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Abstract Objective: A study of the utilization of drugs,
particularly antithrombotic agents and anti-arrhythmic
agents, in patients with atrial ®brillation (AF) with
changes over time in primary health care.
Methods: Surveys were done of patients with AF over
1-year periods, 1992±1993 (n = 135) and 1997±1998
(n = 144), respectively, at a community health centre in
Stockholm County. Information on the prescription of
drugs was obtained from the computerized medical re-
cords.
Results: The rate of antithrombotic treatment increased
from 62.2% to 79.2% (P = 0.001), owing to an in-
creased use of antiplatelet agents from 36.3% to 47.9%
(P = 0.037), while the use of anticoagulant agents was
on an equal level (25.9% vs 31.3%). The use of any
antithrombotic agent in the primary prevention of
thromboembolic events in AF increased from 20.0% to
41.0% (P = 0.000). The mean doses of aspirin, when
used, increased from 123 to 142 mg (P = 0.036, one-
tailed student's t-test). The use of sotalol also increased,
from 14.2% to 25.2% (P = 0.024).
Conclusions: Despite the increased use of antithrombotic
agents, there is still an under-prescription of anticoag-
ulant agents and of doses of aspirin.
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Introduction

Atrial ®brillation (AF) is a common heart disorder, with
an estimated prevalence in Sweden of around 1% of the

overall population, which increases with age [1, 2]. The
stroke rate in patients with AF is around 5% per year,
and also increases with age [3, 4]. Treatment with war-
farin has been shown to decrease the risk of stroke by
68% in published, randomized, controlled trials con-
cerning primary stroke prevention and has been found
to be cost-e�ective [3, 5]. This would call for a more
active treatment with warfarin than is actually found [6].

Treatment with aspirin is an alternative, with a rela-
tive risk reduction of 21% in a meta-analysis [7], but
with a relative risk reduction of up to 44% with a dose
of 325 mg in the Stroke Prevention in Atrial Fibrillation
1 Study [3]. Aspirin is recommended in low-risk patients,
i.e. those without prior transient ischaemic attack (TIA)
or stroke, systemic hypertension and diabetes, younger
than 65 years of age, at a dose of 325 mg per day, and in
patients 65 years of age and older with contra-indica-
tions for warfarin, by Koefoed et al. [4]. The dose of
325 mg per day of aspirin was also recommended by the
Swedish Medical Products Agency in their guidelines in
1992 [2].

Anti-arrhythmic drug therapy is also a matter of inte-
rest. In their guidelines in 1992, the Swedish Medical
Products Agency recommended that sotalol or disopyr-
amide could be used as prophylaxis in cases of paroxysmal
or electroconverted AF, and digoxin, b-adrenergic
blocking agents or some calcium antagonists (e.g. ve-
rapamil and diltiazem), for ventricular rate control [2].

The aim of this study was to compare AF patients in
1992±1993 and 1997±1998 with regard to drug use,
particularly antithrombotic and anti-arrhythmic agents,
with an expected change in pattern involving more pa-
tients on antithrombotic agents and, if on aspirin, at
higher doses, and a greater use of sotalol.

Materials, methods and subjects

The community health centre (CHC) at AÊ kersberga in 1992 served
the total population of the OÈ steraÊ ker community (30 200 inhabi-
tants). In 1997, it served the subjects listed at the CHC, as well as
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unlisted subjects in a de®ned area, i.e. around 24 000 out of a total
of 32 000 in the entire community. Medical records were comput-
erized from 1 October 1992.

Subjects with a diagnosis of AF at the CHC from October 1992
to September 1993, and from October 1997 to September 1998,
were registered. Data were extracted from medical records re-
garding treatment, co-morbidity, cardiovascular drugs and com-
plications. AF was classi®ed as paroxysmal, i.e. episodes of AF
which are self-terminating, persistent, i.e. an episode of AF which
has not reverted spontaneously to sinus rhythm, or permanent, i.e.
when attempts at restoration of sinus rhythm have failed or where
the probability of successful cardioversion is considered so low that
no attempt is made [8].

Chi-square analysis was used for comparison, as well as Fish-
er's exact test, Student's t-test and the Mann-Whitney U-test. As
the mean doses of aspirin were presumed to increase, the Student's
t-test was one-tailed. Multiple logistic regression was performed
with the use of antithrombotic agents, anticoagulant agents and
antiplatelet agents as dependent variables, and age, sex, heart
disease, active AF, thromboembolic events related to AF and
other conditions predisposing to thromboembolism as predicting
factors.

Results

The number of patients with AF at the CHC increased
between 1992 to 1993 and 1997 to 1998 from 135 to 144,
despite a lower number of listed subjects. There were no
signi®cant di�erences in age or sex distribution
(Table 1). Results regarding the type of AF and co-
morbidity are also shown in Table 1, with no signi®cant
di�erences between the two occasions.

The use of antithrombotic agents increased between
1992 to 1993 and 1997 to 1998, both at ages below and
above 75 years of age (Table 2). The increase was due to
an increased use of antiplatelet agents in subjects above
75 years of age. There was an insigni®cant increase in the
use of anticoagulant agents in patients below 75 years of

age. The mean doses of aspirin increased somewhat. The
number of subjects on antithrombotic treatment with
the AF as the main or only indication increased from
27 (20.0%) to 59 (41.0%; P = 0.000), the number on
anticoagulants increased from 6 (4.4%) to 16 (11.1%;
P = 0.039) and the number on antiplatelet agents in-
creased from 21 (15.6%) to 43 (29.2%; P = 0.005).

The use of anti-arrhythmic agents is shown in
Table 3, where the only di�erence was an increased use
of sotalol. In 1992±1993, one patient with ventricular
arrhythmia was treated with amiodarone (in combina-
tion with metoprolol) and one with quinidine. In 1997±
1998, one patient was treated with disopyramide (in
combination with digoxin), after cardioversion, owing
to recurrent AF. As regarded digoxin, in 1992±1993 it
was used in 74 out of 110 patients (67.3%) on AF
rhythm versus 5 out of 24 (20.8%) on sinus rhythm
(SR; P = 0.000), and in 1997±1998 in 67 out of 109
patients (61.5%) on AF rhythm versus 11 out of 34
(32.4%) on SR (P = 0.003). Regarding sotalol, in
1992±1993 it was used in 9 out of 110 patients (8.2%)
on AF rhythm versus 10 out of 24 (41.7%) on SR
(P = 0.000), and in 1997±1998 in 20 out of 109 patients
(18.3%) in AF rhythm versus 16 out of 34 (47.1%) on
SR (P = 0.001).

Diuretic agents were used by 90 out of 134 patients
(67.2%) in 1992±1993 versus by 79 out of 143 (55.2%) in
1997±1998 (P = 0.042), and ACE inhibitors by 21 out
of 134 patients (15.7%) in 1992±1993 versus by 41 out of
143 (28.7%) in 1997±1998 (P = 0.009); in the latter
period, angiotensin II inhibitors were used by 7 out of
143 patients (7.9%). The results of logistic regression are
shown in Table 4, in which di�erent patterns regarding
the use any antithrombotic agent and anticoagulant
agents between 1992±1993 and 1997±1998 can be seen.

Table 1 Patients with atrial
®brillation (AF) at a community
health centre in Stockholm
County. The ®gures are
numbers, with standard
deviations in parentheses,
unless otherwise stated

1992±1993
(n = 135)

1997±1998
(n = 144)

Di�erence
1992±1997

Demography
Men 79 (58.5%) 87 (60.4%) ±
Women 56 (41.5%) 57 (39.4%) ±
Men [mean age (years)] 73.2 (8.9) 72.9 (9.4) )0.3 (P = 0.85)
Women [mean age (years)] 77.7 (9.2) 76.5 (10.1) )1.3 (P = 0.48)
All [mean age (years)] 75.2 (9.3) 74.7 (9.8) )0.8 (P = 0.51)

Type of AF P = 0.04
Paroxysmal 20 (14.8%) 14 (9.7%)
Persistent, converted 4 (3.0%) 20 (13.9%)
Persistent 1 (0.7%) 4 (2.8%)
Permanent 110 (81.5%) 106 (73.6%)

Co-morbidity
Hypertension 36 (26.7%) 49 (34.0%) P = 0.182
Ischaemic heart disease 40 (29.6%) 49 (34.0%) P = 0.431
Heart failure 56 (41.8%) 61 (42.4%) P = 0.882
Valvular disease 8 (5.9%) 9 (6.3%) P = 0.910
Other heart disease 6 (4.4%) 7 (4.9%) P = 0.869
Diabetes 21 (15.6%) 25 (17.4%) P = 0.685
Previous AF-related thromboembolism 28 (20.7%) 36 (25.0%) P = 0.398
Peripheral-artery disease 8 (5.9%) 6 (4.2%) P = 0.501
Previous non-AF thromboembolism 9 (6.7%) 8 (5.6%) P = 0.698
Earlier bleeding event 2 (1.5%) 4 (2.8%) P = 0.443
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Table 2 Antithrombotic treat-
ment of patients with atrial ®-
brillation at a community
health centre in Stockholm
County. The ®gures are num-
bers, with percentages or stan-
dard variations (SD) in
parentheses. Only signi®cant
P values are given

1992±1993
(n = 135)

1997±1998
(n = 144)

Di�erence
1992±1997
(P value)

All patients
Anticoagulant agent 35 (25.9%) 45 (31.3%) ±
Any antiplatelet agents 49 (36.3%) 69 (47.9%) 0.037
Dipyridamole 2a 2b ±
Aspirin 47 67 ±
Any antithrombotic agent 84 (62.2%) 114 (79.2%) 0.001
Mean dose of aspirin (mg) 123 (SD: 46) 142 (SD: 67) 0.036*

Patients <75 years (n = 58) (n = 68)
Anticoagulant agent 15 (25.9%) 26 (38.2%) ±
Antiplatelet agent 24 (41.4%) 31 (45.6%) ±
Any antithrombotic agent 39 (67.2%) 57 (83.8%) 0.029

Patients ³75 years (n = 77) (n = 76)
Anticoagulant agent 20 (26.0%) 19 (25.0%) ±
Antiplatelet agent 25 (32.5%) 38 (50.0%) 0.028
Any antithrombotic agent 45 (58.4%) 57 (75.0%) 0.030

a+ One patient in whom dipyridamole is combined with anticoagulant agent or aspirin
b+ Four patients in whom dipyridamole is combined with anticoagulant agent or aspirin
*One-tailed Student's t-test

Table 3 Anti-arrhythmic treat-
ment of patients with atrial ®-
brillation at a community
health centre in Stockholm
County. The ®gures are num-
bers, with percentages in par-
entheses, unless otherwise
stated. Signi®cant P values in
the v2 test are shown

1992±1993
(n = 134)

1997±1998
(n = 143)

Di�erence
1992±1997

Digoxin 79 (59.0%) 78 (54.5%)
b-adrenergic blocking agents 42 (31.3%) 63 (44.1%) P = 0.025
Sotalol 19 (14.2%) 36 (25.2%) P = 0.024
Selective b-1 20 (14.9%) 22 (15.4%)
Unselective 3 (2.2%) 5 (3.5%)

Calcium antagonists 19 (14.2%) 14 (9.8%)
Verapamil 19 (14.2%) 13 (9.1%)
Diltiazem 0 1 (0.7%)

Other drugs 2 (1.5%) 1 (0.7%)
Quinidine 1 (0.7%) 0
Amiodarone 1 (0.7%) 0
Disopyramide 0 1 (0.7%)
Any anti-arrhythmic agent 111 (82.8%) 124 (86.7%)

1992±1993 (n = 135) 1997±1998 (n = 144)

Odds ratio (95% CI) P value Odds ratio (95% CI) P value

Antithrombotic agent
Age 0.91 (0.85±0.96) 0.002
Concomitant heart disease 5.05 (1.91±13.33) 0.001
In AF rhythm 3.58 (1.27±10.03) 0.015
AF-related, thromboembolic events 14.68 (1.81±118.90) 0.012

Anticoagulant
Age 0.90 (0.86±0.95) 0.000
Concomitant heart disease 8.60 (2.57±28.83) 0.000 2.75 (1.07±7.09) 0.037
AF-related, thromboembolic events 12.08 (3.80±38.43) 0.000 7.26 (2.72±19.33) 0.000
Non-AF, thromboembolic conditions 8.18 (1.80±37.13) 0.006

Table 4 Patients with atrial ®brillation (AF) at a community
health centre in Stockholm County in 1992±1993 and 1997±1998.
Logistic regression model with antithrombotic treatment and an-
ticoagulant treatment as dependent factors, and sex, age, heart
disease, AF rhythm (i.e. non-regular rhythm) AF-related throm-

boembolic complications and other, non-AF-related, throm-
boembolic disorders as dependent factors. Only signi®cant ®gures
are given; as regarded the use of antiplatelet agents, no signi®cance
was found. Age is per year. CI con®dence interval
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Discussion

The percentage of AF patients on anticoagulation
treatment (31%) is similar to that in an American study,
(32%) conducted in 1992 and 1993 [9] and twice as high
as that in a Spanish study (14%) [6], conducted from
1991 to 1993, and in a British study (18%) [10]. The
frequency of treatment with antiplatelet agents was
much higher in the British study, and increased during
the 5-year period from 36 to 48% versus 10% in the
American study [9] and 17% in the Spanish [6]. How-
ever, when comparing the age- and sex-standardized
frequencies of warfarin treatment of AF in the OÈ steraÊ ker
community in Sweden with data from a Finnish study
[11], the rate was found to be 35% lower [12].

It is also important that antithrombotic drugs are
used in the right way, i.e. that patients with the highest
risk of stroke are e�ectively treated [13]. The occurrence
of concomitant heart disease and of an earlier, AF-re-
lated, thromboembolic event were signi®cant factors in
both 1992±1993 and 1997±1998 for warfarin treatment,
i.e. for patients at the highest risk of stroke. However,
according to the guidelines, more patients should be
treated with anticoagulant agents and the doses of as-
pirin, when used, should be higher. In this regard, the
situation is not satisfactory.

In a study by Monette et al. [14] of prescribing de-
cisions, it was found that the doctor's concerns about
the risk of bleeding appear to prevail over stroke pre-
vention in patients over 75 years of age. In a cost-bene®t
analysis by Lightowlers and McGuire [5], the anticoag-
ulant treatment of AF patients was found to be cost-
e�ective, despite the higher risk of adverse events, as the
incidence of stroke is higher. However, this is not gen-
erally accepted. Green et al. [15] performed a meta-
analysis, in which they found that the margin between
bene®t and harm for warfarin prophylaxis in patients
with non-valvular AF was uncomfortably thin, as the
number of intracranial haemorrhages exceeded the
number of embolic events prevented. Gustafsson et al.
[16] stated that patients aged over 80 years of age were
not eligible for treatment with anticoagulants, because
the risk of cerebral haemorrhage was similar to the gain
with treatment. The mean age of patients in the ran-
domized trials was 69 years, while the median age for all
patients with AF is approximately 75 years [1]. Inde-
pendent risk factors for stroke in AF are advanced age,
hypertension, previous stroke or TIA and diabetes [4],
while among the risk factors for bleeding complications
with warfarin are advanced age (>75 years), hyperten-
sion and previous cerebrovascular disease [17±20]. The
rate of fatal and major bleedings has been estimated at
0.5% and 1.6%, respectively, in a review of ten studies
[17]. The rate of bleeding complications may have been
underestimated in these studies, and in the studies of the
rates of fatal and major haemorrhages of 1.5% and
5.6%, respectively [20] and of 2.1% and 4.4%, respec-
tively [21] in clinical patient populations.

The reluctance of general practitioners to initiate
anticoagulant treatment in AF patients, especially in
older patients, is thus understandable. Since half or
more of the AF patients are above 75 years of age, this is
a matter of great concern. There is a need for more
studies regarding the safety of anticoagulant agents in
older AF patients.

As regards the use of anti-arrhythmic agents, the
extensive use of digoxin may be somewhat surprising,
although it is the most common drug in this class. Di-
goxin was the only available drug for the control of
ventricular rates in cases of chronic AF for many years,
but its e�cacy has been questioned [22]. Cobbe pub-
lished an algorithm for treatment with b-adrenergic
blocking agents or propafenone or ¯ecainide in cases of
paroxysmal AF or in maintaining SR post-cardiover-
sion, and digoxin with the addition of a b-adrenergic
blocking agent or verapamil/diltiazem for ventricular-
rate control in cases of established AF [8]. Thus, digoxin
could be claimed as the drug of ®rst choice in cases of
permanent AF, and most of the digoxin prescriptions in
this study concern this indication. The use of sotalol
increased, and it was mostly used in patients for SR,
while the use of more potent anti-arrhythmic drugs, such
as the class IA agents quinidine and disopyramide and
the class II agent amiodarone, was limited to only a few
patients. Sotalol combines the electrophysiological fea-
tures of a b-adrenergic blocking agents (class II anti-
arrhythmic) with those of a class III anti-arrhythmic
agent, and thus holds an exceptional position among
b-adrenergic blocking agents [23]. The use of the most
e�ective drugs, amiodarone and quinidine, is limited by
their adverse e�ects, including an increased mortality
[22, 24]. Sotalol has been found to be as e�ective as
quinidine and better tolerated [24], and therefore Cobbe
[8] recommends it (or another b-adrenergic blocking
agent) as the ®rst choice in the management of parox-
ysmal AF or the prophylaxis of recurrence after car-
dioversion in patients with signi®cant heart disease.
However, sotalol is also accompanied by adverse e�ects,
such as the risk of torsades de pointes, bradycardia and
exacerbation of sick sinus syndrome [24]. Thus, there is
as yet no ideal anti-arrhythmic drug for cases of AF.

The ®nal conclusion is that there is an increase in the
use of antithrombotic drugs, particularly aspirin, in
stroke prevention in AF. However, more patients could
bene®t from anticoagulant treatment, and the doses of
aspirin are lower than what has been found to be ef-
fective. However, there is still a lack of information re-
garding the safety of anticoagulant treatment for older
patients, i.e. those over 75 or 80 years of age, and
therefore the caution with regard to this treatment is
justi®ed.
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