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Effects of low-dose warfarin and aspirin versus no treatment
on stroke in a medium-risk patient population with atrial

fibrillation
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Abstract. Edvardsson N, Juul-Moéller S, Omblus R,
Pehrsson K (Sahlgrenska University Hospital, Mal-
mo University Hospital, Bristol-Myers Squibb Brom-
ma; and Karolinska University Hospital; Stockholm,
Sweden). Effects of low-dose warfarin and aspirin
versus no treatment on stroke in a medium-risk
patient population with atrial fibrillation. ] Intern
Med 2003; 254: 95-101.

Objectives. To assess the optimal stroke prevention
treatment for patients with atrial fibrillation (AF)
and a low-medium risk (<4%) of stroke.

Design. A total of 668 patients with persistent or
permanent AF, without an indication for full dose
and with adequate rate control on sotalol, were
randomized to warfarin 1.25 mg + aspirin 75 mg
daily (W/A, 334 patients) or no anticoagulation (C,
334 patients). The mean follow-up period was
33 months. The protocol intended to verify a 37%
relative risk reduction provided a 4% stroke
incidence in the C group.

Results. The stroke incidence was less in the W/A
group, although the reduction was not statistically
significant (W/A 9.6% versus C 12.3%). Four

haemorrhagic strokes were identified, two in each
group. Secondary end-points were transient
ischaemic attacks (TIA) (W/A 3.3% versus C 4.5%),
all cause mortality (W/A 9.3% versus C 10.8%),
cardiovascular morbidity (W/A 17.7% versus C
22.2%) and the combination of stroke + TIA (W/A
11.7% versus C 16.5%). Bleedings were documented
in 19 versus four patients (W/A 5.7% versus C 1.2%)
(P = 0.003), although none fatal. Sinus rhythm (SR)
was recorded occasionally in 68 patients (W/A 9.6%
versus C 10.8%). The stroke incidence tended to be
higher in those with SR than without, 16.2% versus
10.4%.

Conclusions. Our results were inconclusive, but
consistent with a small beneficial effect of W/A for
reduction of stroke and major vascular events in AF
patients at moderate risk. The low-dose regiment
produced, however, a significantly increased risk of
bleedings. Documented SR occasionally recorded
may represent a subpopulation that warrants full
dose warfarin.

Keywords: atrial fibrillation, low-dose warfarin and
aspirin, stroke prevention.

Introduction

Patients with atrial fibrillation (AF) have an increased
risk for stroke. This risk, however, depends on the
coexistence of certain risk factors such as high age,
valvular disease, hypertension, diabetes mellitus,
previous ischaemic stroke, and congestive heart
failure [1-6]. Patients with chronic AF, aged 60 or
younger and without any other risk factor for
ischaemic stroke (lone AF) have a very low-risk for
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stroke (<0.5% annually), whilst patients with one or
more of these risk factors have a risk of >8% annually
[1, 7-10]. The risk of stroke has been found to be
increased by almost six times in nonrheumatic AF
compared with controls [8, 9]. The general preval-
ence of chronic AF is close to 1%, but increases from
<0.5% in age groups younger than 50 years to >8%
in individuals over 80 years of age [8].
Anticoagulation treatment with warfarin in
patients with chronic AF with an international
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normalized ratio (INR) between 2 and 3 reduces the
risk of ischaemic stroke by two-thirds [10]. At the
same time, this regimen imposed a risk of serious
bleedings such as cerebral haemorrhage of 1.3%
annually [1] besides other major bleedings requiring
hospital treatment (2.5%) [11]. Prophylactic treat-
ment with aspirin in doses of 325 mg once daily
results in a relative reduction of the risk of ischaemic
stroke by 18% to a cost of 1.5% fatal or major bleeds
annually [12]. Patients with chronic AF and a
yearly risk of ischaemic stroke exceeding 4% should
be considered for anticoagulant treatment.

This indicates that an intermediate-risk popula-
tion with chronic AF exists, i.e. the link between
lone AF and high-risk patients. These patients may
be treated with aspirin only, according to the present
guidelines [13], standing an ischaemic stroke-risk of
<4% annually.

Low-dose aspirin (75 mg) has been shown to
provide a 25% relative reduction of the risk of
ischaemic stroke in patients with stable angina

Eligible patients randomized = 668

v

pectoris and in transient ischaemic attacks (TIA)
and/or minor stroke [14, 15]. The combination of
low-dose aspirin and fixed low-dose warfarin
(1.25 mg daily) has been shown to be inferior to
full-dose warfarin in patients with medium to high-
risk for ischaemic stroke [16]. However, this com-
bination may be justified in patients in whom
full-dose warfarin is not indicated.

The aim of the study was to investigate the effect
of 75 mg aspirin in combination with 1.25 mg of
warfarin once daily on the incidence of stroke and
bleedings in patient with chronic AF judged to have
an intermediate risk (4%) of ischaemic stroke.

Material and methods

The design was randomized open-label controlled trial
carried out at 62 out-patient clinics in Sweden
between 1995 and 1998. The study comprised
668 patients, 416 men and 252 women, aged
58-98 years, mean 73 years (Fig. 1). For one patient

ASA/Waran = 334

Control = 334

Withdrawn* = 81

Lost-to-follow-up =0

Withdrawn* = 81

Lost-to-follow-up** = 1

Primary endpoint = 32
Secondary endpoint *** = 54
No endpoint *#** =248

Primary endpoint = 41
Secondary endpoint *** = 51
No endpoint *#**%* = 242

* Withdrawn from assigned therapy, but still followed up for the intention-

to-treat analysis

**  For one of the “withdrawn” patients only survival data was available

*#*%  Secondary endpoint without primary endpoint

*##%% Completed trial without primary or secondary endpoint

Fig. 1 Patients and event flow.
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only survival data was available. Characteristics of the
study population are depicted in Table 1.

Eligible patients were all men and women aged
60 years or older with electrocardiographic docu-
mentation of persistent or permanent AF in the
preceding 4 weeks without prosthetic heart valves,
significant valvular diseases, previous stroke or TIA,
and other requirements for or contraindications to
aspirin or warfarin therapy. Other exclusion criteria
were severe heart failure (NYHA III/IV), bradycardia
of <60 beats min~! (bpm), severe hypertension
[systolic blood pressure (SBP) > 190 mmHg and/or
diastolic blood pressure (DBP) >110 mmHg],
S-potassium (<3.6 mmol L™ and >5.2 mmol L),
chronic obstructive lung disease, primary liver
disorder, known bleeding disorder, thyreotoxicosis
and impaired renal function (S-creatinine
>200 pmol L'). Patients with ischaemic heart
disease receiving aspirin were also excluded.

Echocardiography was recommended but not
mandatory. If no exclusion criteria were met all
patients received sotalol to attain homogeneity for
heart rate modulation and the dosage was openly
adjusted during a 2-week run-in period to obtain a
heart rate at rest between 60 and 100 bpm and with
a QTc (QT interval corrected for heart rate) of
<0.52 s after heart rate modulation.

The patients were then randomized by central
telephone randomization either to warfarin
1.25 mg/day (fixed dose) in combination with

Table 1 Characteristics of the study population (n = 668,
mean + SD)

Warfarin +  Controls

aspirin
Men, n (%) 214 (64) 202 (61)
Age (years) 727 7327
Age range (years) 53-90 58-90
Length (cm) 173 £9 173 £ 9
Weight (kg) 79 + 14 79 + 14
Systolic blood pressure (mmHg) 145 £ 19 146 £ 19
Diastolic blood pressure (mmHg) 85 + 8 85+9
Heart rate (bpm) 78 £ 12 77 £ 12
Q wave in ECG, n (%) 29 (9) 33 (10)
Mean QT (ms) 385 * 46 389 = 43
QTc (ms) 438+ 50 441 + 40
Ejection fraction (%) 51 £10 51+9
Echocardiography, n (%) 216 (65) 200 (60)

International normalized ratio 9) Not applicable

(INR) > 1.3 (%)*

%Includes all samples taken after randomization.

aspirin 75 mg/day (W/A) or to no anticoagulation.
The latter group served as controls (C). At each
contact, these patients were instructed not to take
aspirin or any other antiplatelet drug. The mean
follow-up period (randomization date to end of the
study) for the patients was 33 months (range
14-45) and included out-patient visits at 1, 6 and
thereafter every 6 months. At each visit, heart rate
and blood pressure were measured and a 12-lead
resting electrocardiogram (ECG) was recorded with
the patient supine, the cardiac rhythm was obtained
as well as the QTc interval.

Plasma was obtained from each patient random-
ized to warfarin/aspirin for determination of the INR
1 month after randomization and thereafter annu-
ally. The sensitivity of the INR analyses stopped in
many cases at 1.3 and any value below could not be
further determined. (This meant that apart from
frequency count no details on INR values could be
obtained.)

The primary end-point was stroke. Computer
tomography (CT) verification was mandatory to
differentiate between ischaemic and haemorrhagic
stroke. Secondary end-points were TIA, all cause
mortality, cardiovascular morbidity, acute myocar-
dial infarction, peripheral embolism and any repor-
ted bleeding that warranted exclusion from the trial
as specified by the protocol.

Adverse events were recorded by the clinician at
each visit. In addition, all patients were interviewed
by phone at month 3 and every 6 months thereafter
to record any suspected or manifest events. All
events were verified and confirmed by the steering
committee.

All patients gave their written informed consent.
The study was approved by all involved local ethics
committees after evaluation of the Ethics Committee
of the Goteborg University, and by the Swedish
Medical Products Agency.

Statistics

All data are based on an intention-to-treat analysis.
For additional information, an efficacy and safety
analysis per protocol was also performed, i.e.
patients on active treatment. The results of the ‘per
protocol’ analysis was consistent with the results of
the intention-to-treat analysis. All comparisons of
time to event variables were performed applying log-
rank tests and Cox regression analysis. Hazard ratios
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(HR) with two-sided 95% confidence intervals (Cls)
were calculated. All statistical tests were performed
as two-sided, at the 5% significance level. The tool for
data base management was Medlog® (Crystal Bay,
NV, USA) and the statistical analysis software was
SPSS®, version 11.5 (SPSS Inc., Chicago, IL, USA).

Results

Efficacy

Primary end-point Stroke was verified in 73 of 667
patients (10.9%), with 9.6% in W/A versus 12.3%
in C group (P = 0.28, log-rank test) (Table 2). Four of
these were haemorrhagic strokes, two in each arm.

Stroke was slightly more common in women than
in men [13.5% vs. 9.4% (NS)].

Stroke occurred in 54 of 499 patients whilst they
were on treatment per protocol, all of them ischae-
mic. The occurrence of stroke per protocol did not
differ from the intention-to-treat analysis.

Secondary end-points Transient ischaemic attacks
occurred in 26 patients (3.9%) [3.3% vs. 4.5%, in
W/A versus C arm, NS] (Table 2). The combined
end-point stroke + TIA appeared to be less common
in the W/A arm [11.7% vs. 16.5% in C, P = 0.087,
log-rank test]. Neither was there any differences
regarding cardiovascular morbidity, acute myocar-
dial infarction or peripheral embolism.

Mortality

Altogether 67 patients died during the follow-up,
but the all cause mortality did not differ between the

Table 2 Primary and secondary end-points

two treatment arms (9.3% W/A versus 10.8% C).
Fatal strokes occurred in nine of the 73 stroke
patients within 1 week after the onset of stroke, six
in the W/A group and three in the C group. One
month after the stroke the mortality figures in these
two groups was 7 and 4, respectively. Sudden death
occurred in 14 patients, all men, but there was no
difference between the two treatment arms, six
(1.8%) in the W/A-arm and eight (2.4%) in the
C-arm. Cardiovascular mortality occurred in 46
patients (6.9%) with 23 patients in each arm.

Additional observations

Sinus rhythm (SR) was recorded at any time during
the study in 68 patients, 32 (W/A) versus 36 (C)
(9.6% vs. 10.8%). This happened more often in
women than in men (15.5% vs. 7%). Eleven versus
16 patients relapsed to AF later in the study, slightly
more often in women, 15 versus 12 men. At the end
of the study 47 patients had SR, 24 (W/A) versus 23
(C), 7.2% vs. 6.9%.

Of the 73 strokes, 11 (16.2%) occurred in patients
who had SR at any time during the study, and in
nine patients (19.1%) in those with SR at the end of
the study.

The incidence of stroke tended to be more common
in those patients with occasionally recorded SR than
in those without (16.2% vs. 10.4%, NS).

Prognostic factors for stroke

In complementary analyses, prognostic variables
potentially correlated with the risk of stroke were
studied. Initially, each of the variables age (>65),

Warfarin + aspirin, n (%)

Controls, n (%) Hazard ratio (95% CI) P (log-rank test)

Primary end-point
Stroke

Secondary end-points
Transient ischaemic attacks (TIA)
All cause mortality
Cardiovascular morbidity
Acute myocardial infarction
Peripheral embolism
Stroke + TIA
All reported bleedings

32%(9.6)

w =
—

— U1

O O Ul O = =

PRGN

Ul = = = O W

G oYL w

Gy =oys -
=

—_— W

41" (12.3) 0.78 (0.49-1.23) 0.28
15 (4.5) 0.73 (0.33-1.58) 0.42
36 (10.8) 0.86 (0.53-1.40) 0.55
74 (22.2) 0.76 (0.52-1.10) 0.14
18 (5.4) 0.77 (0.38-1.55) 0.46

5 (1.5) 0.99 (0.29-3.42) 0.99
55 (16.5) 0.70 (0.46-1.05) 0.09
4(1.2) 5.11 (1.75-15.0) 0.003

The mean follow-up period (randomization date to end of the study) was the same for both treatment groups, i.e. 33 months (range 14-45).

4Six patients died within 1 week and seven in total after 1 month.

"Three patients died within 1 week and four in total after 1 month.
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sex, previous stroke or TIA, SR, history of hyper-
tension, SBP >160 and diabetes mellitus was studied
separately with respect to the risk of stroke. The only
variable having a statistically significant impact on
the stroke risk was SBP >160, with a HR (95% CI) of
2.12 (1.27-3.55) (P = 0.004). For the other vari-
ables, the hazard ratios were all greater than 1,
ranging from 1.38 to 1.88, but none of the ratios
were statistically apart from 1. Including the whole
set of prognostic factors listed above together with
study treatment (W/A or C) in a Cox regression
model does not alter the results substantially, SBP
>160 was still the only statistically significant risk
factor with HR 1.95 (1.14-3.33) (P = 0.014). In
this model, W/A treatment was associated with a
risk reduction to 0.79 (0.50-1.26) (P = 0.32), in
close accordance with the primary analysis.

Safety

According to intention-to-treat, bleedings were more
common in the W/A group, 19 versus four patients,
in all 3.4% (5.7% vs. 1.2%, P = 0.003, log-rank
test). Per protocol, there were 19 bleedings in the W/
A group and one in the C group, P < 0.001. Two of
the patients in the W/A group had an INR between 2
and 3. All remaining patients had a value below 2.

No case of torsades de pointes or other proar-
rhythmia were documented during the study.

The ECGs of all 14 patients who died suddenly did
not show any prolonged QTc values in the ECGs
preceding the event.

Withdrawals

The number of patients who interrupted any treat-
ment (sotalol, aspirin (ASA) or warfarin) was 81
(24.3%) in each treatment arm. There was no differ-
ence with regard to gender. Withdrawals were decided
by the investigator in the vast majority of cases.
Altogether 28 patients were withdrawn because of a
new need for either warfarin (12 patients) or ASA
(16 patients), as judged by the investigator. Three
patients belonging to the sotalol group spontaneously
started ASA treatment and became withdrawals.

Discussion

The risk of ischaemic stroke amongst people with AF
averages about 5% per year, but with wide, clinic-

ally important variations (0.5-12% per year)
amongst identifiable subpopulations of patients with
AF [1, 7, 17, 18]. Estimating the risk of stroke for
individual patients with AF is a crucial factor in the
decision to provide adequate anticoagulation ther-
apy. The threshold risk of stroke in these patients
that warrants oral anticoagulation remains contro-
versial and the opinion is divided regarding routine
use of oral anticoagulation for those with interme-
diate risk of stroke, e.g. those between 2 and 6%.

We identified an intermediate risk population, in
whom we expected a 0.5—4% stroke incidence per
year and in whom the positive effects of full dose
warfarin would be out-weighed by its increased risk
of bleedings. Our control group also permitted the
study of natural course of a patient population at
low—medium risk.

The aim of the study was to show a relative 37%
reduction based on the assumption of an end-point
incidence of 4% per year. In reality, after 33 months
we concluded that the stroke incidence in our
control group was 3.3% per year, proving that the
population included was indeed an intermediate
population, although with a little lower stroke
incidence than expected. The study was designed
to randomize 1200 patients, who should be followed
for 4 years. This would provide 144 primary end-
points. During the course of the study the number of
untreated eligible patients turned out to be lower
than anticipated and the inclusion period stopped
when 668 patients were included. The lower patient
inclusion that anticipated in combination with the
lower stroke incidence than expected may explain
why the considerable relative reductions in this
study failed to reach statistical significance.

The combined treatment with aspirin 75 mg and
warfarin 1.25 mg provided no better prophylaxis
against stroke than no treatment in this low to
medium-risk population. The hazard ratios were
0.78 (stroke), 0.73 (TIA) and 0.70 (stroke + TIA). A
benefit-risk analysis on an intention-to-treat basis
showed that 18 strokes were saved at a cost of 15
bleedings requiring treatment. There was no excess
of haemorrhagic stroke in the treatment group, two
versus two patients in the control arm. The results
are in agreement with previous studies with this
low-dose regimen (16). However, our study is the
first to provide a comparison versus no treatment,
whereas other studies compared various active
treatments in all arms.

© 2003 Blackwell Publishing Ltd Journal of Internal Medicine 254: 95-101
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All patients were recruited to the study on the
assumption of a chronic AF. Prior to randomization
all had at least two consecutive ECGs during a
minimum of 1 month with AF. An interesting
observation was the presence of SR during follow-
up at predefined ECG controls in 68 patients, 41 of
whom had also SR at the end of the study. In
patients who had SR at any time during the follow-
up the stroke incidence was higher than in those
with only documented AF, 16% vs. 10%. Episodes
with SR and stroke were more frequently seen in
women, implying that conversion to SR after long-
standing AF increases the risk for stroke. This may
represent a subpopulation at especially high risk for
stroke, necessitating full-dose warfarin.

The major limitation of the study is that the
number of eligible patients included in the study did
not reach the number that was anticipated. In spite
of that we believe that some observations in this
study may be potentially important and therefore
worthwhile to report.

In conclusion, in this first comparison between a
fixed combination of low-dose warfarin + aspirin
and no anticoagulation in patients with chronic AF
and with an intermediate risk of stroke no signifi-
cant risk reductions were found, in spite of hazard
ratios of 0.78 (stroke), 0.73 (TTA), 0.70 (stroke + -
TIA). The low-dose regimen produced, however, a
significantly increased risk of bleedings. Documented
SR at any time in this group of patients with chronic
AF may represent a subpopulation that warrants
full-dose warfarin.
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