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Atrial Fibrillation: 2016 European Guidelines

- 29 Authors/Reviewers

- 45 Pages

- 1042 References



Anticoagulation in Atrial Fibrillation

• Atrial fibrillation: Background



Fibrous ring 

supporting TV & 

MV is an electrical 

insulator

Cell to cell 

conduction in 

RA

RA to LA via 

conduction tissue: 

‘Bachmann’s bundle’



Normal ECG
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Atrial Fibrillation:

Complex Re-Entry (Circuit) Mechanism



ECG: Atrial Fibrillation



Typical Atrial Flutter Circuit in Right Atrium



ECG: Atrial Flutter



Typical Atrial Flutter Circuit in Right Atrium

(Except for EP ablation) Atrial fibrillation & atrial flutter 

are considered equivalent in terms of management and 

anti-coagulation strategies



Atrial Fibrillation Nomenclature: 3 Types

1. Paroxysmal: Usually recurrent, lasting 

< 7 days & self-reverting

2. Persistent: Lasting longer than 7 days 

& requiring intervention for reverting

3. Permanent: Medical decision is made 

not to attempt return to sinus rhythm



Atrial Fibrillation: Assessment

• Clinical examination

– Haemodynamic compromise? (Hospital)

– Structural heart disease?

• ECG

• Blood Tests

• CXR

• Echocardiogram

• Other tests (to assess underlying conditions)



Atrial Fibrillation: Underlying Cause?

• Atrial fibrillation/flutter is 

only a rhythm disturbance

• The underlying cause may 

require as much or more 

treatment



• Ageing

• Hypertension

• IHD

• Heart valve dysfunction

• especially mitral regurgitation

• (mitral stenosis)

• Alcohol excess (especially a ‘binge’)

• Obesity

• Diabetes

Common Causes of Atrial Fibrillation

(Increased pressure and ‘stretch’ of atria) 



• Cardiomyopathy: HOCM or DCM

• Thyrotoxicosis

• Respiratory conditions e.g. COPD, lung fibrosis 

• Endurance athletes

• Atrial septal defect

• Infiltrative cardiac states e.g. Amyloid, sarcoid

• Pulmonary emboli

• Familial

• Others (including ‘idiopathic’: don’t know!)

Less Common Causes of Atrial Fibrillation 

(Increased pressure and ‘stretch’ of atria) 





2016 European Af Guidelines. EHJ 2016; 37: 2893-2962



Atrial Fibrillation: 5 Key Management Decisions

1. Haemodynamic instability?

– Admit

2. Underlying condition/cause of Af

– Cause needs (urgent/on-going) treatment?

3. Thrombo-embolic prophylaxis

– CHA2DS2 VASc Score & Clinical judgement

4. Rate control? How? 

5. Rhythm control? 

– How: Drugs, Cardioversion, Ablation?
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Atrial Fibrillation/Flutter & Stroke

• 1 to 3% of population have Af

• 20% of strokes are cardio-

embolic from atrial 

fibrillation/flutter

• Clots usually form within the 

LA appendage

• OAC reduces stroke: by 2/3



Atrial Fibrillation 2016 ESC Guideline
Risk factor-based point-based scoring system:

CHA2DS2-VASc

* Prior myocardial infarction, peripheral artery disease, aortic plaque. 



Atrial Fibrillation 2016 ESC Guidelines
Adjusted stroke & thromboembolic rate at 1 year follow up: 

CHA2DS2-VASc Score





• 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 

(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.



RE-LY Study: Specific Exclusions

• Severe heart valve disorder

• Prosthetic heart valves

• Creatinine clearance < 30ml/min

• Stroke within 14 days

– Severe (haemorrhagic) stroke within 6 months

• Active liver disease

• ACS Patients



RE-LY Primary Endpoint: Stroke or Systemic Embolism



RR 0.65 (95% CI: 0.52–0.81)

p<0.001 (sup)
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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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The RE-LY Trial: Selected 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: 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 %



RE-LY: Major Bleeding Rates & Patient Age

Circulation 2011;123:2363-2372



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)



Chemical Gastritis/Oesophagitis

• Consider starting a PPI bd with 

dabigatran bd

– Omeprazole 20mg bd

– Pantoprazole 40mg bd

– Lansoprazole 15mg bd

• Remember to withdraw (trial) or 

use od long-term



RE-LY: Time in Therapeutic INR Range

Lancet 2010;376:975-83



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 (exc. ICH)

Strokes + 

Embolic 

Events



The HAS-BLED bleeding risk score

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

INR = international normalized ratio.



Good Clinical Practice:

Dabigatran & Prosthetic Heart Valves

• Heart valve pts were excluded 

from the RE-LY trial

• A specific trial (RE ALIGN) of 

warfarin vs Dabigatran has been 

run: warfarin was superior

– Dabigatran: anti-thrombin (only)

– Warfarin: several mechanisms of 

action

• Always use warfarin for valve pts



Contra-Indications for NOAC Patients with Atrial Fibrillation



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 or 

Dabigatran 110mg bd

• Age > 75 years, consider 

Dabigatran 110mg bd or 

warfarin, to reduce bleeding 

• Age > 75 years & severe 

renal impairment, consider 

warfarin



Aspirin as Af/AF Anti-Coagulant:

New Understanding

• There is NO Role for using 

aspirin as an oral anti-coagulant 

for Af/AF

• Old trials (SPAF) re-examined

• Neither efficacious or safe

• Either no anti-coagulant, or low 

dose dabigatran



Range: ‘Non-VKA Oral Anti-Coagulant Drugs’ 

NOACS: 2015 ESC







Acute Coronary Syndrome



2015 NSTEMI ESC
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NEJM 2008;358:2667-2677

• 1376 pts rhythm control vs rate control, 3 year FU

• No difference in CVS mortality

• BUT Mean age 67 years, with EF < 35%

• Many younger patients benefit from being in sinus rhythm 

(different topic)
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Management (1)  Rate Control Therapy

• May be the only treatment required in patients who are minimally 

symptomatic or after failed attempts to maintain sinus rhythm after 

cardioversion or rhythm control drugs. The latter are usually only started 

after consultation with cardiology.

• Aim to reduce heart rate to < 80 beats per minute at rest, and < 120 beats per 

minute with gentle exercise e.g., walking 40 metres or descending one flight 

of stairs.

• Always make some assessment of exercise heart rate – walking the patient 

up and down the surgery corridor may suffice but consider 24 hour holter 

monitoring.

• If patient has uncontrolled heart rate by the above definition and is on 

maximum tolerated medical management (see below), request non-acute 

cardiology assessment. Some patients may require pulmonary vein isolation 

ablation or permanent pacemaker implantation with AV node ablation.



• Medications:

– Beta blockers:

• Consider metoprolol as initial rate control treatment.

• If raised heart rate (see above), start with 47.5 mg modified release 

(CR) metoprolol and increment every 24 to 72 hours to a 

maximum of 190 mg daily. Monitor blood pressure and heart rate 

while dose is being titrated.

• If patient aged ≥ 80 years and resting heart rate < 110 per minute, 

consider starting with an initial dose of 23.75 mg modified release 

(CR) metoprolol.

– Calcium channel blockers e.g. diltiazem, best given as 

diltiazem modified release (CD) 120 mg, 180 mg, or 

240 mg to a maximum dose of 360 mg daily.



Combination of beta blockers with calcium channel blockers

– For many patients, a combination of a beta blocker and a 

calcium channel blocker at a medium dose e.g., metoprolol 

modified release (CR) 95 mg + diltiazem modified release 

(CD) 120 mg is a better strategy to control heart rate, and has 

fewer side effects than a maximal dose of either agent alone.

– Digoxin: Third-choice agent as it has little effect on exercise heart rate.

• If patient is elderly, frail, or has renal impairment, the toxicity risks are 

higher and may exceed benefits.

• Consider requesting non-acute cardiology assessment and check the 

serum level after 7 days, aiming for a maximum level of < 1.5 

microgram per ml.



Rhythm Control

• Sotalol: 80mg bd, 120mg bd

– Lower dose with smaller pts, women

• Flecainide short acting (pill in pocket)

• Flecainide CR (measure trough level)

– Structurally ‘normal’ heart

– Use with AV blocking agent: B-blocker, 

diltiazem

• Amiodarone, with care

• Others



AF EP Ablation





Pulmonary Vein Isolation (PVI) Ablation for Af







Dabigatran: Perioperative Management: 

PHARMAC



Dabigatran: Perioperative Management: ESC 2015



Dabigatran: Perioperative Management: ESC 2015











AF: Value of  Weight Loss & Risk Factor Control



Dabigatran: Blood Tests Thrombin 

Clotting Time (TCT)

No Specific blood test for Dabigatran Effects

Possible useful for compliance?



Dabigatran: Bleeding Risk



Dabigatran: Bleeding Risk

(2016: Idarucizumab: monoclonal anti-body)



Summary:



Atrial Fibrillation: Management Decisions?

• Every patient with atrial 

fibrillation/flutter is different

• Management of Af/AF has to 

be individualised in every case

• 5 Key management decisions
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