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Non-rheumatic atrial fibrillation: warfarin or

aspirin for all?

J Nolan, P Bloomfield

Stroke is the third most common cause of death
in the United Kingdom after ischaemic heart
disease and cancer. Disabled patients who
survive an acute stroke place a great social and
economic burden on the community-stroke
prevention is therefore a priority. Cerebral
infarction accounts for almost 80% of all first
strokes. A significant proportion of these are
embolic in origin and associated with atrial
fibrillation. Anticoagulant and antiplatelet
drugs may reduce the risk of stroke in such
patients by preventing the formation of throm-
bus in the heart. What is the evidence that such
treatment used as a primary preventive
measure reduces the incidence of stroke in
patients with atrial fibrillation? Which sub-
groups of patients are at high and low risk of
stroke, who should be treated, and with what?

Conventional indications for
anticoagulant treatment in atrial
fibrillation
There is general agreement that patients with
rheumatic or thyrotoxic atrial fibrillation and
patients undergoing direct current cardiover-
sion for fibrillation are at high risk of embolic
stroke and that this risk is reduced by primary
prevention with warfarin,'` although no
adequate prospective randomised clinical trials
have examined this in detail. Patients with a
recent ischaemic stroke and atrial fibrillation
may benefit from anticoagulation as a secondary
preventive measure78; this issue is currently
being prospectively investigated in the
European Atrial Fibrillation Trial which may
provide a clear answer when it reports in the
near future.
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Non-rheumatic atrial fibrillation
Atrial fibrillation occurring in the absence of
rheumatic heart disease (non-rheumatic atrial
fibrillation) is a common condition with an

overall prevalence of 0 4% in the adult popula-
tion.9 Its prevalence rises from 0 5% below the
age of 6010 to 10% over the age of 75." Each
year approximately 0 5% of people aged over

60 will develop non-rheumatic atrial fibril-
lation. In most cases non-rheumatic atrial fib-
rillation occurs in association with hyper-
tension, ischaemic heart disease and congestive
heart failure.'2 '3
Non-rheumatic atrial fibrillation is clearly

associated with an increased risk of stroke. In
both the Framingham Study'4 and a study of
British civil servants'5 there was a fivefold
increase in the risk of stroke in such patients.
The annual risk of stroke in patients with non-
rheumatic atrial fibrillation is approximately
5%/o.12 16

Subgroups of patients with non-rheumatic
atrial fibrillation with different risk profiles for
stroke can be identified. Chronic or paroxysmal
atrial fibrillation occurring in patients below the
age of 60 years in the absence of detectable
cardiac disease (so called "lone atrial fibril-
lation") is associated with a low risk720 with
stroke rates of 1-3% over a 15 year period
(identical to that of an age and sex matched
population).2' Paroxysmal atrial fibrillationmay
be associated with a lower risk of stroke than
established atrial fibrillation,'3 though this has
not been well substantiated. The risk of stroke
is higher in older patients and those with a
history of previous thromboembolism, atrial
fibrillation of recent onset, or associated car-
diovascular disorders such as heart failure,
cardiomyopathy, ischaemic heart disease, or
hypertension.22 26 Patients with echocardiogra-
phic evidence of severe left ventricular dysfun-
ction or left atrial enlargement are also at
greater risk of stroke.27

Pathophysiology of stroke associated
with atrial fibrillation
A large proportion of patients in recent studies
of non-rheumatic atrial fibrillation had
associated cardiac disorders (myocardial in-
farction, congestive heart failure, hyper-
tension, mitral regurgitation, or calcification of
the annulus of the mitral valve). Thrombus is
known to develop in association with altered
blood flow through the atria or in the left
ventricle in such patients. Estimates from
several clinical and necropsy series suggest that
between 50% and 75% of ischaemic strokes in
patients with non-rheumatic atrial fibrillation
are due to emboli from the heart.2829 Most non-
embolic strokes in such patients are caused by
coexistent atherosclerotic cerebrovascular dis-
eases. Fibrin formation may be more active
than platelet activation in the production of
potential emboli in areas of stasis within dilated
cardiac chambers, and these emboli may
therefore be preventable with warfarin but not
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aspirin. Activation of platelets may be the
dominant mechanism for the formation of
emboli in patients who have turbulent flow over
atherosclerotic plaques or across cardiac lesions
such as calcified or thickened mitral valves, and
both warfarin and aspirin may therefore be
effective in these patients.'

Anticoagulant treatment in non-
rheumatic atrial fibrillation
The potential benefit of anticoagulant treat-
ment as primary prevention to reduce the risk
of stroke in patients with non-rheumatic atrial
fibrillation has been studied in four randomised
prospective trials published in the past three
years."'l' All were terminated early on the
recommendation of their data monitoring com-
mittees.

In the Copenhagen Atrial Fibrillation,
Aspirin Anticoagulation (AFASAK) Study"
1007 patients with established atrial fibrillation
were randomised to receive warfarin (dose
adjusted to give an international normalised
ratio (INR) of2-8-4-2), low dose aspirin (75 mg
daily), or placebo. The mean age of the patients
was 74 years; 8% had a history of myocardial
infarction and 50% a history of heart failure.
The primary end point of the trial was the
occurrence of a thromboembolic event (all
strokes, transient cerebral ischaemia, or sys-
temic embolism). Most (78%) of thrombo-
embolic events that occurred were cerebral.
Patients were followed up for at least two years
and there was a significant 64% reduction in the
annual thromboembolic event rate from 5-5%
per annum in the aspirin and placebo group to
2-0% per annum in the warfarin treated group.

In the Boston Area Anticoagulation Trial for
Atrial Fibrillation (BAATAF)'2 420 patients
with atrial fibrillation (approximately one third
of whom had paroxysmal atrial fibrillation)
were randomised to receive warfarin (INR 1-5-
2-7) or to a control group receiving no anti-
coagulants. The control group could be pres-
cribed antiplatelet agents and almost half of the
patients received aspirin. The mean age of the
patients was 68 years: 13% had a history of
myocardial infarction and 25% a history of
heart failure. The primary end point was
ischaemic stroke. After an average follow up
period of 2-2 years there was a significant 86%
reduction in the annual stroke rate from 3% in
the control group to 0-4% in the anticoagulated
group.

In the Stroke Prevention in Atrial Fibril-
lation (SPAF) Study" 1330 patients (mean age
67 years) with atrial fibrillation (paroxysmal in
one third of patients) were studied. Most
patients (71 %) were men; 13% had a history of
myocardial infarction and 19% a history of
heart failure. There were 627 patients who
were considered suitable for anticoagulation
and they were randomised to receive warfarin
(INR 2-0-4-5), aspirin (325 mg daily), or
placebo. There were 703 patients who were not
considered suitable for anticoagulation and
they were randomised to receive aspirin
(325 mg daily) or placebo. The primary end
point of the study was the occurrence of a

thromboembolic event (ischaemic stroke or
systemic embolism) and once again most (96%)
of these events were cerebral. After a mean
follow up period of 1-3 years there was a
significant 67% reduction in the annual throm-
boembolic event rate in those receiving war-
farin compared with those in the placebo group
(2 3% v 7-4% per year).
The Canadian Atrial Fibrillation Anti-

coagulation Study'4 was similar in design to the
BAATAF study. This study also showed a
reduction in the incidence of stroke with war-
farin treatment but the results did not reach
statistical significance because after 378 patients
had been randomised it was terminated when
the positive findings in the above studies were
reported.
Taken together, these large randomised

prospective studies indicate that warfarin is
effective in reducing the incidence ofstroke and
systemic embolism in patients with non-
rheumatic atrial fibrillation.
The major danger of warfarin treatment is

the risk of bleeding, which may counter-
balance the beneficial effect of treatment. In
both the SPAF and BAATAF studies the risk
of major bleeding complications (requiring
admission to hospital, blood transfusion, sur-
gical intervention, or leading to death or per-
manent residual neurological deficit) was not
increased by warfarin treatment. In the
AFASAK study, however, with warfarin treat-
ment the annual rate of major bleeding com-
plications was 3 5% compared with 0-2% for
aspirin and0% for placebo. This difference may
be due to several factors. Patients in the
BAATAF study were treated with low inten-
sity warfarin. Because lower levels of anti-
coagulation are associated with a lower risk of
haemorrhagic complications'5 this may explain
the lower rate of bleeding complications in this
study. Only about 10% of the patients eligible
for the SPAF study were randomised, and this
selection process may have produced a study
group at low risk of bleeding complications. In
the AFASAK study 40% of eligible patients
were randomised. The use of high intensity
warfarin treatment in an unselected population
may explain the increased rate of major bleed-
ing complications in the AFASAK study com-
pared with the SPAF and BAATAF study.

Bleeding complications and control of
anticoagulation
The risks ofbleeding complications reported in
the studies ofanticoagulation in non-rheumatic
atrial fibrillation need to be compared with
those reported from studies of anticoagulant
use in other conditions. Inma long-term evalua-
tion of heart valve prostheses recently reported
from our hospital36 the actuarial risk of bleed-
ing severe enough to cause admission to hos-
pital or blood transfusion was 18-6% at 12
years, producing an annual bleeding rate of
1-7% that is similar to that reported in the
SPAF and BAATAF trials. In a similar trial
from the Veterans Administration in the
United States37 the risk of bleeding was almost
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three times greater-a finding almost certainly
due (at least in part) to the difference between
United States and United Kingdom practices
for control of warfarin treatment.38 It has
recently been recognised that commercially
available thromboplastins used in the United
States are less sensitive than those in use in the
United Kingdom. This has resulted in greater
degrees of anticoagulation and larger doses of
warfarin being used in the past in the United
States to achieve similar prothrombin ratios to
those used in monitoring anticoagulant treat-
ment in Europe.39 Recognition of this problem
has led to the widespread use of the INR to
control warfarin treatment in the United
States. Because difficulties remain in the con-
version factors used to translate locally derived
prothrombin ratios the INR ranges of
anticoagulation quoted in different studies may
not be directly comparable.' These differences
are, however, quite small and it seems evident
from the BAATAF trial that the beneficial
effects of warfarin in non-rheumatic atrial fib-
rillation can be realised at a lower level of
anticoagulation with an INR of 1-5-2-7.
Furthermore in two recently published ran-
domised trials in patients with prosthetic heart
valves4 42 lower intensity treatment with war-
farin was no less efficacious than higher inten-
sity treatment and was associated with a lower
incidence of bleeding problems. Warfarin is
often held to be contraindicated in elderly
patients. A recent overview of published clin-
ical trials showed no relation between age and
the risk of bleeding during warfarin treat-
ment.43 Carefully controlled low intensity war-
farin is safe, even in the elderly, provided there
are no obvious contraindications.

Is aspirin a viable alternative to
warfarin?
Aspirin is a safe and convenient alternative to
warfarin and would be preferable if it was
effective in reducing stroke in non-rheumatic
atrial fibrillation. A daily dose of 75 mg of
aspirin had no beneficial effect in the AFASAK
study. The BAATAF study was designed only
to examine the efficacy of warfarin, and did not
report on the effect of aspirin. In the SPAF
study aspirin (325 mg daily) significantly
reduced (42%) the thromboembolic event rate
from 6 3%. to 3-6% per year compared with
placebo. The results of the direct comparison
of warfarin and aspirin in this study were not
reported because of the small numbers of
patients enrolled: but this comparison is con-
tinuing as SPAF II.

Aspirin did not significantly increase the
number of haemorrhagic episodes compared
with placebo in both the AFASAK and the
SPAF studies. Antiplatelet treatment with
aspirin in the dose range 75-325 mg daily is
clearly safer than warfarin anticoagulation.
Aspirin may have been effective in the SPAF
study and not the AFASAK study because of
the higher dose used or because as previously
noted the patients in the AFASAK study were
older and had a higher incidence of associated
cardiac disease.

Conclusion
Giving warfarin to 2-5% of the population
over the age of 60 years and as many as 10%
over the age of75 to reduce the risk of stroke is a
daunting prospect. The burden on general
practice and anticoagulant clinics would be
substantial. It is clear, however, that patients
with sustained or paroxysmal non-rheumatic
atrial fibrillation have an annual risk ofstroke of
about 5%, and that this risk can be reduced by
anticoagulation with warfarin without an
excessive risk of haemorrhagic complications.
Recent estimates indicate that for every 1000
patients with non-rheumatic atrial fibrillation
warfarin treatment for one year would prevent
between 15 and 50 episodes of ischaemic stroke
or systemic embolism at a cost of approx-
imately 4-6 episodes of major bleeding." The
potential risks and benefits oftreatment need to
be carefully weighed for each individual
patient. Patients at high risk of stroke (those
aged over 60 years with a dilated left ventricle, a
large left atrium, coexistent heart failure, or
ischaemic heart disease) and low risk of a
bleeding complication stand to gain most from
warfarin treatment. We believe that such
patients who have no contraindications, and
in whom management of anticoagulation is
feasible should receive warfarin. Because war-
farin given at a lower intensity of anticoagula-
tion is effective and is likely to be associated with
a lower incidence of haemorrhagic complica-
tions, a low intensity regimen, aiming for an
INR of 1 5-2-7, should be used.

Patients below the age of 60 with chronic or
paroxysmal atrial fibrillation in the absence of
any other cardiac disease are at low risk of
embolisation. In this group the risks of war-
farin treatment outweigh the benefits and such
patients should not be anticoagulated.
For those patients with non-rheumatic atrial

fibrillation at high risk inwhom anticoagulation
is contraindicated or cannot be reasonably
managed, the SPAF II study suggests that
aspirin (325 mg daily) is an alternative that may
be effective in reducing the risk of cardiogenic
embolism and stroke. Currently, aspirin cannot
be recommended as an alternative to warfarin
for the primary prevention of stroke in all
patients with non-rheumatic atrial fibrillation,
although the SPAF II study should clarify the
relative merits of these two treatments.

All patients with non-rheumatic atrial fibril-
lation should now be carefully evaluated with a
view to treatment with low intensity warfarin
(or aspirin 325 mg daily if warfarin is contra-
indicated) because such treatment will reduce
the high annual risk of a potentially devastating
and irreversible embolic stroke.

We thank Mrs Jean Cunningham for secretarial assistance.
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Neurological comment
The dilemma ofwhether anticoagulation treat-
ment reduces the likelihood of ischaemic stroke
(and embolism generally) in patients with non-
rheumatic atrial fibrillation, without causing
unacceptable risk has been around for decades.
At long last there are enough good data for
reviewers like Dr Nolan and Dr Bloomfield to
write something other than an expression of
opinion based on anecdote and non-ran-
domised comparisons. The risks of
anticoagulants have been well enough ap-
preciated but now the recent randomised trials
give us some idea of the benefit of treatment,
though an even better idea would come from a
formal overview (or meta-analysis) of all the
available randomised trials, particularly if the
trialists were to pool individual patient data to
examine risk and benefit in subgroups of
interest (for example, the elderly and those
with chronic fibrillation rather than paroxysmal
fibrillation). Of course the costs must be con-
sidered as well. I suspect that providers and
purchasers in the reformed NHS have very

little idea of what anticoagulation really costs
(what price a gastrointestinal haemorrhage?)
and no idea at all about the cost of a stroke
(what price granny's stroke if she can no longer
look after the grandchildren to allow their
mother to go out to work?). If treating 1000
fibrillating patients for a year does prevent
about 25 ofthem from having a stroke,' then 40
people must be treated to prevent one having a
stroke during that period. "Is this worth-
while?" and "can we afford it?" are questions
that providers and purchasers had better start
working on fast, because I am certain that
cardiologists and others will be anticoagulating
a lot more patients, as Nolan and Bloomfield
recommend. Ifaspirin is as effective or nearly as
effective as anticoagulation then this treatment
seems to be less risky and also more cost
effective. This question re-emphasises just how
extraordinarily important it is that recruitment
into SPAF II and similar trials continues and
that it is not assumed that for primary preven-
tion of stroke in non-rheumatic atrial fibrilla-

547

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.68.12.544 on 1 D
ecem

ber 1992. D
ow

nloaded from
 

http://heart.bmj.com/

