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ABSTRACT – The National Institute for Health and Clinical

Excellence (NICE) guidelines for the management of atrial

fibrillation were published in June 2006. It was anticipated

that they would potentially lead to increased demand for

echocardiography (ECHO), increased access to secondary

care services (for example for cardioversion), and require

additional resources for monitoring anticoagulation. A pri-

mary care survey was therefore initiated in South Devon, in

advance of publication of the guidelines as a snapshot of

existing practice, to determine any additional resources and

education required to meet the new standards. The main

aim was to determine what proportion of patients were

managed exclusively in primary care, how frequently

patients were investigated by ECHO and whether anticoag-

ulation was being appropriately targeted at patients at high

risk of thromboembolic events.
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Introduction

Atrial fibrillation (AF) is the most common sustained cardiac
arrhythmia. Its prevalence and incidence is believed to be
increasing because of population ageing and increased survival
from chronic conditions that predispose to having the condi-
tion.1 Several UK studies have demonstrated this trend.2,3 Atrial
fibrillation is associated with increased morbidity and mortality
particularly from thromboembolic stroke.4–6 Anticoagulation
has been shown to reduce this risk and is an essential compo-
nent of management, irrespective of whether a strategy of ‘rate
control’ or ‘rhythm control’ is adopted.7,8

Despite established principles for the management of AF, it
has been recognised that there is considerable variation in the
approach to investigation and treatment of these patients.9 In an
effort to address this, new guidelines for the management of AF
were published by the National Institute for Health and Clinical
Excellence (NICE) in June 2006.10

It was anticipated that the new guidelines would potentially
lead to increased demand for echocardiography (ECHO),

increased access to secondary care services (for example for car-
dioversion) and require additional resources for monitoring
anticoagulation. A survey was therefore initiated in South
Devon, in advance of publication of the guidelines as a snapshot
of existing practice, to determine any additional resources and
education required to meet the new standards.

South Devon has a mixed urban and rural population with a
high proportion of elderly patients. Well-established open
access ECHO services are available to local general practi-
tioners (GPs), and many practices have access to cardiac moni-
toring independent of secondary care services. The main aim
was to determine what proportion of patients were managed
exclusively in primary care, how frequently patients were inves-
tigated by ECHO and whether anticoagulation was being appro-
priately targeted at patients at high risk of thromboembolic
events.

Methods 

All GP practices in South Devon were invited to take part in a
systematic audit of a random sample of patients with AF
during 2006. Participating practices made practice registers
and records available for access by a specialist cardiac audit
nurse. For each participating practice four patients were
selected at random from the register of patients with AF for
detailed review of case notes and source documentation. The
audit addressed documentation of AF, investigations con-
ducted, associated comorbidities (particularly in relation to
cerebrovascular event (CVE) risk), thromboembolism pro-
phylaxis and whether patients were referred to secondary care.
Results were analysed using the paired t test (Strata v9.2 for
windows) and a p value of 0.05 was considered statistically
significant.

The audit nurse extracted relevant data from primary care
case notes according to a predetermined template and arranged
for all electrocardiograms (ECGs) and cardiac monitor data to
be reviewed by a cardiologist for verification. Atrial fibrillation
was classified as paroxysmal if it was self terminating and lasted
less than seven days, persistent if more than seven days and per-
manent if chronic and long standing where cardioversion failed
or not attempted.

Out of the 35 practices contacted, 33 agreed to take part.
These practices serve a total population of 244,367 patients of
whom 4,340 were recorded as having AF, giving an overall
prevalence of 1.7%. The sample population selected for
detailed study was 131 patients (no available data for one
patient).

Bryan Loo, Specialist Registrar in Cardiology, Derriford Hospital,

Plymouth; Cath Parnell, Clinical Audit Nurse, Torbay Hospital, Torquay;

Gerald Brook, General Practitioner, Dawlish Surgery, Dawlish; 

Ed Southall, General Practitioner, Mayfield Surgery, Torquay;

Ian Mahy, Consultant Cardiologist, Torbay General Hospital, Torquay 

Atrial fibrillation in a primary care population: 

how close to NICE guidelines are we?

Bryan Loo, Cath Parnell, Gerald Brook, Ed Southall and Ian Mahy

2948 Loo.qxd  5/21/09  4:43 PM  Page 219



Results

Demographics

In the study population of 131, 66 patients were male and
the mean age was 75 years (�13 years). The age distribution
of patients within the study population is shown in Figure 1.

Diagnosis

Seventy three (56%) patients had either a standard 12-lead ECG
or a cardiac monitor result within their primary care record
documenting AF. In none of these cases was the diagnosis inac-
curate. Of the remainder, a further 28% of patients had corre-
spondence from secondary care recording AF. In 16% of patients
no clear confirmation of the accuracy of the original diagnosis
was available. In total, 60% of patients had permanent AF, 35%
had paroxysmal AF (PAF) and 5% had persistent AF.

Investigations and onward referral 

A total of 58 (44%) patients had documentation of an ECHO
and 43 of these were older than 65 years of age. The age distrib-
ution of patients who had an ECHO is shown in Figure 2. Of
patients managed exclusively in primary care, 18% had a docu-
mented ECHO result compared to 72% of those referred to car-
diology (p�0.001). Of patients diagnosed since 2000, 57% had
ECHO compared with 18% of patients diagnosed before 2000
(p�0.001).

In total, 68 patients (52%) had been referred to secondary
care of which 22 (17%) had undergone at least one cardiover-
sion. Of patients having an ECHO, 26% were recorded as
having impaired left ventricular contraction (ejection fraction
(EF) �50%). Of these 33% were in the cohort classified on clin-
ical grounds (CHADS2) as intermediate/low risk. In addition,
31% of low/intermediate patients had a dilated left atrium (LA)
(�45 mm).
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Fig 1. Age distribution of patients with atrial

fibrillation in primary care.

Fig 2. Percentage of patients who received an

echocardiogram (ECHO) by age group.
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Associated comorbidities 

As might be expected in a cohort of this age, comorbidities were
common. Of the patients studied, 21% had already had one or
more transient ischaemic attack (TIA) or stroke. Other comor-
bidities are listed in Table 1.

Anticoagulation

Of the study population 85% of patients were taking either
aspirin or warfarin. In total, 64 (49%) were on warfarin and 48
(37%) on aspirin. According to NICE thromboembolic risk
guidelines, 66 (50%) were high, 51 (39%) intermediate and 14
(11%) low risk. The number of patients in each group and
treatment received are summarised in Figure 3. Of the patients
on warfarin, 52% were female and 59% were over 75 years of
age. Of those with a prior history of CVE/TIA, 61% were on
warfarin.

Twelve patients had contraindications to warfarin/antiplatelet
therapy, of which six were in the high-risk group. The con-
traindications are listed in Table 2. Four patients refused treat-
ment. The number of patients that were on no treatment, that

did not have a specific contraindication or did not refuse treat-
ment were three in the high (4%), four in the intermediate (8%)
and three (21%) in the low-risk groups.

When the CHADS2 score for predicting stroke risk was used,
37 patients (28%) were high risk, 72 (55%) were moderate and
22 (18%) were low risk.11 Details of numbers receiving antico-
agulation, antiplatelets or no treatment in the three groups are
shown in Figure 4.

Discussion

The prevalence of AF in this study in all groups and sexes was
1.7%. Other UK studies have also reported its prevalence. A
study of 4,522 patients’ �50 years of age in two GP practices in
West Birmingham showed that 2.4% had arrhythmia.12 The
prevalence of read-coded AF in 131 GPs in the DIN-LINK data-
base increased from 0.84% to 1.49% in men and from 0.83% to
1.29% in women between 1994 to 2003.13 Data from the
General Practice Research Database showed an overall preva-
lence of around 1%.14 The slightly higher prevalence rate in this
survey probably relates to the level of elderly population in the
catchment area.

Previous studies have alluded to the fact that ECG documen-
tation of AF is important. In the cardiovascular heart study, 12%
of AF cases were identified by ECG screening. In this survey 57%
of patients had ECG validation in the practice register. In total,
84% of patients had either ECG documentation in primary care
and/or a secondary care diagnosis of AF. Also, 44% of patients
had an ECHO. This is slightly higher than in previous studies.
The West Birmingham study reported that only around 20% of
patients had an ECHO. It was also noted that the trend favoured
patients who had a diagnosis after 2000 with 57% having had
one compared to 18% in those diagnosed before 2000. A higher
proportion of ECHOs were also performed if there was cardi-
ology input. These findings may represent better availability of
this procedure in general and also a lower threshold for GPs to
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Condition Number (%)

Hypertension 69 (53)

Previous TIA/CVE 27 (21)

CHF 24 (18)

Proven IHD 34 (26)

Diabetes 21 (16)

CHF � congestive heart failure; CVE � cerebrovascular event; IHD �

ischaemic heart disease; TIA � transient ischaemic attack.

Table 1. Associated conditions in patients with atrial

fibrillation.

Fig 3. The number of patients in each group

and the treatment received according to the

National Institute for Health and Clinical

Excellence thromboembolic risk guidelines.
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request them in light of awareness of heart failure diagnosis or
education regarding AF. However, it was still surprising that only
72% of patients had an ECHO if cardiology was involved.
Previous guidelines have encouraged the procedure in AF
patients.9 The less proscriptive nature of NICE guidance, which
was not anticipated at the time of this study, recognises that
thromboembolic risk stratification often does not require an
ECHO. Nevertheless this procedure may be valuable for
detecting adjunctive pathology and, as the results show, in the
low/intermediate risk groups about 32% had some marker of
increased stroke risk with an ECHO.

The overall rate of anticoagulation was higher than the 23%
found by Sudlow et al., and the 31% by Karla et al.15,16 The
Scottish Continuous Morbidity Recording Service database
demonstrated that only 40% of patients were anticoagulated. In
the study by Majeed and colleagues the rate of anticoagulation
was around 30%.14

In this study over half the patients prescribed warfarin were
female and aged over 75 years old. According to NICE guidelines
for thromboembolic risk, 66 patients were high, 51 were interme-
diate and 14 were low risk. Although overall anticoagulation rates

are higher than in previous studies, there is still discrepancy in
the groups with only 50% of patients in the high-risk group on
warfarin while in the low-risk group 21% were on warfarin.

When comparing the two risk scores used, the NICE guide-
lines stratified a larger proportion of patients into the high- and
intermediate-risk groups, whereas with CHADS2 there were
more patients in the low-risk group and the majority of the
patients were in the intermediate-risk group. This reflects the dif-
ferent age thresholds in the NICE and CHADS2 guidance (65 years
and 75 years respectively). The results of this study show that
actual thromboembolic treatment choices conformed more
closely to NICE, rather than CHADS2, guidance.

The high number of patients identified with a ‘moderate’
thromboembolic risk emphasises an important limitation of
the guidelines in providing decision support for choice of
antithrombotic regimen. NICE guidance suggests that war-
farin or aspirin can be chosen in patients at intermediate risk.
This could be interpreted as suggesting equivalence of these
treatments, under which circumstance there would be little
incentive to prescribe warfarin. However for many patients
within this cohort warfarin may have significant advantages.
For example, in the study by Mant et al, patients above 75 years
old who were on warfarin had a significantly lower rate of
stroke than those on aspirin without an excess risk of extra cra-
nial bleeding.17 Furthermore, a patient having stroke as a single
risk factor has a CHADS2 score of 2, which is classed as mod-
erate risk but in reality is high risk. Therefore, classification of
a patient at intermediate risk really serves only to invite more
detailed evaluation, but inconsistency in the weight afforded to
risk factors between guidelines can lead to continued uncer-
tainty over appropriate treatment choices in this group.

Limitations

This was a retrospective study from GP registers with a moderate
sample size which may not have captured all patients. However
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Contraindication Number of patients (n=12)

Risk of falls 1

Haemorrhagic cerebrovascular event 1

Gastrointestinal bleeds 5

Nose bleeds 1

Ocular bleeds 1

Musculoskeletal effects 1

Dyspepsia 1

Duodenal ulcer 1

Table 2. Contraindications to anticoagulation among patients

with atrial fibrillation.

Fig 4. The number of patients in each group

and the treatment received according CHADS2

risk guidelines.
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the relatively high prevalence of AF compared with other studies
suggests that the majority of patients are listed on the registers.
Although 50% of patients had ECG validation of AF, a propor-
tion remains where there was no documentary evidence of AF.
These patients are less likely to have been investigated and treated
with anticoagulants so some overestimation of appropriate ther-
apeutic intervention may have occurred.

Conclusions

In this study almost half of the patients with AF were managed
in primary care alone. Electrocardiogram diagnosis in primary
care was accurate, but these patients were less likely to undergo
further investigation by ECHO. Patients diagnosed more
recently are more likely to have had this latter procedure which
may reflect greater awareness of the utility of this investigation
or better access. Rates of anticoagulation are higher than in pre-
vious studies but there remains scope for better use of risk
stratification algorithms to target thromboembolism prophy-
laxis appropriately. The cohort of patients for whom the NICE
guidelines equivocate over thromboembolism prophylaxis is
substantial.
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