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GI Cancer

Aspirin in the Prevention of
Colorectal Cancer – is it really worth it?

Colorectal cancer (CRC) remains the third most
common cancer type in both men and women
and the second most common cause of cancer-

related deaths in the western world. Incidence
increases with age and the disease is mainly
diagnosed in people over 60 years old. The aetiology
is variable and includes a combination of both genetic
factors and other modifiable risk factors, like obesity
and diet.

Aspirin is one of the most commonly prescribed
drugs worldwide and its benefits in the prevention of
cardiovascular disease have been extensively
researched and are widely accepted. However, more
recently there has been increasing interest in the
possible use of aspirin in the primary and secondary
prevention of cancer pathologies, more specifically
colorectal cancer.

This article gives a brief overview of the molecular
mechanisms of action of aspirin in the prevention of
CRC and presents the latest evidence from relevant
clinical studies.

Mechanisms of action
Although not fully elucidated, suggested antineoplastic
mechanisms of action for aspirin include both
cyclooxygenase (COX)-dependent and COX-
independent pathways. COX regulates the rate-limiting
step in the conversion of arachidonic acid to
prostanglandins and related eicosanoids. Two
isoenzymes, COX-1 and COX-2 are well characterised;
COX-1 is constitutively expressed in most tissues,
whereas COX-2 formation is induced by inflammatory
cytokines, growth factors, oncogenes and tumour
promoters. COX-2 overexpression has been reported in
most adenomatous polyps and colorectal carcinomas
compared to normal colon tissues and therefore COX-2
has become implicated in colorectal tumourigenesis.
The anti-tumour mechanism of aspirin action is thought
to be associated with the inhibition of COX-2 mediated
synthesis of prostaglandin E2 (PGE2), which has
several downstream effects, including: (i) inhibition of
tumour angiogenesis and proliferation, (ii) attenuation
of COX-2-mediated activation of co-carcinogens and (iii)
generation of aspirin-triggered lipoxins which inhibit
cell proliferation [1]. A role for COX-1 has also been
proposed and studied in animal models, however this
needs further evidence and clarification.

Additionally, aspirin is believed to affect COX-
independent pathways involved in physiological
processes, such as apoptosis and angiogenesis that are
central to the development of malignancies. A well-
documented molecular event, is the modulation by
aspirin of the transcription factor nuclear factor kappa
B (NFκB) signalling pathway. Both in vitro and in vivo
studies have shown that activation of this pathway by
aspirin results in increased apoptosis in neoplastic
epithelial cells, but not in normal intestinal mucosa [2].

Given the proven benefit of aspirin in clinical
studies, one might assume that elucidation of the exact
mechanism of action is not of primary significance.

However, a better insight into the mechanisms
involved might serve to answer current uncertainties
with regards to the correct dosing, duration and
frequency of administration for optimal effect.

The effect of aspirin on colorectal cancer risk
The compelling analyses of cancer outcomes from
randomised control trials (RCTs) which were
originally designed to investigate the beneficial effects
of aspirin on cardiovascular disease, combined with
reports on malignant disease prevention with the use
of anti-inflammatory drugs from as early as the 1980s,
have brought renewed interest in the role of aspirin as
a chemopreventive agent in colorectal cancer.

The strongest early evidence was collected from
observational studies, primarily in the United States,
and this provided the baseline for the analysis of
existing data in the more recent and powerful
systematic reviews and meta-analyses.

A meta-analysis of 19 case-control studies and 11
cohort studies demonstrated an inverse relationship
between the use of aspirin or non-steroidal anti-
inflammatory drugs (NSAIDs) and CRC risk [3]. This
result was further substantiated in a more recent
analysis by Rothwell and colleagues, who linked data
from cardiovascular-prevention RCTs to show a
reduction of 24% in the 20-year risk of CRC and of
35% in CRC-associated mortality with aspirin doses
between 75 and 500mg/day; and with more benefit
from longer duration of intake [4]. The data pooled
were derived from four trials, each of them enrolling
subjects in excess of 1,000.

However, two commonly cited RCTs, the Physicians’
Health Study and the Women’s Health Study, found no
reduction in CRC incidence in patients receiving low
dose aspirin (325mg and 100mg on alternate days,
respectively) [5,6]. The discrepancies from the studies
above could be accredited to a number of factors: (i)
the sample was not representative of the general
population, as in both the latter studies the
participants were healthcare professionals, (ii) the
follow-up period was relatively short and (iii)
treatment was given every other day.

The protective effect of aspirin was also examined
in the prevention of adenomas, the pre-cancerous
lesions which give rise to colorectal carcinomas.
Adenomas can be a useful substitute endpoint in
studies, since their development occurs over a
noticeably shorter period of time compared to
carcinomas. A RCT by Sandler and colleagues,
demonstrated that daily intake of 325mg of aspirin in
patients with a history of non-metastatic CRC
following resection of the primary tumour led to a
35% (RR=0.65; 95%CI=0.46-0.91) reduction in the
risk of recurrence of adenoma or carcinoma at three
years [7]. This result was further supported by a
meta-analysis of three more RCTs that investigated the
effect of aspirin in nearly 3,000 patients with a
previous history of CRC or adenoma. Here, a 17%
reduction (RR=0.83; 95% CI=0.72-0.96) in
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recurrence of any colorectal adenoma over
a median period of 33 months following
randomisation was reported [8].

Moreover, the effects of aspirin were also
extrapolated to patients with inherited
conditions associated with CRC, namely
familial adenomatous polyposis (FAP) and
hereditary non-polyposis colorectal cancer
(HNPCC) (also known as Lynch syndrome).
The Colorectal Adenoma / Carcinoma
Prevention Programme 1 (CAPP1 study)
assessed the efficacy of aspirin 600mg/day
and/or resistance starch 30g/day in patients
with FAP [9]. This RCT demonstrated that
treatment with aspirin for more than one
year led to a significant decrease in
colorectal polyp size compared to non-
aspirin treatment, but did not show a
significant reduction in polyp number. High
dose aspirin (600mg/day) was also
investigated in a study involving 746 HNPCC
carriers. This study reported a non-
significant decrease in incidence of CRC
(RR=0.87; 95% CI=0.39-1.96) and
adenoma (RR=1.03; 95% CI=0.75-1.41) at
two and a half year follow-up [10]. However,
significant decrease in the period to first
HNPCC carcinoma was demonstrated at four
year follow-up. The effects of lower doses of
aspirin on these genetic conditions need
further investigation.

The use of aspirin has also been
connected to lower mortality from CRC. In
one of the meta-analyses conducted by
Rothwell and colleagues on 6 RCTs with data
related to CRC, there was a reported 59%
reduction in the risk of death due to cancer
(Hazard Ratio (HR)=0.41; 95% CI=0.17-
1.00, P=0.05), evident five years after the
start of aspirin treatment [11]. This effect has
also been confirmed to different extents by
several other observational studies.

The effect of dose and duration of
aspirin intake
Despite the convincing evidence linking
aspirin to CRC prevention, there is a lack of

agreement about the balance of risks and
benefits of long-term aspirin use, in view of
its known side effects such as
gastrointestinal bleeding and haemorrhagic
stroke, especially in individuals with low
risk of cancer development.

Dose-related effects on cancer prevention
have been reported in a meta-analysis of
20-year follow-up of five RCTs, where
typical amounts of aspirin used for the
prevention of vascular disease (75-
325mg/day) did not show a significant
difference in benefits when compared to
higher doses (1,200mg/day) [4].
Conversely, there is also evidence
supporting a dose-dependent effect. For
example, Cole and coworkers analysed two
trials comparing low dose (81-160mg/day)
and high dose aspirin (300-325mg/day) and
demonstrated a decrease in the risk of
recurrence of colorectal adenomas with the
lower doses [8].

Since the adverse effects of aspirin
appear to be dose-related, knowledge of the
minimal effective dose of aspirin is of
paramount importance. A recent case-
control study by Din et al examined 2,279
incident CRC cases and 2907 controls [12].
The results collated from questionnaires
completed by the subjects, demonstrated
that the lowest daily dose of aspirin used
clinically, 75mg, was associated with a
decrease in CRC incidence. This was
evident after one year, but significant after
five years of use.

Additional to the question of the
optimum aspirin dose, there is debate on
the correct duration of intake. The
prevailing notion is that long-term use of
aspirin is required to reduce the risk of
CRC. This has indeed been strongly
supported by several observational and
clinical trials. The meta-analyses of RCTs
carried out by Rothwell and colleagues
showed that there was a direct relationship
between the duration of aspirin therapy at
any dose between 75 to 325mg/day and

CRC incidence [4,11]. Furthermore, an
analysis by Cuzick and colleagues of seven
cohort studies involving 5,146 women,
reported that use of aspirin over
approximately 20 years resulted in a
significant reduction of CRC risk by 15%
(RR=0.85; 95% CI=0.78-0.92) [13]. In the
same report, analysis based on 11 case-
control studies involving 9,232 men
estimated that long-term use of aspirin over
about 20 years was associated with a
decrease in CRC risk by 41% (RR=0.59;
95% CI=0.54-0.64) [13].

More studies would be required to better
define the best combination of aspirin dose
and duration for maximal effect in
prevention of CRC development.

Conclusion
In light of the fact that large numbers of
patients are already long-term users of
aspirin due to the increasing incidence of
cardiovascular disease, the ability to
provide a dual benefit for these patients
who may also be at risk of developing
colorectal cancer holds a strong appeal.

Given the growing body of evidence to
support that even low doses of aspirin are
associated with a reduction in the risk of
colorectal cancer, re-evaluation of the risks
and benefits, as well as cost-effectiveness of
the use of aspirin as a strategy for primary
and/or secondary prevention of colorectal
cancer is warranted. This would also
require the appraisal of its cost-
effectiveness, either in comparison or in
combination with the existing National
Health Screening Programme in the UK.

The use of aspirin as chemoprevention
for colorectal cancer will undoubtedly form
part of clinical guidelines in the future.
However, for national health institutes to
embrace its effectiveness and benefits,
there has to be more extensive research in
order to provide the evidence base and
decisions for the optimal dose, duration and
frequency of administration. n
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