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Aspirin and Vascular Disease
The story of aspirin and vascular disease starts with John O
Brien, a haematologist in Portsmouth in the 1960s, who reported
that the ingestion of 150mg of aspirin substantially reduced the
aggregation of platelets [1]. On the basis of this finding, and the
assumption that the incidence of thrombosis would be reduced,
O’Brien persuaded the UK Medical Research Council in 1968 to
set up a randomised trial of aspirin [2]. Three hundred and three
surgical patients in four UK hospitals were randomly given 600mg
aspirin or a placebo once preoperatively and on five post-operative
days. The outcome was deep vein thrombosis diagnosed by I125labelled fibrinogen. The conclusion, written presumably by Austin
Heady the statistician on the team, was: ‘aspirin administration has
not even a marginal effect on the frequency of DVT’. This dismissal
now appears rather confident in view of the later finding of
clinically important reductions by aspirin in venous thrombosis and
pulmonary embolism after surgery [3]. O Brien was convinced that
venous thrombosis had been an inappropriate test of aspirin in the
reduction of thrombosis but he failed to persuade MRC to conduct
another trial. However, persuaded by work in the Welsh National
School of Medicine in the 1960s on aspirin, platelet ’clumping’ and
‘infarctoid cardiopathy’,[4-6] Archie Cochrane agreed that a trial of
aspirin and vascular mortality be set up in South Wales. 1,400 postmyocardial infarction patients agreed to be randomised to 325mg
aspirin orally per day the dose and frequency suggested for the trial
by O’Brien. After two years, aspirin taking was associated with a 24%
reduction in all-cause mortality [7]. Because of uncertainties in the
clinical diagnosis of infarction, the protocol for the study had stated
that all-cause mortality would be the sole outcome by which aspirin
would be judged. The reduction failed to achieve significance at
P>0.05 and the report of the trial was therefore published under the
heading ‘For debate’. Under this same heading the BMJ published a
remarkable observational study by Martin Vessey who had been on
the steering Committee for the earlier MRC trial [2]. Together with
Hershel Jick in Boston USA, Vessey looked for unknown adverse

effects of medication by examining associations between drugs
which had been taken by patients immediately prior to hospital
admission, and the subsequent discharge diagnoses given to these
patients. Their most notable finding in a series of such studies
was a large negative association between the taking of aspirin by
patients prior to hospital admission, and a discharge diagnosis of
acute myocardial infarction (relative risk 0.53; 95% CI 0.33, 0.84)
[8]. Interpretation of this result was that aspirin either reduced the
risk of infarction or increased in-hospital vascular mortality! Taken
together with the results of the trial in South Wales a reduction in
infarction by aspirin seemed the more likely.
By 1980 an additional five randomised trials of aspirin and
vascular disease had been reported [9-13]. None of these achieved
statistical significance at conventional levels of probability, and
most colleagues therefore dismissed aspirin as of no clinical value
- despite the clear evidence of consistency in the results of the
trials. Sir Richard Peto however presented a meta-analysis of the
six trials at the founding meeting of the Society for Clinical Trials
in Philadelphia, and this was later published as an editorial in the
Lancet in 1980. It showed a significant pooled reduction of 23%
in secondary vascular disease mortality [14]. Cochrane later used
this overview, one of the first in clinical medicine, to support his
insistence that all the available evidence must be included in an
evaluation of a clinical intervention, while Peto used the overview to
warn of the dangers of under-powered trials. The overview clearly
stimulated intense research activity and over the next twenty
years 280 randomised trials of aspirin were reported. These were
reviewed in a series of overviews by ‘The Antiplatelet Trialists’
Collaboration’, led by Colin Baigent in Oxford [15-17] and they were
followed by a remarkable overview based on individual patient data
for 16 trials of secondary vascular protection with a total of 3,306
vascular events, and six primary trials with 3,554 vascular events
[18]. Following these early overviews there was wide acceptance of
aspirin prophylaxis for patients who had experienced a myocardial
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infarction, and gradually other groups of patients judged to be at
high vascular risk were included in clinical recommendations for
aspirin prophylaxis. Increasing concern however focused upon
the risk-benefit balance of low-dose aspirin in primary care and
attempts were made to define an age, or a level of vascular risk
above which the risk of a gastrointestinal bleed attributable to
aspirin might be acceptable. Thus, for example: aspirin should not
be given to ‘any individual with a calculated coronary disease event
risk below 10% over 10 years’ [19]. A commentary pointed out that
‘the benefits and harms are …finely balanced …even in individuals
estimated to be at high risk of experiencing cardiovascular events
[20]. Another group wrote: ‘any benefit of low-dose aspirin on risk
of cardiovascuar disease in people aged 70 or over are offset by
adverse events’. [21] All such judgements and advice were clearly
based upon the numbers of bleeding episodes and assumed that a
gastrointestinal bleed is as serious as a major vascular thrombotic
event, or a vascular death. It was many years before this assumption
was challenged. The role of aspirin in stroke became especially
contentious. The report of ‘The Antiplatelet Trialists’ in 2002 [16]
had reported a possible increase in stroke associated with aspirin
and thereafter a particular concern focused upon aspirin and
stroke. In an attempt to resolve the uncertainties, the journal Stoke
published three contributions under an overall title: ‘Controversies
in Stroke’. The titles of each paper commenced: ‘Aspirin should be
first-line….’ The first paper, by Charles Warlow, concluded: ‘Aspirin
still comes first’ [22]. The second added the word ‘Against’ to the
title [23]. The third added ‘…but watch this space’ and referred to
newer-generation antiplatelet and antithrombotic agents being
developed [24]. Perhaps the last word on stroke should now be
given to Rothwell, who, fourteen years later stated with Diener and
others that ‘Aspirin [is] the key intervention’ and ‘The considerable
early benefit from aspirin warrants public education about selfadministration after possible TIA [transient ischaemic attack]’
[25]. In 2005, perhaps also in an attempt to resolve controversy,
the BMJ published a pair of invited papers ‘For’ and ‘Against’ under
the title ‘Aspirin for all over 50?’ Both papers summarised the risks
and benefits of aspirin. One stressed the likely numbers of bleeding
events and concluded: ‘it would be unwise to adopt such a policy,
whatever age threshold is chosen [26]. The other focused upon
the responsibility health professionals have to inform subjects and
patients of the benefits and the risks of aspirin, and the duty to
respect the values and the judgements of their patient [27].

Controversy continued and in retrospect it is unfortunate that
opportunities were not taken in some of the trials to address some
of the contentious issues by separate randomisation. Thus, different
strategies to reduce the risk of bleeding could have been compared.
Evidence suggesting that the vascular benefits of aspirin may be
greater if the drug is taken in the evening rather than in the morning
[28,29] could have been evaluated. Other evidence suggested that
‘excellent’ adherence to aspirin taking is associated with much
greater protection than ‘poor’ adherence [30]. It is regrettable that
these and other issues were not taken up and tested by separate
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randomisation within the trials. In 2005, 25 years after Peto’s
overview, a commentary in the British Medical Journal carried the
title: ‘Aspirin to prevent cardiovascular disease the jury’s still out’
[31]. This was followed immediately by a challenging letter: ‘The
debate about aspirin has consumed the medical profession for over
30 years, yet almost no public participation or consultation has
occurred….. a citizens’ jury should consider aspirin prophylaxis’
[32]. The jury system was brought to England by William I in 1066
and trial by jury became the right of every free person, to protect
the rights of the individual and to prevent intrusive external
judgements by churchmen and others in authority. The Citizens’
Jury, which is closely modelled on the legal system, attempts to
ascertain views from the public on how priorities for healthcare
should be set, without intrusive judgements by doctors and others
with vested interests and biases.
A Citizen’s Jury was therefore held in Cardiff in October 2006
under the title: ‘My Health whose responsibility?’ [33] Sixteen
members of the general public, the ‘jurors’, were addressed by
expert witnesses, including clinicians, a general practitioner, an
epidemiologist, a pharmacologist, a psychologist and a public
health practitioner. These gave evidence to the jury and were
freely questioned and challenged by the jurors. After three days of
presentations and discussion the jurors wrote their report. There
was unanimity in a verdict that while treatment is rightly delegated
to healthcare professionals, prevention is the responsibility of the
individual subject. There was agreement that patients and members
of the general public should be presented with the evidence on
preventive strategies…. and to this the jurors added: ‘even before
there is agreement between doctors’.

Aspirin and the Prevention of Cancer

This interaction with the public led the organisers to conduct
an extensive review of evidence on aspirin and cancer [34] a
topic which had been of particular interest to the participants in
the Citizens’ Jury. Relevant literature on aspirin and cancer goes
back to Gasic and others [35-37] who, in a series of animal studies
showed that thrombocytopenia is associated with a reduction in
metastases, and that experimentally-induced metastatic spread is
reduced by aspirin. They concluded that these findings ‘strongly
support the role of platelet aggregation and the platelet release
reaction in metastasis’. It seems however that all this was ignored
until a serendipitous finding in a retrospective study indicated a
strong negative association between colon cancer incidence and
taking aspirin [38]. The review published in 1988 included relevant
evidence on salicylates in botanical studies, aspirin in animal
studies, studies of cellular mechanisms, Mendelian Randomisation
studies and human observational studies [34]. The authors
concluded however, that because of ethical and other difficulties
with the use of placebos, clinical decisions about the use of aspirin
in the reduction of cancer would have to be based on evidence other
than that from randomised trials. How wrong this conclusion was!
Almost simultaneously, a number of long-term follow-up studies of
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early trials which had originally been conducted to examine aspirin
and vascular disease were conducted and data on cancer incidence
and mortality obtained [39-42]. These studies consistently detected
a reduction in the incidence and the mortality of cancer in patients
who had, up to twenty years earlier, been randomised to aspirin
for vascular protection. A number of criticisms were quickly made.
Thus: the decisions to investigate cancer incidence and mortality
had been made post hoc; the follow-up in each study was extended
far beyond randomisation, and in most of the studies blindness as
to aspirin or placebo had been abandoned on completion of the
original trial. Furthermore, two very similar follow-up studies of
randomised cohorts in the USA, the Women’s Health Study and
the Physician’s Health Study showed no evidence of any reduction
in cancer in the subjects who had originally been randomised to
aspirin.

Meanwhile, an interest developed in the use of aspirin
prophylaxis alongside colorectal cancer screening. [43] The
effectiveness of screening is best in the distal colon, while aspirin
appears to have its effect mainly in the proximal colon, and the
overall benefit, and risks, of the two procedures appear to be fairly
comparable [44]. This, combined with a low acceptance of screening,
makes a combined strategy highly attractive. Others however
judged the benefit of aspirin to be at best modest, and claimed that
the addition of aspirin prophylaxis to colorectal screening would
unreasonably increase the cost of prevention [45]. Most recently
there has been increasing interest and controversy in aspirin as an
additional treatment of cancer. In fact, during the 50 years since the
early predictions by Gasic and others details of the involvement of
platelets and the vessel wall in the metastatic spread of cancer has
been well worked out, making benefit from aspirin on active cancer
a most reasonable expectation [45]. In 2016 a systematic review
of studies of aspirin taken by patients with cancer was reported
[46]. Forty-two studies were identified and a meta-analysis of
these gave a pooled estimate of a reduction in the cancer specific
mortality of colon, breast and prostate cancer of about 25% and
a pooled estimate of a reduction in metastatic spread of about
25%. Both these estimates were significant, but showed marked
heterogeneity. The authors however judged the evidence sufficient
to recommend that: ‘physicians should engage with patients in a
presentation and discussion of aspirin as an additional treatment.’
This was quickly followed by an ‘Interpretation’ which pointed
out that the evidence on aspirin and the treatment of cancer was
almost entirely observational and because of possible bias: ‘Current
evidence is not sufficient…. [and] the use of aspirin would be a
bridge too far’ [47].

Aspirin and Bleeding

The issue that has generated, and continues to generate by far
the most controversy, is gastrointestinal (GI) bleeding from aspirin.
Aspirin apart, within the general adult population GI bleeding
occurs in about one person in every 1,000 each year, with about
1% of the bleeds being fatal. Low-dose aspirin is responsible for

about a 60% increase, which means that amongst patients taking
low-dose aspirin who present with a GI bleed, aspirin is likely to
be responsible for only about one in every three of these bleeds.
An iatrogenic event is however especially unfortunate in preventive
procedures recommended to healthy subjects, and to a healthy
subject a stomach bleed must be a crisis. And yet, stomach bleeds are
hardly of the same seriousness, and appears not to have the same
long-term consequences as a vascular disease event or a cancer.
In June 2016 Reuters issued a press release stating: ‘daily aspirin
causes 3,000 deaths from bleeding in Britain every year’, [48] and
this was taken up and widely publicised across the media. It was
however ‘fake news’! The report upon which the claim was based
described bleeding in patients who had experienced a heart attack
or a stroke, all of whom (93-97%) were taking aspirin [49] There
were no control patients not taking aspirin, and so no valid estimate
of the independent contribution of aspirin to the fatal bleeds can
be made. Estimates of the risk of fatal bleeding had in fact already
been reported in a number of earlier overviews and while all the
studies confirm an increase in total GI bleeding, there appears to be
little evidence of an increase in fatal GI bleeding. In fact, evidence
commencing in one of the early reports of the Antithrombotic
Trialists’ Collaboration[17] and a number of subsequent reviews
suggests that the frequency of fatal gastrointestinal bleeding may be
reduced in subjects taking aspirin [50-55]. The extent to which lowdose aspirin is truly responsible for GI bleeds, and the frequency
with which the taking of aspirin simply increases bleeding from
a pre-existing ulcer or gastric infection has not been adequately
investigated. Consistent with an effect upon pre-existing disease
is the finding that most of the GI bleeds in subjects taking aspirin
appear to occur early, most within the first month of taking aspirin,
[56] and most of the fatal GI bleeds occur very shortly after aspirin
taking starts and the frequency of death thereafter falls rapidly. [57]
All this would seem to be consistent with the presence of untreated
gastric pathology at the time the aspirin treatment had commenced.
Low-dose aspirin has also been shown to be responsible for an
additional one or two cerebral bleeds per year in every 10,000
subjects [58]. About one third of the bleeds are fatal, and most of the
patients who survive have physical and mental impairment [59,60].
All this ignores the possible reduction of the risks of bleeding. Proton
pump inhibitor drugs (PPIs) provide a high level of protection from
intestinal bleeding whatever its aetiology, [61,62] and formulae to
assist in judging the risk of a gastrointestinal bleed in a subject are
available [63,64]. Hypertension is the main factor in haemorrhagic
stroke, [17] and the Hypertension Optimal Treatment (HOT) trial
of aspirin showed that if hypertension is adequately treated the
additional cerebral haemorrhage attributable to aspirin is reduced
and perhaps eliminated [65].

Further Research

Certainty is elusive and new research is always valuable,
whatever the topic. Several major trials of aspirin (ASCEND, ASPREE
and ARRIVE) are likely to be reported soon [66]. Whether or not
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these resolve the controversy will be of interest – but controversy
on whose part, our esteemed colleagues, or the public we serve?

Conclusion

a) The imaginary jury of the BMJ [31] has been ‘out’ for a
further 13 years. It is now a ‘hung’ jury and should be dismissed.
b)

The verdicts of a Citizen’s Jury [33] are still valid.

c)
Evidence from the expected new trials will rightly be
presented by experts in technical and statistical terms, but
every effort should be made to present the evidence on risks
and benefits in terms understandable by the public, and
wide and repeated involvement of the public in conferences,
discussions, public meetings, focus groups and Citizens’ Juries
on prophylaxis should be stimulated.

d) Low-dose aspirin, and indeed every drug for which
prophylaxis is claimed, should be presented within the context
of a healthy lifestyle: ‘better than any pill, no cost and no side
effects!’[67-70].
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