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Introduction
Atrial fibrillation is the most common 
sustained cardiac arrhythmia, affecting up 
to 2% of the general population. Its preva-
lence increases with age. The aims of treat-
ment for atrial fibrillation are essentially 
two-fold (Stewart et al, 2001): 
1.	 Preventing complications of throm-

boembolism, the most important of 
which is stroke

2.	 Alleviating symptoms by controlling 
heart rate or through restoring normal 
sinus rhythm.

In recent years, there has been new evi-
dence in the management of atrial fibrilla-
tion and National Institute for Health 
and Care Excellence (NICE, 2014) has 
released new guidelines on atrial fibrilla-
tion to reflect the current thinking. A 
detailed review on the subject has previ-
ously been published by this journal 
(Nijjer and Lefroy, 2012). This article 
summarizes the more extensive web-based 
guidance, highlighting the new changes 
recommended by National Institute for 
Health and Care Excellence, examining 
the rationale behind it and also discussing 
how this will impact practice of hospital 
doctors.

Preventing complications 
Preventing complications has two compo-
nents: assessment of risk and treatment.

Thromboembolic risk 
stratification
Stroke prevention forms one of the main 
facets of atrial fibrillation management. In 
2006, National Institute for Health and 
Care Excellence recommended stratifying 
patients into high, moderate and low risk 
for consideration of thromboprophylaxis. 

Management of atrial fibrillation:  
recommendations from NICE

It also advocated the use of the CHADS2 
scoring system (Table 1). 

The latest National Institute for Health 
and Care Excellence guidance is in line 
with the European Society of Cardiology 
2012 update (Camm et al, 2012) where 
there is a paradigm shift away from identi-
fying high-risk patients towards encourag-
ing anticoagulation in most patients unless 
they are truly low risk, i.e. < 65 years with 
no risk factors. Stroke risk should be 
actively assessed in all patients with atrial 
fibrillation and atrial flutter and, as a new 
addition to the guidelines, in all patients 
who have undergone a successful DC car-
dioversion, recognizing that recurrence of 
subclinical atrial fibrillation poses a con-
tinuing risk.

It is worth commenting on stroke risk in 
atrial flutter. Most patients with atrial flut-
ter also have episodes of atrial fibrillation. 
An interesting observation by the Mayo 
Clinic group noted that when compared to 
lone atrial fibrillation (after age and sex 
adjustment), patients with lone flutter in 
fact had a higher rate of thromboembolism 
(hazard ratio 2.6) (Halligan et al, 2004). 
Patients with flutter should be risk strati-
fied like patients with atrial fibrillation.

The CHADS2 score has clear limita-
tions; it does not include common stroke 
risk factors like vascular disease and it was 
derived from a historical dataset where 
stroke risk factors were not consistently 
defined or systematically recorded. The 
system has now been replaced with the 
CHA2-DS2-VASc scoring system (Table 2)
which largely teases out the risk in the 
lower scoring groups, making it a more 

comprehensive tool. In addition, risk fac-
tors from the CHADS2 scoring system 
were mainly identified from trial cohorts 
whereas CHA2-DS2-VASc was derived 
from a real-world cohort of patients with 
atrial fibrillation (Lip et al, 2010).

The National Institute for Health and 
Care Excellence (2014) guidance now rec-
ommends anticoagulation for people with 
a CHA2-DS2-VASc score of 2 and consid-
eration of anticoagulation if they have a 
score of 1. The initiation of anticoagula-
tion has to take bleeding risk into account. 
This leads to another new aspect of the 
guidelines where bleeding risk is being 
considered. Figure 1 illustrates the different 
options for thromboprophylaxis in patients 
with atrial fibrillation.

Bleeding risk stratification
The National Institute for Health and Care 
Excellence (2014) guidance recommends 
use of the HAS-BLED score to assess the 
risk of bleeding in people who are starting 
or have started anticoagulation (Table 3). A 
HAS-BLED score of 3 or more indicates a 
high risk of bleeding and the patient 
should have regular reviews.

To date, there is no systematic way to 
quantify and balance bleeding vs stroke risk 
in deciding if anticoagulation is appropri-
ate. As a general rule of thumb, patients 
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Congestive heart failure	 1

Hypertension (blood pressure 	 1
>140/90 mmHg or treated hypertensive)	

A2 Age ≥ 75 years	 2

Diabetes mellitus	 1

S2 Prior stroke, transient ischaemic attack 	 2
or thromboembolism	

Vascular disease (e.g. myocardial infarction,	1
peripheral vascular disease)	

Age 65–74 years	 1

Sc Sex category (female)	 1

Congestive heart failure	 1

Hypertension (blood pressure 	 1
>140/90 mmHg or treated hypertensive)	

Age ≥ 75 years	 1

Diabetes mellitus	 1

S2 Prior stroke, transient ischaemic attack 	 2
or thromboembolism	

Table 1. CHADS2 scoring system

Table 2. CHA2-DS2-VASc scoring 
system
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with atrial fibrillation with high throm-
boembolic risk (CHA2-DS2-VASc ≥ 2) 
should be anticoagulated.

This scoring system does not help rule 
out anticoagulation but rather it identifies 
modifiable risk factors where clinicians can 
intervene to reduce bleeding risk.

Antiplatelet therapy
A major change to treatment has been the 
shift away from the use of aspirin for 
stroke prevention alone because of the 
limited evidence on aspirin efficacy in 
stroke prevention. In fact, data from the 
BAFTA study indicate that the risk of 
major bleeding or intracranial haemor-
rhage was similar for both aspirin and 

warfarin (Mant et al, 2007). In 2006, 
aspirin was recommended for patients 
who had a moderate (CHADS2 = 1) 
stroke risk but the 2014 guidelines cate-
gorically state not to offer aspirin mono-
therapy for stroke prevention to people 
with atrial fibrillation.

In a person who has a CHA2-DS2-VASc 
score of 2 or above and cannot have warfa-
rin or direct oral anticoagulants, the com-
bination of aspirin and clopidogrel can be 
considered but not encouraged. This rec-
ommendation is derived from Connolly et 
al (2009b) who showed that dual antiplate-
let combination was more effective than 
aspirin alone, but carries a greater risk of 
major bleeding.

Assessing anticoagulation control
There has been more focus now on ensur-
ing that patients who are on warfarin are 
adequately anticoagulated. National 
Institute for Health and Care Excellence 
(2014) recommends calculating a person’s 
time in the therapeutic range over a main-
tenance period of at least 6 months, exclud-
ing measurement during the first 6 weeks. 
Stroke prevention is most effective when 
time in the therapeutic range is >70%. 
Apart from improving the quality of inter-
national normalized ratio (INR) control, 
patients who are not able to achieve a good 
time in the therapeutic range could be 
considered for alternative stroke preven-
tion strategies.

Poor anticoagulation control within a 
6-month period is defined by National 
Institute for Health and Care Excellence 
as:
nn 2 INR values > 5 
nn 1 INR value > 8
nn 2 INR values < 1.5
nn Time in the therapeutic range < 65%.

Direct oral anticoagulants
One of the main groups of drugs that have 
in part have been the impetus for change in 
stroke prevention are the direct oral antico-
agulants. National Institute for Health and 
Care Excellence published the first of three 
technology appraisals on the use of the 
direct oral anticoagulants in 2012 (National 
Institute for Health and Care Excellence, 
2012). Although cost is often perceived as 
a barrier, National Institute for Health and 
Care Excellence has concluded that direct 
oral anticoagulants are cost-effective within 
their licensed indications.

There are currently three direct oral anti-
coagulants available: dabigatran, rivaroxa-
ban and apixaban. They are proven in 
clinical trials to be as effective and in some 
cases superior to warfarin in patients with 
non-valvular atrial fibrillation. For stroke 
prevention in patients with atrial fibrilla-
tion, all three direct oral anticoagulants can 
be started in patients who have risk factors 
and would qualify for warfarin. Table 4 
illustrates the evidence for and dosing of 
these three drugs.

Direct oral anticoagulants are associated 
with fewer bleeding complications than 
warfarin. However, in the event of major 
bleeding, there is no specific antidote to 
reverse the effects. The mainstay of treat-

Hypertension (> 160 mmHg systolic)	 1

Abnormal renal or liver function (1 point each) (dialysis/transplant/cirrhosis/	 1 or 2
bilirubin 2X/aspartate transaminase/alanine transaminase X3 normal)

Stroke	 1

Bleeding history or disposition (anaemia)	 1

Labile international normalized ratio (time in therapeutic range <60%)	 1

Elderly (> 65 years)	 1

Drugs (non-steroidal anti-inflammatory drugs or antiplatelets) and alcohol (> 8 units per week) 	 1 or 2
(1 point each)

Figure 1. Thromboprophylaxis in patients with atrial fibrillation. INR = international normalized ratio.

Diagnosis of atrial fibrillation 

CHA2-DS2-VASc Assess HAS-BLED score

Dual antiplatelet therapy 
(aspirin + clopidogrel)

No therapy Refer to specialist for consideration 
of left atrial appendage occlusion

If score >_ 2Score 1
discuss 
with 
patient

Modify risk factors

Refer for novel 
anticoagulants

Start warfarin

Poor control:
nn Time in therapeutic 

range < 65%
nn 2 INR values > 5
nn 1 INR value > 8 
nn 2 INR values < 1.5

Intolerant  
to warfarin

Intolerant to dual 
antiplatelet therapy

Intolerant to  
novel anticoagulant 

and warfarin
Score 0

< 65 years 
lone atrial 
fibrillation 

Table 3. HAS-BLED score
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ment is largely supportive. There are some 
studies in healthy volunteers and animals 
suggesting the use of prothrombin com-
plex concentrate, activated prothrombin 
complex concentrate or factor VIIa to treat 
major haemorrhage with limited clinical 
outcome data (Siegal and Cuker, 2013).

Renal impairment is one of the contrain-
dications to the use of direct oral antico-
agulants. Its use depends on the degree of 
renal impairment (calculated using creati-
nine clearance) and the type of direct oral 
anticoagulants. Direct oral anticoagulants 
should not be used in patients with a cre-
atinine clearance of < 15 ml/min. If a 
patient’s creatinine clearance falls to 
between 15 and 29 ml/min, dabigatran is 
contraindicated as it has the highest renal 
excretion but apixaban and rivaroxaban 
can be use at a reduced dose (Table 4).

Routine monitoring is not required for 
patients taking direct oral anticoagulants as 
there is currently no lab test that can relia-
bly measure their concentration. The man-
ufacturers of dabigatran recommend yearly 
monitoring of renal function as 80% of the 
drug is renal excreted.

It is important to note that direct oral 
anticoagulants are not to be used in patients 
with mechanical prosthetic valves. A phase 
2 study of dabigatran in prosthetic metallic 
valve patients was stopped early because of 
an increased risk of stroke and bleeding in 
the dabigatran group (Eikelboom et al, 
2013). 

Left atrial appendage occlusion
The left atrial appendage is considered the 
main site of thrombus formation in 
patients with atrial fibrillation. This led to 
the development of percutaneous closure 
devices as an alternative to anticoagulation. 
The WATCHMAN and Amplatzer are two 
devices available. 

However, there is insufficient evidence 
on the efficacy of left atrial appendage 
occlusion. When the National Institute for 
Health and Care Excellence (2014) guid-

ance was published, there was only a single 
paper (Holmes et al, 2009) showing that 
percutaneous closure of left atrial append-
age was non-inferior to warfarin in stroke 
prevention but a peri-procedural hazard 
was identified. 

The PREVAIL study (Holmes et al, 
2014) once again demonstrated left atrial 
appendage occlusion as non-inferior to 
warfarin but was still associated with high-
er risk of pericardial effusions requiring 
surgical repair and pericardiocentesis.

The ongoing Amplatzer cardiac plug 
trial (Park et al, 2011) will hopefully shed 
more light on the subject. Hence, National 
Institute for Health and Care Excellence 
does not recommend left atrial appendage 

occlusion as an alternative to anticoagula-
tion and this can only be considered if 
patients do not tolerate long-term antico-
agulation after a careful discussion of the 
benefits and risk.

Treating symptoms
Figure 2 shows the treatment strategies 
available for atrial fibrillation.

Rate control
In 2006, National Institute for Health 
and Care Excellence gave equal weighting 
to both rate control and rhythm control 
but the 2014 guidelines reflect a shift in 
favour of a rate control strategy. National 
Institute for Health and Care Excellence 
now recommend rate control as first-line 
strategy for all people with atrial fibrilla-
tion. Rhythm control can be considered 
in those with atrial fibrillation with a 
reversible cause, heart failure caused by 
atrial fibrillation or new onset atrial 
fibrillation.

The landmark AFFIRM study showed 
no overall difference in terms of mortality 

Figure 2. Treatment strategies for atrial fibrillation. *Class Ic drugs (flecainide and propafenone) only to 
be used if no coronary artery disease and structurally normal heart.

Name	 Dose	 Evidence

Dabigatran	 150 mg twice daily, 110 mg twice daily (renal dose)	 RE-LY (Connolly et al, 2009a)

Rivaroxaban	 20 mg once daily, 15 mg once daily (renal dose)	 ROCKET-AF (Patel et al, 2011)

Apixaban	 5 mg twice daily, 2.5 mg twice daily (renal dose)	 ARISTOTLE (Granger et al, 2011)

Table 4. Direct oral anticoagulants: dosage and evidence

Diagnosis of atrial fibrillation

Rhythm control

First line – direct current cardioversion

If unable to provide direct current 
cardioversion consider chemical 
cardioversion (class Ic* or amiodarone)

Rhythm control with drugs

Sotalol or amiodarone

Amiodarone for patients with 
poor left ventricular function

Rate control strategy for all

First line – beta-blockers or calcium-channel 
blocker if intolerant to beta-blockers

Second line – combination of beta-blockers, 
calcium-channel blockers or digoxin

Elective direct current cardioversion

Pre-load 4 weeks with amiodarone

Stay on amiodarone for 12 months

Consider dronedarone as alternative in patients 
with normal left ventricular function

Refer to specialist opinion for consideration of ablation

Pacemaker and atrioventricular nodal ablation

Still symptomatic

< 48 hours

Second line

Unable to control

Last resort
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in either strategy (Wyse et al, 2002). 
However, the rate control arm was associ-
ated with lower rates of hospitalization and 
adverse drug effects. 

The agents recommended for rate con-
trol have not changed. Beta-blockers or 
rate-limiting calcium-channel blocker 
monotherapy remains first line and combi-
nation therapy is considered with any two 
of a beta-blocker, calcium-channel blocker 
or digoxin if symptoms are poorly control-
led. The main change is that amiodarone is 
not to be offered as long-term rate control, 
largely because of the potential for adverse 
effects with prolonged exposure. Digoxin 
can be offered as first line in patients with 
non-paroxysmal atrial fibrillation who are 
sedentary. 

Rhythm control
In addition to what has previously been 
mentioned, rhythm control is considered 
in people with symptomatic atrial fibril-
lation or poorly controlled rate after 
attempting a rate control strategy. Drugs 
used in this strategy include the class Ic 
(flecanide and propafenone) and class III 
(amiodarone, sotalol) antiarrhythmic 
agents. As the current guideline mainly 
favours electrical cardioversion to restore 
sinus rhythm, there is no clear mention 
which drug should be used as first line. 
Sotalol and amiodarone are equally effi-
cacious in converting atrial fibrillation 
into sinus rhythm (Singh et al, 2005). It 
is worth noting that sotalol at a low dose 
is essentially a beta-blocker and only 
manifests its class III properties at doses 
above 240 mg. Its side-effect profile is 
more favourable than that of amiodarone. 
However, sotalol is contraindicated in 
patients with uncontrolled congestive 
cardiac failure and who have a long QT 
interval.

Maintaining sinus rhythm
A standard beta-blocker is recommended 
for the maintenance of sinus rhythm. 
Amiodarone can be considered for patients 
with left ventricular impairment or heart 
failure. In the 2014 guidelines, class I 
agents are mentioned as options for restor-
ing sinus rhythm but have fallen out of 
favour for long-term maintenance. In fact 
the 2014 National Institute for Health and 
Care Excellence guidelines specifically state 
that class I antiarrhythmic agents should 

not be offered to patients with coronary 
artery disease or structural heart disease. 
The recommendation is likely extrapolated 
from data derived from post-myocardial 
infarction antiarrhythmic trials, which 
showed a harmful effect of these drugs. 
However, class I agents can still be use for 
chemical cardioversion in the younger 
patient with no coronary artery disease and 
a structurally normal heart. 

Dronedarone is a new addition since 
2006 and is recommended for mainte-
nance of sinus rhythm after successful 
cardioversion or in people with paroxys-
mal atrial fibrillation. It is not to be used 
in patients with permanent atrial fibrilla-
tion. This is a second-line therapy usually 
after failure to control atrial fibrillation 
with beta-blockers and in patients who 
have at least one of the following risk fac-
tors: uncontrolled hypertension despite 
two different drug classes, diabetes melli-
tus, history of transient ischaemic attack, 
stroke or systemic embolism, left atria 
>50 mm and age >70 years. It is essential to 
note that dronedarone is contraindicated 
in patients with left ventricular systolic 
dysfunction as it increases mortality in 
these patients (Køber et al, 2008). 
Dronedarone is also not effective in con-
trolling ventricular rhythm disturbances 
and liver function tests should be moni-
tored with its use.

Cardioversion
In the new guidelines, electrical cardiover-
sion is preferred over chemical cardiover-
sion in patients whose atrial fibrillation has 
lasted for more than 48 hours. They also 
recommend commencing amiodarone 
4 weeks before and up to 12 months after 
electrical cardioversion to maintain sinus 
rhythm. The efficacy of long-term mainte-
nance of sinus rhythm is greater in patients 
pre-loaded with amiodarone.

The era of ablation
Left atrial ablation is recommended in 
patients with both paroxysmal and persist-
ent atrial fibrillation. However, it is only 
offered if drug treatment is unsuitable or 
has failed to control symptoms. This is in 
contrast with the European Society of 
Cardiology guidelines for paroxysmal atrial 
fibrillation where catheter ablation can be 
considered as first line. Data from the 
MANTRA-AF (Cosedis Nielsen et al, 
2012) and RAAFT II (Wazni et al, 2005) 
trials showed better symptomatic control in 
the ablation group. Although ablation can 
be both clinically and cost effective in 
selected patients with paroxysmal atrial 
fibrillation, often more than one procedure 
is required. In patients with persistent atrial 
fibrillation, the success rates are much lower 
despite multiple attempts and National 
Institute for Health and Care Excellence 
has likely taken into account the clinical 
cost effectiveness of ablation as a first-line 
strategy under these circumstances.

National Institute for Health and Care 
Excellence (2014) recommends that surgi-
cal ablation should be considered in 
patients with symptomatic atrial fibrilla-
tion undergoing cardiac surgery. Surgical 
ablation is cost effective and carries a very 
good long-term outcome, but remains a 
complex procedure with the risk of serious 
complications (Abreu Filho et al, 2005; 
Lamotte et al, 2007).

Pace and ablate
Atrioventricular node ablation and pace-
maker insertion features in the National 
Institute for Health and Care Excellence 
(2014) guidelines. This should be a last 
resort as it is an irreversible process. 
National Institute for Health and Care 
Excellence recommendations for this treat-
ment differ for both paroxysmal and per-
sistent atrial fibrillation.

TOP TIPS
nn Assess stroke and bleeding risk using CHA2‑D2-VASc and HAS-BLED scores for all patients with atrial 

fibrillation.

nn Have a low threshold for starting anticoagulation. 

nn Consider direct oral anticoagulants in appropriate patients.

nn If rate control is ineffective consider rhythm control favouring electrical direct current cardioversion. 

nn In cases of difficult to control atrial fibrillation speak to cardiology early to consider invasive therapy, 
e.g. ablation or a pace and ablate strategy. 
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In patients with persistent atrial fibrilla-
tion, this strategy can be considered in 
symptomatic patients despite optimal 
medical therapy or left ventricular dysfunc-
tion thought to be caused by high ventricu-
lar rates. National Institute for Health and 
Care Excellence also recommend a repeat 
assessment of symptoms after the insertion 
of a pacemaker and further optimization of 
drug therapy to ascertain if ablation is still 
required. Owing to the higher success rates 
of left atrial ablation in patients with par-
oxysmal atrial fibrillation than those with 
persistent atrial fibrillation, the guidelines  
recommend that atrial fibrillation ablation 
should be considered in patients with par-
oxysmal atrial fibrillation before a pace-
maker and atrioventricular nodal ablation 
strategy.

Conclusions
The National Institute for Health and Care 
Excellence (2014) guidelines are a much-
needed update to guide physicians through 
the management of the most common 
sustained cardiac arrhythmia with an 
increasing prevalence mainly in an elderly 
population. The guidelines advise a global 
risk assessment for all patients to encom-
pass bleeding risk as well as risk for stroke 
prevention and encompass our better 
understanding of the lack of efficacy of 
antiplatelets in stroke prevention. 
Treatment options are now wider, with 
newer anticoagulant drugs that provide 
effective alternatives for patients in whom 
warfarin may be ineffective, and the 
emphasis is very much on a rate-control-
ling strategy. Catheter ablation continues 
to have an important role and can be very 
effective as an early approach in selected 
patients with paroxysmal atrial fibrillation 

but the emphasis remains on medical 
therapy in the first instance. BJHM
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KEY POINTS
nn Stroke prevention and symptom control are the two main facets of management of atrial fibrillation.

nn Stroke risk needs to be comprehensively evaluated but bleeding risk cannot be ignored.

nn Antiplatelets lack efficacy and anticoagulation with warfarin or direct oral anticoagulants should be 
used in all except truly low risk patients.

nn Rate control is now the preferred strategy.

nn If rhythm control is considered, electrical cardioversion is preferred to chemical cardioversion.

nn Invasive electrophysiology is gathering evidence and is a useful adjunct to current modalities of 
treatment. 


