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‘From willow bark to cancer - the story of aspirin: the first miracle drug’

Professor Peter Elwood, University of Wales College of Medicine

Herbal preparations containing salicylates have been popular since ancient times but
Hippocrates (460 - 377 BC) is often credited as the first physician to record the
medicinal use of salicylates. He described the use of a brew of willow leaves to
relieve pain during childbirth but, despite his interest, there was not much enthusiasm
for using willow in later times. It is likely that aspirin would have been lost to modern
science had it not been for the Reverend Edmund Stone of Chipping Sodbury (1723 -
1792). Revd Stone believed in the doctrine of signatures - that God had placed a
natural remedy within reach of every disease. Parishioners of his who suffered from
fevers lived in damp and wet places where, he noticed, willow grew abundantly.
Believing this to be a potential remedy, he carried out a trial with such good results

that in 1763 he was able to write to the President of the Royal Society:



| treated five and forty of my parishioners who were suffering from various
agues with increasing doses of powdered willow bark... and almost all of

them rapidly improved.

The active ingredient of willow bark was first isolated in 1823 in Italy and named
salicin; it was subsequently identified in meadowsweet and is now known to occur in
many plant species. In 1853, salicylic acid was synthesised but, though it was

effective, it was poorly tolerated due to adverse gastrointestinal effects.

The synthesis of aspirin from salicylate is usually credited to Felix Hoffman, a
technician in the laboratory of Fredrich Bayer in 1897. It is said that Hoffman's father
suffered from rheumatism but could not tolerate the gastric effects of salicylate.
Hoffman gave him a new compound prepared by mixing salicylic acid with acetic acid
- what we now know as aspirin - which reportedly relieved his symptoms without
causing the side effects of the parent drug. In reality, it is more likely that credit
should be given to Arthur Eichungrun, another technician in Bayer's laboratory who
was involved in the early stages and went on to test the new compound on himself.
(See the review by Sneader W. Br Med J 2000;321:1591-4) The name aspirin was
coined for the new drug, taken from A for acetic acid and Spirea for the

meadowsweet from which the salicylic acid had been obtained.

By the end of the century aspirin was a popular medicine with no competitors,
advertised in a British Medical Journal of the time as 'the most used and beloved
medicine’ for treating fever, pain, migraine, rheumatic fever, arthritis, tonsillitis,

cancer, corns and warts.

The next significant chapter in the story began in the 1950s, when Laurence Craven,

a US family physician, tested aspirin as a means of reducing cardiovascular disease



in men - though for the wrong reason. He surmised that men despised the effeminate
remedies for aches and pains so popular with women and he hypothesised that
women derived additional benefits from them - perhaps explaining why they
experienced fewer heart attacks. Craven believed this could be explained by the
effects of high doses of aspirin on bleeding but his work was scientifically flawed and
his ideas were unpopular. In the 1960s, John O' Brien in the UK and Harvey Weiss in
the US led research into the role of platelet aggregation in vascular disease,
investigating the effects of a wide range of drugs (including opiates) on bleeding and

paving the way for clinical trials with aspirin.

The first randomised trial of aspirin in the prevention of cardiovascular events was
published by the MRC Unit at Cardiff in 1974 - not as clinical evidence but as a topic
for debate’. At the time aspirin was out of favour and it was difficult to persuade
doctors to allow their patients to participate. Nevertheless, 1,400 patients were
recruited and, after 2 years, it was demonstrated that aspirin reduced total mortality
by 24 percent. Since then, more than 140 randomised trials have shown that aspirin
reduces the risk not only of myocardial infarction but also of stroke. There is also
suggestive evidence that aspirin use may be associated with a reduced risk of

Alzheimer's disease, though this has not been confirmed in a randomised trial.

Aspirin is now the most thoroughly tested and cost effective treatment in clinical
practice and it has a very wide range of clinical applications - but is this the whole
miracle? It seems not, because evidence is accumulating that it may also be of
benefit in the prevention of certain cancers. Evidence comes from observational
studies but these cannot conclusively demonstrate a causal link. Randomised trials
have shown that aspirin prevents the recurrence of colorectal adenomas (a precursor
of cancer). Mendelian randomisation studies show that people with a genetic

mutation that mimics the effects of aspirin have a reduced risk of cancer. There is



also evidence that aspirin enhances mismatch DNA repair and salicylate (the
metabolite of aspirin) promotes apoptosis of human cancer cells in vitro. This
parallels the role of salicylates in plants, where they are produced in high
concentrations in damaged areas to effect apoptosis. Medical science has much to
learn from botany about the properties of salicylates. Several randomised trials are

now underway in the UK to determine the efficacy of aspirin in preventing cancer.
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‘Aspirin in the treatment of colds and flu’

Professor Ronald Eccles, Director, Common Cold Cent  re, University of Cardiff

The syndrome of the common cold, which includes sore throat, runny nose,
sneezing, headache, sinus pain, ear pain, fever and muscular aches and pains, is
common to several respiratory viruses. Until the advent of aspirin there was no
effective treatment for these symptoms: in the 18th and 19th centuries the most
popular remedies were purging and bleeding. However, the 1918 flu pandemic was
the trigger for a major rise in the use of aspirin and the emergence of many popular

brands - some of which, like Beecham's Powders, remain with us today.

The effectiveness of aspirin for relieving cold symptoms is widely accepted but, other
than limited research carried out in the 1960s and 1970s, there has been little formal
evaluation of its efficacy and tolerability. The Common Cold Centre in conjunction
with Bayer therefore conducted a randomised placebo-controlled double-blind trial in
the UK and Sweden®. The primary endpoint was the change in sore throat severity
from baseline. Symptoms were monitored for 2 hours in the clinic and self-monitored
for a further 4 hours at home. Participants scored their pain intensity on an 11-point

scale where 0 denoted no pain and 10 denoted that their throat hurt very much.

272 participants were randomised to a single dose of aspirin 800 mg plus vitamin C
480 mg or placebo. Their average age was 25 and 109 were male. All had sore

throat pain of at least moderate severity; in addition, 60 - 70 percent reported runny
nose, sneezing, tiredness and headache, 53 percent reported nasal congestion and

45 percent had muscle aches.

Aspirin significantly reduced pain intensity compared with placebo, with a 20 - 30

percent difference in pain intensity scores between the two groups despite a large



placebo response (Figure 1). The greatest difference was evident after 2 hours and

the duration of effect lasting for 5 hours.

For the secondary endpoint of relief of sore throat pain, aspirin was significantly
superior to placebo at all time points (Figure 2). Aspirin also significantly relieved pain
due to headache and muscle ache (Figure 3). Overall, the duration of action of

aspirin was 6 hours.

The study revealed no safety concerns with aspirin. Reported adverse events
included minor symptoms such as gastrointestinal upset and headache; some of
these are part of the cold syndrome and there was no significant difference in their

frequency between the two groups.

This study shows that aspirin is a safe and effective treatment for sore throat pain,
headache and muscle pain due to the common cold, providing robust evidence to

support many years' clinical experience.
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Figure 2.

Changes in pain relief
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Figure 3.

Changes in pain score
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‘Pain and headache: the place for aspirin’
Dr Anne MacGregor, Director of Clinical Research an  d Trustee

of the City of London Migraine Clinic

Most people have headache at some time. In a UK postal survey of 4,885 adults in
North Staffordshire’, 93 percent of respondents reported ever having a headache
and 70 percent had a headache within the previous 3 weeks. Of these, 23 percent
experienced headaches at least once a week, 16 percent reported having severe

pain and 14 percent said they suffered at least moderate disability due to headache.

The two commonest types of headache are tension-type headache (‘normal’
headache) and migraine. The one-year prevalence of tension-type headache is 86
percent in women and 63 percent in men?. This type of headache, though common,
can be disabling and associated with a significant economic burden due to lost work
and reduced work effectiveness. Most people treat this type of headache with over-

the-counter (OTC) analgesics and few cases come to the attention of a doctor.

Migraine affects about 18 percent of women and 7 - 8 percent of men in a year®,
though the lifetime prevalence among women is 25 percent. Although migraine is
classically associated with an aura, 70 - 80 percent of attacks do not have an aura
and may therefore be misdiagnosed - common terms include episodic 'sick’
headache and bilious attacks. It is possible for one person to experience both types
of migraine: for example, women who have migraine with aura may have migraine

without aura at the time of menstruation.

Most people with migraine have at least one attack a month and more than half of

attacks significantly interfere with daily activities®. Migraine interferes with every



aspect of life, impairing quality of life, affecting relationships and social life,
obstructing career progression and limiting lifetime achievement. According to the
World Health Organisation, migraine ranks 19th overall and 12th among women as a
cause of years lived with disability®. In the UK, it is estimated that migraine accounts
for about 6 working days lost per year per person affected®, though it must be
acknowledged that this reality of this estimate is skewed because many people take

annual leave rather than sick leave when they have an attack.

The British Association for the Study of Headache (BASH) has published guidelines
for the management of headache®. However, people with migraine often do not
expect to be taken seriously by health professionals and many do not consult their
GP because they believe there is no effective treatment®. Even those who have
access to prescribed treatment also use OTC medicines: approximately 70 percent
use paracetamol or ibuprofen and around 50 percent use an analgesic and
antiemetic combination or aspirin®. Nearly half also use a product containing
codeine, which is not recommended because it may worsen the gastric stasis
associated with migraine. It is important to obtain effective treatment because fear of
the next attack is functionally and psychologically debilitating, worsens the impact of

migraine and perpetuates a cycle of disability (Figure 1).

BASH guidelines recommend OTC analgesics as the treatment of first choice for
headache. Aspirin has many advantages. It is widely available and inexpensive,
though paradoxically this may mean that it is underrated by the public. It has
analgesic and anti-inflammatory activity, it inhibits platelet aggregation and
subsequent serotonin release, and it has central effects. Finally, it is an established

drug of proven efficacy.



The usual dose of aspirin in the UK (600 mg) is too low. In the treatment of tension-
type headache, the response rate after 1000 mg was 75.7 percent compared with
70.3 percent after 500 mg and 54.5 percent after placebo’. In the treatment of
migraine, both the dose and the formulation are important. Gastric stasis during an
attack slows the absorption of solid formulations whereas orally dispersible
formulations are more rapidly absorbed and faster acting. For example. peak blood
levels occur 20 minutes after administration of an orally dispersible formulation and
50 minutes after taking a tablet®; and the onset of pain relief occurs one hour after
administration of a 1000 mg tablet® and 0.5 hours after administration of an orally
dispersible tablet (see Figure 2)™°. (In this study, aspirin was effective even in
patients who were accustomed to using a triptan to treat migraine.) The benefit of

aspirin continues to at least 6 hours after a single dose®*.

The effects of gastric stasis can be overcome by concurrent administration of a
gastrokinetic agent such as metoclopramide The combination of aspirin 900 mg and
metoclopramide 10 mg is as effective as oral triptans (Figure 3), with a number
needed to treat (NNT) of 3.2 (Clgse, 2.6 - 4.0); it is superior to paracetamol 1000 mg
(NNT 5.2; Clgss, 3.3 - 13), which shows wide variation in response (Figure 4)*. [NNT
is a measure of the effectiveness of treatment and is defined as the average number
of people who must be treated during a given time to obtain one additional beneficial
outcome - in this case, headache relief after 2 hours; the lower the NNT, the more

effective the treatment.]

Overall, therefore, aspirin provides effective pain relief of migraine provided it is
administered promptly, at an adequate dose and in a formulation that rapidly
achieves peak blood levels. Patients should be encouraged to carry aspirin with

them so that they can take them early in the course of an attack.
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Figure 2.
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Figure 3.
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Figure 4. Numbers needed to treat for two hour head
response compared with placebo (bars are 95% confid
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‘Safety in the use of aspirin OTC’
Dr Timothy Steiner, Division of Neuroscience and Me  ntal Health, Imperial

College London

Aspirin is widely perceived to be associated with poor gastrointestinal tolerability and
abdominal pain is indeed its commonest side effect. However, over-sensitivity to this
issue erects a greater barrier than is appropriate to its short-term use for self-limiting

pain conditions.

Meta-analyses

Bayer Consumer Care conducted a meta-analysis of 9 randomised placebo-
controlled trials of single doses of aspirin 1000 mg in solid or dispersible formulations
involving a total of 2,852 patients (1,581 randomised to aspirin)*. Eight trials were in
patients with migraine or tension-type headache and one was in patients with dental

pain.

Total adverse events were more frequent with aspirin than placebo (reporting rates
14.9 vs. 11.1 percent of patients; p=0.032). The organ system most often affected
was the gastrointestinal tract (5.9 vs. 3.5 percent; p=0.0027), giving a number
needed to harm (NNH) of 42. Most of these events were mild to moderate in severity;
severe events occurred in fewer than one percent of patients taking aspirin and no
serious events were associated with aspirin (Figure 1). Adverse events that
investigators considered possibly, probably or definitely related to treatment occurred
in 3.1 percent of patients taking aspirin and 2.0 percent taking placebo (NNH = 91).
Furthermore, many of the events reported were more likely due to the underlying
condition (e.g. nausea or vomiting in patients with migraine), and unmasked by

treatment that relieved pain rather than caused by it.



These data suggest that gastrointestinal symptoms are not a very common problem

with aspirin and severe symptoms are rare.

A Cochrane meta-analysis included 68 randomised placebo-controlled trials of
aspirin for postoperative pain. These included 5,069 patients taking aspirin 600 - 650
mg or placebo, about half on each. The overall frequency of adverse events was 13
percent with aspirin and 11 percent with placebo (relative risk 1.2; Clgse, 1.03 - 1.4) -

similar to the finding of the Bayer meta-analysis despite the different doses used.

Gastric irritation was reported by 3.7 percent of patients taking aspirin and 1.1
percent with placebo. Although these absolute frequencies were lower than those in
the Bayer meta-analysis, the absolute difference between the groups is similar (2.4
vs. 2.6 percent; NNH = 38)). The commonest event associated with aspirin was
drowsiness (6.7 percent vs. 3.3 percent with placebo; NNH = 28), suggesting that

pain relief due to aspirin unmasked postoperative drowsiness.

Interventional and observational studies

The incidence and nature of eight gastrointestinal symptoms during 4 hours after
treatment were specifically sought in 600 healthy volunteers in a placebo-controlled
comparison of aspirin 800 mg and paracetamol 1000 mg®. The overall incidence was
28 percent with aspirin, 23 percent with paracetamol and 25 percent with placebo;
these differences between the groups were not statistically significant. The NNH for

aspirin compared with placebo was 33.

An uncontrolled observational study in Germany assessed the frequency of adverse
events in 296 people attending community pharmacies who took a single dose of

aspirin 1000 mg for migraine®. Symptoms were ascertained by questionnaire. The



frequency of stomach pain reported on open questioning was 5.4 percent although

when this symptom was specifically sought the frequency rose to 6.3 percent.

'Real life' studies

A survey of 2,053 people who purchased a non-steroidal anti-inflammatory drug,
including aspirin, from 40 high street pharmacies in Italy assessed adverse events by
questionnaire®. There was wide variation in the duration of treatment and doses were
defined as generally not greater than those recommended. This paper is difficult to
interpret. The frequency of dyspepsia or mild nausea was 0.3 percent with aspirin,

1.4 percent with paracetamol and 2.6 percent with ibuprofen.

The PAIN study® compared the incidence of adverse events with aspirin or
paracetamol 3 g/day and ibuprofen 1.2 g/day in 8,633 patients consulting their
family physician with short-term mild to moderate pain. The frequency of dyspepsia
was 6.3 percent with aspirin, 4.1 percent with paracetamol and 2.9 percent with

ibuprofen.

Summary

The overall risk of gastrointestinal events with aspirin used OTC for short-duration
pain is not high. Meta-analyses suggest that between 1 in 40 and 1 in 90 people
taking a single dose of aspirin will have an adverse gastrointestinal event and most
such events will be minor and unimportant. Although other studies are somewhat

contradictory, their findings are broadly consistent with these figures.
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Figure 1. Incidence of adverse gastrointestinal eve  nts in Bayer Consumer Care
meta-analysis (percent of treated patients reporting one or more events; asp:

aspirin; pbo: placebo).
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‘Aspirin and dementia’
Dr Tony Bayer, Director of the Memory Team, and Sen  ior Lecturer in Geriatric

Medicine, Cardiff University

There are currently around 750,000 people with dementia in the UK and 125,000
new cases occur each year. It is estimated that there are 8 - 10 million cases in
Europe and 25 million globally. Even these figures underestimate the true burden of
this condition because, for every person who has dementia, there are several family

members and carers with some degree of responsibility and personal involvement.

The prevalence of dementia is strongly age-related and doubles every 5 years after
the age of 60 (Figure 1). A small shift in the mean age of the population therefore has
a substantial impact on the number of cases. In the UK, the number is expected to
double in the next 30 - 50 years but this is also a growing concern for developing
countries as increasing affluence brings longer life expectancy. There is therefore an

urgent need for a widely accessible preventative strategy.

Dementia is not a single condition. The major causes are Alzheimer's disease and
cerebrovascular disease (causing vascular dementia) but there is wide overlap in the
pathological features found in patients diagnosed with these conditions. Alzheimer's
disease is associated with abnormal processing of the protein amyloid (leading to the
deposition of plaques) and tau (leading to neurofibrillary tangles) in the brain; these
changes are associated with an inflammatory microglial response. In addition, the
role of vascular disease is now recognised to be much more important than was

previously thought.

It was formerly believed that Alzheimer's disease accounted for at least half of all

cases of dementia but data from the Caerphilly study suggest that vascular dementia



is more common than previously thought. Mixed dementia (Alzheimer's disease plus
vascular dementia) accounted for about one-quarter of cases in this study. Stroke is
a major cause of vascular dementia and for every person with post-stroke cognitive
impairment of sufficient severity to lead to dementia, another develops milder

cognitive impairment.

The value of aspirin as secondary prevention of stroke is indisputable. A meta-
analysis of 16 randomised trials has shown that aspirin, at a mean dose of 273
mg/day for a mean of 37 months, reduces the incidence of ischaemic stroke by 39
events per 10,000 persons compared with an increase in haemorrhagic stroke of 12
per 10,000". It follows that aspirin should reduce the risk of vascular dementia but
unfortunately no adequate study has been carried out to confirm this expectation. A
Cochrane meta-analysis found no eligible trials for review and called for further

research on the effects of aspirin on cognition, behaviour and quality of life.

Several randomised trials have investigated the effects of aspirin on cognition. In 71
patients with multi-infarct dementia, aspirin significantly improved cerebral perfusion,
cognitive function and quality of life over 3 years®. Unfortunately, this study was
methodologically flawed and not effectively blinded. In 405 older men with
cardiovascular risk who took aspirin, warfarin or placebo for 5 years, verbal fluency
and mental flexibility were significantly better in those taking antithrombotic therapy -
particularly in the case of aspirin®. By contrast, a pilot study in 300 participants in the

Caerphilly study found no change in cognitive function among men taking aspirin®.

Two observational studies have explored the association between aspirin use and
dementia. A retrospective analysis of case notes for 78 patients with vascular
dementia, of whom 38 were taking regular low-dose aspirin, found that aspirin was

associated with a longer time to institutionalisation and death compared with non-



use; these differences were not statistically significant after adjustment for
confounding®. In 351 sets of twins aged at least 80, use of aspirin for 5 years or more
was associated with a lower risk of Alzheimer's disease or dementia and a greater

likelihood of intact cognitive function’.

Despite the lack of definitive evidence, most clinicians believe that there are sufficient
grounds for prescribing aspirin for patients with signs of vascular dementia. In the
UK, over 80 percent of psychiatrists and geriatricians say they prescribe aspirin for
patients with cognitive impairment and risk factors for vascular disease® and primary
care guidelines for the management of dementia support the use of low-dose aspirin
to reduce risk of further vascular events in people with early dementia related to
cerebral ischaemia®. However, there is concern that people with dementia do not
receive aspirin when it is indicated: two studies have shown that aspirin is less likely
to be prescribed after ischaemic stroke™ or myocardial infarction'! for patients with

dementia than other patients.

A trial which should provide definitive evidence on the effectiveness of aspirin as
primary prevention of dementia in older people is being planned in Australia.
ASPREE (ASPirin in Reducing Events in the Elderly) aims to randomize 15,000
people aged at least 70 with follow-up for 5 years; a feasibility study has revealed

some difficulties with the trial which are now being addressed.

In summary, vascular disease is a major contributory factor underlying cognitive
decline and dementia. Although published evidence is inconclusive, aspirin is widely
used as secondary prevention; it is hoped that evidence on primary prevention will be

available in the next 5 - 7 years.
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‘Alzheimer's and the place of aspirin’
Professor Clive Ballard, Director of Research, Alzh  eimer's Society and
Professor of Age Related Diseases, Institute of Psy  chiatry/King’s College

London

Alzheimer's disease is associated with a progressive global cognitive decline and
impairment of function. Currently, the only licensed treatments are the cholinesterase
inhibitors and memantine, which offer significant but modest symptomatic benefits.
Although it is very important to have these treatments available, there is an urgent

need for new and more effective therapies.

There is good evidence that vascular changes contribute to the impact of Alzheimer's
disease. Cerebrovascular disease reduces by a factor of six the threshold of
Alzheimer's disease pathology causing clinical dementia, and it adds to the cognitive
impairment associated with Alzheimer's disease independently of the extent of
amyloid plaques and neurofibrillary tangles®. Vascular changes appear to be a useful
therapeutic target: aspirin has been shown to be beneficial in a small clinical trial of
patients with vascular dementia; some clinical trials suggest that lowering blood
pressure in people with hypertension reduces the incidence of Alzheimer's disease?
and post-stroke dementia®; epidemiological studies indicate that taking statins may
be associated with reduced odds of developing dementia*; and elevated blood

homocysteine has been linked with cognitive decline and dementia.

There are several potential targets for aspirin in patients with Alzheimer's disease. It
may reduce the microglial inflammatory response to Alzheimer pathology. Some
NSAIDS, including aspirin, impact upon key secretase enzymes responsible for the
formation of amyloid-beta® and the activity of endogenous stem cells may be up-

regulated by aspirin and some other NSAIDS.



A meta-analysis of 9 observational studies involving 13,211 patients taking NSAIDs
reported that the risk of developing Alzheimer's disease was significantly reduced
overall (odds ratio, OR, 0.72 Clgsy 0.56 - 0.94) and particularly after use for 2 or more
years (OR 0.27; Clgsy, 0.13 - 0.58)°. For aspirin alone, the odds were not statistically
significant (OR 0.87; Clgsy, 0.70 - 1.07) and it was not possible to analyse this
subgroup for longer duration of treatment. Such observational data, though
encouraging, do not demonstrate a causal link and must be interpreted cautiously
because of the many potential confounding factors related to the characteristics of
the study populations. There are currently no randomised trials of aspirin in patients

with Alzheimer's disease.
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‘Aspirin and stroke - a general overview’

Professor Colin Prentice, Professor Emeritus, Gener  al Infirmary, Leeds

In the UK there are approximately 110,000 first strokes per year and 30,000 recurrent
strokes; there are 500,000 stroke victims living in the community. Stroke is the third
commonest cause of death (11 percent of deaths in England and Wales) and the

commonest cause of long-term disability.

Given this scale of morbidity and mortality, a treatment of even modest effectiveness
would be welcome but aspirin, which has been shown to reduce death and disability
associated with stroke, is under-used. The recent Sentinel Audit of stroke
management by the Royal College of Physicians® found that 15 percent of patients
with prior stroke had not been prescribed aspirin (or an alternative antithrombotic
agent) and, contrary to national management guidelines, one-third of patients had not

started taking aspirin within 48 hours of having a stroke.

The first evidence that aspirin was effective in the management of stroke was
published in 19772, This placebo-controlled study in 178 patients with transient
ischaemic attack (TIA) showed that aspirin increased the proportion of patients with a
favourable outcome at 6 months. Although the results are clear, this trial is small by
current standards. The UK TIA Trial, which involved 2,435 patients, subsequently
confirmed that aspirin significantly reduced the combined risk of major stroke,
myocardial infarction or death; surprisingly non-vascular death was significantly
reduced but vascular death was not and this finding remains difficult to explain®. In
1994, the Antiplatelet Trialists' Collaborative published a meta-analysis of
randomised trials involving about 10,000 patients with stroke or TIA, showing that
antiplatelet therapy (principally aspirin) reduced the number of vascular events by

approximately 40 per 1000 patients over 3 years®. In high-risk patients overall,



antiplatelet therapy was associated with a reduction of one-third in the risk of stroke
but there was no benefit as primary prevention in patients at low risk of vascular

disease (and there was a hon-significant increase in the risk of stroke in this group).

The International Stroke Trial® determined the efficacy of antithrombotic therapy with
aspirin or heparin for up to 14 days after acute ischaemic stroke. At 6 months, aspirin
was associated with a reduced incidence of death or dependency of 13 events per
1,000 patients. Publication coincided with the Chinese Acute Stroke Trial, in which
antithrombotic therapy was given for 4 weeks®. This trial showed that aspirin was
associated with a 12 percent reduction in the combined endpoint of in-hospital death
or non-fatal stroke at 4 weeks (equivalent to 6.8 fewer events per 1,000 patients)
despite a small increase in haemorrhagic stroke. Aspirin also reduced death or

dependency at discharge by 11.4 events per 1,000 patients.

The CAPRIE study, which compared aspirin with clopidogrel as secondary
prevention in 19,185 patients at risk of ischaemic stroke, found a small difference in
favour of clopidogrel (5.32 vs. 5.83 events per year with aspirin; relative risk
reduction 8.7%, p=0.043)’. The clinical importance of this difference has been greatly
debated: aspirin remains the mainstay of treatment for occlusive vascular disease

and clopidogrel is reserved for use when aspirin is unsuitable.

Until recently there was little evidence that aspirin is effective as primary prevention
of stroke. In the Women's Health Study, approximately 40,000 women over 45 years
old were randomised to placebo or aspirin 100 mg on alternate days®. Despite a
follow-up of 10 years, there were relatively few ischaemic events in this largely young
and healthy population. Aspirin was associated with significant reduction in vascular
events in women aged over 65 at baseline: in particular, ischaemic stroke was

reduced by 30 percent. Aspirin was associated with a higher incidence of



gastrointestinal events (4.6 vs. 3.8 percent with placebo), gastrointestinal bleeding
requiring transfusion (0.6 vs. 0.5 percent) and peptic ulcer (2.7 vs. 2.1 percent),

though the incidence of dyspepsia was similar to that with placebo.

In summary, treatment with aspirin offers benefit in the management of stroke and
because stroke is so common this is a worthwhile gain. Current management
guidelines from the Royal College of Physicians® state that aspirin 300 mg is
indicated for all patients after stroke (once haemorrhagic stroke has been excluded),
followed by prophylaxis with 50 - 300 mg/day indefinitely; patients with transient

ischaemic attack should also take aspirin.
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‘Aspirin's antiplatelet effect is not irreversible - the effect of unfractionated
heparin on the aspirinated platelet’
Dr Sally Ward-Booth, Specialist Registrar in Surger y, South West Rotation

And Department of Cardiovascular Sciences, Univers ity of Leicester

Atherosclerosis of the carotid artery (Figure 1) is one cause of ischaemic stroke.
Carotid endarterectomy (Figure 2) can more than halve the relative risk of
subsequent stroke in symptomatic patients who have more than 70 percent stenosis
of the carotid artery but the procedure is associated with 5 percent morbidity and one

percent mortality at 30 days.

Perioperative stroke may occur in 3 - 5 percent of patients but research at Leicester
has shown that the risk of intra-operative stroke can be abolished by trans-cranial
Doppler monitoring to detect problems and angioscopy. However, up to 3 percent of
patients develop postoperative thrombotic stroke despite prophylaxis with aspirin.
This appeared to be due to a platelet-dependent mechanism and it was found that
platelet aggregation, though reduced by antiplatelet therapy (aspirin) preoperatively,

was increased postoperatively.

We therefore studied platelet aggregation via the cyclo-oxygenase pathway at 8 time
points in 41 patients undergoing carotid endarterectomy and 18 undergoing lower
limb angioplasty, all of whom received aspirin 150 mg/day. We found that platelet
activity (aggregation induced by arachidonic acid) was increased following heparin
infusion in many patients in both groups, returning to baseline levels in the majority
after several hours. This suggested that heparin could transiently reverse the

antiplatelet effects of aspirin and increase the risk of postoperative thrombosis.



The mechanism of this effect was uncertain. Arachidonic acid can increase platelet
activity by two pathways: cyclo-oxygenase (COX) activation leads to increased
synthesis of thromboxane and lipoxygenase activation leads to increased platelet
adhesion. In vitro studies suggested that the effect of heparin was not due to a direct

effect of heparin on the platelet or to the induction or activation of COX-1 or COX-2.

We compared unfractionated heparin and low molecular weight heparin (LMWH)
(which has less effect on platelet aggregation) in 50 patients undergoing carotid
endarterectomy and who received aspirin to determine their effects on both pathways
of platelet activation. The endpoints were platelet aggregation and synthesis of

thromboxane B2 and 12-HETE (the end product of the lipoxygenase pathway).

We found that, by contrast with unfractionated heparin, LMWH did not significantly
increase platelet aggregation during the procedure (Figure 3). There was no change
in thromboxane B2 following administration of either heparin and no difference
between the groups (Figure 4). However, unfractionated heparin was associated with

a significant increase in 12-HETE (Figure 5).

This study shows that unfractionated heparin may activate platelets via the
lipoxygenase pathway when aspirin blocks the COX pathway. This phenomenon is
significantly reduced in patients treated with LMWH, suggesting that LMWH should
decrease the risk of postoperative stroke in patients after carotid endarterectomy.
These findings illustrate there is still much to learn about aspirin and platelets despite

long clinical experience.
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Figure 4.
Results (2) — Thromboxane B2
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Figure 5.

Results (3) — 12-HETE
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