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Abstract

Background: Randomized trials have shown a beneficial effect of anticoagulation
with warfarin to prevent stroke in atrial fibrillation. It is not known whether the
same effect will be obtained in actual practice. The authors conducted a
prospective observational study to evaluate the effect of preventive anticoagula-
tion in patients with atrial fibrillation in 2 practice settings in Montreal.

Methods: Of the 1725 outpatients screened between October 1990 and September
1993 at a community hospital and a university-affiliated hospital, 221 with doc-
umented atrial fibrillation were enrolled and followed up for a mean of 27
months. Most (75%) of the patients excluded did not meet the inclusion criteria
(because of, for example, an artificial heart valve, mitral stenosis, cardiac trans-
plantation or transient atrial fibrillation); the remainder had not completed enrol-
ment before the end of the study. Following the baseline visit, patients were in-
terviewed by telephone every 6 months, and reported events were confirmed
through review of the patients’ charts. Hazards for stroke and for stroke and
transient ischemic attack (TIA) combined were calculated for each of 4 treat-
ment groups: ASA, warfarin, blended treatment and no treatment, based on the
type of anticoagulation therapy patients received during the entire observation
period. The blended-treatment group consisted of patients who started on one
active therapy and switched to the other or who switched treatments more than
once. Corresponding rate ratios (RRs) and 95% confidence intervals (CIs) were
calculated with reference to the no-treatment group. Cox proportional hazards
analysis was used to adjust for differences in patient characteristics. The rates of
bleeding episodes were also analysed.

Results: On average, the study patients were older (71.6 [standard deviation 9.3]
years) and had a higher prevalence of underlying heart disease (52.0%) than
those in the randomized trials. Nineteen patients had a first stroke: 4 in the ASA
group, 4 in the warfarin group, 4 in the blended-treatment group and 7 in the
no-treatment group, for rates of 5.2, 1.8, 5.3 and 5.9 per 100 person-years, re-
spectively. Only warfarin was associated with a significantly lower risk of stroke
compared with no anticoagulant therapy (RR 0.31, 95% CI 0.09–1.00). A simi-
lar protective effect of warfarin was found for stroke and TIA combined (2.3 v.
6.7 per 100 person-years; RR 0.34, 95% CI 0.12–0.99); the effect of ASA and
blended treatment was not significantly different from no treatment. The rate per
100 person-years of any bleeding was not significantly higher for any treatment
group (ASA 2.5, warfarin 3.4 and blended treatment 3.5) compared with the no-
treatment group (1.9). Patients receiving warfarin had a significantly greater risk
of any bleeding event than patients not receiving anticoagulant therapy (RR
1.79, 95% CI 1.07–3.00).

Interpretation: The relative effect of anticoagulant therapy with warfarin in pre-
venting stroke in these practice settings was equivalent to that in the random-
ized trials, although these patients were older and sicker. This preventive treat-
ment is likely to confer additional benefit as it is more widely prescribed.
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People with atrial fibrillation are at increased risk for
stroke, presumably from cardiac emboli.1,2 Random-
ized trials have demonstrated an effect of warfarin in

preventing such strokes.3–8 Of the 3 trials that evaluated
ASA4,5,9 one showed it to be of benefit as well, although to a
much lesser degree.4 In an overview of these trial results,
we hypothesized that warfarin would be similarly effective
in actual clinical practice,10 although this has not been stud-
ied. Despite the encouraging trial results, subsequent stud-
ies have shown that warfarin is being prescribed for only
about two-thirds of patients with atrial fibrillation.11–15

Among the possible reasons for this underuse is the prob-
lem of translating randomized trial results to the actual
practice setting.

We conducted an observational study in the years fol-
lowing the publication of the warfarin clinical trial results
to evaluate whether a similar protective benefit would be
obtained in actual practice. To evaluate the effect of pre-
ventive anticoagulant therapy, we studied 2 practice set-
tings in a major Canadian city: a community hospital with a
local clientele and a university-affiliated hospital with a re-
ferral clientele.

Methods

All patients who underwent electrocardiography (ECG) dur-
ing any outpatient visit were screened between October 1990 and
September 1993 at the Royal Victoria Hospital, a 650-bed teach-
ing hospital, and the Reddy Memorial Hospital, a 300-bed com-
munity hospital, both in Montreal. Eligible patients were required
to have atrial fibrillation documented on at least 2 ECGs obtained
more than 30 days apart. For all such patients, further informa-
tion was sought from the referring source and from the patient’s
hospital chart. Patients were excluded if they had mitral stenosis,
an artificial heart valve or cardiac transplantation. For those not
excluded at this first stage, the patient’s physician was contacted
for further assessment of eligibility. Patients could be excluded at
this second stage because of refusal to participate, severe illness
(e.g., disabling mental illness or end-stage cancer), atrial flutter or
resolved or transient atrial fibrillation, severe language barrier, in-
ability to be followed up (e.g., imminent plans to relocate or resi-
dence too far from hospital) or death in the interim.

At the enrolment visit we obtained baseline demographic data
and information about concomitant conditions and risk factors.
These included information on age, sex, weight, height, employ-
ment status and the presence of any physician-diagnosed hyper-
tension, hypercholesterolemia, congestive heart failure, diabetes
mellitus, angina, myocardial infarction or previous stroke. Cur-
rent anticoagulant therapy and treatment for diabetes, angina, hy-
pertension or atrial fibrillation were documented. Echocardio-
gram data were also obtained.

Follow-up ECG and telephone interviews were conducted
every 6 months. We obtained information on risk factors for
stroke and noted any change in anticoagulant medication. The
patient was asked about the occurrence in the interim of physi-
cian-diagnosed stroke, other emboli, transient ischemic attack
(TIA), intracranial hemorrhage, hemorrhage or any hospital ad-
mission. When outcome events were reported, we obtained con-
firmation and documentation from the patient’s chart. Stroke and

intracranial hemorrhage were documented by CT scanning in
many cases. We classified all hemorrhages on an ordinal severity
scale based on the amount of concern it caused on the part of the
patient or the action that was taken. Bleeding was classified as ma-
jor if it was fatal (death due to the hemorrhage), if surgery or
packing was required or if a transfusion was required.

We included in the analyses the data for all enrolled patients
with follow-up information. We compared treatment groups with
respect to baseline demographic characteristics, presence of rele-
vant concomitant conditions and presence of risk factors for
stroke using χ2 tests for categoric variables and analysis of variance
for continuous variables.

For each patient, we calculated the number of person-years of
observation as the length of time between the enrolment inter-
view and the last follow-up interview. For the analysis of first oc-
currence of outcome events, person-years for an individual patient
were censored at the time of the first occurrence or the end of fol-
low-up (June 1994), whichever came first. This was calculated
separately for each type of outcome event.

Patients who received either one type of treatment or no treat-
ment for the entire observation time were assigned to the ASA,
warfarin or no-treatment group accordingly. The remaining pa-
tients who switched treatments were assigned to the blended-
treatment group. For patients who switched only once from no
treatment to ASA or warfarin, or vice versa, the time at risk was
allocated to the associated treatment status.

We calculated hazards for each outcome event as the number
of events divided by the total number of person-years accumu-
lated for each treatment group. To assess the association between
outcome and treatment for first events, we calculated rate ratios
(RRs) (with 95% confidence intervals [CIs]) for stroke, stroke and
TIA combined, all hemorrhages and major hemorrhages, using
the no-treatment group as the reference group. Since patients
were followed for different lengths of time, we used
Kaplan–Meier analyses to estimate the cumulative rate of remain-
ing event-free, with patients being censored at the time of the first
outcome event or the end of follow-up, whichever came first. We
carried out a Cox proportional hazards analysis to account for
possible confounding.

The study was approved by the ethics committees of the 2 hos-
pitals. We obtained permission to contact an eligible patient from
the physician who had ordered the initial ECG or from the pri-
mary care physician, as determined from the patient record. Pa-
tients gave informed consent at the enrolment visit. Study records
and findings were kept separate from the hospital records but
were forwarded to the patient’s physician after the patient’s ap-
proval was obtained.

Results

Of the 1725 patients who had atrial fibrillation on
screening ECG, 1504 (87%) were not enrolled: 375 (22%)
were ineligible at the first stage (because of mitral stenosis,
artificial heart valve or cardiac transplantation) and 756
(44%) at the second stage (for reasons such as transient
atrial fibrillation, death in the interim or language barrier).
An additional 373 patients (22%) had not completed the
second stage of the enrolment procedure by the time the
study ended. The remaining 221 patients were enrolled and
followed for an average of 26.8 (range 4.0–48.8) months,
providing a total of 493.7 person-years of follow-up as of
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June 1994. Of the 221 patients, 31 (14%) received ASA as
treatment for their atrial fibrillation during the entire fol-
low-up period, 87 (39%) received warfarin, 65 (29%) re-
ceived some combination of ASA, warfarin and no treat-
ment (Fig. 1), and 38 (17%) did not receive anticoagulant
therapy.

The demographic characteristics and the presence of
relevant concomitant illnesses and risk factors for stroke are
shown in Table 1 for the 4 treatment groups. The mean
age for all the patients was 71.6 years, and the mean length
of time since the diagnosis of atrial fibrillation was 7.7
years. Over half of the patients were men. There were no
significant differences between the groups in age, sex, dura-
tion of atrial fibrillation, or presence of angina, myocardial
infarction, congestive heart failure, hypertension or hyper-
cholesterolemia. A higher proportion of patients in the

warfarin group and the blended-treatment group than in
the ASA group and the no-treatment group had diabetes or
a history of a previous stroke (p < 0.001).

Nineteen patients had strokes during the study period; 1
patient in the no-treatment group had 2 strokes (Table 2).
Six patients had at least 1 TIA during the study period; 1 pa-
tient in the blended-treatment group also had a stroke. Pa-
tients receiving warfarin had a significantly lower risk of
stroke than those who received no treatment (RR 0.31, 95%
CI 0.09–1.00). A similar protective effect of warfarin was
found with stroke and TIA combined (RR 0.34, 95% CI
0.12–0.99). When the analysis was limited to patients with-
out a previous stroke, the same effect was found (RR 0.22,
95% CI 0.05–0.96). The effect of ASA (RR 1.04, 95% CI
0.17–6.15) and blended treatment (RR 1.06, 95% CI
0.23–4.89) was not significantly different from no treatment.

Kaplan–Meier analyses showed a significant difference
in the median time to stroke between the warfarin group
and the no-treatment group (24.9 months v. 18.4 months)
(p = 0.01). This difference remained significant (p = 0.012)
when selected demographic and risk factor variables were
included in the Cox proportional hazards model. No sig-
nificant difference was found between the ASA and no-
treatment groups.

Five patients, 4 in the warfarin group and 1 in the no-
treatment group, had major hemorrhages during the study.
The patient in the latter group experienced 2 major hem-
orrhages: the first necessitated a transfusion, and the sec-
ond was fatal. One patient in the warfarin group died from
the hemorrhage, 2 required surgery or packing, and 1 re-
quired a transfusion. The rate of major bleeding was not
significantly greater for any group compared with the no-
treatment group, although the lack of significance for the
warfarin group (RR 2.4, 95% CI 0.3–22.9) was likely due to
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Concomitant condition, no. (and %) of patients
Angina 8
Myocardial infarction 8
Congestive heart failure 7
Hypertension

Treatment

12 (39)
(23)

Characteristic
ASA

n = 31

(26)
(26)

Mean age (and SD), yr 73.1
(52)
(8.6)

% male 16

(43)
(34)

37
30
26
18

(30)

57
70.8

Warfarin
n = 87

(21)

Table 1: Characteristics of patients with atrial fibrillation from 2 practice settings, by treatment

(66)
(8.8)

32
18
9

14

41
70.7

Blended*
n = 65

(49)
(28)
(14)
(22)

(63)
(9.5)

20
13
6
6

28
73.9

None
n = 38

(53)
(34)
(16)
(16)

(74)
(10.3)

Diabetes mellitus† 0 21 (24) 23 (35) 7 (18)
Hypercholesterolemia 5 (16) 15 (17) 12 (18) 5 (13)
Prior stroke† 0 18 (21) 7 (11) 1 (3)
Duration of atrial fibrillation
≤ 1 yr 6 (19) 18 (21) 18 (28) 11 (29)
> 1 yr 17 (55) 58 (67) 42 (65) 20 (53)
Unknown 8 (26) 11 (13) 5 (8) 7 (18)

Note: SD = standard deviation.
*Patients who switched treatment groups.
†p < 0.001 for comparison of all 4 groups.

Fig. 1: Distribution of treatment among 65 patients with atrial
fibrillation who switched treatment groups during the obser-
vation time (blended-treatment group).

Nil/ASA (27%)

Warfarin/nil (2%)

ASA/nil (6%)

ASA to
warfarin (15%)

Nil, ASA,
warfarin (11%)

ASA + warfarin (24%)

Nil/warfarin (16%)



the small sample. Patients receiving warfarin had a signifi-
cantly greater risk of experiencing any bleeding event than
those in the no-treatment group (RR 1.79, 95% CI
1.07–3.00) (Table 2).

Interpretation

The essential finding of our study is that the protective
effect of warfarin against stroke in patients with atrial fibril-
lation demonstrated in randomized trials3–8 translates well
to the actual practice settings of this study (Fig. 2).

The patients in our study were much more representa-
tive of the atrial fibrillation population than were the pa-
tients enrolled in the randomized trials. The main differ-
ences are that the patients in our study were, on average, 2
years older and had a higher prevalence of serious con-
comitant conditions (myocardial infarction 22.2% v. 12%,
and congestive heart failure 30.8% v. 19%). The choice of
preventive therapy was left up to the individual practitioner
at a time when the trial results were generally known.
Thus, our study ought to be a good assessment of the po-
tential benefit of warfarin anticoagulant therapy in actual
practice settings.

In our study, warfarin increased the number of major
bleeding episodes by 11 per 1000 person-years compared
with no treatment; the increase in the trial overview3 was 3
per 1000 person-years compared with placebo. However,
major bleeding episodes were few in our study, which
makes the estimate imprecise. It is thus not possible to con-
clude definitively that warfarin would be less safe in actual
practice than in the closer surveillance conditions of the

randomized trials. An analysis of the bleeding experience
from 2 trials shows that the risk of bleeding depends on the
degree of anticoagulation,16,17 a feature that our study was
not designed to measure.

There was a small but statistically insignificant protec-
tive effect of ASA. An overview of 3 trials that compared
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No. of patients with event 4

Hazard (rate per 100 person-years) 5.2

Rate ratio (and 95%
confidence interval)*

0.88
(0.25–3.05)

Stroke and TIA combined
No. of person-years

Treatment

76.5 216.1

Outcome event ASA

0.31
(0.09–1.00)

1.8

4

Stroke
217No. of person-years 76.5

Warfarin

118.670.5

0.90
(0.27–3.03)

5.3

4

–

74.9

Blended

5.9

Table 2: Rates of first occurrence of stroke, stroke and transient ischemic attack (TIA) combined,
and any bleeding episode for the 4 treatment groups

7
118.6

None

No. of patients with event 4 5 7 8
Hazard (rate per 100 person-years) 5.2 2.3 9.9 6.7
Rate ratio (and 95%
confidence interval)*

0.78
(0.24–2.50)

0.34
(0.12–0.99)

1.48
(0.53–4.11)

–

Bleeding
No. of person-years 60.9 142.5 51 99.6
No. of patients with event 15 49 18 19
Hazard (rate per 100 person-years) 2.5 3.4 3.5 1.9
Rate ratio (and 95% 
confidence interval)*

1.32
(0.63–2.75)

1.79
(1.07–3.00)

1.84
(0.9–3.45)

–

*Reference group = no treatment.

Fig. 2: Efficacy of warfarin in preventing stroke in patients with
atrial fibrillation in clinical trials versus actual practice. AFASAK
= Atrial Fibrillation, Aspirin, Anticoagulation Study;5 BAATAF =
Boston Area Anticoagulation Trial for Atrial Fibrillation Study;6

CAFA = Canadian Atrial Fibrillation Anticoagulation Study;7

SPAF = Stroke Prevention in Atrial Fibrillation Study;4 SPINAF =
Veterans Affairs Stroke Prevention in Nonrheumatic Atrial Fibril-
lation Study;8 combined trials: AFASAK + BAATAF + CAFA +
SPAF + SPINAF; actual practice: present study.

Warfarin better Warfarin worse

Rate ratio

AFASAK

BAATAF

CAFA

SPAF

SPINAF

Combined
trials

Actual
practice

0 0.5 1 1.5 2



ASA with placebo found only a small effect of borderline
statistical significance.18 Although our failure to find a sta-
tistically significant effect may be the result of the size of
the study, the RRs are quite different from those found
with warfarin. In fact, the RR for ASA in our study, 0.78
(95% CI 0.24–2.50), is remarkably similar to that of the
overview (0.79, 95% CI 0.6–1.0).18

The strengths of our study are its prospective design,
regular surveillance for the presence of atrial fibrillation
and treatment, and documented outcome events. It was
conducted in 2 practice settings free of the selectivity and
constraints of a randomized trial. The main limitation is its
size. Thus, further evaluation of bleeding rates is required.

Given the estimates of treatment effect in the random-
ized trials together with the effect observed in actual prac-
tice, warfarin anticoagulant therapy should be offered with
confidence to patients with atrial fibrillation. A greater pro-
portion of patients will likely benefit than the proportion
currently estimated to be receiving warfarin treatment.11–15
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