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Low-dose aspirin is of value in the 
long-term management of vascular 

disease, and the giving of aspirin to 
patients believed to be experiencing 
an acute myocardial infarction (AMI) is 
standard practice for paramedics and 
doctors in most countries. Given during 
infarction, aspirin may disaggregate platelet 
microthrombi and may reduce the size of 
a developing thrombus. Effects of aspirin 
other than on platelets have also been 
suggested and these include an increase 
in the permeability of a fibrin clot and 
an enhancement of clot lysis. Animal 
experiments have also shown a direct effect 
of aspirin upon the myocardium with a 
reduction in the incidence of ventricular 
fibrillation.

Randomised trials have shown that the 
earlier aspirin is taken by patients with 
myocardial infarction, the greater the 
reduction in deaths. We suggest, therefore, 
that patients known to be at risk of an AMI, 
including older people, should be advised 
to carry a few tablets of soluble aspirin at 
all times, and chew and swallow a tablet 
immediately, if they experience severe 
chest pain. 

Introduction
Aspirin, used in vascular disease prophylaxis, is 
probably the most cost-effective drug available in clinical 
practice and daily low-dose aspirin is now a standard 
item in the long-term management of vascular disease. 
Within a public health context, the provision of aspirin 
to individuals at increased vascular risk has been judged 
to be the preventive activity of greatest benefit and at 
the lowest cost (by far), apart from smoking cessation.1 
Patients with known vascular disease are clearly at 
increased vascular risk, and a recent US Task Force 
judged that ‘individuals at increased risk’ includes 
males aged over about 45 and females over about 55 
years,2 and the conclusions in two reports based on UK 
populations are in close agreement.3,4

In the acute situation, the giving of aspirin to 
a patient believed to be experiencing an acute 
myocardial infarction (AMI) is standard practice.5,6 
In what follows, the evidence of benefit from early 
aspirin is examined and we consider the possible 
additional benefits if patients at increased vascular 
risk, including older people, were advised to carry 
their own aspirin, and chew and swallow an ‘adult’ 
(300 mg) tablet immediately they experience 
symptoms suggestive of AMI – the aspirin to be 
taken even as they summon help. 

The clinical problem
Evidence on deaths during the very early stage of a 
vascular event is limited. Goldstein et al.7 examined 
the records for 270 witnessed cardiovascular 
deaths in patients involved in a randomised 
trial. About a quarter of the deaths had been 
‘instantaneous’ (collapse without any symptoms) 
and, in such cases, cardiopulmonary resuscitation 
(CPR) is the only appropriate intervention. A further 
16% of deaths occurred during the first hour after 
the commencement of symptoms. From details of a 
number of studies Gersh and Anderson8 estimated 
that the typical delay between the commencement 
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of symptoms and hospital treatment was 
around 96 minutes, and, in an intervention 
study,9 the out-of-hospital delay for over half 
the patients with acute AMI was found to be 
up to two hours. 

There has been a sustained drive for earlier 
treatment of patients with a vascular event, 
and in most countries paramedics now give 
aspirin immediately on first contact with a 
patient who is experiencing severe chest 
pain and is judged to have possibly had a 
myocardial infarct or ischaemia.5,6 The UK 
Department of Health have established a target 
requiring that at least 75% of patients with 
chest pain should be attended within eight 
minutes of a call for an ambulance, and most 
paramedics are now exceeding this target.10 
There is, however, relatively little evidence on 
the time between the onset of symptoms and 
the first medical contact (FMC). In Finland, a 
study found that this interval averaged about 
60 minutes regardless of whether or not the 
patient had a pre-existing history of heart 
disease.11 A cross-European study estimated 
that the median FMC in the UK is 68 minutes, 
but in other European countries the median 
delay was around 150–200 minutes.12 
It seems, therefore, that the opportunity 
is widespread for what could be termed 
‘immediate’ aspirin, that is, aspirin taken while 
medical help is awaited.

Evidence of benefit
Unfortunately, the reports of randomised 
trials give no evidence on the effect of aspirin 
during the first few minutes after symptoms 
of infarction commence. In the Second 
International Study of Infarct Survival (ISIS-2), 
the reduction in deaths by aspirin during the 
first four hours after the onset of symptoms 
was 53 ± 8%, compared with 32 ± 9% 
during the period five to eight hours.13 In the 
Chinese Acute Stroke Trial (CAST) study of 
stroke reduction by aspirin, the reduction in 
deaths by aspirin given within three hours 
was 36 ± 18%, while in those given aspirin 
later the reduction was at most 15%.14 

Indirect evidence of possible benefit from 
early aspirin comes from a reduction in the 
severity of infarction in patients who had 
developed an infarct while taking aspirin. 
Col et al.15 found that after adjustment 
for possible confounding by age, gender, 

coronary history and medication, “prior 
aspirin consumption remained independently 
associated with … non-Q wave and smaller 
infarct size”. In a series of hospital admissions 
Garcia-Dorado et al.16 judged that “aspirin … 
converts 50% of potential AMIs to unstable 
angina and 20% of Q-wave infarctions to non-
Q-wave lesions”. On the other hand, Ridker et 
al.17 failed to confirm this in the US Physicians 
study, but conceded that “aspirin therapy may 
result in a shift of fatal events to severe non-
fatal events, severe events to mild events and 
mild events to no events”.

Possible benefit during 
infarction
A number of authors have reported finding 
platelet microemboli within the coronary 
microcirculation in persons whose death had 
been ‘sudden’.18,19 In some cases no thrombus 
could be found in a major coronary vessel, 
suggesting that microthrombi had developed 
spontaneously, while in others, microthrombi 
were additional to a thrombus in a major 
vessel,20,21 suggesting that fragments from 
a developing thrombus may have become 
embolic, or a release action by platelets 
within a major thrombus may have induced 
platelet activity within peripheral vessels 
in the myocardium.21 Platelet aggregates 
are transient before fibrin is incorporated 
and early aspirin could, therefore, cause 
disaggregation of these microemboli, in 
addition to decreasing thrombus growth and 
clot volume.22,23 

The main mode of action of prophylactic 
aspirin in vascular disease appears to be 
through a reduction in platelet aggregation 
inhibiting the development of a stable 
thrombus. Measures of platelet aggregation, 
however, appear to have no predictive power 
for ischaemic heart disease events.24-26 Effects 
of aspirin on mechanisms other than platelet 
aggregation are, therefore, of interest and an 
action of aspirin on some of them could be 
of particular importance during the very early 
processes of thrombosis and infarction. 

Aspirin has been shown to acetylate lysine 
residues in fibrinogen, thus increasing fibrin 
clot permeability and enhancing clot lysis.27 
It also reduces the fibrin mass in a thrombus 
and leads to a shorter lysis time.28,29 Blood 
from cigarette smokers has been shown to 

generate in vitro thrombi that are twice the 
volume of those in blood from non-smokers, 
while the ingestion of aspirin by smokers 
reduced the subsequent thrombus volume 
to a substantially greater degree (by 62%) 
compared with the reduction (38%) caused 
in non-smokers.30 Clearly, the earlier aspirin 
is taken during thrombosis, and particularly 
by smokers, the more important these non-
platelet effects are likely to be.

A direct effect of aspirin on the myocardium 
and an anti-arrhythmic effect independent 
of any action on platelets have also been 
suggested.31 Moschos et al.32 describe how 
the occlusion of a coronary artery of a dog 
by mechanical means can lead to ventricular 
fibrillation without evidence of any platelet 
involvement. Fibrillation in these dogs is 
prevented by aspirin, leading the authors to 
postulate a direct effect of aspirin upon the 
myocardium. 

Finally, myocardial ischaemia causes a 
marked increase in catecholamine release 
and this in turn leads to an increase in 
free fatty acids,32 a rise which is abolished 
by aspirin.33 Aspirin may also reduce the 
vasoconstriction caused by catecholamines34 
and by thromboxane A2,

35-37 and it reduces 
catecholamine-induced myocardial 
necrosis.38 The inhibitory action of aspirin on 
catecholamines within the myocardium may 
be the basis for the reduction of arrhythmia 
during ischaemia.32 

The absorption of aspirin
The absorption of aspirin has been studied 
extensively. The drug in soluble and 
dispersible tablets is absorbed much more 
rapidly than from the standard tablet. Muir et 
al.39 reported that five minutes after ingestion 
of a soluble form, the levels of aspirin in 
the plasma were about 15 times the level 
after ingestion of the same dose in a plain 
tablet. Feldman40 found a 50% inhibition of 
thromboxane A2 within five minutes after a 
325 mg tablet is chewed and swallowed. 

There is uncertainty about the dose of aspirin 
that is appropriate if the drug is taken during 
infarction. Dabaghi et al.36 reported almost 
complete (97%) inhibition of aggregation to 
arachidonic acid 15 minutes after ingesting 
an 81 mg soluble tablet of aspirin and 
others have reported similar rapid inhibition 
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of plasma thromboxane,35-37 and platelet 
thromboxane A2

40 after small doses of aspirin. 
There is evidence, however, that absorption 
can be impaired during the acute phase of 
infarction41 and a relatively high dose may 
be advisable.42 Yet in an examination of data 
from recent randomised trials, there was no 
difference in the very early mortality following 
initial doses of 162 mg and 325 mg aspirin, 
but there was a slightly greater incidence of 
bleeding after the larger dose.43

Further to all this, most patients with an 
infarct are likely to receive thrombolytic 
therapy. There is a marked heightening 
of platelet activity after thrombolysis,39,44 
and prior treatment with aspirin abolishes 
the excess in re-infarction that otherwise 
follows fibrinolysis.13 In order to achieve 
fibrinolysis as early as possible, treatment 
has been delegated to paramedics, although 
increasingly where percutaneous coronary 
intervention (PCI) is available in a timely 
manner, this has become the preferred 
intervention. Self-administration of aspirin by 
a subject at the time of calling an ambulance 
would, however, be appropriate whatever the 
subsequent interventions.

Strategy
The administration of aspirin as early as 
possible during the process of thrombosis 
and infarction, and, hence, the effectiveness 
of the drug would be enhanced if patients 

judged to be at risk carried a few ‘adult’ 
(300 mg) tablets of aspirin at all times, and 
were instructed to chew and swallow a tablet 
immediately they experience symptoms 
suggestive of infarction. Patients to whom 
this is recommended should include all those 
known to be at increased vascular risk, and 
this should include older persons – perhaps 
those over the age of about 45 or 50 years.2-4 

The peak incidence of AMI is in the early 
morning45 and patients may be more hesitant 
about calling for help in those early hours. 
Platelets appear to be most sensitive to 
aggregating agents in the early morning,46 
and in the US Physicians Health Study it was 
found that the reduction in AMI by aspirin 
was significantly greater for the events that 
occurred in the early morning (59%), than for 
those that occurred later in the day (34%).45 
The taking of aspirin by persons themselves 
could, therefore, be particularly appropriate at 
these times.

Areas of uncertainty
Around 30% of patients presenting with an 
AMI are known to already have coronary 
disease,47 and these are likely to be on daily 
low-dose aspirin. Others, such as patients 
on a statin or an antihypertensive agent, 
are known to be at high risk of a thrombotic 
event and a high proportion of these are also 
likely to be on aspirin. There is evidence, 
however, that many of these, perhaps even 
around half such patients, are not actually 
taking the drug.48 In any case, the half-life 
of aspirin in the circulation is only 15–20 
minutes,49 and it would seem reasonable 
to surmise that if a thrombus develops 
despite daily exposure to aspirin, some fresh 
sensitive platelets are likely to have entered 
the circulation. If this is the case, an extra 
dose, say 300 or 600 mg of aspirin, taken 
in addition to the small daily dose, could be 
life saving.50 

Aspirin has undesirable side effects, and 
persons advised about the benefits of aspirin 
should also be told the risks. These include 
increased risks of gastric haemorrhage 
and cerebral haemorrhage. Estimates of 
these extra risks have been derived from 
randomised trials in which patients take 
aspirin daily over long periods of time. The 
risk of death attributable to aspirin in trial 

patients is at most 4% per year,51,52 and the 
risk of death from a single dose of aspirin is 
likely to be very considerably lower than this. 

It would be unfortunate, however, if the taking 
of a tablet by a subject in whom a thrombus 
is developing, led to delay in the calling of an 
ambulance, and a consequent delay in the 
commencement of fibrinolytic treatment.53 
Persons informed about aspirin should, 
therefore, be clearly warned that if rapidly 
increasing severe chest pain is experienced an 
ambulance should be called first, and then, 
without further delay, an aspirin tablet should 
be chewed and swallowed. 

Severe chest pain may arise from a non-
cardiac cause. If it is from the voluntary 
muscles, then aspirin is of course appropriate. 
The relationship of pleuritic pain to breathing 
should enable a pulmonary embolus to be 
readily distinguished. Pain from a bleeding 
gastric lesion should not be a concern as 
patients known to have a peptic ulcer, or with 
current indigestion, should have been warned 
against taking aspirin at any time, even in an 
emergency.

Pain from angina on exercise should be easily 
recognised and not confused with the more 
severe and unremitting pain of infarction. 
The most important cardiac causes of chest 
pain that could cause confusion arise from 
acute aortic syndromes,54 and in particular 
dissecting thoracic aorta. These lesions 
are rare, are usually associated with severe 
hypertension and the pain has an immediate 
onset, usually with maximum intensity at the 
time of onset.55 

The question naturally arises as to the 
advisability of ‘immediate’ aspirin if symptoms 
suggestive of a stroke are experienced. 
The two major stroke trials, CAST14 and 
International Stroke Trial (IST),56 gave 
evidence suggesting that if aspirin is given 
early during the acute phase of a stroke, there 
is an additional reduction in the number of 
deaths and disabling strokes that is “modest 
but worthwhile”.57 Nevertheless, if aspirin 
were taken at the very commencement of 
symptoms suggestive of a stroke, and if the 
stroke were a haemorrhagic lesion, then 
the cerebral bleeding might be increased. 
Immediate aspirin should not, therefore, be 
advised if symptoms suggest a stroke.
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Guidelines from professional 
societies
The giving of aspirin by a doctor or a 
paramedic immediately they have contact 
with a patient believed to be experiencing 
an acute AMI, is established practice and is 
recommended by all the relevant professional 
bodies. Self-medication in this situation has 
already been recommended,40,58-61 but appears 
never to have been actively promoted. 

Conclusions and 
recommendations
About 35% of all deaths are attributed to 
coronary heart disease each year, that is 
36,000 in the UK and almost 900,000 in 
the USA, and younger patients among these 
are proportionately more likely to die before 
reaching hospital.62 The earlier aspirin is taken 
by these patients, the greater the proportionate 
survival is likely to be. 

Aspirin taken while a thrombosis is growing 
may limit the size of the thrombus and may 
enhance thrombolysis, thus limiting the 
damage to the myocardium and the likelihood 
of a fatal outcome. Effects of aspirin, other 

than on platelets, indicate that it may help 
to preserve myocardial tissue and may also 
reduce the risk of ventricular fibrillation. 

People judged to be at increased vascular risk, 
including older persons, should, therefore, 
be advised to carry a few tablets of soluble 
aspirin at all times, and chew and swallow a 
tablet immediately they experience sudden 
severe chest pain. Consideration should also 
be given to the inclusion of instruction on the 
risks and benefits of early aspirin to persons 
trained in CPR.

Aspirin is freely available to the public, but 
advice of varying quality is being given to the 
public in newspapers and magazines. In a 
challenging editorial, Kassirer63 states: “…it 
[is] essential to identify decisions in which it 
is especially important to consider patient’s 
values and to protect such decisions from 
intrusive external decision making”. We believe 
that the taking of ‘immediate’ aspirin, as we 
describe it, is such a decision – provided those 
advised have been adequately informed of the 
likely risks and benefits •
Conflict of interest
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Key messages
Aspirin, used in vascular disease •	
protection, is probably the most 
cost-effective drug available in 
clinical practice

The earlier aspirin is given in •	
coronary thrombosis, the greater the 
reduction in deaths 

It is also likely that early aspirin •	
will reduce the size and severity 
of a myocardial infarction and it 
may reduce the risk of ventricular 
fibrillation

It is accepted practice for paramedics •	
to give aspirin to patients for whom 
an emergency call has been received 
because of chest pain

It is suggested that patients at •	
increased vascular risk, including 
older people, should carry tablets 
of soluble aspirin at all times, 
and chew and swallow a tablet 
immediately they experience severe 
chest pain
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