
aspirin alone, with no significant increase in intracranial, critical organ or 
fatal bleeding

• Showed an improvement in net clinical benefit of 20% and 18% nominal 
reduction in all-cause mortality

1. Eikelboom JW et al. New Engl J Med 2017; DOI: 10.1056/NEJMoa1709118
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Claudication-10 year natural history survival 
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COMPASS:-Affinity Care Implications
Intervention Percentage

Antiplatelet agent 90.3

At time of event Aspirin with

Ticagrelor 50.60
Clopidogerl* 32.10
Prasagrel 1.23
Monotherapy 12.35
Anticoagulation** 3.72

Beta-Blocker 89.59
Statin 89.96

Ezetimibe
Fibrate

ACE-I/ARB 89.96
Combination of therapies
Antiplatelet agent and Beta-blocker (BB) 76.69
Antiplatelet agent, BB and Statin 72.64
Antiplatelet agent, BB, Statin, ACEI/ARB 70.61
Antiplatelet agent and Statin 77.03
Antiplatelet agent, statin and ACE-I/ARB 74.32
Other Indices 
Smokers 19.70
Systolic blood pressure< 131mmHg 61.15
Systolic blood pressure< 141mmHg (QOF target) 76.35

Across just the PAD/CAD population this is 1.7% of the population



Known Occlusive Cardiovascular Disease 

Smoking

Continue healthy lifestyleAtrovastatin 80mg

Blood pressure control Anti-Platelet/Anticoagulant

CAD/PAD
Rivaroxaban 2.5mg bd + 

Aspirin 75mg

CVA/TIA
Clopidogrel 75mg 

Encourage smoking 
cessation at every contact

Type 2 Diabetes

Hba1c <58mmol
Systolic Blood Pressure 

Target
130mmHg

Occlusive Vascular Disease Vascular Protection

Using:
ACE-I/ARB

DHP
Thiazides

Using:
SGLT2 inhibitors

Metformin
Other agents

Acute CAD/PAD
DAPT

Acute CVA/TIA
Clopidogrel 75mg 

Supporting smoking 
withdrawal

Lifestyle

CAD/PAD
After 12 months switch to 

Rivaroxaban 2.5mg bd and 
Aspirin 75mg
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Atrial fibrillation 
identified

Oral Anticoagulation 
Alone



Thank you for your attention

matthew.fay@bradford.nhs.uk

@fatherofhan


