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Abstract

Background and objectives Most of the French patients
diagnosed with atrial fibrillation (AF) are managed by
general practitioners (GPs). The objective was to evaluate
stroke prevention in AF patients ahead of the arrival of the
non vitamin K oral anticoagulant in France.

Methods A cross-sectional study using a French GPs
database of all patients with a diagnosis of AF consulting
their GP between July-2010 and June-2011. Multivariate
analyses were used to identify determinants of prevention
prescription.

Results  Among 15,623 AF patients, 42.5 % were >75 -
years and 40.5 % women, 59.2 % had hypertension,
17.2 % diabetes, 11.4 % heart failure, 4.9 % stroke history.
CHADS, score was >1 for 83.1 % and >2 for 50.9 % of
patients (CHA2DS2-VASc score >1 for 93.7 % and >2
for 82.3 %). Antithrombotic therapies were vitamin K
antagonists (VKA) for 50.7 % of patients, followed by
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aspirin for 19.9 %, clopidogrel + aspirin for 4.3 % and
none for 25.1 %. For patients with CHADS, scores >1,
73.3 % received an antithrombotic and for those with
CHADS,; scores >2, 54.9 % were treated by a VKA. An
age-stratified multivariate analysis showed that women had
an odds ratio to be treated with VKA compared to 0.83
(95 % CI: 0.72-0.95) and 0.66 (95 % CI: 0.59-0.74) when
aged <75 years and >75 years, respectively.

Conclusions Most AF patients followed by French GPs
required stroke prevention according to European guide-
lines, but many of them did not receive the recommended
antithrombotic treatment. Women over 75 were a third less
likely to be treated with recommended anticoagulants than
men of similar age.

Keywords Atrial fibrillation - Primary care -
Arrhythmia - Epidemiology - France

Introduction

Atrial fibrillation (AF) is the most common arrhythmia in
elderly persons [1] and a major preventable cause of stroke
[2]. In France, it has been estimated that there are currently
between 600,000 and 1 million people with AF, with two-
thirds of these subjects aged >75 years [3]. Among them,
the French health authorities recently estimated that
between 500,000 and 800,000 patients should be eligible
for stroke prevention with an anticoagulant treatment [4].
In 2010, the European society of cardiology (ESC) issued
guidelines for the management of AF [5] (see also
2012-update in Ref. [6]). The CHADS, (a risk scoring
system which awards one point each for history of cardiac
failure, hypertension, age, and diabetes, and two points for
prior stroke) stroke risk stratification scheme was
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recommended as an initial, rapid, and easy-to-remember
means of assessing stroke risk in AF, particularly suited to
primary care doctors and non-specialists [5].

Women with AF are at higher risk of stroke than men
and are more likely to live with stroke-related disability
and a significantly lower quality of life [7]. In the Canadian
registry of atrial fibrillation (CARAF) study, women
aged >75 years were 54 % less likely to receive warfarin
than men [8] (see also Ref. [9, 10]). Reluctance among
physicians and patients to use warfarin may be especially
problematic in elderly women, who benefit most from it
[7]. In line with this view, the ESC issued a guideline
update, incorporating female sex as a risk factor in the
CHA2DS2-VASc score [6].

In France, cardiologists are mostly in charge of the
diagnosis and initial treatment of AF, whereas follow-up
and stroke prevention are mostly managed by general
practitioners (GPs) [11]. The observational French EPHA
study on only 1,331 patients, included between February
2009 and May 2009, showed that cardiologists treated
most patients with AF with a vitamin K antagonist
(83 %) [11]. Conversely, no data are available in the
literature concerning stroke prevention by French GPs
and gender differences in antithrombotic therapy.
Therefore, we decided to evaluate the risk of stroke in a
large sample of AF patients followed by French GPs and
the modalities of antithrombotic stroke prevention ther-
apy, and in particular, potential discrepancies between
the treatment of male and female patients, ahead of the
arrival of the new oral anticoagulants (NOACS) in this
indication.

Methods
Design and setting

It was a cross-sectional analysis of the longitudinal patient
data (LPD) database [12—14], a French medical and pre-
scriptions files database owned by cegedim strategic data
(CSD), a private company,. This database is supplied with
anonymous information collected during daily practice of
office-based physicians via their practice management
software (Doc’Ware®). LPD provide information since
1994 from more than 1.6 million active patients followed
by a sample of 1,200 active GPs in France. The panel is
representative of French GPs in terms of age, sex and area
of coverage. The tool reflects real-life settings; no inter-
vention is made to recollect or to impute missing data. GPs
regularly report their practice activity, without receiving
any direct fee for their participation.
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Study population and data extracted

The study population was all adult (>18 years) patients
with a diagnosis of atrial fibrillation and at least one GP
consultation between July 1st 2010 and June 30th 2011.
During this period, patient demographic data, stroke med-
ical risks factor information (congestive heart failure or left
ventricular dysfunction, hypertension, diabetes, stroke
transient ischemic attack or systemic embolism, vascular
pathology), as well as Vitamin K antagonists (VKAs) and
antiplatelet agents prescriptions including aspirin were
extracted.

Stroke risk evaluation and FA treatment
recommendation

Risk of stroke was evaluated using the CHADS,.
A CHADS, score of 0 was taken as low risk, 1 as moderate
risk, and >2 as high risk [5]. In addition, the CHA2DS2-
VASc was also used to evaluate stroke risk, although this is
out of the scope of primary care in “real-life” conditions
[5] and the 2012-update was issued after our study was
initiated [6]. Treatment status was defined according to
European guidelines’ recommendations (ESC) for stroke
prevention in AF patients [5, 6].

Statistical analysis

The statistical analysis compared patient, disease and rec-
ommended treatment characteristics between men and
women using univariate test (Chi square or Fischer’s exact
test in cases of insufficient observations for qualitative
variables and analysis of variance or rank test in case of the
normality assumption was questionable for quantitative
variables) and two-sided 5 % p value threshold.

The risk (or chance) to be treated by a VKA was
assessed using the procedure GLIMMIX (SAS 9.2) [15] for
a multivariate analysis. This procedure allows the analysis
of non-normal data and GP as a random effect. Potential
covariates  [patients’ characteristics, CHADS, or
CHA2DS2-VASc scores, athero-thrombotic disease, con-
comitant treatments of Anti-arrhythmic drugs (AA) and
Non-steroidal anti-inflammatory drugs (NSAIDs)] con-
cerning at least 5 % of the population significant at a 20 %
threshold were introduced in the model and excluded with
a backward procedure at a 0.001 threshold. Then all pair-
wise interactions were tested and due to complex interac-
tions, two models were performed: one for
patient <75 years and one for patients >75 years. Results
are presented with odds ratios and their 95 % confidence
intervals.
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Table 1 Demographic and clinical aspects of AF patients participating in the study
All patients N = 15,623 Males N = 9,291 Females N = 6,332 P
(100 %) (59.5 %) (40.5 %)
Age (years) 74.6 + 11.1 728 £ 114 77.3 £ 10.2 <0.0001
BMI (kg/m?) 279 +53 28.1 + 4.8 274 + 6.0 <0.0001
Blood pressure (mmHg)
Systolic 1327 £ 153 132.0 £ 15.0 133.8 £ 15.7 <0.0001
Diastolic 758 £9.1 759 £ 9.1 758 £9.1 <0.0001
Comorbidities (% of patients)
Hypertension 59.2 56.3 63.4 <0.0001
Diabetes 17.2 18.9 14.6 <0.0001
Heart failure 11.4 11.2 11.5 0.55
Stroke 49 4.7 5.2 0.12
TIA 32 3.1 34 0.21
Concomitant drugs (% of patients)
Anti-arrhythmic (AA) 47.5 47.6 474 0.8104
Non-steroidal anti-inflammatory drug 9.5 9.7 9.3 0.6150
(NSAID)
CHADS, score 1.5+ 1.1 1.5+ 1.1 1.7+ 1.0 <0.0001
Score = 0 (% of population)® 16.9 20.0 12.2
Score = 1 (% of population)® 322 332 30.7
Score > 2 (% of population)® 50.9 46.8 57.1
CHAZ2DS,-VASc score 29+ 15 24+ 14 37+£13 <0.0001
Score = 0 (% of population)® 6.4 10.7 0.0
Score = 1 (% of population)® 114 15.2 5.6
Score > 2 (% of population)® 82.3 74.0 94.4

Values are given as % of patients or mean + SD

BMI, body mass index, TTA transient ischemic attack

? CHADS?2 scores are given as % of total, male or female population for all patients, male patients and female patients, respectively

Results
Participating patients

A total of 15,623 AF patients were included in the study.
Almost half of the patients were older than 75 years and
40.5 % of them were women (Table 1). Hypertension was
the most common stroke risk factor (59.2 % of patients),
while diabetes, heart failure and stroke were prevalent in
17.2, 11.4 and 4.9 % of patients, respectively. More than
four patients out of five (83.1 %) had a CHADS, score >1
and half had a CHADS, score >2 while close to 100 %
had a CHA2DS2-VASc score >1 and 823 % a
CHA2DS2-VASc score >2. Women were older than men
with more hypertension, less diabetes, and higher CHADS2
and CHA2DS2-VASc score (Table 1; Fig. 1). Regarding
concomitant medications, non-steroidal anti-inflammatory
drugs (NSAIDs) and antiarrhythmics (AA) were often
prescribed (9.5 and 47.5 % of patients, respectively).
Injectable anticoagulants were prescribed only in 3.1 % of
patients, high-dose aspirin in 0.3 % of them and anti-
platelet agents (excluding clopidogrel and low-dose aspi-
rin) in 0.2 % of our sample.

Stroke prevention

In total, 25.1 % of patients received no antithrombotic
therapy, 50.7, 19.9 and 4.3 % were treated with VKA,
aspirin and clopidogrel (faspirin), respectively. Due to the
relatively small number of patients receiving clopidogrel,
they were grouped with patients with aspirin in all sub-
sequent analyses. Figure 2 shows stroke prevention treat-
ments as a function of CHADS, scores and gender. Among
patients eligible for stroke prevention (i.e., CHADS,
scores > 1), 62.0 % received a recommended antithrom-
botic therapy i.e., 73.3 % of patients with CHADS,
scores = 1 treated with VKAs or aspirin and 54.9 % of
patients with CHADS, scores > 2 treated with VKAs.
VKA treatment was less frequent for women than for men
irrespective of the CHADS, score (Fig. 2). An age-stratified
multivariate analysis (Table 2) showed that, as compared
with men, women were 17 and 34 % less likely to be treated
with VKA when aged <75 years [OR: 0.83, 95 % CI
(0.72-0.95)] and >75 years [OR = 0.66, 95 % CI
(0.59-0.74)], respectively. A higher CHADS, score and a
diagnosis of athero-thrombotic disease were also associated
with VKA prescription. Interaction was found between the
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Fig. 1 Distribution of CHADS, (a) and CHA2DS,-VASc (b) scores
according to gender (N = 15,623)

Fig. 2 Stroke prevention 100%
treatments as a function of
CHADS,; scores and gender. 90%

VKA vitamin K antagonist, ASA
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NSAIDs and AA treatments. Patients treated by AA without
any NSAIDs concomitant treatment were associated with
VKA prescription. On the contrary, being treated by NSAIDs
without any AA concomitant treatment was associated with
the absence of VKA prescription.

Discussion

Most of the 15,623 AF patients followed by French GPs
(83.1 %) were at high or moderate risk of stroke (CHADS2
scores > 1), but only 62 % of them received antithrom-
botic treatment as recommended in European guidelines.
An age-stratified multivariate analysis showed that women
were less equally treated with VKA than men.

AF is a major preventable cause of stroke [2], but
anticoagulants (AC) remain underused to prevent strokes
due to AF, particularly in elderly patients [16-20]. Cowan
et al. [17] recently investigated 231,833 patients with a
history of AF among 1,857 general practices in England
representing a practice population of 13.1 million regis-
tered patients. Over one-third of AF patients with known
risk factors who were eligible for AC did not receive them.
There was a high use of antiplatelet agents (AP) among
patients not receiving AC. Uptake of AC was particularly
poor among patients aged 80 years and over [17]. With an
aging population, the AF prevalence is rapidly rising. Left
atrial enlargement seems to explain the increased AF risk
with age and obesity [21]. Approximately 60 % of people

PER

22,7%

 None
W ASA

W VKA
*P<0.001

57,6%*
51,6%* 51,7%*

44,7%*

Male Female Male Female

CHADS2=1 CHADS222
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Table 2 Age-stratified multivariate analysis of VKA prescription in males and females with AF

Age <75 years

Age >75 years

Multivariate

Univariate

Multivariate

Univariate

Variables Modalities OR (CI 95 %)
Gender Male 1

Female 0.86 (0.76; 0.98)
Artero-thrombotic disease No 1

Yes 1.78 (1.39; 2.27)
NSAID *AA (interaction factor) No*No 1

Yes*Yes 1.279 (0.970; 1.688)

Yes*No 0.427 (0.329; 0.555)

No*Yes 4.335 (3.740; 5.026)
CHADS, score 0 1

1 2.00 (1.74; 2.29)

>=2 3.14 (2.61; 3.77)

OR (CI 95 %)
1
0.83 (0.72; 0.95)
1
1.41 (1.11; 1.80)
1
1.36 (1.02; 1.80)
0.44 (0.34; 0.58)
4.34 (3.73; 5.04)
1
1.97 (1.71; 2.26)
277 (2.27; 3.38)

OR (CI 95 %)
1

0.69 (0.62; 0.77)

1

1.19 (1.008; 1.40)

1

1.138 (0.827; 1.566)
0.804 (0.590; 1.095)
4.829 (4.233; 5.509)
NE

1

170 (1.51; 1.91)

OR (CI 95 %)

1

0.66 (0.59; 0.74)
1

1.13 (0.97; 1.31)
1

1.18 (0.86; 1.63)
0.81 (0.59; 1.11)
4.92 (4.31; 5.62)
NE

1

1.73 (1.53; 1.95)

NSAID non-steroidal anti-inflammatory drug, AA anti-arrhythmic, NA not applicable, NE not estimable (age of > 75 years accounts for one point

in CHADS, score)

over the age of 75 with AF are women [7, 22]. However,
despite this difference in life expectancy, males are more
often affected by AF [7, 21, 23] and also represented the
majority of the patients in our study. Furthermore, women
with AF are at higher risk of stroke compared with men.
Reasons for this higher stroke risk in women remain
unclear, although some studies suggest that under treatment
with warfarin may be a cause [24].

Warfarin therapy substantially reduces the risk of atrial
fibrillation-related thromboembolism but also increases the
risk for hemorrhage [25, 26]. As pointed out by Volgman
et al. [7], the reluctance of (American) physicians and
patients to use warfarin anticoagulation in women may be
due to an increased risk of bleeding. In the CARAF and
stroke prevention using an oral thrombin inhibitor
(SPORTIF) studies [8, 27], women were more susceptible
to anticoagulant-related bleeding [7]. Moreover, anticoag-
ulation therapy in women is frequently interrupted for
various reasons (e.g., breast biopsy, minor and major sur-
gery) [7]. Our study showed that NSAIDs concomitant
treatment also influenced VKA prescription. Indeed, all
types and formulations of NSAIDs may increase the risk of
upper gastrointestinal bleeding [28], and GPs are perhaps
sometime prioritizing other comorbidities rather than
stroke prevention.

Oral VKA are associated with a number of limitations,
including excessive bleeding risk when not adequately
controlled [29]. Antiplatelet agents do not match VKAs in
terms of their preventive efficacy. As pointed out by Bas-
sand [29], NOAC:s, including the direct thrombin inhibitor
dabigatran and direct Factor Xa inhibitors such as riva-
roxaban, and apixaban, have now been approved or are
currently in late-stage clinical development in AF. These

newer agents are of a particular importance due to a rapid
growth of their prescription in AF in Europe.

As pointed out by Sandhu and McAlister [2], a better
understanding of the stroke prevention practices in real-
world settings is critically important to implement pre-
ventive strategies that will improve the outcomes and
reduce healthcare costs. We therefore evaluated anti-
thrombotic management in AF by GPs in France. Similarly
to other European studies using primary care registries
[30-32], the most common concomitant conditions
observed in our study were hypertension, diabetes and
heart failure. In our study, a quarter of patients eligible for
stroke prevention were not treated at all. On the contrary,
36.9 % of females and 43.2 % of males received VKA
treatment despite an absence of additional risk factor.
Similar findings were also observed in the ongoing world
wide GARFIELD registry, where the overall use of anti-
coagulant therapy was relatively low. A total of 40.7 % of
the patients with a CHA2DS2-VASc score <2 did not
receive guideline-recommended anticoagulant prophylaxis.
Conversely, 38.7 % of patients with a CHA2DS2-VASc
score of 0 received anticoagulant therapy. This indicates
that, in real-world practice, the identification of patients
perceived to be at risk of stroke is often not based on
evidence-based risk schemes and guidelines [33].

Since recently in Europe, individual stroke risk is
estimated using the CHA2DS2-VASc schema, a score
ranging from O (lower risk) to 9 (higher risk) [6, 34]. This
new schema notably adds female sex as a specific risk
factor, thus favouring a better stroke prevention in women
would in the near future. The period assessed in our study
corresponds to the time before these recent updates of
International guidelines and particularly, before the arrival
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of NOACs. In France, drug reimbursement in AF indi-
cation occurred in July 2012 for dabigatran and rivarox-
aban and in December 2013 for apixaban. In the next
years, a new analysis using a similar methodology would
be relevant to evaluate stroke prevention in French pri-
mary care before and after the CHA2DS2-VASc and the
NOAC:s .

This study has several limitations. Some of these are
linked to the use of a primary care database as source. The
use of such databases for observational studies has become
popular since it allows access to information on a large
number of patients gathered in real-world conditions. The
database is offered as a good source because the GPs
included are representatives in many desirable ways (i.e.,
age, sex and area of coverage) [35, 36]. However, GPs
were recruited on a voluntary basis, and thus, the sample
may be subject to some response biases with respect to the
GPs. Nevertheless, as data are routinely collected, all their
AF patients were included in the study without any selec-
tion bias from the GPs.

It is not possible to ascertain ascribed diagnoses and to
ensure that these are exhaustive. Given that perfect tools to
gather data are very uncommon, we should assume a cer-
tain degree of misclassification bias, similarly to other
studies [37]. Data were collected during GPs consultation
and it is unlikely that they have been able to collect all
determinants for prescription choice. Also, data on vari-
ables that may influence the anticoagulant prescription
could be not available or miscoded. Particularly, cardiol-
ogists represent around a third of the AF-related consul-
tations in France [11] and, their influence on GPs
prescription could not been assessed. However, such a bias
is in principle non-differential between the male and
female patients.

In conclusion, most AF patients followed by French GPs
were at high or moderate risk of stroke according to
European guidelines (CHADS2 scores >1), but only two-
third of them received the recommended antithrombotic
treatment. Under treatment was more pronounced in
women, particularly in those aged >75 years. This finding
supports the use of the CHA2DS2-VASc score which
includes female gender. An educational effort should be
undertaken to inform French MGs about the therapeutic
benefit to use European guidelines to reduce the risk of
stroke in AF patients.
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