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Rediscovering Aspirin

Bl By PAMELA MASON, PHD, MRPHARMS

New potential uses for the “old”

medicine, aspirin, are increasingly being

found. This article sets out the evidence

for aspirin preventing cataract formation,

Alzheimer’s disease, eclampsia and

hypertension in pregnancy and cancer.

Recent research on the potential of

aspirin to treat bacterial infections is also

mentioned.

Aspirin tablets have been available for over a hundred years, but research

continues to find new indications

alicylates, in the form of willow
bark, have been used as an anal-
gesic  since the time of
Hippocrates. Their antipyretic
effects have been recognised for over 200
years. Acetylsalicylic acid, or aspirin, was
introduced in the late 1890s and has been
used since then to treat a variety of painful
or inflaimmatory conditions, such as
headache, migraine, dysmenorrhoea, dental
pain, rheumatic disorders and febrile condi-
tions, including colds and influenza. The
analgesic and anti-inflammatory effects of
aspirin  occur through inhibition of the
enzyme cyclo-oxygenase (COX), which is
involved in prostaglandin  production.
Aspirin inhibits both isoforms of cyclo-
oxygenase — COX 1 and COX 2.

The antiplatelet activity of aspirin was
recognised during the late 1960s, and today
the drug has an established role in the man-
agement of cardiovascular disorders. Again,
inhibition of COX is responsible for aspirin’s
beneficial effects.

In blood platelets, inhibition of COX pre-
vents the production of thromboxane A2, a
vasoconstrictor that would otherwise cause
platelet aggregation and is potentially
thrombotic. In the blood vessel walls, how-

Dr Mason is a freelance journalist

ever, COX inhibition prevents the synthesis
of prostacyclin, a vasodilator that has anti-
aggregating properties and is potentially
anti-thrombotic. The net benefit of aspirin is
believed to arise because the effects of the
drug on vascular tissue are generally shorter-
lived than those on platelets. Vascular tissue
regains its ability to regenerate prostacyclin
within a few hours, but platelets affected by
aspirin are unable to synthesise COX and
therefore thromboxane A2 again, and so the
effects of aspirin here lasts for up to 24
hours, until more platelets are released by the
bone marrow.

Aspirin improves survival when given in
the early stages of myocardial infarction' and
has a beneficial role in the treatment of
unstable angina, reducing mortality and the
incidence of non-fatal myocardial infarc-
tion. At a dose of 75-150mg daily it is
effective for the secondary prevention of
myocardial infarction and stroke.”® Aspirin is
also of value in the primary prevention of
cardiovascular events, but the benefits only
outweigh the possible harm (eg, gastroin-
testinal bleeds and haemorrhagic stroke) in
patients at high risk of heart problems.” In
low risk individuals, aspirin appears to be of
no benefit.® However, this does not mean
that aspirin definitely has no benefit — just
that there is currently insufficient evidence
available.

Research is now beginning to reveal that
aspirin may have benefits other than in pain,
inflammation and cardiovascular disease.
There is increasing interest in the potential
for aspirin to prevent cancer, cataract,
Alzheimers disease, and eclampsia and
hypertension in pregnancy. Recent research
also indicates a potential role for aspirin in
fighting infections.

=== CANCER

During the past decade, there has been a
growing body of evidence suggesting
that aspirin may lower the risk of certain
cancers including colorectal, oesophageal,
stomach, breast, ovarian and prostate cancer.
The strongest evidence to date relates to
colorectal cancer.

Colon cancer One of the first studies link-
ing aspirin with reduced colon cancer risk
was published in 1988. From studying a
population-based register of patients with
tumours in Melbourne,  Australia,
researchers reported a 40 per cent lower risk
of colon cancer among individuals who had
used aspirin compared with individuals who
had not.’

Results of trials since that time have been
mixed, but this is partly due to differences in
methodology. A California-based cohort
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study in 13,987 men and women of over 73
years found that those who had used aspirin
at least daily had a 50 per cent higher inci-
dence of colon cancer than those who used
aspirin less than monthly."” The risk of
ischaemic heart disease was also increased in
individuals who had taken aspirin. However,
two years later a hospital based case-control
study reported an approximately 50 per cent
lower incidence of colorectal cancer among
individuals who regularly used aspirin com-
pared with those who did not use it at all."

Another study involving 662,424 individ-
uals over a six-year period found that the use
of aspirin 16 or more times a month was
associated with a 42 per cent reduction in
the risk of fatal colon cancer and a 34 per
cent reduction in the risk of fatal rectal can-
cer.” Compared with non-aspirin users,
people who used aspirin for 10 or more
years had a 64 per cent reduced risk for
colon cancer. However, a randomised trial
among male physicians did not demonstrate
a protective effect of aspirin in reducing the
risk of colorectal cancer at a dose of 325mg
every day.”

The idea that the overall relative risk of
colorectal cancer is reduced in people taking
long-term aspirin has been supported by a
more recent study."* However, there is also
evidence that any benefit may not be evi-
dent until aspirin has been taken for several
years. For example, in another study, women
who consistently took two or more aspirin
tablets per week for four years, or for five to
nine years, had no appreciable reduction in
the risk of colon cancer as compared with
non-users.” There was a slight reduction in
risk among women who took aspirin for 10-
19 years, but it was not statistically
significant. However, there was a statistically
significant reduction in risk after 20 years of
consistent use of aspirin, with the maximal
reduction in risk being observed in women
who took four to six tablets a week.

The relationship between aspirin use and
colorectal cancer in patients with a history of
the condition has been investigated in two
recent placebo-controlled studies.'*"” Both
studies found aspirin to be beneficial in reduc-
ing the frequency of new colorectal polyps.

In the first study,'® 517 patients with previ-
ous malignant disease were divided into a
placebo group and an intervention group
given 325mg aspirin daily for one year.
Compared with the placebo group, those
taking aspirin had a significantly lower risk
of developing new colorectal adenomas and
had a longer time to diagnosis of the first
polyp. The second study" reported a more
modest benefit in 1,084 patients with a his-
tory of recent colorectal adenoma
randomised to placebo or aspirin, 81 or
325mg daily. Most of the benefit was in the
low dose group. Compared with placebo, the
unadjusted relative risk of any adenoma was
significantly reduced in the lower aspirin
dose, but not the higher dose. Similarly,

advanced neoplasms were significantly less
likely in those taking aspirin at the lower, but
not the higher, dose.

One potential mechanism for a beneficial
effect of aspirin in colorectal cancer is the
inhibition of prostaglandin E2 production,
through COX 2 inhibition. Both human
and experimental colorectal cancer cells
produce increased amounts of prostaglandin
E2." The precise role of prostaglandin E2 in
colorectal carcinogenesis is unclear but it
does appear to be involved early in the
process. There is also some evidence that
COX enzymes are involved in both the pro-
duction and metabolic activation of
carcinogens in the colon, events potentially
inhibited by aspirin.

Oesophageal cancer Aspirin has also been
linked to a reduced risk of oesophageal can-
cer, although the evidence is not as strong as
it is for colorectal cancer. For example, in an
epidemiological study of 14,407 US resi-
dents, occasional aspirin use was associated
with a 90 per cent reduction in the risk of
developing oesophageal cancer and no regu-
lar users of aspirin developed the condition.
However, only 15 cases of oesophageal can-
cer” were seen in the study group as a
whole, making reliance on the study findings
premature.

In a large case-control study people who
reported having previously used at least one
aspirin tablet per week for a period of six
weeks or more had a 52 per cent reduction
in the risk of developing oesophageal ade-
nocarcinoma and a 48 per cent reduction in
the risk of developing squamous cell carci-
noma.” Current aspirin use was even more
strongly associated with a lower risk of
developing both types of cancer.

A recent meta-analysis of data from nine
observational studies confirmed a positive
effect of aspirin in oesophageal cancer.”
Patients with any exposure to aspirin or
non-steroidal  anti-inflammatory  drugs
(NSAIDs) had a 43 per cent reduction in
the odds of developing oesophageal cancer.
There was evidence of a dose-response
effect, with a greater reduction in risk asso-
clated with frequent use of aspirin or
NSAID:s.

An Italian study found that long-term use
of aspirin dramatically reduced the incidence
of tumours of the oesophagus, mouth and
throat.” This research pooled data from three
smaller studies, and after controlling for fac-
tors such as smoking and diet, showed that
the incidence of the three types of cancer in
people who had taken aspirin regularly for at
least five years was a third that in people who
had not taken aspirin.

Other cancers The evidence for an effect
of aspirin in the development of cancers in
other organs is weaker than for colorectal
and oesophageal cancer. However, recent
studies have suggested that aspirin could

have a beneficial effect in cancers of the
ovary, prostate and lung. Studies looking at
the effect of aspirin on cancers of the
breast, endometrium and pancreas have
yielded conflicting results. In addition, a
recent study that examined the incidence
of leukaemia between 1993 and 2000
among 28,224 women suggests that taking
aspirin (but not other NSAIDs) at least
twice weekly reduces the risk of developing
leukaemia.”

=== ALZHEIMER’S DISEASE

tudies involving long-term users of

NSAIDs have provided evidence that
these drugs may reduce the risk of Alzheimer’s
disease.” More recent data have also shown an
inverse relationship between aspirin (as well as
other NSAIDs) and Alzheimer’s disease, but
not other forms of dementia.” The mecha-
nism is unclear, but there is an inflaimmatory
component to Alzheimer’s disease, so inhibi-
tion of COX 2 may be responsible.

=== (CATARACT

Aspirin has been linked with the preven-
tion of cataracts, but randomised
intervention trials of five to six years’ dura-
tion (using 160-325mg daily) suggest no
effect.®” Moreover, a longer term analysis in
male doctors found that cataract develop-
ment was significantly higher in doctors
using aspirin for more than 180 days a year
than in those who seldom or never used
aspirin.”® This latter study is a preliminary
finding but, on the evidence to date, it
appears that aspirin has no useful effect in
preventing cataracts.

INFECTION

Recent in vitro studies suggest that sali-
cylic acid (the active metabolite of
aspirin) reduces the ability of Staphylococcus
aureus to initiate and spread infection by
reducing the production of virulence factors
and  inhibiting gene activity.” The
researchers suggest that aspirin might have a
potential role in treating staphylococcal
infections. Clinical studies will clearly need
to be carried out, however, before a place in
therapy can be recommended.

== ECLAMPSIA

Arelative excess of thromboxane A2 over
prostacyclin has been implicated in the
development of eclampsia and hypertension
induced by pregnancy. Several studies to date
have shown a protective eftect of low-dose
aspirin in women with risk factors for
eclampsia.

A recent meta-analysis of data from four
studies” in women at high-risk of develop-
ing eclampsia found a significant benefit of
low-dose aspirin therapy in reducing peri-
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natal death and eclampsia. Aspirin was also
associated with an increase of 215g in mean
birth weight and a reduction in the rates of
spontaneous preterm birth. However, it has
been suggested that this evidence is prelimi-
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