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This systematic review was conducted in coordination with two other systematic reviews1,2 and a 
decision model3 to support the U.S. Preventive Services Task Force (USPSTF) in making 
updated clinical preventive service recommendations for aspirin in primary prevention. The 
original literature searches were completed in June 2014. In order to prepare a set of manuscripts 
derived from these reviews, we conducted updated literature searches through January 6, 2015 to 
identify newly published information since the original searches.  
 
A single open-label randomized, controlled clinical trial in a cardiovascular disease (CVD) 
primary prevention population—the Japanese Primary Prevention Project (JPPP)4—was the only 
additional clinical research report located through the updated searches that met 
inclusion/exclusion criteria for any of the reviews. Outcomes from this study (nonfatal 
myocardial infarction [MI], nonfatal stroke [nonfatal cerebral infarction, intracranial 
hemorrhage, and undefined cardiovascular events], CVD mortality [fatal MI, cerebral infarction, 
intracranial hemorrhage, subarachnoid hemorrhage, and other fatal cardiovascular events], 
hemorrhagic stroke [fatal and nonfatal intracranial hemorrhage], and all-cause mortality) were 
incorporated into the final evidence reviewed by the USPSTF and resulted in updated inputs into 
the decision analysis.  
 
This systematic review has NOT been updated to reflect the incorporation of results from JPPP. 
Updated results are reflected in the manuscript derived from this review, which is available for 
public comment at http://www.uspreventiveservicestaskforce.org. Results for this systematic 
review for outcomes unrelated to those reported in JPPP are current through January 6, 2015. No 
further updated literature searches have been undertaken.  
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This report is based on research conducted by the Kaiser Permanente Research Affiliates 
Evidence-based Practice Center (EPC) under contract to the Agency for Healthcare Research and 
Quality (AHRQ), Rockville, MD (Contract No. HHSA-2900-2012-00015-I, Task Order No. 2). 
The findings and conclusions in this document are those of the authors, who are responsible for 
its contents, and do not necessarily represent the views of AHRQ. Therefore, no statement in this 
report should be construed as an official position of AHRQ or of the U.S. Department of Health 
and Human Services. 

The information in this report is intended to help health care decisionmakers—patients and 
clinicians, health system leaders, and policymakers, among others—make well-informed 
decisions and thereby improve the quality of health care services. This report is not intended to 
be a substitute for the application of clinical judgment. Anyone who makes decisions concerning 
the provision of clinical care should consider this report in the same way as any medical 
reference and in conjunction with all other pertinent information (i.e., in the context of available 
resources and circumstances presented by individual patients). 
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This document is in the public domain and may be used and reprinted without permission except 
those copyrighted materials that are clearly noted in the document. Further reproduction of those 
copyrighted materials is prohibited without the specific permission of copyright holders. 
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Structured Abstract 

Background: Colorectal cancer (CRC) is the third most commonly diagnosed cancer in both 
men and women in the United States (U.S.). Aspirin may inhibit CRC development and related 
mortality. 

Purpose: We conducted this systematic evidence review on aspirin use for the prevention of 
CRC to support the U.S. Preventive Services Task Force (USPSTF) in updating its previous 
recommendation. Our review addressed four key questions in adults without a history of CRC, 
familial adenomatous polyposis, or Lynch Syndrome: 1) Does regular aspirin use reduce CRC 
mortality or all-cause mortality? 2) Does regular aspirin use reduce the incidence of CRC? 3) 
Does regular aspirin use reduce the incidence of colorectal adenoma? 4) What are the harms of 
regular aspirin use for the prevention of colorectal cancer? 

Data Sources: We performed a search of MEDLINE, PubMed, and the Cochrane Collaboration 
Registry of Controlled Trials for studies published from January 2004 through May 2014. We 
supplemented searches by examining bibliographies from previous systematic reviews, retrieved 
articles, and the previous USPSTF review. We searched federal agency trial registries for 
ongoing and/or unpublished trials. 

Study Selection: We conducted a dual review of 865 abstracts against prespecified inclusion 
criteria. We retrieved 149 potentially relevant articles, which two reviewers independently 
evaluated using well-defined inclusion/exclusion criteria and critically appraised for risk of bias. 
Discrepancies were resolved by discussion with a third reviewer. 

Data Extraction and Analysis: For all fair-quality and good-quality studies, a single 
investigator extracted study characteristics and outcomes into structured tables and a second 
investigator verified accuracy. Elements abstracted for each study included study design, 
population characteristics, sample sizes, exposures, outcomes, and measures of association. We 
created summary evidence tables to capture key study characteristics and sources of 
heterogeneity. In addition to the overall results for each included study, we also presented results 
by dose, duration, latency, and adenoma history where possible. We used forest plots stratified 
by potentially important exposure and study characteristics to visually identify patterns in the 
study results and help determine if pooling across studies was appropriate. We used the Mantel-
Haenszel fixed effects model to estimate the combined effect and confidence interval; for very 
rare events (incidence less than one percent), we calculated the Peto odds ratio. 

Results: Daily or alternate-day aspirin at ≥75 mg was associated with a small reduction in all-
cause mortality risk in the first 10 years after randomization (summary relative risk, RR, 0.94, 
[95% confidence interval, CI, 0.89 to 0.99]) in 11 randomized controlled trials (RCTs) among 
persons in the general population (i.e., selected without considering their adenoma history). Over 
a 20+ year period, aspirin appeared to reduce the risk of CRC mortality by approximately 33%. 
However, long-term data on CRC mortality  may have limited applicability, particularly from the 
perspective of a low-dose aspirin benefits in a primary CVD population addressing women as 
well as men. Two of four trials were in those with pre-existing cardiovascular disease and two 
involved dosages of 500 mg or greater daily, with no longer-term mortality results available for 
alternate-day regimens. Data on mortality among persons with a prior colorectal adenoma were 
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also sparse. Six RCTs of aspirin for primary and secondary CVD prevention provided data on the 
effect of regular aspirin use on invasive CRC incidence in the general population. In this 
population, aspirin had no effect on CRC incidence in the first 10 years following randomization, 
but reduced CRC incidence by approximately 40 percent after a latency of 10 years (summary 
RR, 0.60 [95% CI, 0.47 to 0.76]). Over a 20+ year period, aspirin appeared to reduce the risk of 
CRC incidence by approximately 20 to 24%. Data on aspirin use and CRC incidence in persons 
with a prior adenoma were limited and represented only short-term followup (fewer than 5 years) 
and could not, therefore, provide sufficient information on the effect of aspirin use on CRC 
incidence. In persons with a prior adenoma, data were conflicting, but there was some suggestion 
of a decreased risk of adenoma incidence over a 3- to 4- year period. Data on aspirin and 
adenoma risk in the general population were sparse. Data from RCTs suggested that aspirin 
increased the risk of serious gastrointestinal bleeding (summary OR, 1.94 [95% CI, 1.44 to 
2.62]), intracranial bleeding (summary OR, 1.53 [95% CI, 1.21 to 1.93]), and hemorrhagic stroke 
(summary OR, 1.47 [95% CI, 1.16 to 1.88]), but not fatal gastrointestinal bleeding (summary 
OR, 1.00 [95% CI, 0.43 to 2.36]). 

Limitations: Limited data were available to address differences in possible effects of aspirin in 
subgroups (e.g., age, sex, race) or to compare daily vs. alternate-day aspirin use. Long-term 
followup data were not identified for persons with a history of adenoma. 

Conclusions: Aspirin appears to reduce the risk of CRC incidence after an induction and latency 
period of approximately 10 years, with a similar effect on CRC mortality. The applicability of 
data for long-term effects of low-dose aspirin on CRC mortality, however, is limited, particularly 
in the context of a population selected for primary CVD prevention. Aspirin does not appear to 
have a strong effect on all-cause mortality within 10 years of initiating use, and data on long-
term cumulative risk of all-cause mortality were sparse. 
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Chapter 1. Introduction 

Scope and Purpose 

The Agency for Healthcare Research and Quality (AHRQ) commissioned an updated systematic 
evidence review on the use of aspirin and nonaspirin nonsteroidal anti-inflammatory drugs 
(NSAIDs) for the prevention of colorectal cancer (CRC) incidence and mortality.1,2 The United 
States Preventive Services Task Force (USPSTF) will use this report to update its 2007 
recommendation on the use of aspirin and NSAIDs for CRC primary prevention, which 
recommended against the routine prophylactic use of these medicines for individuals at average 
risk for CRC (Grade D recommendation).3 

The previous review for the USPSTF on CRC prevention found fair-to-good evidence on the 
benefits and harms of aspirin and/or NSAID use but lacked details about the doses, duration, and 
timing of use, particularly for subgroups with varying risk levels. Since the last evidence review 
in 2007, two selective cyclooxygenase-2 (COX-2) inhibitors, rofecoxib and valdecoxib, are no 
longer available in the United States (U.S.) because of their increased cardiovascular risk profile. 
Both the remaining COX-2 inhibitor (celecoxib) and nonselective NSAIDs now include black 
box warnings on their labels about increased general safety concerns. Because of concerns about 
NSAIDs, this evidence review update focuses only on use of aspirin for CRC prevention. In 
2013, we developed a work plan for this review to address evidence gaps about aspirin 
chemoprevention and to support the USPSTF in updating its previous recommendation. 

A separate systematic review to update the 2009 USPSTF recommendations on the targeted use 
of aspirin for the primary prevention of cardiovascular events has also been commissioned. A 
third systematic review assessing the effects of aspirin on total cancer, all-cause mortality 
(ACM), and harms has also been prepared. These three concurrent systematic reviews will allow 
the USPSTF to simultaneously consider all three bodies of evidence to evaluate the preventive 
health benefits of aspirin. 

Condition Definition 

CRC begins in the large intestine with most cancers originating in the mucosa of this organ. CRC 
generally develops slowly from benign precursor lesions known as polyps. Adenomatous polyps 
or adenomas, which are characterized by the loss of normal cell differentiation, can become 
malignant and give rise to most CRCs.4 The identification and removal of adenomas via 
endoscopy prevents their progression into malignant lesions.5 Symptoms of CRC may include 
blood in the stool, anemia, a change in bowel habits (including diarrhea and constipation), 
abdominal pain or tenderness, or unexplained weight loss.6 

Prevalence and Burden of Disease 

CRC is an important public health problem in the United States. It is the third most commonly 
diagnosed cancer in both men and women with an estimated 136,830 new cases expected to 
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occur in 2014.7 It is also the third leading cause of cancer death. Approximately 50,310 CRC 
deaths are expected in 2014, accounting for 8.6 percent of all expected cancer deaths.6 According 
to the most recent Surveillance, Epidemiology, and End Results Program (SEER) data (2004-
2010), 5-year survival for CRC is 64.7 percent, ranging from 89.8 percent for local stage disease 
to 12.9 percent for distant metastatic disease.8 CRC incidence and mortality have declined over 
the past 20 years, attributable to both population changes in CRC-related risks and the 
introduction of screening, with more recent declines largely attributed to increased colonoscopy 
utilization.6,9 The estimated costs associated with CRC care in the United States were $14 billion 
in 2010, and are projected to be $17 billion by 2020 if incidence, survival, and costs remain 
stable.10 

Nonmodifiable risk factors that characterize subpopulations at increased CRC risk include: 

• Age. CRC risk increases with age, with 90 percent of diagnoses in 2010 occurring among 
individuals aged 50 years or older,6 although incidence appears to be increasing in those 
younger than 50 years.11,12 

• Gender. Men are at one-and-a-half to two-fold increased age-specific risk for both 
advanced adenomas and CRC relative to women,13-15 although lifetime CRC risk is 
believed to be comparable between men and women.13,16 A woman’s risk appears to lag 
behind that of her male counterpart by about five years.17,18  

• Race. CRC incidence and mortality are greatest among African Americans, with the 
highest incidence rates observed in black men. Per 100,000, rates are 62.3 for black men 
vs. 49.6 for white men; 47.5 for black women vs. 37.2 for white women.19 African 
Americans also develop CRC at younger ages than whites.20 The median diagnosis age 
among whites is 70 years, compared to 64 years among African Americans.21 

• Type II Diabetes Mellitus. A meta-analysis of 15 studies including 2.6 million 
participants found that diabetes was associated with a 30 percent increased CRC risk.22 A 
more recent review reported similar results by anatomical subsite: 38 percent elevated 
risk for colon cancer and 20 percent for rectal cancer, although the association between 
diabetes and rectal cancer was limited to men.23 

• Family History. CRC risk increases by 200-300 percent above expected population risk 
for first-degree relatives of affected family members.24,25 The increased risk associated 
with having any affected relative is 75 percent.24 Even more distant familial relations 
(second or third degree) may also be associated with modest increased risks.26,27 
Diagnosis before age 50 in any affected relative and multiplicity of affected family 
members confers even greater CRC risk.24 The importance of family history may not be 
limited to a CRC history, as family history of adenomas is reported to increase CRC risk 
by 200 percent.25 

• Hereditary CRC Syndromes. Individuals in families affected by familial polyp and 
cancer syndromes (hereditary nonpolyposis colorectal cancer or Lynch syndrome, 
familial adenomatous polyposis [FAP], MYH-associated polyposis [MAP], etc.) are at 
even higher risk for CRC than individuals with a family history of adenoma or CRC. For 
example, people with FAP-associated mutations have a 90 percent absolute risk of 
developing CRC by age 45 and people with mutations associated with Lynch syndrome 
have a 40 to 80 percent absolute risk of CRC by age 75.28 
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Etiology and Natural History 

Colorectal tumors consist of a variety of lesions that can be broadly classified into three groups: 
1) non-neoplastic polyps, 2) neoplastic polyps, and 3) cancers.28 Non-neoplastic lesions such as 
hyperplastic polyps are generally viewed as not having malignant potential; however increasing 
evidence suggests that a subset of hyperplastic polyps—sessile serrated polyps—may be 
neoplastic and confer increased risk.29 30 The neoplastic group comprises adenomatous polyps 
(adenomas), which are considered cancer precursors. Larger size, villous features, and a higher 
degree of dysplasia characterize adenomas with greater malignant potential.28,31 

CRC is characterized by genomic instability and CRC development is a multistep process 
involving genetic mutations or epigenetic changes that activate oncogenes or inactivate tumor 
suppressor genes or mutator genes. The genetic changes that occur and the order in which they 
occur define various carcinogenesis pathways.32,33 Below we describe the pathways for sporadic 
and hereditary cancers. 

Sporadic Cancers 

Adenoma-Carcinoma Pathway 

Most sporadic CRCs are believed to follow the adenoma-carcinoma histological carcinogenesis 
sequence, which is a common succession of changes in tumor suppressor genes and oncogenes. 
Progression is estimated to take 10 to 40 years, but most adenomas do not progress to cancer.34 
Most adenomas are polypoid (protruding). Flat and depressed lesions were first characterized in 
198535 and whether these adenomas represent a separate carcinogenesis pathway or have greater 
malignant potential remains unclear.36 Nonetheless, they are being researched since they may be 
more easily missed by screening. Specific, ordered steps in the adenoma-carcinoma pathway are: 

1. Dysplasia develops in a single crypt; 
2. Single crypts develop into clusters that form adenomas; 
3. Adenoma architecture changes from tubular to tubulovillous to villous with an increase in 

size; 
4. Adenoma cells demonstrate progressively more severe atypia; 
5. Adenocarcinoma appears; 
6. Local invasion and metastasis. 

Serrated Pathway 

This is a more recently identified and less well-understood histological sequence associated with 
different genetic and epigenetic changes.37,38 This pathway describes the progression of serrated 
polyps with malignant potential, including both traditional serrated adenomas and sessile serrated 
adenomas, to CRC. Serrated lesions are characterized by a sawtooth-like infolding of the crypt 
epithelium and a predisposition to high levels of DNA methylation as the lesions progress.37 
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Hereditary Cancers 

Sporadic cancers arise from the stepwise accumulation of multiple somatic mutations. The 
common inherited CRC syndromes result from specific, single germline mutations. The 
syndromes include Lynch syndrome, caused by inherited mutations in mismatch repair genes 
(predominantly MLH1 and MSH2); FAP, caused by inherited mutations in the APC gene; and 
MAP, caused by biallelic mutations in the MUTYH gene.39,40 Mutations in STK11 cause Peutz-
Jeghers syndrome, whereas mutations in SMAD4 or BMPR1A cause juvenile polyposis 
syndrome.40 MAP is currently the only known autosomal recessive hereditary CRC syndrome; 
all others are characterized by autosomal dominant inheritance.41  

In contrast to the known mechanisms underlying sporadic cancers (75 percent of all CRCs) and 
the hereditary syndromes (5 to 6 percent of CRCs), little is known about familial CRCs without 
an identifiable inherited syndrome. Undiscovered genes acting singly or in concert with 
nongenetic factors likely contribute to the increased risk of cancer in individuals in these 
families.41  

Risk Factors 

The epidemiology and risk factors for CRC have been well characterized. Nonmodifiable risk 
factors have been described for subpopulations of individuals who have increased CRC risk. 
Modifiable risk factors that may present opportunities for primary prevention of CRC include:42 

• Smoking. Many observational studies report an increased risk associated with long-term 
cigarette smoking,43-46 and smoking may be responsible for 20 percent of CRCs in the 
United States.47 

• Obesity. Increased body mass, regardless of the measure of adiposity (body mass index 
[BMI], waist circumference, waist-to-hip ratio), is associated with an increased CRC 
risk.48-51 

• Alcohol Consumption. After adjustment for smoking and other known risk factors, 
several large prospective studies found that regular alcohol consumption is associated 
with increased CRC risk.52-54 

• Physical Activity. Many studies suggest an inverse dose-response relationship between 
physical activity and CRC risk.55-57 

Interventions to Prevent Colorectal Cancer 

Opportunities for primary prevention of CRC include the screening, lifestyle changes, and 
chemoprevention strategies described below.  

• Screening. Since most CRCs are thought to arise over a long period from an identifiable 
precursor adenomatous polyp or adenoma,34 procedures such as endoscopy or computed 
tomography colonography can identify these CRC precursors and aid in their removal, 
preventing these lesions from developing into invasive carcinoma.58 A number of 
national organizations have developed clinical guidelines for these screening tests,59-62 
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with the USPSTF recommending colonoscopy every 10 years beginning at age 50 for 
average-risk individuals, sigmoidoscopy every 5 years.60 Annual fecal occult blood 
testing is also a recommended strategy for detecting CRC and may also lead to reduced 
incidence. 

• Lifestyle Changes. Reducing or eliminating risk factors such as smoking, regular alcohol 
intake, obesity, and physical inactivity may prevent a substantial proportion of CRCs. 

• Chemoprevention. 
a. Aspirin. Some evidence suggests an association between regular aspirin use and 

reduced risk of adenomatous polyps and CRC.3 In a Health Technology Assessment 
report,63 a pooled analysis of four studies of low-dose aspirin (100 to 325 mg every 
other day) showed no effect on CRC over the first 10 years of followup. In contrast, 
in the same report, an analysis of two, smaller studies of 300 to 1,200 mg/day of 
aspirin showed a 26 percent reduction in CRC incidence over a 23-year followup 
period. Aspirin has not been recommended for CRC prophylaxis in average-risk 
individuals because of the harms associated with long-term aspirin use (such as 
gastrointestinal bleeding) combined with limited evidence of benefit. 

b. Nonaspirin NSAIDs. Data suggest nonaspirin NSAIDs may reduce the risk of 
adenomas, but their link to ulcers, gastrointestinal bleeding, and adverse 
cardiovascular outcomes poses concerns. COX-2 inhibitors appear to reduce the 
risk of adenomas,3 but the risk of serious cardiovascular events64,65 including 
myocardial infarction does not support their prophylactic use. Ibuprofen and 
naproxen are the only nonaspirin NSAIDs currently available over the counter in 
the United States. NSAIDs available by prescription in the U.S. are celecoxib, 
diclofenac, diflunisal, etodolac, fenoprofen, flurbiprofen, indomethacin, ketorolac, 
meclofenamate, mefenamic acid, meloxicam, nabumetone, oxaprozin, piroxicam, 
salsalate, sulindac, and tolmetin. All these NSAIDs, including those available over 
the counter, have black box warnings about long-term use and cardiovascular 
disease (CVD) risk.  

c. Calcium and Vitamin D. Data suggest an inverse association between calcium 
intake and risk of CRC.66,67 The protective effect of calcium dietary 
supplementation to reduce CRC risk appears to extend well beyond the 
supplementation period.68 Two randomized controlled trials (RCTs), the Calcium 
Polyp Prevention Study69 and the European Cancer Prevention Organisation 
Intervention Study,70 showed that daily supplementation with 1,200 to 2,000 mg 
calcium was associated with a reduced risk of adenoma recurrence. The American 
College of Gastroenterology recommends calcium supplementation to decrease the 
risk of adenoma recurrence.71 Data from several observational studies indicate that 
vitamin D status is inversely associated with CRC risk.72 In contrast, the Women’s 
Health Initiative (WHI) did not find that vitamin D supplementation reduced CRC 
incidence;73 however, the relatively low supplementation dose in this trial and the 
short duration of followup may account for the negative findings.74 In a recent 
recommendation statement,75 the USPSTF found inadequate evidence to determine 
the effect of vitamin D supplementation on cancer risk. 
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Molecular Mechanism of Action for Aspirin in Colorectal 
Cancer Prevention 

Evidence from animal models,76-78 observational studies79-82 and RCTs63,81,83-86 suggests that 
aspirin may inhibit CRC development and related mortality. Some potential mechanisms for 
these effects have been proposed and broadly classified as COX-dependent and COX-
independent, but none is well understood. COX-2 pathways have been the predominant focus for 
the antineoplastic effects of aspirin, but increasing evidence also supports the role of COX-1 and 
non-COX pathways.87,88 COX-dependent mechanisms are currently better understood. The 
cyclooxygenases COX-1 and COX-2 catalyze the production of a class of tissue-specific 
signaling lipids89 including prostaglandins. Prostaglandins promote inflammation, which can 
create a cellular environment favorable to tumorigenesis.89-91 Aspirin, in contrast to the reversible 
action of nonaspirin NSAIDs, is believed to irreversibly inactivate COX enzymes to suppress 
production of prostaglandins.89,92 COX-2 increases apoptosis, decreases cellular proliferation, 
and increases angiogenesis; thus, its suppression should have the opposite effects. Direct COX-2 
inhibition is postulated to be the predominant pathway for aspirin’s effects on CRC 
neoplasia.87,93,94 CRCs have been observed to overexpress COX-295,96 and a prospective study of 
two large cohorts found that the benefit of aspirin use for CRC reduction was limited almost 
entirely to COX-2-positive CRCs,97 supporting a COX-2 pathway. At low doses, aspirin is 
believed to selectively inhibit platelet activation through COX-1 suppression, with little effect on 
the COX-2 pathways.87,88 However, it has been hypothesized that suppression of COX-1 may 
also have a sequential effect on COX-2 suppression.87 

COX-independent mechanisms have been hypothesized,87,88 but have been the focus of far fewer 
studies than the COX pathways. Different mechanisms and pathways may play a role at different 
points in the disease process, from blocking adenoma development to inhibiting progression87 at 
later stages in carcinogenesis. Primary targets of investigation include inhibition of IκB kinase 
(IKK) β, prevention of NF-κB activation, extracellular-signal-regulated kinase (ERK) inhibition, 
mitochondrial functions, and inhibition of the Wnt/ β-catenin pathway.88  

Current Clinical Practice and Recommendations of Other 
Groups 

Currently, no health or professional organizations recommend aspirin for the primary prevention 
of CRC in average-risk adults. The American Cancer Society,98 the American Medical 
Association (AMA),99 and the American College of Physicians (ACP)100 explicitly recommend 
against the use of aspirin for chemoprevention, with the AMA and ACP citing the 2007 USPSTF 
guidelines3 as the basis for their recommendation. The American College of Gastroenterology,101 
the National Institute for Health and Care Excellence,102 and the National Institutes of Health28 
have no chemoprevention recommendations for CRC. However, some organizations 
acknowledge possible roles for aspirin in both primary and secondary prevention in high-risk 
adults. The American Gastroenterological Association recommends that aspirin be considered 
for patients with a personal history of CRC,103,104 advanced colorectal adenoma, or a strong 
family history, but not for people with a history of peptic ulcer disease or hemorrhagic stroke. 
The National Comprehensive Cancer Network105 limits their recommendation for aspirin use to 
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primary prevention in adults with a personal history of classical FAP or attenuated FAP to 
reduce polyp burden as an adjunct to endoscopic surveillance. 

Previous USPSTF Recommendation 

In 2007, the USPSTF concluded that the harms outweigh the benefits of aspirin use for the 
prevention of CRC (D recommendation)3 based on the following evidence.81 

Benefits of Aspirin Use 

• Fair-to-good evidence that aspirin taken in higher doses for longer periods reduces the 
incidence of adenomatous polyps. 

• Good evidence that low-dose aspirin does not lead to a reduction in the incidence of 
CRC. 

• Fair evidence that aspirin used in doses higher than those recommended for prevention of 
CVD may be associated with a reduction in the incidence of CRC. 

• Fair evidence that aspirin used over longer periods may be associated with a reduction in 
the incidence of CRC. 

• Poor-quality evidence that aspirin use leads to a reduction in CRC-associated mortality. 

Harms of Aspirin Use 

• Good evidence that aspirin increases the incidence of gastrointestinal bleeding in a dose-
related manner and fair evidence that aspirin increases the incidence of hemorrhagic 
stroke. 

• Overall, good evidence of at least moderate harms associated with aspirin. 

Aspirin to Prevent Colorectal Cancer 7 Kaiser Permanente Research Affiliates EPC 



 

Chapter 2. Methods 

The USPSTF will use this systematic review to update its 2007 recommendation on aspirin use 
for the prevention of CRC.  

Analytic Framework and Key Questions 

Following the methods of the USPSTF,106 we developed an analytic framework and key 
questions (KQs) to guide the literature search, data abstraction, and evidence synthesis for a 
systematic review of aspirin and CRC. We also included a contextual question (CQ) that was not 
systematically reviewed, and therefore not included in the analytic framework. 

To establish the review scope and develop the analytic framework and KQs, we scanned for 
evidence published since the previous review to identify new information related to aspirin or 
NSAID use and CRC. We searched for existing systematic reviews and meta-analyses, using 
MEDLINE, British Medical Journal Clinical Evidence, Cochrane Database of Systematic 
Reviews, the Database of Abstracts of Reviews of Effects, and publications from the Institute of 
Medicine and the National Institute for Health and Clinical Excellence (Appendix A Figure 
1A). We reviewed the titles and abstracts of 103 resultant articles and identified seven relevant 
reviews. 

As part of the scan for new evidence, we examined relevant new and pending trials since the last 
review. We searched for ongoing trials using selected gray literature sources including 
ClinicalTrials.gov, the World Health Organization International Clinical Trials Registry 
Platform, Current Controlled Trials (ISRCTN Register), and the Food and Drug Administration 
website. We searched for results from pending trials using PubMed. Only one of the pending 
trials was relevant to this updated review because it includes an intervention other than a 
selective COX-2 inhibitor. Our search identified 38 new trials with seven determined to be 
potentially relevant because of a focus on aspirin and average-risk or adenoma populations. 

The analytic framework addressing aspirin for the prevention of cancer is in Figure 1. Our report 
addresses KQs 1/3 (initially formulated as a combined question focusing on ACM and CRC 
mortality), KQ 4, KQ 5, and KQ 7. We addressed the following KQs in adults without a history 
of CRC, FAP, or Lynch syndrome. 

Benefits Key Questions 

1, 3.  Does regular aspirin use reduce CRC mortality or ACM? 
4.  Does regular aspirin use reduce the incidence of CRC? 
5.  Does regular aspirin use reduce the incidence of colorectal adenoma? 

For each of these benefits KQs we also addressed the following subquestions: 

• Does the effect of aspirin vary by age, sex, race, comorbidities, or baseline cancer risk? 
• Does the effect of aspirin vary by frequency, dosage, duration, or recency of use? 
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Comorbidities of interest were diabetes, liver disease, ulcer disease, and previous gastrointestinal 
bleeding as they are prevalent and/or may be affected by aspirin use. Adenoma history, family 
history and other established risk factors, as specified in the included studies, were 
considerations for baseline cancer risk. 

Harms Key Question 

7.  What are the harms of regular aspirin use for the prevention of CRC (at the dosage and 
duration required to achieve a preventive health effect)? 

Aspirin harms of interest in this review were gastrointestinal bleeding (any, serious, and fatal); 
intracranial bleeding (including hemorrhagic stroke); hemorrhagic stroke; and age-related 
macular degeneration. 

In this harms KQ we also addressed the following subquestion: 

• Do harms vary by patient characteristics (e.g., age, sex, race, comorbidities, or 
concomitant medication use)? 

In addition to the comorbidities considered for the benefits KQ subquestions, medications 
considered for this harms subquestion were nonaspirin NSAIDs and selective serotonin reuptake 
inhibitors (SSRIs). 

Contextual Question 

What is the level of persistence of aspirin use among adults who initiate a regimen for the 
prevention of CRC? 

Data Sources and Searches 

In addition to considering all studies from the previous USPSTF review1 for inclusion in the 
updated review, we developed a search strategy designed to capture relevant literature published 
since the previous review. The previous systematic evidence review searched literature published 
through 2004 (month and day varied by database). Our experienced medical librarian designed 
and conducted a comprehensive search for original new research from January 1, 2004 to 
September 2013 using MEDLINE, PubMed, and Central Register of Controlled Trials 
(Appendix A Figure 1B). We used search terms similar to those used in our scan for new 
synthesized evidence, but limited our search to studies of aspirin only. We also expanded our 
search criteria to include observational studies. Additionally, we examined reference lists of 
published reviews, meta-analyses, and primary studies to identify other potential articles for 
inclusion. In June 2014, the medical librarian conducted a bridge search through May 2014. In 
total, we identified 865 potentially relevant abstracts through these efforts. 

We obtained data on ACM and harms of aspirin only from studies that reported on CRC 
outcomes. In other words, we did not conduct a separate search of the entire literature on the 
effects of aspirin on harms or ACM. The rationale for this decision was that the concurrent 
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systematic reviews (Aspirin for the Primary Prevention of Cardiovascular Events and Aspirin 
Use in Adults: Total Cancer, All-Cause Mortality and Harms) were also obtaining data on these 
outcomes and the USPSTF would consider evidence from all the reviews together. 

Study Selection 

Two reviewers reviewed the titles and abstracts of 865 unique articles (Appendix A Figure 2) 
against inclusion and exclusion criteria (Appendix A Table 1). We retrieved 149 potentially 
relevant articles (Appendix A Figure 2) that two investigators reviewed against the same 
inclusion and exclusion criteria. Reviewer disagreements at the abstract or full-text review stages 
were resolved by consensus and consultation with a third investigator if needed. We excluded 
articles that did not meet inclusion criteria or were rated as poor quality. Excluded articles and 
reasons for their exclusion by key question are in Appendix C. 

We developed an a priori set of criteria for inclusion and exclusion of studies based on our 
understanding of the literature and the refined analytic framework and KQs (Figure 1). This 
review focused on average-risk adults, excluding people with inflammatory bowel disease, 
familial hereditary colorectal syndromes (Lynch, FAP, etc.), or a personal history of cancer. We 
focused on aspirin for chemoprevention; all nonaspirin NSAIDs were excluded from 
consideration. For analysis of benefits, we excluded intended or reported durations of use less 
than 12 months. 

For all KQs (benefits and harms), we included RCTs, controlled clinical trials, fair-quality and 
good-quality systematic reviews and meta-analyses of RCTs, and fair-quality and good-quality 
prospective cohort studies (Appendix A Table 1). We included only studies in which the 
majority of patients were ≥40 years old (determined by the USPSTF to be the earliest appropriate 
target age) and at average risk for CRC based on patient characteristics (e.g., excluding for FAP, 
history of CRC, no colon, and symptoms). The exception to the patient characteristic exclusion 
was history of adenoma, which is associated with an intermediate CRC risk (depending on 
adenoma characteristics) due to risk of adenoma recurrence; however, people in this category are 
still are considered part of the average-risk primary care population. For the benefits KQs (1/3, 4, 
and 5), we included only articles in which the oral aspirin intervention or exposure was a 
minimum dose of 75 mg taken daily or on alternate days for a minimum of one year, since lower 
frequency of use, doses, and durations were less likely to have an effect and to be studied.81 For 
studies of alternate day dosing we divided by two to obtain the average daily dose.  

No maximum dose or duration was specified. For the harms KQ (7), we required no minimum 
duration of use since harms could occur soon after initiation. For all KQs (benefits and harms), 
we were interested in studies in which the comparison group was a placebo, “no treatment,” or 
an unexposed group. To ensure that any effects observed resulted from aspirin and not another 
factor, we excluded studies with interventions or exposure group categories that combined 
aspirin with another medication for chemoprevention. However, factorial design studies were 
eligible for inclusion. For benefits KQs, examining the benefits of aspirin, we included studies 
that examined mortality (all-cause and CRC-specific), CRC incidence, and adenoma incidence. 
Studies reporting only on CRC metastasis or progression were excluded. After these inclusion 
and exclusion criteria were applied, we further limited inclusion to studies rated fair or good 
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quality according to USPSTF risk-of-bias criteria106 and Newcastle Ottawa Scales for cohort 
studies.107 We excluded studies not published in English. 

Quality Assessment 

Two investigators independently and critically appraised the methodological quality of each 
study that met the inclusion criteria. Quality was assessed using design-specific criteria 
developed by the USPSTF for RCTs106 and supplemented with Newcastle Ottawa Scales for 
cohort studies (Appendix A Table 2).107 We rated articles as good, fair, or poor quality with 
respect to internal validity. In general, a good-quality study clearly met all quality criteria. A fair-
quality study did not meet, or did not clearly meet, all criteria for a good-quality study, but also 
had no important limitations that would suggest invalid results. A poor-quality study had at least 
one fatal flaw or multiple important limitations that collectively made its findings questionable in 
our judgment. Discordant quality ratings were resolved by interrater discussion and consultation 
with a third investigator as needed. We excluded poor-quality studies from this review 
(Appendix C). 

Good-quality RCTs demonstrated adequate randomization procedures and allocation 
concealment; similar groups at baseline (i.e., little-to-no difference between groups in baseline 
demographics and characteristics); blinded outcome assessment; adherence to the intervention 
protocol; low attrition (≥90% of participants had followup data with <10 percentage-point 
difference in loss to followup between groups); and performed an intent-to-treat analysis. Trials 
were downgraded to fair if they did not meet one or more of the good-quality criteria but had no 
known threats to validity. Trials were rated as poor quality if attrition was greater than 40 percent 
or differed between groups by more than 10 percentage points or the analysis did not follow the 
intent-to-treat principle. 

Good-quality cohort studies had unbiased definition and selection of the unexposed group, 
ascertainment of exposure that preceded the outcome, and an outcome of interest that was not 
present in the source population at study onset. Good-quality studies also had reliable outcome 
measures, blinded outcome assessment, low attrition, and adequate adjustment for potential 
confounders. Cohort studies were downgraded to fair if they did not meet all good-quality 
criteria. We rated cohort studies as poor quality if the exposed and unexposed groups were 
derived from different source populations or adjustment for key characteristics associated with 
CRC risk (e.g., age and gender) was inadequate. 

Data Abstraction 

A primary reviewer abstracted data from all fair-quality or good-quality studies into structured 
evidence tables and a secondary reviewer verified all data. For each article, elements abstracted 
included study design details (e.g., study period, recruitment and enrollment setting and 
approach, targeted population, inclusion and exclusion criteria, run-in phase for trials, and 
followup); population characteristics (e.g., age, sex, race/ethnicity, BMI, smoking status, family 
history, screening history, adenoma history, and medication use); intervention or exposure 
characteristics (e.g., intervention design and adherence or persistence to study medication for 
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trials, and dose, intensity, frequency, and duration of aspirin use); and sample sizes (N) recruited, 
enrolled, eligible, and analyzed. 

We abstracted information including method of ascertainment on all study outcomes pertaining 
to the KQs. Information included ACM and CRC-specific mortality (KQ 1/3); CRC incidence 
(KQ 4); colorectal adenoma incidence, adenoma number, advanced adenoma incidence, 
advanced neoplasia, and adenoma size (KQ 5); and gastrointestinal bleeding, colorectal bleeding, 
esophageal bleeding, fatal bleeds, subarachnoid or subdural hemorrhage, intracranial bleed, 
stroke, and age-related macular degeneration (KQ 7). For each outcome, we abstracted the 
number of events, incidence rate, and measures of association or difference (e.g., relative risk 
[RR], hazard ratio [HR]) when provided. We abstracted outcome data for the overall study 
population and by intervention and exposure group when reported. We also abstracted outcome 
information by dose, duration, and time since first or last use separately, if provided. 

As necessary, we summed across event subtypes to obtain the total number of events for our 
primary outcomes (e.g. hemorrhagic intracerebral stroke, subarachnoid stroke, and epidural or 
subdural hematoma were summed to obtain total number of intracranial bleeding cases). When 
studies reported gender distributions and means by exposure or treatment groups, we computed 
weighted averages to obtain study-level information. We used a similar approach for describing 
study populations in individual patient data (IPD) meta-analyses when pooled study population 
characteristics were not reported but were available from contributing studies. For factorial 
studies, we combined data across aspirin groups. The only exception was a factorial study of 
aspirin and warfarin,108 for which we examined the effect of aspirin on harms in the groups not 
receiving warfarin, an anticoagulant because of concerns about effect modification. Calculations 
not reported by study authors are marked with a symbol in the Tables. 

Data Synthesis and Analysis 

For each body of literature defined by the KQs, we created summary evidence tables to capture 
key study characteristics and sources of heterogeneity (e.g., study quality, sample size, 
geographic location, age, sex, dose, frequency and duration of aspirin use, and duration of 
followup). These tables were the basis for our qualitative evidence synthesis for each KQ. We 
identified the range of results for ACM, CRC mortality, CRC incidence, colorectal adenoma 
incidence, and adverse events in the context of important population characteristics and study 
design features. In addition to the overall results for each included study, we also presented 
results by dose, duration, and followup period where possible. Categories of doses used for 
stratification are shown below. 

Category Aspirin Dose Included Aspirin Ranges 
High >325 mg 500 mg qd to 1200 mg qd 
Low ≤325 mg  100 mg qod to 325 mg qd 
Very Low ≤100 mg 100 mg qod to 100 mg qd 

Abbreviations: qd = daily; qod = every other day. 

In our quantitative synthesis of each body of literature, we used forest plots stratified by 
potentially important exposure and study characteristics to visually identify patterns in the study 
results and determine if pooling across studies was appropriate. We present results stratified by 
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followup period because of apparent differences in effect by time since initiation of aspirin. We 
did not combine results from bodies of evidence limited to two studies, but instead presented 
results from each individual study. Decisions to pool were based on clinical and methodological 
similarity rather than statistical tests of heterogeneity.109 We did not combine across studies 
when estimates across studies had unexplained heterogeneity (e.g., not attributable to differences 
in study populations), with estimates of different magnitude or direction, based on statistical 
advice.110 We also did not combine studies if information was insufficient (e.g., rates but no 
samples sizes and event counts). 

We chose a fixed effects model approach for all analyses, due to the relatively small number of 
studies. Fixed effects models assume a single treatment effect across studies, and assume that 
any heterogeneity between studies is due to random variation. We used the Peto fixed effects 
model to estimate the combined effect and confidence interval when the cumulative incidence of 
the outcome in the control group was less than one percent, or when one of the comparison 
groups had no events. The Peto method is the recommended meta-analysis method under the 
circumstance of rare binary outcomes, because it provides the least biased and most powerful 
estimate of the combined effect, and the best confidence interval coverage.109 For these analyses, 
we used a continuity correction factor, adding 0.5 to each cell for studies with no observed 
events in one or both study arms. When the outcome was less rare, and the cumulative incidence 
in the control group exceeded one percent, we used the Mantel-Haenszel fixed effects model to 
estimate the combined effect. We used Stata 12.0 (StataCorp LP, College Station, TX) for all 
statistical analyses. 

Expert Review and Public Comment 

We posted the draft Research Plan for this review for public comment from June 13, 2013 to July 
10, 2013. We received comments from seven organizations and individuals. All comments were 
addressed as appropriate. The main changes to the Research Plan based on public comments 
were: 1) inclusion of prospective observational studies, and 2) inclusion of patients with a history 
of adenoma. The final Research Plan was posted on the USPSTF website in October 2013. The 
draft version of this report was reviewed by experts and federal partners from June 2, 2014 to 
June 20, 2014. In July 2014, all three related aspirin evidence reviews were presented and 
discussed together at the USPSTF meeting. 

USPSTF Involvement 

The authors worked with three USPSTF liaisons at key points throughout the review process to 
refine the analytic framework and KQs, resolve issues around review scope, and finalize the 
evidence synthesis. This research was funded by AHRQ under a contract to support the work of 
the USPSTF. AHRQ staff provided oversight for the project and facilitated communication with 
USPSTF liaisons. The USPSTF and AHRQ had no role in the study selection, quality 
assessment, or the drafting of this systematic review.
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Chapter 3. Results 

Literature Search 

Our literature searched yielded 865 unique abstracts; 149 met the criteria for full-text review 
(Appendix A Figure 2). We identified 14 RCTs and seven cohort studies of fair or good quality 
addressing KQ 1/3 (N=16), KQ 4 (N=16), KQ 5 (N=4), and KQ 7 (N=15). Included were 11 
RCTs in the general population (i.e., persons selected without consideration of adenoma history) 
(Appendix D Table 1). None of these RCTs excluded patients based on their adenoma history so 
we presume the studies represent a mix of persons with and without past adenomas; however, 
these data were not reported. We identified three RCTs in patients with prior adenomas 
(Appendix D Table 2). Results on CRC outcomes and ACM from these 11 trials (all testing 
daily aspirin) were presented in IPD and study-level meta-analyses by Flossman and 
colleagues111 and Rothwell and colleagues.83,85 In addition, we identified two other RCTs of 
alternate-day aspirin for CVD and cancer primary prevention (Women’s Health Study [WHS]112-

116 and Physicians’ Health Study [PHS]117-122). We also report results from an IPD meta-analysis 
by Cole and colleagues pooling colorectal adenoma and CRC incidence outcomes for the three 
RCTs conducted among persons with a prior adenoma.123 We identified seven eligible cohort 
studies addressing at least one of the KQs (Appendix D Table 3). All were in the general 
population (i.e., persons with a past adenoma were not specifically sampled or excluded) and all 
had at least one exposure group that met the threshold for frequency of aspirin use (daily or 
alternate day) for one of the KQs.  

Overall Body of Evidence 

We included 14 RCTs (eight good quality, six fair quality) and seven prospective cohort studies 
(one good quality, six fair quality) assessing the effect of aspirin on CRC mortality, ACM, CRC 
incidence, and colorectal adenoma incidence. Characteristics of the included studies are in 
Appendix D Tables 1, 2, and 3. 
 
Among the 11 trials that provided data on the general population (Appendix D Table 1), nine 
were CVD prevention studies among primary (six trials) and secondary prevention (three trials) 
populations that Flossman and colleagues111 and Rothwell and colleagues83,85 followed for CRC 
outcomes. They included RCTs of daily aspirin use for which data on CRC incidence or 
mortality could be obtained. In the 2010 report, Rothwell and colleagues included studies in the 
United Kingdom and Sweden with ≥1000 participants and a median scheduled duration of at 
least two and a half years.85 The report by Rothwell and colleagues in 2011 required a mean or 
median scheduled trial treatment period of at least four years and a range extending beyond five 
years.83 As all were fair or good quality, we included all aspirin versus placebo studies from their 
reports: 
 

• British Medical Doctors trial (BMD) (fair quality) randomized 5,139 men (mean age: 
61.6 years) to 500 mg/day vs. no aspirin. Participants assigned to aspirin were permitted 
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to take 300 mg/day enteric-coated aspirin if requested. Median duration of treatment was 
6.0 (range: 5.0 to 6.0) years.124 

• UK Transient Ischaemic Attack (UK-TIA) trial (good quality) randomized 2,449 British 
men and women with recent transient ischemic attack (TIA) or minor ischemic stroke 
(mean age: 60.3 years) to 300 mg/day aspirin, 1,200 mg/day of aspirin, or placebo. 
Median duration of treatment was 4.4 (range: 1.0 to 7.1) years.125,126 

• Thrombosis Prevention Trial (TPT) (good quality) randomized 5,085 men (mean age: 
57.5 years) in a 2 x 2 factorial design to 75 mg/day aspirin vs. placebo and warfarin vs. 
placebo. Median duration of treatment was 6.9 (range: 4.3 to 8.6) years.108 

• Swedish Aspirin Low-dose Trial (SALT) (good quality) randomized 1,363 Swedish men 
and women with a recent TIA, minor stroke, or retinal artery occlusion (mean age: 66.9 
years) to 75 mg/day aspirin vs. placebo. Median duration of treatment was 2.7 (range: 1.0 
to 5.3) years.127 

• Early Treatment Diabetic Retinopathy Study (ETDRS) (good quality) randomized 3,711 
men and women with diabetes with certain categories of diabetic retinopathy (mean age: 
51 years) to 650 mg/day of aspirin vs. placebo. Median duration of treatment was 5.0 
(range: 4.0 to 9.0) years.128,129 

• Swedish Angina Pectoris Aspirin Trial (SAPAT) (fair quality) randomized 2,035 
Swedish men and women with chronic stable angina pectoris without prior myocardial 
infarction (mean age: 67 years) to 75 mg/day aspirin vs. placebo. Median duration of 
treatment was 4.2 (range: 1.9 to 6.3) years.130 

• Japanese Primary Prevention of Atherosclerosis With Aspirin for Diabetes (JPAD) (fair 
quality) randomized 2,539 Japanese men and women with type 2 diabetes but without a 
history of atherosclerotic disease (mean age: 64.5 years) to aspirin (patient choice of 81 
or 100 mg/day) vs. no recommendation to take aspirin. Median duration of treatment was 
4.4 (3.0 to 5.4) years.131 

• Prevention of Progression of Arterial Disease and Diabetes (POPADAD) (fair quality) 
randomized 1,276 Scottish men and women with diabetes and asymptomatic peripheral 
arterial disease (mean age: 60.3 years) to 100 mg/day of aspirin vs. placebo. Median 
duration of treatment was 6.7 (4.5 to 8.6) years.132 

• Aspirin for Asymptomatic Atherosclerosis (AAA) (fair quality) randomized 3,350 
Scottish men and women with no history of vascular disease and with low ankle brachial 
index (mean age: 62.0 years) to 100 mg/day of aspirin vs. placebo. Median duration of 
treatment was 8.2 (6.7 to 10.5) years.133 

The studies were conducted in Europe, the United Kingdom, Japan, and North America. All were 
studies of daily aspirin use with doses ranging from 75 mg/day to 1,200 mg/day with six studies 
of 75 mg/day to 100 mg/day aspirin, one each of 300 mg/day, 500 mg/day, or 625 mg/day, and 
one study with both 300 mg/day and 1,200 mg/day arms. The majority of participants were men 
in most studies, including several studies restricted to men. 

Flossman and colleagues111 ascertained long-term (~20-year followup) CRC incidence data 
(good quality) on participants from the BMD and UK-TIA trials (N=7,588) and used individual 
patient data for their analyses. Subsequently, Rothwell and colleagues85 analyzed long-term CRC 
incidence data (fair quality) and CRC mortality data (good quality) from participants in the 
BMD, UK-TIA, TPT, SALT studies (N=14,033) and presented results from both study-level and 
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IPD meta-analyses. In 2011, Rothwell and colleagues83 (good quality) reported on ACM in 
participants from eight of the trials (all except SALT) (N=25,570) and CRC mortality from 
BMD, UK-TIA, TPT, JPAD, POPADAD, and AAA (N=19,824). ACM data were reported by 
trial, while CRC mortality data were reported separately by trial for some analyses and pooled 
for others.  

We identified two additional RCTs providing data on CRC incidence that did not meet Flossman 
and colleagues’ and Rothwell and colleagues’ inclusion criteria related to frequency of use (i.e., 
daily use). WHS112-116 (good quality) and PHS117-122,134,135 (good quality) were both conducted 
among U.S. health professionals to determine whether aspirin reduces the risk of CVD or cancer. 
WHS randomized 39,876 women in the United States (mean age: 54.6 years) to 100 mg of 
alternate day aspirin vs. placebo (2 x 2 factorial with vitamin E) for approximately 10 years. 
Followup extended for a median of 17.5 (range: 10.4 to 18.8) years. PHS randomized 22,071 
male doctors (mean age: 53.2 years) to 325 mg of aspirin every other day vs. placebo (2 x 2 
factorial with beta carotene). The aspirin part of trial was terminated after an average of five 
years because of a significant decrease in myocardial infarction incidence in the aspirin arms; 
however, participants were followed for CRC incidence and ACM for a mean of 12 years. Both 
WHS and PHS studies provided data on CRC incidence and ACM, but not on CRC mortality. 

None of the 11 trials in the general population reported on adenoma incidence. Only WHS and 
PHS planned to study cancer outcomes as primary aims. However, followup by Flossman and 
colleagues111 and Rothwell and colleagues83,85 for CRC outcomes in CVD trials was based on 
national cancer registry data and therefore likely to be complete and unbiased by exposure status. 
The main limitation was with incidence data from the SALT trial, which was limited to fatal 
cancers. The original CVD trials were good quality (UK-TIA, TPT, SALT, ETDRS, PHS, and 
WHS) or fair quality (BMD, SAPAT, JPAD, POPADAD, and AAA). Studies were classified as 
fair based on unblinded exposure (BMD and JPAD), low adherence to treatment (BMD, 
POPADAD, and AAA), or missing information (AAA, JPAD, and SAPAT). 

Three of the 14 identified RCTs focused on patients with a prior adenoma who were adenoma 
free at baseline (Appendix D Table 2). These studies were conducted in France, the United 
Kingdom, Canada, and the United States. All studies required removal of all polyps at a baseline 
colonoscopy, and all had protocols with scheduled followup colonoscopies at 3 to 4 years after 
randomization. Doses ranged from 81 mg/day to 325 mg/day. The primary weakness of these 
studies was limited followup. 

The Aspirin/Folate Polyp Prevention (AFPP) Study123,136-140 (good quality) was conducted 
among 1,121 U.S. men and women with a prior adenoma (either ≥1 adenomas in the 3 months 
before recruitment, ≥1 adenomas removed in the 16 months before recruitment and a lifetime 
history of ≥2 adenomas, or an adenoma ≥1 cm removed in the 16 months before recruitment) and 
with confirmation of no remaining polyps in the three months before recruitment. Patients were 
randomized to 81 mg/day of aspirin, 325 mg/day of aspirin, or placebo in a factorial design with 
folate vs. placebo. The protocol called for a followup colonoscopy 34 to 40 months after the 
qualifying colonoscopy; more than 95 percent of participants in each group completed followup 
examinations. 

Aspirin to Prevent Colorectal Cancer 16 Kaiser Permanente Research Affiliates EPC 



 

The Association pour la Prevention par l'Aspirine du Cancer Colorectal (APACC)123,141-143 study 
(fair quality) was conducted among 272 French men and women who had undergone a 
colonoscopy with adequate bowel preparation and visualized cecum, had ≥3 adenomas or ≥1 
adenoma 6 millimeters or larger, and removal of all polyps in the three months before study 
entry. Participants were randomized to 160 mg/day of aspirin, 300 mg/day of aspirin, or placebo. 
The protocol specified followup colonoscopies at 1 and 4 years. We assigned the study a fair 
quality rating in part because only 73 percent of participants in the aspirin group and 63 percent 
in the placebo group received a 4-year colonoscopy (the primary timepoint for the outcome); 
however, at 1 year, 90 percent were followed in the intervention groups and 85 percent in the 
placebo group.  

The United Kingdom Colorectal Adenoma Prevention trial (ukCAP)123,144,145 was a good-quality 
RCT performed among 945 British men and women with a colorectal adenoma ≥0.5 cm that was 
removed in the 6 months before recruitment (or earlier if they also had ≥1 adenoma removed in 
the 6 months before randomization). Participants were randomized to either 300 mg/day of 
aspirin or placebo in a 2 x 2 factorial design with folate. Approximately 91 percent of both 
intervention and control participants received followup colonoscopies.  

Adenomas during followup were diagnosed by pathologists per study protocol. All trials looked 
at advanced lesions in addition to the main outcome of any adenoma. Advanced lesions were 
defined by size, percent villous, or presence of severe dysplasia. The definition of advanced 
lesions differed slightly across studies, mostly about including CRC in the advanced lesions 
category. 

We identified seven cohort studies to supplement data from RCTs on information about duration, 
dose, and recency of aspirin use. All had at least one exposure group that met the threshold for 
frequency of aspirin use (daily or alternate day) at ≥75 mg/day. Cohort studies varied in terms of 
characteristics of populations followed and methods of ascertaining aspirin use.  

• Nurses’ Health Study (NHS)146-151 (fair quality) enrolled U.S. women nurses aged 35 to 
55 years in 1976. Aspirin use was assessed by baseline survey (including questions about 
past use) in 1980 and then every two years. Women were followed for CRC through June 
2000 (N=82,911 eligible for CRC analyses).  

• Health Professionals Followup Study (HPFS)152 (fair quality) recruited U.S. men health 
professionals (mean age: 54 years) in 1986 (N=47,363 eligible for CRC analyses). 
Aspirin use was assessed by baseline survey. Patients were followed for up to 18 years. 

• A study by Larsson and colleagues pooled data from the Swedish Mammography Cohort 
and the Cohort of Swedish Men, collecting outcomes on CRC from 1997 to 2005 (fair 
quality).153 Analyzed were 74,250 participants with a mean age at cohort entry of 60.6 
years. Data on aspirin use was collected at a baseline survey. Participants were followed 
for a mean of 7.2 years. 

• The Cancer Prevention Study II (CPSII) (N=662,424 included in analysis) and the 
Nutrition Cohort subset (N=146,113 and N=100,139 included in CRC incidence and 
mortality analyses, respectively) (fair quality)154-158 were initiated in 1982 and 1992, 
respectively. The mean age in CPSII was 57 years at recruitment in 1982. Aspirin use 
was assessed at CPSII cohort entry and again in 1992-1993 when the Nutrition Cohort 
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was initiated, and approximately every two years thereafter. Participants in the Nutrition 
Cohort analyses were followed for up to 16 years. 

• The Danish Diet, Cancer, and Health Study (fair quality) was conducted in 1995 to 2006 
(N=51,053 included in analyses).159,160 The mean age of participants was 56.2 years. 
Aspirin use was assessed in a baseline survey and then from prescription records during 
followup. Participants were followed for a mean of 9.4 years. 

• The VITamins And Lifestyle (VITAL) study (fair quality) was conducted in Washington 
State beginning in 2000.161,162 Participants averaged 61 years of age at cohort entry 
(N=64,847 included in analyses). Aspirin use was ascertained on a baseline survey. 
Median followup time was 7 years.  

• The WHI Observational Cohort163-167 (good quality) included 91,574 women in CRC 
analyses. Average age at entry was 63.5 years. Aspirin use was assessed with baseline 
and 3-year followup questionnaires. Women were followed for an average of 6.4 years. 

Cohort studies supplemented RCTs by providing additional data on frequency, dose, duration, 
and timing of use. In general, the quality of the cohort studies was fair. A main limitation was 
that several studies assessed exposure only at baseline with a lengthy recall period. In addition, 
some studies had analytic concerns including handling of potential confounders, exclusion 
(rather than censoring) of participants who did not complete followup surveys, and lack of clarity 
around analytic strategies for time-varying confounders. Making valid comparisons across cohort 
studies and between cohort studies and RCTs was limited based on differences in how exposure 
to aspirin was assessed and categorized. For many of the cohort studies we did not use the 
overall reported RR estimates, which included as aspirin users persons who did not meet our 
minimum use criteria. 

Where possible for all outcomes, we emphasize the combined induction and latency period (i.e., 
the time between initiation of use and the appearance of the outcome effect, hereafter referred to 
as the “latency period”). In general, the included studies did not provide much data stratified by 
race, gender, or comorbidities. However, we were able to make some indirect comparisons in RR 
estimates across studies that differed in included populations, but found little direct evidence for 
different subgroups. 

KQs 1 and 3. Does Regular Aspirin Use Reduce Colorectal 
Cancer Mortality or All-Cause Mortality in Adults Without a 

History of Colorectal Cancer, Familial Adenomatous 
Polyposis, or Lynch Syndrome? 

Summary of Results 

We stratified study results by whether or not participant adenoma history was considered. In 
people selected without consideration of adenoma history (i.e., general population) we analyzed 
available data from 11 RCTs with 88,877 individuals from primary CVD or cancer prevention or 
secondary CVD prevention populations receiving 75 mg to 1,200 mg aspirin daily or every other 
day. The results were consistent with a small ACM risk reduction in the first 10 years after 
randomization (summary RR, 0.94 [95% CI, 0.89 to 0.99]) (Table 1, Figure 2); data on longer-
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term followup were sparse. In contrast, aspirin (75 to 1200 mg per day) was associated with an 
approximately 33 percent reduced long-term cumulative risk of CRC mortality (k=4 trials, 
N=14,033, 240 CRC deaths). Risk reduction occurred after a latent period of approximately 10 
years since first use (Table 2, Figure 3). Risk reduction appeared greater with increasing 
duration of use, but not dose. Two cohort studies supplemented information from RCTs. 

Aspirin use and ACM data in persons with a prior adenoma were based on two good-quality and 
one fair-quality RCTs of 2,332 persons randomized to between 81 mg/day and 325 mg/day of 
aspirin. Overall, in persons with a prior adenoma, aspirin did not appear to reduce ACM over 3 
to 4 years, but data were sparse (Table 3, Figure 4). No data were available on CRC mortality in 
persons with a past adenoma.  

Detailed Findings: Aspirin and All-Cause Mortality in the General 
Population 

Included Studies and Main Results 

Included were 11 RCTs (six good quality, five fair quality) that were primary or secondary CVD 
prevention studies (two also included cancer as a primary outcome) (Table 1, Figure 2). The 
RCTs were WHS, PHS, BMD, UK-TIA, TPT, ETDRS, SAPAT, JPAD, POPADAD, AAA, and 
SALT. Study-level ACM results for all studies except WHS, PHS, and SALT were reported by 
Rothwell and colleagues.83  

Point estimates across trials were similar, and most were in the direction of a small, beneficial 
effect on ACM (summary RR, 0.94, [95% CI, 0.89 to 0.99]). Very few included studies had 
followup longer than 10 years, and few studies used dosages other than those considered low 
dosage (≤325 mg daily). Limited data suggested no variation according to dose or duration 
studied or followup length. 

Rothwell and colleagues83 presented data for in-trial ACM for 25,570 participants from eight 
trials of primary and secondary CVD prevention (the same trials as we include minus WHS, 
PHS, and SALT); median trial duration was 4.2 years in SAPAT to 8.2 years in AAA. Aspirin 
dosages were 75 mg/day to 1,200 mg/day. At the person-level, the shortest scheduled duration of 
aspirin use was 1.0 year (UK-TIA) and the longest was 10.5 years (AAA). The average age of 
participants was 59.8 years and 29.4 percent were women. Rothwell and colleagues reported a 
pooled odds ratio (OR) of 0.92 (95% CI, 0.85 to 1.00) from a study-level meta-analysis on ACM 
and aspirin use. In an IPD meta-analysis of 10,502 persons from BMD, UK-TIA, and TPT with a 
scheduled intervention duration ≥5 years, Rothwell and colleagues found no definite impact on 
ACM (HR, 0.96 [95% CI, 0.90 to 1.02]) over a 20-year followup.83 

All-Cause Mortality and Recency of Aspirin Use 

Time Since First Use 

Data on aspirin and ACM were available according to followup period, defined as the average 
time since randomization. We divided followup periods into early onset risk (within 10 years of 
randomization), late onset risk (10 to 20 years after randomization), and long-term cumulative 
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risk (from randomization to ≥20 years). All 11 RCTs presented data on early onset risk of ACM, 
although length of followup differed slightly by trial (Table 1, Figure 2). The summary RR 
estimate across the trials was 0.94 (95% CI, 0.89 to 0.99). No RCTs provided data on late onset 
risk of ACM. However, WHS results and pooled results from BMD, UK-TIA, and TPT 
suggested no reduction in long-term cumulative (0- to 20-year) risk (Table 1). The literature 
search did not identify cohort studies with data on the association between recency of aspirin use 
and ACM. 

Time Since Last Use 

None of the studies reported on an association between risk of ACM and time since last aspirin 
use.  

All-Cause Mortality and Aspirin Dose and Frequency 

RR estimates were similar across studies that varied by dose or frequency of use (Table 1, 
Figure 2). Thus, indirect evidence did not suggest a difference in effect according to dose or use 
frequency. UK-TIA was the only study that randomized patients to different doses of aspirin and 
placebo. The original UK-TIA study reported a slightly lower ACM risk in the two aspirin arms 
compared to placebo (1,200 mg/day aspirin: 13.7%; 300 mg/day aspirin: 13.5%; placebo: 15.0%; 
p-value not reported).126 

One cohort study reported on the association between aspirin use and ACM. NHS reported age-
standardized mortality rates by number of standard aspirin tablets per week.146 Number of tablets 
per week does not have a definitive correspondence with frequency of use; however, we assume 
that increasing number of tablets per week is related to increased frequency of use. Although no 
RRs or p-values for trend were presented, no clear association was suggested between tablets per 
week and mortality rates: 3.86 per 1,000 person-years for 0 tablets/week, 2.70 per 1,000 person-
years for 0.5 to 1.5 tablets/week, 3.05 per 1,000 person-years for 2 to 5 tablets/week, 3.36 per 
1,000 person-years for 6 to 14 tablets/week, and 4.20 per 1,000 person-years for more than 14 
tablets/week. 

All-Cause Mortality and Duration of Aspirin Use 

None of the RCTs compared the effect of different scheduled durations of aspirin use on ACM. 
However, RR estimates for ACM risk reductions in PHS, WHS, and Rothwell and colleagues 
studies were similar even though intervention lengths differed across studies: 5-year median in 
PHS, 10-year median in WHS, and 1.0- to 10.5-year range in CVD prevention studies reported 
by Rothwell and colleagues. Thus, indirect evidence did not suggest a difference in effect 
according to duration of aspirin use. However, it is important to note that the scheduled duration 
of use may not have been equal to the actual duration. The literature search did not identify 
cohort studies with additional data on the association between duration of aspirin use and ACM. 

All-Cause Mortality: Effect Modification by Age, Sex, Race, and Comorbidities 

None of the studies provided within-trial comparisons on differences in the effect of aspirin use 
on ACM according to age, race, or comorbidities. ETDRS presented 5-year RRs for aspirin use 
by gender, which were similar in men (RR, 0.94 [95% CI, 0.73 to 1.22]) and women (RR, 0.88 
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[95% CI, 0.65 to 1.17]).128 In UK-TIA, the percent of men who died during followup was 
slightly lower in the intervention groups than the placebo group (1,200 mg/day aspirin: 14.5%; 
300 mg/day aspirin: 14.8%; placebo: 17.0%; p-value not reported); however, the same trend was 
not apparent in women (1,200 mg/day aspirin: 11.7%; 300 mg/day: 9.9%; placebo: 10.0%; p-
value not reported).126 RR estimates were similar across studies limited to men (PHS) vs. women 
(WHS). 

RR estimates were similar across the CVD prevention studies that enrolled patients with 
different comorbidities, i.e., recent TIA or minor ischemic stroke (UK-TIA, SALT), diabetes 
(JPAD, ETDRS, POPADAD), angina pectoris (SAPAT), low ankle brachial index (AAA), or 
high risk of ischemic heart disease (TPT). The literature search did not identify cohort studies 
with additional data on differences in the association between aspirin use and ACM by age, sex, 
race, or comorbidities. 

Detailed Findings: Aspirin and Colorectal Cancer Mortality in the 
General Population 

Included Studies and Main Results 

Rothwell and colleagues85 presented data on the association between long-term cumulative (0 to 
20+ years) risk of CRC mortality and aspirin use from four primary or secondary CVD 
prevention RCTs (three good quality, one fair quality): BMD, UK-TIA, TPT, and SALT 
(N=14,033) (Table 2, Figure 3). They reported a pooled OR, 0.66 (95% CI, 0.51 to 0.85). Using 
the Mantel-Haenszel method, we obtained similar results: RR, 0.67 (95% CI, 0.52 to 0.86). In 
addition, Rothwell and colleagues83 pooled individual patient data from BMD, UK-TIA, TPT, 
JPAD, POPADAD, and AAA to provide additional information on CRC mortality risk by 
followup period (N=19,824). They did not observe a statistically significant effect on CRC 
mortality during the first 5 years after randomization (HR, 0.78 [95% CI, 0.39 to 1.56]), but did 
observe an effect during ≥5 years of in-trial followup (HR, 0.41 [95% CI, 0.17 to 1.00]).83 
Limited data suggested that duration of use but not dose was related to the magnitude of risk 
reduction. Based on data from Rothwell and colleagues, Sutcliffe and colleagues168,169 computed 
the number of CRC deaths that could be averted by aspirin use as 34 to 36 per 100,000 person-
years.  

PHS did not report on CRC mortality. WHS reported only that there were a total of 65 deaths 
due to CRC during the trial period in both arms of the study combined and that there was “no 
difference” between the groups.112  

CRC Mortality and Recency of Aspirin Use 

Time Since First Use 

Data on aspirin and CRC mortality were available according to followup period, defined as 
average time since randomization. As before, we divided followup periods into early onset risk 
(within 10 years of randomization), late onset risk (10 to 20 years after randomization), and long-
term cumulative risk (from randomization to 20+ years). Data from BMD, UK-TIA, TPT, and 
SALT (N=14,033) suggested a reduced risk in long-term CRC mortality (pooled OR, 0.66 [95% 
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CI, 0.51 to 0.85]; p-heterogeneity, 0.84) (Table 2, Figure 3).85 Using individual patient data, 
Rothwell and colleagues restricted analysis to persons in the BMD, UK-TIA, and TPT trials with 
≥5 years scheduled intervention duration.83 The effect of aspirin on CRC mortality was apparent 
10 to 20 years after randomization (HR, 0.51 [95% CI, 0.35 to 0.74]), but not before (HR, 0.79 
[95% CI, 0.49 to 1.26]). The OR for the long-term cumulative risk (0 to 20 years) of CRC 
mortality was 0.60 (95% CI, 0.45 to 0.81) for ≥5 years scheduled intervention. Based on 
individual patient data from BMD, UK-TIA, TPT, JPAD, POPADAD, and AAA (N=19,824), 
Rothwell and colleagues did not observe an effect of aspirin on CRC mortality during the first 5 
years after randomization (HR, 0.78 [95% CI, 0.39 to 1.56]), but did observe an effect during ≥5 
years of in-trial followup (HR, 0.41 [95% CI, 0.17 to 1.00]).83 WHS reported no effect (data not 
shown) during the first 10 years of followup112 but did not report on late or long-term risk of 
CRC mortality. 

The SALT study, which had the shortest average intended duration of use (median 2.7 years) 
among the trials we examined, reported a long-term OR of CRC death of 0.71 (95% CI, 0.27 to 
1.86).85 Though not statistically significant, this finding suggests that latency may not be 
completely confounded by duration, i.e., there appears to be a long-term effect even with three 
years of use. 

The CPSII Nutrition Cohort provided some evidence that even recent aspirin use may reduce the 
risk of CRC mortality. Compared to nonusers, current daily aspirin users for less than five years 
had a lower risk of death due to CRC in the analysis using updated (time-varying) exposure 
information (RR, 0.62 [95% CI, 0.42 to 0.93]), but not in the analysis using baseline exposure 
data (RR, 0.85 [95% CI, 0.63 to 1.15]). 

Time Since Last Use 

None of the studies reported on the association between risk of CRC mortality and time since last 
aspirin use.  

CRC Mortality and Aspirin Dose and Frequency of Use 

Rothwell and colleagues85 performed a study-level meta-analysis of CRC mortality by dose in 
BMD (500 mg/day), UK-TIA (300 and 1,200 mg/day), TPT (75 mg/day), and SALT (75 
mg/day).85 They found no significant effect of higher doses (500 to 1,200 mg/day) on the long-
term cumulative risk of CRC mortality (OR, 0.72 [95% CI, 0.50 to 1.03]; N=6,777). However, 
they reported a significant reduction in long-term cumulative CRC mortality risk for lower dose 
aspirin (75 to 300 mg/day), (OR, 0.60 [95% CI, 0.42 to 0.86]; N=8,073). The HR for colon 
cancer mortality was 0.61 (95% CI, 0.38 to 0.98) for 75 mg/day when data from SALT and TPT 
were pooled (N=6,445). In the one trial that randomized patients to two different aspirin doses 
(UK-TIA, 300 mg/day and 1200 mg/day), there was a suggestion of effect with both doses (300 
mg/day: OR, 0.50 [95% CI, 0.21 to 1.17]; 1200 mg/day: OR, 0.68 [95% CI, 0.31 to 1.47]), but 
neither was statistically significant.85  

All included RCTs randomized patients to daily aspirin use and could not, therefore, compare 
daily to alternate-day use. The CPSII cohort study reported a significant trend for reduced CRC 
mortality risk with increasing frequency of aspirin use in the past year;170 however, the most 
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frequent category of use was ≥16 times per month for at least one year and could not provide 
information for comparing daily and alternate-day use. 

CRC Mortality and Duration of Aspirin Use  

Rothwell and colleagues85 observed a significant association between scheduled duration of 
aspirin use and mortality reduction (p=0.04; RR not reported) using individual patient data from 
BMD, UK-TIA, SALT, and TPT (n=14,033); however, the magnitude of the association was not 
reported for the overall population studied. Among persons randomized to 75 mg/day to 300 
mg/day of aspirin, the risk reduction was slightly greater when persons with less than five years 
scheduled duration (37%) were excluded (RR, 0.48 [95% CI, 0.30 to 0.77]; 20-year absolute risk 
reduction [ARR], 1.76% [95% CI, 0.61to 2.91]) than when all subjects were analyzed (RR, 0.61 
[95% CI, 0.43 to 0.87]; 20-year ARR, 1.36% [95% CI, 0.44 to 2.28]). These findings suggested a 
possible association between longer duration of aspirin use and greater risk reduction. In 
contrast, the CPSII Nutrition Cohort study presented similar RR estimates for current daily use 
less than five years and for currently daily use of five or more years: RR, 0.85 [95% CI, 0.63 to 
1.15] and RR, 0.86 [95% CI, 0.61 to 1.22] respectively in the analysis of aspirin use at baseline; 
and RR, 0.62 [95%, CI 0.42-0.93] and RR, 0.64 [95% CI, 0.42 to 0.98] respectively in the 
analysis using updated aspirin information. 

CRC Mortality: Effect Modification by Age, Sex, Race, and Comorbidities 

None of the studies provided information on differences in the effect of aspirin use on CRC 
mortality according to age, sex, race, or comorbidities. The majority of participants in the CVD 
prevention studies were men (100% in BMD and TPT, 73% in UK-TIA, 65.8% in SALT, 56.5% 
in ETDRS, 54.6% in JPAD, and 44.1% in POPADAD) and many had cardiovascular risk factors 
making them eligible for the CVD prevention studies. The only additional information available 
from cohort studies identified in this search was from the CPSII cohort. Thun and colleagues 
reported that RRs for colon cancer mortality for aspirin use ≥16 times per month for at least one 
year compared to nonuse were similar among men (RR, 0.58 [95% CI, 0.36 to 0.93]) and women 
(RR, 0.61 [95% CI, 0.38 to 0.97]).157 

Detailed Findings: Aspirin and All-Cause Mortality in Patients With a 
Prior Adenoma 

We identified three RCTs evaluating 81 to 325 mg aspirin per day in persons with a prior 
adenoma (Appendix D Table 2): APACC,141-143 ukCAP,144,145 and AFPP (n=2332).136 All 
required removal of all polyps at a baseline colonoscopy and all had protocols for scheduled 
followup colonoscopies at three to four years after randomization. All three RCTs reported the 
number of deaths from any cause during followup (Table 3, Figure 4). Two studies (ukCAP and 
AFPP) had more deaths in the aspirin group than the placebo group, but the reverse was 
observed in APACC. Because of the small number of studies and heterogeneity we did not pool 
results. Our search did not identify any cohort studies with additional evidence on the association 
between aspirin use and ACM among persons with a prior adenoma. 
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Detailed Findings: Aspirin and Colorectal Cancer Mortality in Patients 
With a Prior Adenoma 

We did not identify any RCTs or cohort studies reporting on aspirin use and CRC mortality 
among persons with a prior colorectal adenoma. 

KQ 4. Does Regular Aspirin Use Reduce the Incidence of 
Colorectal Cancer in Adults Without a History of Colorectal 

Cancer, Familial Adenomatous Polyposis, or Lynch 
Syndrome? 

Summary of Results 

We identified six RCTs that reported on the association between risk of CRC incidence and 
aspirin use in the general population (N=75,980) (Table 4). Data from four trials (N=69,535) 
suggested that aspirin does not affect the risk of CRC within the first 10 years after initiation of 
use (Figure 5). Data from three RCTs (N= 47,464) suggested that daily or alternate daily aspirin 
at 100 mg to 1,200 mg decreased risk of CRC incidence by approximately 40 percent (summary 
RR, 0.60 [95% CI, 0.47 to 0.76]) after a latency of approximately 10 years (Figure 6). Based on 
data from five trials, the latent effect of aspirin on CRC incidence resulted in an approximately 
20 to 24 percent reduction in long-term cumulative risk (Table 4). Data did not suggest a 
difference in effect by dose and suggestion of an effect for duration of use came from a limited 
body of evidence. Data on dosage, frequency, formulation, or duration were also limited due to 
latency of effect analyses requiring at least 10 years of followup. Additional data from seven 
prospective cohort studies in the general population addressed questions about variations in 
effect by timing, dose, and duration of aspirin use, and patient characteristics. Data on aspirin use 
and CRC incidence in people with a prior adenoma were sparse (three trials) and represented 
only short-term (less than 5 years) followup and did not provide sufficient information on the 
effect of aspirin use on CRC incidence.  

Detailed Findings: Aspirin and Colorectal Cancer Incidence in the 
General Population 

Six RCTs (five good quality, one fair quality) representing 75,980 individuals provided data on 
the effect of regular aspirin use on invasive CRC incidence in the general population (Table 4). 
Pooled results from individual patient data from four of these trials (BMD, UK-TIA, TPT, and 
SALT) were reported in publications by Flossman and colleagues111 (BMD and UK-TIA) and 
Rothwell and colleagues (all four).85 Study-level estimates were also available for BMD and UK-
TIA. Aspirin dosages in the trials included in the Flossman and colleagues and Rothwell and 
colleagues analyses ranged from 75 mg/day to 1,200 mg/day taken daily. The median scheduled 
duration of aspirin use across trials was 6.0 years (range 1.0 to 8.5 years) and some participants 
were followed for more than 20 years. Most participants were men (92%), and the average age at 
study entry was 60.4 years.85 In addition, WHS112-116 and PHS117-122 both reported on the 
association between CRC incidence and alternate-day aspirin use. WHS randomized women 
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(mean age 54.6 years) to 100 mg of aspirin every other day vs. placebo for approximately 10 
years with followup for a median of 17.5 years. PHS randomized men (mean age 53.2 years) to 
325 mg of aspirin every other day vs. placebo for approximately 5 years with a mean followup of 
12 years. WHS and Rothwell’s pooled analysis of BMD, UK-TIA, TPT, and SALT reported on 
risk of proximal and distal colon cancers separately (Appendix D Table 4). Both suggested that 
aspirin decreased the risk of proximal but not distal colon cancer. 

We also identified six fair-quality and one good-quality prospective cohort studies to address 
questions about variations in effect by timing, dose, and duration of aspirin use and patient 
characteristics (Appendix D Table 3). All included cohort studies had at least one exposure 
group that met the threshold for frequency of aspirin use (daily or alternate day). Two studies 
were conducted among health care professionals in the United States (NHS and HPFS). Two 
were regional or national cohort studies in the U.S. general population (VITAL and CPS II 
Nutrition Cohort). The WHI observational cohort consisted of women who were ineligible or 
unwilling to participate in the clinical trial. Two additional studies were population-based 
international cohorts (Denmark160 and Sweden153). Most of the cohorts were established in the 
1980s and 1990s and had a mean or median followup time of approximately 10 years; several 
cohort studies asked about past aspirin use (before baseline) and could therefore examine longer 
durations of use. Average age at cohort entry was generally 45 to 65 years old. 

CRC Risk and Recency of Aspirin Use 

Time Since First Use 

Based on four trials (WHS, PHS, BMD, and UK-TIA; combined N=69,535), no effect of aspirin 
was seen on early risk of CRC (within approximately 10 years of treatment initiation) (summary 
RR, 0.99 [95% CI, 0.85 to 1.15]) (Table 4, Figure 5). Three RCTs (BMD, UK-TIA, and WHS, 
combined N= 47,464) suggested that aspirin reduced the risk of CRC incidence by about 40 
percent starting approximately 10 years after initiation of use (Table 4, Figure 6), with reported 
HRs ranging from 0.51 to 0.64 across the three studies (summary RR, 0.60 [95% CI, 0.47 to 
0.76]). Point estimates were similar in these three studies, even though scheduled duration of use 
was longer in WHS, suggesting that the apparent latent effect is not completely due to long 
duration of use. Risk of CRC overall was reduced in trials with long-term followup (17 to 20+ 
years). The estimate in WHS (HR, 0.80 [95% CI, 0.67 to 0.97]) was similar to Rothwell and 
colleagues’ estimate based on individual patient data from BMD, UK-TIA, TPT, and SALT (HR, 
0.76 [95% CI, 0.63 to 0.94]) (Table 4, Figure 7). We did not pool results from WHS and 
Rothwell since there were only two point estimates.  

Flossman and colleagues analyzed CRC risk by followup interval (based on the BMD and UK-
TIA trials; combined N=7,588). Their results suggested that the effect of aspirin on CRC waned 
after 14 years since first use. Risk of CRC incidence was reduced after 10 to 14 years of 
followup (HR, 0.51 [95% CI, 0.29 to 0.90]), but not after 15 to 19 years (HR, 0.70 [95% CI, 0.43 
to 1.14) or ≥20 years (HR, 0.90 [95% CI, 0.42 to 1.95]). However, whether these results were 
influenced by duration of aspirin use or time since last use is unclear. In the two trials included 
in the Flossman report, 15 years after first use would have been approximately 10 years on 
average since last on-trial use. 
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Data from cohort studies provided little additional information on the timing of the preventive 
effect of aspirin on CRC incidence. NHS was the only cohort study to examine different 
followup periods independent of use duration. Similar to the RCT results, Chan and colleagues 
observed a trend toward reduced CRC risk with increasing number of tablets per week for aspirin 
use 11 to 20 years in the past but not for more recent use (i.e., in the past 10 years) in their 
multivariate adjusted analyses.146  

Time Since Last Use 

None of the trials provided data on CRC risk relative to time since last regular aspirin use. Two 
cohort studies presented analyses on time since last use;152,160 however, neither study could 
estimate associations between time since last aspirin use and CRC risk for daily or alternate day 
users specifically. 

Aspirin Dose and Frequency of Use 

RCT evidence of aspirin use ≥75 mg daily or every other day did not suggest a difference in 
effect by aspirin dose. Rothwell and colleagues85 conducted preplanned analyses of aspirin dose 
and observed similar effects on CRC incidence whether restricting to patients randomized to 75 
or 300 mg/day (N=8,073) (HR, 0.75 [95% CI, 0.56 to 0.97]) or overall (HR, 0.76 [95% CI, 0.63 
to 0.94]) including people randomized to 500 mg/day and 1,200 mg/day. In the two studies (TPT 
and SALT) that randomized patients to 75 mg/day of aspirin (N=6,445) the point estimate for the 
HR for colon cancer was similar but not statistically significant (HR, 0.76 [95% CI, 0.52 to 
1.10]).85 Additionally, WHS reported a long-term protective effect with very low dose aspirin 
(100 mg on alternate days) (HR, 0.80 [95% CI, 0.67 to 0.97]). These results suggested low-dose 
aspirin (≤325 mg daily) can reduce the long-term risk of CRC incidence and that higher doses 
may not be necessary to achieve an effect.  

WHS and PHS studied alternate-day use while Rothwell and colleagues85 examined daily use. 
None of the studies directly compared daily vs. alternate-day use. RR estimates for the long-term 
cumulative effect of aspirin on CRC incidence were similar in WHS (alternate-day use) and 
Rothwell and colleagues (daily use). PHS did not provide estimates of long-term effects. 

Three cohort studies provided RR estimates according to reported number of pills per week, 
which we used as a surrogate for frequency of use. NHS146 and HPFS152 both reported on the risk 
of CRC among persons using different numbers of 325 mg aspirin tablets per week (0.5 to 1.5, 2 
to 5, 6 to 14, more than14 tablets) (Appendix D Table 5). These categories do not map clearly 
into daily vs. alternate-day use. While it is reasonable to assume that individuals taking 6 to 14 
tablets/week and more than 14 tablets per week were daily users, not everyone in the 2 to 5 
tablet/week group would be an alternate-day user. Both studies suggested a trend toward reduced 
CRC risk with increasing tablets/week; however, we could not directly compare daily to 
alternate-day users. Analyses were not adjusted for duration or time since first use. Data from a 
study of Swedish cohorts also presented results for groups that could approximate daily users (>6 
tablets/week) vs. alternate day users (2 to 6 tablets per week).153 The same limitations that 
applied to NHS and HPFS apply to these data. VITAL also reported on low use (<4 days/week 
or <4 years) versus high use (≥4 days/week and ≥4 years), but we did not include these data 
since frequency and duration of use could not be separated.161 
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Three cohort studies presented CRC risk according to daily aspirin dose. The observational 
component of the WHI study found no association with <325 mg/day, ≥325 mg/day, or quartiles 
of daily dose (data not shown).164 In a Danish study of prescription aspirin use, Friis and 
colleagues did not observe a significant reduction in CRC risk with either 75 to 100 mg or 150 
mg tablets (data not shown).160 These findings were among prescription aspirin users, whom we 
assumed were daily or alternate day users. VITAL also did not observe a greater risk reduction in 
regular-strength vs. low-dose aspirin users.161 In men, high use (≥4 days per week and ≥4 years) 
of regular-strength and low-dose aspirin was associated with reduced CRC risk (HR, 0.55 [95% 
CI, 0.33 to 0.91] and HR, 0.55 [95% CI, 0.33 to 0.92] respectively). In women, a reduced risk of 
CRC was limited to high use of low-dose aspirin (HR, 0.55 [95% CI, 0.31 to 0.97]) and low use 
(< 4 days per week or <4 years) of regular-strength aspirin (HR, 0.53 [95% CI, 0.29 to 0.96]). 
Interpretation of these results is limited by the fact that they are not stratified by time since first 
use or duration of aspirin use. 

In summary, although findings across RCTs and cohort studies are not entirely consistent, 
evidence suggests a reduced risk of CRC incidence with daily or alternate-daily use of at least 75 
mg of aspirin. Overall, data did not suggest differences in effect by dose. Data directly 
comparing daily to alternate-day use were sparse.  

CRC Risk and Duration of Aspirin Use 

The reports by Rothwell and colleagues85 and Flossman and colleagues111 were the only analyses 
of RCTs to provide evidence on the effect of duration of aspirin use. Duration of aspirin use was 
inferred, generally reflecting intended rather than actual duration. We primarily report the results 
from Rothwell and colleagues85 rather than Flossman and colleagues111 because the study 
populations overlapped but Rothwell and colleagues85 included more studies. Their primary 
analysis included four RCTs with a median scheduled aspirin duration use of 6.0 years (range 1.0 
to 8.5 years). In secondary analyses, they restricted to persons with scheduled durations ≥5 years 
(N=10,533). The HR in the secondary analysis (HR, 0.68 [95% CI, 0.54 to 0.87]) was fairly 
similar to the analysis for all scheduled durations (HR, 0.76 [95% CI, 0.63 to 0.94]). However, in 
one of the included RCTs, scheduled duration varied from one to seven years and treatment and 
scheduled duration interacted, with a greater effect for longer duration of use (p-
interaction=0.009 with duration as a continuous variable; p-interaction=0.004 for duration 
dichotomized at five years.)111  

Several cohort studies presented risk according to aspirin duration. NHS,146 HPFS,152 and 
Larsson and colleagues153 all observed decreased risk with increased duration of use; however, 
they did not restrict analyses to daily or alternate-day users. Thus, we do not present results from 
these three studies, as they may have included persons who used aspirin infrequently (e.g., two 
times per week). In contrast, WHI focused on daily use. Allison and colleagues reported on 
duration categories in 1-year increments from 0.1 to ≥5 years (0 years, 0.1 to 0.9 years, 1 to 1.9 
years, 2 to 2.9 years, 3 to 3.9 years, 4 to 4.9 years, and ≥5 years), and in 5-year increments from 
one to >20 years (0 years, 1 to 5 years, 5.1 to 10 years, 10.1 to ≤20 years, and >20 years).164 
They did not observe significant trends, either with small increments between zero to five years 
or larger increments greater than five years. The CPSII Nutrition Cohort study reported an 
association with current daily use ≥5 years (RR, 0.68 [95% CI, 0.52 to 0.90]) but not with current 
daily use <5 years (RR, 0.85 [95% CI, 0.72 to 1.00]).156 In the Friis and colleagues report, CRC 
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incidence after ≥5 years of consistent use was reduced (RR, 0.68 [95% CI, 0.34 to 1.34]); 
however, no reduction in risk was seen for any aspirin users compared to nonusers (RR, 0.93 
[95% CI, 0.77 to 1.12]).160 Finally, in the VITAL study, most subgroups who used aspirin for <4 
years or <4 days per week did not have a reduced risk compared to nonusers, although risk was 
reduced for those who used aspirin for ≥4 years and ≥4 days per week (except for regular-
strength aspirin in women). However, as noted above, frequency of use and duration of use could 
not be disentangled.161  

In summary, limited data suggest that CRC risk associated with aspirin use is related to duration 
of daily or alternate-day use. Further, between-study differences complicate comparisons of 
intended duration of use. Finally, the latency of CRC risk reduction with aspirin use complicates 
analyses of duration and further limits the applicability of data on duration of use.  

CRC Incidence: Effect Modification by Age, Sex, Race, and Comorbidities 

Age 

None of the studies provided information on differences in the effect of aspirin use on CRC 
incidence according to age. 

Sex 

Indirect data from RCTs did not suggest that sex modifies the effect of aspirin on CRC 
incidence. WHS was conducted in women, while PHS was conducted in men and 92 percent of 
persons in the four trials reported by Rothwell and colleagues were men.85 Consequently, none of 
the RCTs provides a direct comparison of risk estimates in men versus women. The point 
estimates for aspirin effects were similar in WHS (women), PHS (men), and Rothwell and 
colleagues (primarily men). While these comparisons may be confounded by other between-
study differences, the studies tended to confirm each other.  

Three cohort studies provided limited additional information on the association between aspirin 
use and CRC risk by sex; however, none of the studies reported statistically significant 
differences in the observed associations. The VITAL study observed some differences in men 
compared to women. High use (≥4 days/week and ≥4 years use) of regular-strength aspirin was 
associated with a reduced risk of CRC in men (HR, 0.55 [95% CI, 0.33 to 0.91]) but not in 
women (HR, 0.84 [95% CI, 0.49 to 1.07]); however, the interaction was not significant 
(p=0.32).161 In the CPSII Nutrition Cohort, the association between CRC risk and current daily 
aspirin use of ≥5 years was significant in women (RR, 0.45 [95% CI, 0.24 to 0.86]) but not in 
men (RR, 0.76 [95% CI, 0.55 to 1.04]); however the difference was not statistically significant 
(p-interaction not reported).156 Findings of difference could also be due to multiple comparisons 
and chance.  

Race 

None of the RCTs or cohort studies stratified results by race. Rothwell and colleagues85 and 
PHS135 did not report the racial distribution of participants; however, based on the countries of 
origin, the majority of participants were likely white. In WHS, 94.8 percent of participants were 
white.115 Among the cohort studies, many did not report race;153,160,171 in those that did, nearly all 
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participants (>90%) were white (NHS, HPFS, VITAL, and CPSII Nutrition Cohort),146,152,156,161 
except in WHI (83.4% white).164  

Comorbidities 

None of the RCTs or cohort studies stratified results by comorbidities. Many comorbidities of 
interest were not reported. WHS and PHS excluded persons with CVD and some other chronic 
diseases, while Rothwell and colleagues85 included data from both primary and secondary CVD 
prevention studies. 

Baseline Cancer Risk 

Studies of patients with a prior adenoma are described below. None of the included RCTs 
stratified by baseline CRC risk. One cohort study (NHS) examined the association between 
aspirin use and CRC incidence according to first-degree family history of CRC. Point estimates 
were very similar: RR, 0.76 (95% CI, 0.57 to 1.02) for women with a family history and RR, 
0.78 (95% CI, 0.67 to 0.90) for women without a family history (p-interaction not reported).146 

Detailed Findings: Aspirin and Colorectal Cancer Incidence in 
Patients With a Prior Adenoma 

In an IPD meta-analysis, Cole and colleagues reported pooled cumulative CRC incidence 
percentages across ukCAP, AFPP, and APACC (N=2332).123 They found that CRC incidence in 
aspirin groups across the three trials was 0.54 percent compared to 0.62 percent in the control 
groups (p=0.81) during the 3- to 4-year study followup periods. No additional information on 
incidence was presented.  

More detailed results were available from the ukCAP144,145 and AFPP136 trials (Table 5, Figure 
8). Both ukCAP and AFPP randomized patients to daily aspirin use with doses ranging from 81 
mg to 325 mg for intended durations of 3 to 4 years. Only persons who received the followup 
colonoscopy were included in the ukCAP analysis (90.8%) but all randomized participants in 
AFPP were included (N=1,121). In the ukCAP study, CRC incidence appeared lower in the 
aspirin group than the placebo group (0.7 vs. 1.7%; p-value not reported) (Table 5). In contrast, 
in AFPP, more persons in the aspirin groups developed CRC than in the control group (0.5% in 
the 81 mg/day aspirin group and 0.8% in the 325 mg/day aspirin group vs. 0.3% in the control 
group); however, differences across the three groups were not statistically significant (p=0.71). 
Because of the small number of studies and inconsistent findings we did not pool results.  

Our search did not identify eligible cohort studies that examined the risk of CRC in relation to 
aspirin use among persons with a prior adenoma.  

Aspirin to Prevent Colorectal Cancer 29 Kaiser Permanente Research Affiliates EPC 



 

KQ 5. Does Regular Aspirin Use Reduce the Incidence of 
Colorectal Adenoma in Adults Without a History of Colorectal 

Cancer, Familial Adenomatous Polyposis, or Lynch 
Syndrome? 

Summary of Results 

For this KQ, we focused on colorectal adenomas specifically, not polyps in general. We did not 
find consistent evidence demonstrating reduced risk of colorectal adenoma incidence with 
aspirin use. Evidence for persons selected without consideration of adenoma history was limited 
to a single cohort study that found a statistically significant reduced risk of at least one distal 
adenoma (32 to 43%) with use of aspirin that was at least every other day, daily, or multiple 
times per day. Three RCTs (N=2,338 randomized) were conducted in persons with a prior 
adenoma. Data from an IPD meta-analysis of these studies by Cole and colleagues suggested a 
reduced risk of adenoma over a 3- to 4-year period with 81 or 160 mg/day of aspirin (RR, 0.83 
[95% CI, 0.71 to 0.96]);123 however, the effect of 300 or 325 mg/day over a 3- to 4-year period 
was unclear.  

Detailed Results: Aspirin and Adenoma in the General Population 

For KQ 5, we did not identify any RCTs of aspirin in the general population. WHS and PHS 
reported on polyp incidence in general (assessed via self-report) and were therefore excluded 
because they did not report specifically on adenoma incidence. Two cohort studies (NHS and 
HPFS) reported on the association between aspirin use and adenoma incidence in the general 
population, but HPFS was excluded for this KQ because the exposed category (regular aspirin 
users) was not restricted to daily or alternate-day users. In contrast, the NHS reported on the risk 
of ≥1 distal adenoma (<60 cm from anus) by number of 325 mg tablets per week.147 As before, 
we assumed that persons who used 6 to 14 or more than 14 tablets per week were using aspirin at 
least every other day. Adenomas were ascertained by self-report followed by blinded medical 
record review by study physicians to determine histology. Chan and colleagues reported a 
reduced risk of adenoma incidence associated with 6 to 14 tablets/week (RR, 0.68 [95% CI, 0.55 
to 0.84]) and more than14 tablets/week (RR, 0.57 [95% CI, 0.42 to 0.77]) of aspirin. Duration of 
followup was not specified, but RRs were adjusted for duration of aspirin use. In stratified 
analyses, the risk reduction associated with tablets per week appeared stronger for women 
reporting short-term (≤5 years) aspirin use compared to women reporting long-term aspirin use 
(>5 years): the RR for more than 14 tablets/week was 0.36 (95% CI, 0.19 to 0.71) among short-
term users and 0.52 (95% CI, 0.38 to 0.72) for long-term users. RRs were attenuated when 
limited to nurses reporting regular use on three surveys compared to nonregular users on three 
consecutive surveys (6 to 14 tablets/week: RR, 0.80 [95% CI, 0.59 to 1.10]; more than 14 
tablets/week: RR, 0.59 [95% CI, 0.38 to 0.92]). 
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Detailed Results: Aspirin and Adenoma Incidence in Patients With a 
Prior Adenoma 

Three RCTs (two good quality, one fair quality) assessed the effect of aspirin on colorectal 
adenoma incidence among persons with a prior adenoma: APACC, ukCAP, and AFPP. In 
addition to the trial reports, we also examined an IPD meta-analysis by Cole and colleagues in 
2009.123 We did not identify any cohort studies addressing KQ 5 for persons with a prior 
adenoma.  

All three RCTs required that participants recently had an adenoma removed with none 
remaining. The average age of participants was 57 to 58 years in all three studies; women 
constituted 30 to 43.1 percent of the study populations. All trials reported on adenoma incidence 
and advanced lesions at 3 to 4 years (Table 6). In addition, APACC reported on adenomas at the 
1-year colonoscopy. For APACC (Table 6), we present the results from the 4-year colonoscopy, 
which was the primary endpoint. The 1-year and last colonoscopy (which was the 1-year or the 
4-year colonoscopy) results are in Appendix D Table 6.  

In APACC (fair quality), the incidence of adenoma was lower in the 160 mg/day aspirin arm 
(27%) compared to placebo (40%) and the incidence in the 300 mg/day arm (57%) was higher 
than the placebo group (Table 6, Figure 9), but the differences were not statistically significant. 
In AFPP, the 81 mg/day aspirin group but not the 325 mg/day aspirin group had a statistically 
significantly reduced adenoma risk compared to placebo (38.3%, 45.1%, and 47.1%, 
respectively) although the p-value comparing doses was not significant. In ukCAP, 300 mg/day 
aspirin appeared protective (RR, 0.79 [95% CI, 0.63 to 0.99]). Results for risk of advanced lesion 
and mean adenoma number generally paralleled those for any adenoma.  

Because of the small number of studies and inconsistent results, we did not pool estimates; 
however, Cole and colleagues reported a summary estimate based on individual patient data for 
81 mg/day or 160 mg/day doses of aspirin (AFPP and APACC, N=1393) of RR, 0.83 (95% CI, 
0.71 to 0.96) for any adenoma and RR, 0.83 (95% CI, 0.44 to 1.58) for advanced lesions.123 Of 
note, Cole and colleagues used the results from the last APACC colonoscopy (1 or 4 years) 
rather than the 4-year results. Because the estimates included results from the study of persons 
with a history of CRC (excluded from our review), we do not report their pooled results for any 
dose of aspirin or aspirin at 300 or 325 mg/day. For similar reasons, we do not include their 
results from subgroup analyses.  

Timing of Effect 

In 2003, the APACC study reported a benefit for aspirin on adenoma prevention after one year 
(Appendix D Table 6). In the aspirin groups combined, 30.2 percent had an adenoma 
recurrence, compared to 41.1 percent in the placebo group. In 2009, Cole and colleagues further 
explored the timing of benefit across all three studies, APACC, ukCAP, and AFPP.123 We could 
not use the pooled results from Cole and colleagues as they included results from a trial among 
people treated for CRC. However, they reported RRs by study by interval after randomization 
(Appendix D Table 7). Based on ukCAP and APACC data, risk of colorectal adenoma 
recurrence appeared to be approximately 34 to 38 percent reduced in the first year of treatment 
(doses analyzed at one year were 160 mg/day or 300 mg/day). No clear indication of reduced 
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risk was observed during the other followup intervals. Limitation of these interval analyses were 
that not all colonoscopies occurred at the time prescribed by the study protocols and numbers 
were small.  

KQ 7. What Are the Harms of Regular Aspirin Use for the 
Prevention of Colorectal Cancer (i.e., at the Dosage and 

Duration Required to Achieve a Preventive Health Effect) in 
Adults Without a History of Colorectal Cancer, Familial 

Adenomatous Polyposis, or Lynch Syndrome? 

Summary of Results 

A comprehensive review of the harms of aspirin use is included in a concurrent systematic 
evidence review prepared for the USPSTF. The results in this section are limited to studies of 
aspirin that reported on colorectal adenoma incidence, CRC incidence, or mortality (CRC-
specific or all-cause). All 14 of the RCTs that reported on KQs 1/3, 4, or 5 reported on at least 
one harm of aspirin use; however, only one included cohort study reported harms (NHS). For 
KQ 7, we did not stratify results by adenoma history. Most studies reported on harms during 
scheduled treatment duration, the median of which was between 2.6 and 10.1 years; however, 
WHS included events during post-trial followup (median 17.5 years from randomization). 
Twelve RCTs (all except ETDRS and APACC) reported on gastrointestinal bleeding. Compared 
to controls, patients assigned to aspirin had higher risks of gastrointestinal bleeding (Table 7, 
Figure 10) and serious gastrointestinal bleeding (summary OR, 1.94 [95% CI, 1.44 to 2.62]) 
(Table 7, Figure 11). Results were not consistent for fatal gastrointestinal bleeding (Table 7, 
Figure 12). Intracranial bleeding data were available from 12 RCTs. Patients randomized to 
aspirin had a higher risk of intracranial bleeding than control patients (summary OR, 1.53 [95% 
CI, 1.21 to 1.93]) (Table 8, Figure 13). Aspirin users had a higher risk of hemorrhagic stroke 
than controls (summary OR, 1.47 [95% CI, 1.16 to 1.88]) (Table 9, Figure 14). We did not 
identify publications reporting on age-related macular degeneration as part of our systematic 
search strategy. However, two studies (WHS172 and PHS173) reported on age-related macular 
degeneration in other publications; those results are described in the concurrent evidence review 
for the USPSTF on total cancer, ACM, and harms. For all harms outcomes, very limited data 
were available on effect modification by age, sex, race, comorbidities, or concomitant 
medication use and are analyzed in more detail with additional studies in the companion 
evidence review. 

Detailed Results: Gastrointestinal Bleeding 

We identified 12 RCTs (seven good quality, five fair quality) comparing gastrointestinal 
bleeding risk among patients randomized to aspirin vs. placebo (Table 7). The median intended 
treatment duration was 2.6 to 10.1 years. Ten trials were of daily or alternate day aspirin in the 
general population: WHS, PHS, BMD, UK-TIA, SALT, TPT, SAPAT, JPAD, POPADAD, and 
AAA. In addition, two RCTs conducted among patients with a prior adenoma (ukCAP and 
AFPP) also reported on gastrointestinal bleeding. All studies excluded patients with a history of 
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bleeding, ulcers, contraindication on aspirin, or history of adverse effects from aspirin. All but 
two studies examined doses ≤325 mg/day, most of which were ≤100 mg/day. 

In our analysis of any gastrointestinal bleeding, we examined results from 11 trials (N=79,542). 
We excluded BMD because it reported on fatal gastrointestinal bleeding only. In most trials, the 
incidence of gastrointestinal bleeding was higher in the aspirin group than the control group 
(Table 7, Figure 10); however, most studies had too few events to report RR estimates. We did 
not pool results because definitions of gastrointestinal bleeding differed across studies (i.e., some 
restricted to serious bleeds). 

Serious gastrointestinal bleeds were those requiring transfusion or hospitalization, resulting in 
death, requiring surgical intervention, or defined as severe or major by the authors if not 
otherwise specified. Studies that reported only fatal events only were excluded from analyses of 
serious gastrointestinal bleeding because of incomplete capture of serious events. In the eight 
studies that reported on serious gastrointestinal bleeds (PHS, TPT, UK-TIA, SAPAT, AAA, 
AFPP, JPAD, and SALT) (N=37,451), the incidence was nearly twice as high in persons 
randomized to aspirin (0.64%) as in persons randomized to placebo (0.29%); in all but one study, 
the incidence was higher in the aspirin group than the control group (Table 7, Figure 11) 
(summary OR, 1.94 [95% CI, 1.44 to 2.62]). 

Six studies reported on fatal gastrointestinal bleeding (N=74,096). Combining PHS, WHS, 
BMD, UK-TIA, TPT, and SAPAT data (Table 7, Figure 12), we estimated the incidence of fatal 
bleeding to be 0.03 percent in patients assigned to aspirin compared to 0.02 percent in patients 
assigned to placebo. RR estimates were not consistent across studies: three had computed ORs 
greater than one, two had ORs less than one, and one had and OR equal to one. The summary 
OR was 1.00 (95% CI, 0.43 to 2.36). In the single study that compared two different doses of 
aspirin to placebo (UK-TIA, N=2,435), there was a suggestion of increased risk of 
gastrointestinal hemorrhage in the higher-dose aspirin group (1,200 mg/day) than the lower-dose 
group (300 mg/day) (5% vs. 3%) during a median follow-up of 4.4 years (OR=1.62, [95% CI: 
0.94 to 2.79]). 

We identified one cohort study that assessed the risk of gastrointestinal bleeding in aspirin 
nonusers and users at doses and frequencies relevant for this review. NHS reported a higher risk 
of serious gastrointestinal bleeding in users of 6 to 14 tablets/week of 325 mg aspirin (1.40 per 
1,000 person-years) and users of more than 14 tablets/week of 325 mg aspirin (1.57 per 1,000 
person-years) compared to nonusers (0.77 per 1000 person-years).146 

In summary, evidence primarily from RCTs suggested a two-fold increase in risk of serious 
gastrointestinal bleeding associated with daily or alternate-day aspirin use, but the effects on any 
gastrointestinal bleeding and fatal gastrointestinal bleeding were less clear. 

Detailed Results: Intracranial Bleeding, Including Hemorrhagic Stroke 

Definitions of intracranial bleeding differed across studies. Where possible, we summed the 
number of events of hemorrhagic stroke, subarachnoid hemorrhage or stroke, and epidural and 
subdural hematoma. Not all event types were reported in all studies. Thus, the estimates in Table 
8 have slightly different interpretations by study; however, within each study the definition was 
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identical for aspirin users and controls. A total of 12 RCTs were included (N=84,681) (Table 8, 
Figure 13). The median intended treatment duration was 2.6 to 10.1 years. Nine studies tested 
doses of aspirin were ≤100/day. In 11 of 12 studies, the incidence of intracranial bleeding in the 
aspirin group was equal to or higher than the control group. Overall, the incidence across aspirin 
groups was 0.40 percent compared to 0.26 percent in the control group. The summary OR was 
1.53 (95% CI, 1.21 to 1.93).  

Detailed Results: Hemorrhagic Stroke 

Eleven RCTs reported on hemorrhagic stroke: WHS, PHS, BMD, UK-TIA, TPT, SALT, 
SAPAT, JPAD, POPADAD, AAA, and AFPP (N=83,742) (Table 9, Figure 14). In nearly all 
studies, the risk of hemorrhagic stroke was higher in the aspirin group than in the control group. 
Combining results across studies, the incidence of hemorrhagic stroke was 0.38 percent in the 
aspirin groups and 0.25 percent in the control groups (summary OR, 1.47 [95% CI, 1.16 to 
1.88]). In UK-TIA, the risk of major and/or fatal definite hemorrhagic stroke was slightly higher 
among women than men in both the 1,200 mg/day aspirin group (men: 0.7%, women: 1.4%) and 
the 300 mg/day aspirin group (men: 0.8%; women: 1.0%), but not the placebo group (men: 
0.3%; women: 0%); however the total number events was small (N=16). In the only study that 
compared doses of aspirin (UK-TIA, N=2,435), the incidence was identical (0.9%) in the two 
aspirin groups (1,200 mg/day vs. 300 mg/day); however each group had only seven events. None 
of the included cohort studies reported intracranial bleeding. 

None of the included cohort studies reported on hemorrhagic stroke. 

Contextual Question. What Is the Level of Persistence of 
Aspirin Use Among Adults Who Initiate a Regimen for the 

Prevention of Colorectal Cancer? 

Our contextual question focused on persistence (continued use after initiation) of aspirin for 
CRC prevention; however, the body of evidence we examined was broader in two respects. First, 
some of the studies reported on adherence (use as directed), sometimes called compliance, rather 
than persistence. Second, we included literature that focused on aspirin for CVD prevention, as 
much of the data on benefits came from such studies. Adherence and persistence had varying 
definitions and ascertainment across studies. In general, we could not obtain information on 
persistence from cohort studies.  

We summarized persistence and adherence information by indication for use, as evidence 
supports varying rates of adherence by indication with higher rates in individuals who use aspirin 
for secondary prevention or have a greater risk profile for the disease of interest.174 Appendix D 
Table 8 provides adherence information from RCTs and one observational study. Our primary 
interest was aspirin persistence rather than overall persistence in RCTs, which was generally 
lower than placebo in most trials reporting separate estimates.  

Data for primary CRC prevention were the most relevant for this contextual question. These data 
were available from three trials focused on CRC prevention in persons with a prior adenoma; all 
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three suggested high compliance within one year (87 to 95% from APACC and AFPP) and two 
years (91%) (AFPP). APACC reported 88 percent compliance at four years and ukCAP reported 
75 percent at year three. Two RCTs targeted CVD prevention and cancer prevention in general 
(not CRC specifically). Both were conducted among U.S. healthcare professionals. The WHS 
(women) reported 88 percent 1-year compliance, 76 percent 5-year compliance, 67 percent 10-
year compliance. PHS (men) reported 83 percent 4.75-year persistence. Of note, both WHS and 
PHS reported measures for aspirin and placebo groups combined.  

The main primary prevention persistence/adherence literature came from CVD trials. We 
identified data from 12 RCTs focused on aspirin use for primary CVD prevention. Nearly all 
studies reporting multiple persistence/adherence measures over time demonstrated declines over 
the course of the trial. Ten trials reported persistence/adherence within the first year or at year 
one of 80 to 92 percent. Reported persistence/adherence dropped in all studies except the 
Primary Prevention Project (PPP),175 which maintained 81 percent persistence from the first trial 
year to 3.6 years. By 5 years, 58 to 83 percent of individuals in the CVD primary prevention 
studies were still persistent/adherent to treatment.  

Aspirin persistence/adherence for secondary prevention of CVD was reported in 13 
trials86,108,111,112,121,126-128,130-133,136,142,144,175-189 and one observational study.190 People with CVD 
taking aspirin for secondary prevention are theoretically the least relevant group for estimating 
persistence/adherence among individuals taking aspirin for CRC chemoprevention; however, we 
found no notable differences in reported adherence relative to the primary prevention trials. The 
persistence/adherence measures might not have been sensitive enough to detect differences or no 
differences may exist between primary and secondary CVD prevention users. A recent 
systematic review suggested adherence generally ranged from 72 to 92 percent over varying 
followup periods (generally <2 years).174 

Real-world persistence may be best reflected in observational studies. However,  we included 
only a single cohort study190 since others we reviewed had limitations in ascertainment of 
exposure (prior use). The cohort study we included ascertained dispensing data including 
strength, number of pills dispensed and instructions for use, enabling calculation of daily dose 
and adherence. In a population from Tayside, Scotland receiving aspirin for secondary CVD 
prevention,190 short-term adherence was substantially lower than reported in RCTs (58% at year 
one vs. 80 to 92 percent in primary CVD prevention RCTs, and 56% at five years vs. 50 to 83 
percent in RCTs).  

Duffy and colleagues recently reviewed the current literature on aspirin therapy adherence for 
primary and secondary CVD prevention.174 The literature on adherence rates, reasons for 
medication adherence, strategies for improving adherence, predictors of poor patient compliance 
and interventions for improving adherence are outlined in detail in their review.174 Of the 12 
articles identified in the review, only two focused exclusively on populations taking aspirin for 
primary prevention and one focused on primary and secondary prevention combined. The review 
discusses how factors related to patients, providers, and medications can influence adherence. An 
additional factor affecting adherence to aspirin for prevention is that its use is largely for 
asymptomatic disease; this factor is associated with lower adherence.174 Another factor 
influencing adherence that might be less well known is the mode of use recommendation or 
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prescription. Receiving a prescription for low-dose aspirin can lead to increased adherence 
relative to over-the-counter recommendations from providers.191  

In summary, we found that in RCTs, persistence/adherence to aspirin was generally high (≥85%) 
in the first year, declining to 50 to 83 percent after three to five years, with substantial variability 
across studies. 
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Chapter 4. Discussion 

Summary of Evidence 

Table 10 presents our summary of benefits and harms across all KQs. 

Outcomes in Patients Selected in the General Population 

Colorectal Cancer Incidence and Colorectal Cancer Mortality 

We identified 11 RCTs and seven cohort studies reporting on aspirin and CRC outcomes or 
ACM in the general population. In these studies, aspirin appeared to reduce the risk of both CRC 
incidence and CRC mortality. Timing of aspirin use was important: the effect of aspirin use on 
these endpoints did not appear until approximately 10 years after treatment initiation. The 
observed latency in the effect did not necessarily correspond to duration of aspirin use. In fact, 
we did not find evidence that 10 years of use was absolutely required to achieve an effect on 
CRC incidence and CRC mortality. Many of the studies that reported an effect of aspirin on CRC 
incidence and mortality had average scheduled treatment durations of approximately 5 years. 
Thus, the observed lag in effect is probably not solely a function of longer duration of use. The 
latency in effect is consistent with the hypothesis that aspirin reduces adenoma development and 
progression into carcinoma over a period of many years. However, we could not evaluate this 
hypothesis directly: we were unable to find any RCTs and found only a single cohort study that 
reported the effect of aspirin on adenoma development in persons without a prior adenoma. Data 
from the cohort study were consistent with an impact on reduced adenoma incidence, but limited 
to a single population (women).  

Although duration of use is unlikely to explain the latency in effect of aspirin on CRC incidence 
and CRC mortality entirely, we cannot rule out an association between duration of use and 
magnitude of effect. While there was some indirect evidence of an effect of duration of aspirin 
use, the only direct evidence supporting the potential importance of duration of use came from a 
single RCT111 and several cohort studies.160,161 Since most of the included studies had a 
scheduled duration of 5 years,83,85,111,135 we can draw only limited conclusions about short 
durations of use. We did not find evidence on a minimum required duration of use to prevent 
CRC incidence or CRC mortality.  

All RCT data on aspirin and late or long-term risk of CRC mortality came from studies of daily 
aspirin use at 75 to 1,200 mg/day for primary and secondary CVD prevention.83,85 Point 
estimates were similar across the studies during comparable time intervals and did not suggest a 
difference by dose at or above 75 mg/day. However, only one trial reporting long-term CRC 
mortality (TPT) evaluated a low-dose (≤ 325 mg/day) aspirin intervention in a population 
without pre-existing CVD and no long-term studies of CRC mortality included women without 
pre-existing CVD. Data on late effects or long-term effects were not available from the two large 
U.S. primary prevention studies (WHS and PHS). Thus, when thinking about these results, 
carefully considering to whom they would be applied is crucial. In contrast, data on the 
association between CRC incidence and aspirin use were available from studies of daily and 
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alternate-day aspirin use, thus more completely representing the primary CVD prevention 
population.113,135 Results were consistent across studies. 

All-Cause Mortality 

There was a small reduction in ACM within a 10-year interval from randomization. Point 
estimates were similar across 11 RCTs with varied doses and frequency of aspirin use (summary 
RR, 0.94 [95% CI, 0.89 to 0.99]). Average age at entry for the RCTs was 50 to 60 years. 
Although statistically significant, the upper confidence interval was near 1.0, possibly reflecting 
variations in effect by the doses and durations tested, as well as the studies included; for 
example, the RCTs included studies of primary and secondary prevention of CVD.83 

We posit that aspirin’s effect on ACM was smaller than its effect on CRC mortality for several 
reasons. First, we note that most of the ACM data were collected within 10 years of treatment 
initiation, when we did not observe an effect on CRC incidence or CRC mortality. Second, CRC 
mortality is only one component of ACM. Lack of an effect or an increase in other causes of 
death could outweigh a reduction in risk of CRC mortality.  

Outcomes in Persons With a Prior Adenoma 

We found three RCTs (two good quality, one fair quality) of aspirin in persons with a prior 
adenoma who were adenoma-free at baseline.136,142,144 Two trials provided evidence of a reduced 
risk of adenoma recurrence with low-dose aspirin (81 to 160 mg/day) over three to four years.136 
Two showed a reduced risk of 1-year adenoma recurrence with doses of 160 mg/day or 300 
mg/day.123 Evidence for adenoma prevention with 300 to 325 mg/day over three to four years 
was inconsistent.  

Data on CRC incidence and ACM were available from all three trials over the 3- to 4-year 
followup period. Event numbers were very low, but did not suggest differences between aspirin 
and placebo groups. Followup time points would not be sufficient to detect an impact on these 
outcomes if they were delayed 10 years, as was observed in the general population. None of the 
studies reported on CRC mortality. 

Harms 

We found evidence that aspirin increases the incidence of gastrointestinal bleeding (any and 
serious), intracranial bleeding, and hemorrhagic stroke. Evidence for fatal gastrointestinal 
bleeding was less consistent across studies. However, many of our analyses were limited by low 
event rates. As described below in the Limitations section, the harms literature considered for 
this review was a subset of all available evidence, as it was limited to studies that also reported 
on CRC outcomes. A comprehensive review of harms of aspirin is included in a concurrent 
systematic evidence review prepared for the USPSTF. 
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Other Systematic Reviews 

Several other systematic reviews have been conducted on aspirin and CRC prevention, including 
the review conducted for the USPSTF in 2007.81 In this section, we compare and contrast our 
findings and propose explanations for noted differences between reviews. We limit our 
discussions to reviews published since 2007, as earlier reviews had access to a smaller body of 
literature. As described below, the primary reasons for differences are: 1) our review focused on 
people without high-risk genetic conditions (e.g., FAP, Lynch syndrome) or CRC; 2) our review 
focused on RCTs and cohort studies, primarily to fill evidence gaps on duration, frequency, and 
dose; and 3) our review had access to more recent data. 

2007 Review for the USPSTF 

In 2007, Dube and colleagues conducted a systematic evidence review for the USPSTF on 
aspirin for CRC prevention.81 They found limited and inconsistent evidence on aspirin and CRC 
mortality. Low-dose aspirin (100 mg or 325 mg every other day) did not decrease CRC 
incidence. There was fair evidence that high-dose use reduced CRC incidence; however, Dube 
and colleagues reported good evidence that aspirin reduced adenoma risk. At the time of the 
prior review, no RCTs had reported on CRC mortality. Since the publication of that review, 
Flossman and colleagues111 and Rothwell and colleagues83,85,86 published data on CRC outcomes 
during long-term followup using several trials of aspirin for CVD prevention, though these 
analyses included high-dose interventions and populations with preexisting CVD. Short-term 
CRC mortality data were available from the followup of seven studies by Rothwell and 
colleagues.83,85 However, for CRC incidence, we were also able to include longer-term followup 
from WHS.113 These data enabled us to look at CRC risk by followup period, which was not 
possible in 2007. Our observation of a lack of an early onset effect (0 to 10 years) of aspirin on 
CRC incidence was consistent with the Dube and colleagues’ report on data available in 2007. 
The additional data permitted us to examine a potentially longer lag in the effect of aspirin on 
CRC incidence.  

The 2007 Dube and colleagues review81 found evidence that aspirin reduced the risk of 
colorectal adenomas. We did not find strong evidence for this risk reduction. Dube and 
colleagues included PHS but we did not since PHS reported on all polyps but not specifically on 
adenomas. Our review also included 4-year, full-trial data from APACC, which was not 
available in 2007.142 Finally, ukCAP was published since the prior review.144 Based on these new 
findings, we did not find consistent evidence of a reduced risk of adenoma associated with 
aspirin use, but we could also not rule out the possibility of reduced risk. 

Meta-Analyses by Rothwell and Colleagues 

Flossman and colleagues111 and Rothwell and colleagues83-85 published four IPD meta-analyses 
relevant to our systematic review. We identified only two RCTs (WHS and PHS) that were not 
included in at least one of the Rothwell analyses; thus, our results are fairly similar to the 
Rothwell and colleagues’ reports. 
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In 2007, Flossman and colleagues published long-term followup data for CRC incidence from 
two RCTs of daily aspirin for CVD prevention (BMD and UK-TIA) covering 300 mg/day, 500 
mg/day, and 1,200 mg/day doses.111 Subsequently, Rothwell and colleagues expanded this work 
to examine both CRC incidence and CRC mortality in these studies plus two other studies of low 
dose (75 mg/day) aspirin (SALT and TPT).85 In 2011, Rothwell and colleagues pooled individual 
patient data to study ACM (eight trials) and CRC mortality (six studies);83 these results were 
included in our review. Where results from individual trials were available, we included trial-
level data. Otherwise, we recorded pooled estimates as reported. The results from Rothwell and 
colleagues were very influential on our review. They were the only data source for CRC 
mortality,83,85 although Cook and colleagues reported there was no early effect on CRC mortality 
in WHS (no data provided by randomization group).112 For CRC incidence, we also included 
data from PHS and WHS, which studied alternate-day aspirin use. Our findings were generally 
similar to Flossman and colleagues111 and Rothwell and colleagues83-85 and complementary, 
because they provide some evidence of consistency of effect by gender (through inclusion of 
WHS) and alternate-day aspirin use.  

In 2012, Rothwell and colleagues performed a meta-analysis on cancer incidence and mortality 
using data from 51 trials of daily aspirin.84 Data were from 34 trials with in-trial (duration 
unspecified) CRC mortality data, from which Rothwell and colleagues computed OR, 0.58 (95% 
CI, 0.38 to 0.89) for the association between aspirin use and CRC death. We excluded these 
results in our review because we could not identify which 34 studies were selected to generate 
the computed OR and whether they all met our inclusion criteria. Nevertheless, the results of this 
meta-analysis are important because they provide different information to the previous Rothwell 
and colleagues reports,83,85 which were the sole sources of data on CRC mortality we identified 
in our systematic review. The 2012 Rothwell report focused on the effects of aspirin during the 
trial period (in contrast to the earlier report, which examined extended follow-up). Most of the 
trials had mean treatment periods less than five years. Thus, the data from Rothwell and 
colleagues in 201284 suggest that the effect of aspirin on CRC mortality may occur earlier than 
previously thought, i.e., effects may manifest within 10 years after initiation of aspirin.  

Cooper 2010 Health Technology Assessment 

As part of the United Kingdom Health Technology Assessment program, Cooper and colleagues 
prepared a systematic review on chemoprevention of CRC.63 Aspirin was one of the included 
agents. Their review of RCTs in the general population, i.e., “individuals at no increased risk of 
colorectal cancer” yielded four studies: WHS, PHS, BMD, and UK-TIA. These four studies were 
also included in our review. Qualitatively, our results were similar to the Cooper and colleagues 
2010 review, which reported no reduction in risk of incident CRC with followup ≤10 years 
(pooled RR, 1.01 [95% CI, 0.84 to 1.21]). They reported a reduced risk of CRC during long-term 
followup in the higher-dose aspirin studies (pooled RR, 0.74 [95% CI, 0.57 to 0.97]), especially 
during 10 to 19 years of followup (pooled RR, 0.61 [95% CI, 0.43 to 0.88]). Rothwell and 
colleagues85 reported a similar finding for long-term followup when data from two very low dose 
(75 mg/day) trials were included. 

Cooper and colleagues also reviewed the literature on RCTs of aspirin use in “intermediate-risk” 
persons, i.e., those with a prior adenoma (three studies) or CRC (one study). They reported a 
pooled RR for any adenoma recurrence (across the four studies) of 0.79 (95% CI, 0.68 to 0.92). 
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Our review differed from Cooper and colleagues in two important ways. First, we excluded 
studies of patients with a prior CRC, for which the point estimate contributing to the Cooper 
meta-analysis was RR, 0.61 (95% CI, 0.44 to 0.86) and contributed a weight of 15.1 percent to 
the pooled estimate. Second, the results from the APACC trial that Cooper and colleagues 
included were from one year, whereas ours were from four years. APACC observed a benefit at 
one year but not four years for combined aspirin groups. Thus, the differences between our 
findings and those in Cooper and colleagues can be explained by differences in data sources.  

2013 Health Technology Assessment Review 

In their 2013 Health Technology Assessment systematic review, Sutcliffe and colleagues 
synthesized results from RCTs, systematic reviews, and meta-analyses published since 2008 and 
report results similar to ours. Using Sutcliffe and colleagues reference list168,169 we identified one 
systematic review we had not already retrieved,192 but no additional sources of primary data. The 
main contribution of the review by Sutcliffe and colleagues to our report was that it provided an 
attributable risk (risk difference) of CRC deaths averted with aspirin, as reported in our results 
section (34 to 36 per 100,000 person-years). 

Cole 2009 

In 2009, Cole and colleagues published an individual meta-analysis using patient data from 
AFPP, APACC, and ukCAP, along with an aspirin RCT in people treated for CRC.123 They 
concluded that aspirin reduces the risk of colorectal adenomas in people with prior lesions. We 
included some of their results for KQs 4 and 5. However, not all of their findings were pertinent 
to our review, because they included a study in people with a personal history of CRC; this is the 
primary explanation for differences in our conclusions and the conclusions of Cole and 
colleagues.  

Systematic Reviews of Observational Studies 

Two recent systematic reviews80,82 assessed the evidence on aspirin and CRC incidence from 
observational studies and a third review79 compared results from observational studies to RCTs. 
In general, the reviews were consistent, supporting a reduced risk of CRC with aspirin use. 
Combining case control and cohort studies, Bosetti and colleagues reported a pooled RR of 0.73 
(95% CI, 0.67 to 0.79) for regular aspirin use (one or two tablets per week) and 0.66 (95% CI, 
0.57 to 0.77) for daily aspirin use. They noted significant heterogeneity and some evidence of 
publication bias. Estimates of risk according to time since aspirin use were not provided; 
however, a slightly stronger reduction in risk was suggested for aspirin use ≥5 years compared to 
use less than 5 years. In addition, risk reduction was stronger for regular/high-dose (300 to 500 
mg) compared to low-dose (~100 mg) aspirin use. 

In 2013, Ye and colleagues published a systematic review of cohort studies of aspirin and CRC 
risk, focusing on risk associated with different doses and durations of use.82 Our review included 
four of the five studies they included on dose. Of the nine studies they included for duration, we 
included seven. And, of the nine overlapping but not identical studies that they examined for 
frequency of use, we also included seven. We excluded studies because they were nested case-
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control studies or were missing information on dose. In general, Ye and colleagues found greater 
CRC risk reduction with higher doses, longer use, and more frequent aspirin use; however, these 
associations were not linear. People who used aspirin seven times per week had a reduced risk of 
CRC (RR, 0.82 [95% CI, 0.78 to 0.87]). The RR associated with 75 mg/day increment of aspirin 
was 0.90 (95% CI, 0.86 to 0.94) compared to 0.80 (95% CI, 0.74 to 0.88) for 325 mg/day and a 
similar estimate for 650 mg/day. This finding was consistent with our observations for cohort 
studies but not RCTs. 

Algra and Rothwell performed a systematic review published in 2012 to meta-analyze and 
compare results on the association between aspirin and CRC incidence from RCTs (N=6), 
“standard” cohort studies (N=11), nested case-control studies (N=6), and case-control studies 
(N=26).79 Across all study designs, associations between aspirin and CRC based on pooled 
results were significant. The pooled OR estimate from case-control studies (0.67, [95% CI, 0.60 
to 0.74]) was more similar to RCTs (OR, 0.58 [95% CI, 0.44 to 0.78]) than the estimate from 
cohort studies (OR, 0.85 [95% CI, 0.82 to 0.89]) or nested case-control studies (OR, 0.87 [95% 
CI, 0.75 to 1.00]). The authors attributed this finding to more detailed data collection on 
exposure in case-control studies. Nevertheless, their overall conclusion was that observational 
data provided results similar to RCT data. 

Limitations of the Review and Future Research Needs 

Our review has several limitations based on scope, methods, and the available data. 

Scope 

Because the review was conducted for the USPSTF, we limited our review to primary prevention 
of CRC in average-risk or intermediate-risk persons. We did not include persons with a history 
of CRC or known high-risk genetic conditions. There is a body of literature on the effectiveness 
of aspirin on CRC prevention in high-risk persons, but reviewing it was not within our scope 
based on our target audience. We also did not focus on short-term aspirin use (<1 year) or 
attempt to systematically address the benefit of aspirin combined with other interventions 
(pharmacological or otherwise). 

Methods 

We followed rigorous systematic review and meta-analysis approaches; however, several 
elements of our approach warrant discussion. We undertook this review in parallel with two 
concurrent reviews for the USPSTF (Aspirin for the Primary Prevention of Cardiovascular 
Events, and Aspirin Use in Adults: Total Cancer, All-Cause Mortality and Harms). Therefore, in 
our review, we obtained data on ACM and harms of aspirin only from studies that reported on 
CRC outcomes. Thus, our findings should be considered to come from a specific body of 
literature focused on CRC. For ACM and aspirin harms, this review should be interpreted 
alongside other aspirin topic reviews.  

For KQ 5 (adenoma incidence), we included only studies with pathologically confirmed 
outcomes. We excluded studies with self-report of any polyp type (e.g., PHS, WHS). We might 

Aspirin to Prevent Colorectal Cancer 42 Kaiser Permanente Research Affiliates EPC 



 

have excluded some relevant data, but these data would not have directly informed our KQ of 
adenoma incidence and could be biased because of errors in self-report. 

Excluding retrospective cohort studies and case-control studies may have influenced our results, 
primarily by excluding subgroups that may not have been well-represented in trials. However, 
our inclusion of prospective cohort studies offered some protection against this. Furthermore, as 
described above, a recent systematic review of observational studies and trials produced findings 
similar to those in this report. 

Available Data 

Data for our review came primarily from three sources: 1) long-term followup of trials of aspirin 
for CVD prevention; 2) two U.S. trials of aspirin for CVD and cancer prevention; 3) trials of 
aspirin for adenoma recurrence; and 4) prospective cohort studies. All included studies were of 
fair-to-good quality and had many strengths. Although not necessarily a limitation, all CRC 
mortality data and much CRC incidence and ACM data were collected as part of followup 
studies of CVD trials by Flossman and colleagues and Rothwell and colleagues.83,85,111 No long-
term data on CRC mortality were available from WHS or PHS for us to include in a meta-
analysis. 

The CRC data from the studies included by Rothwell (e.g., BMD, UK-TIA) are therefore not 
completely independent in the way they were collected and analyzed. This factor is not likely to 
affect the validity of the results, but is an important note about the size and variability of the 
literature. Our review yielded important information. However, data were insufficient to 
adequately address the following questions: 

• Does the effect of aspirin on CRC incidence and mortality in average risk persons differ 
if use is daily or every other day? 

• What is the effect of aspirin on CRC incidence and mortality in persons without a prior 
adenoma? 

• Does aspirin reduce the risk of adenoma incidence in persons without a prior adenoma? 
• Does aspirin reduce the long-term risk of all-cause or CRC-specific mortality in people 

with a history of adenoma? 
• Does aspirin reduce the long-term risk of CRC incidence in people with a prior adenoma? 
• Does the effect of aspirin on CRC incidence and mortality differ by age, sex, race, 

comorbidities, family history of cancer, or screening history? 
• How long do the preventive effects of aspirin on CRC incidence and mortality last after 

aspirin is discontinued? 
• Is there an optimal dose of aspirin for CRC prevention? 

Disentangling the effects of recency and duration of aspirin use is inherently difficult. Recency 
has two dimensions: time since first use and time since last use. These can confound each 
another and both may be confounded by duration of use. For example, a person cannot have a 
long duration of use without a long time since first use; however the reverse is possible. We 
could not always assess the independent effects of these various components of timing of use. 
However, the consistency across studies in the timing of effect relative to first use (and across 
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different durations of use) provides some assurance that the observed association with time since 
first use was not completely confounded by duration. Exposure misclassification presents 
another challenge in understanding the effects of recency and duration of use. In RCTs, 
participants may not have followed the study protocol (or may have used aspirin during followup 
after the active intervention) and in cohort studies they may not have recalled or reported their 
use accurately. Both scenarios could affect interpretation of recency and duration of use results. 

Applicability of Findings to Clinical Practice 

In considering whether our findings are applicable to clinical practice in the U.S., we must 
address at least two important questions: 1) Are the trial populations representative of the U.S. 
population? And, in particular, how would findings apply to a population taking aspirin for CVD 
primary prevention? 2) Is aspirin persistence and adherence likely to differ in clinical practice 
compared to trials? Both questions address whether the benefits seen in trials are likely to be 
realized in practice. 

Representativeness of trial populations is important if effectiveness or harms differ by subgroups 
(e.g., sex, race, comorbidities). The trials included in our systematic review were primarily 
among people who were white and did not have contraindications to aspirin, and with the 
exception of WHS, most trials were primarily in men. We did not find many direct comparisons 
of effects across subgroups defined by sex, race, or comorbidities, but the limited data we had 
comparing results across studies with different populations did not suggest differences by sex or 
CVD comorbidities. However, we did not have any data on potential differences in effect by 
race. This does not mean findings cannot be extrapolated to different racial and ethnic groups if 
we assume similar biological mechanisms of aspirin’s effects, but we found no data supporting 
or refuting this assumption. 

Adherence and persistence of aspirin use will likely influence effectiveness in clinical practice. 
The lowest persistence data from our review was from a single observational study using 
electronic dispensing data and suggested just over 50 percent persistence in the first year of 
use190 versus 80 to 92 percent reported in RCTs. As part of our analysis for our CQ, we found 
adherence and persistence levels to be highly consistent across studies regardless of population, 
country, or prevention target (i.e., adenoma recurrence, cancer prevention, primary CVD 
prevention, and secondary CVD prevention). Few trials required a run-in phase, suggesting that 
participants were not selected specifically for ability to comply. Ideally, one could obtain 
information on persistence from cohort studies in the general population. However, most cohort 
studies do not have data permitting analysis of persistence. Most present results according to 
duration of use, which is not the same as persistence. Short-term users may be current users who 
started recently as opposed to people who started in the past and discontinued. In sum, we have 
very little evidence on whether persistence and adherence in clinical practice are similar to trials. 

Another important consideration for clinical practice is the timing of aspirin’s benefits on CRC 
prevention. The available data suggested a latency of approximately 10 years from initiation of 
use. Therefore, benefits are not likely to be realized in people not expected to survive at least 10 
years.  
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Conclusion 

Our systematic review provides evidence that aspirin reduces the risk of CRC incidence and 
CRC mortality in average-risk people, with an apparent time to preventive effect of 
approximately 10 years. Evidence suggests the risk reduction can be attained with 75 mg/day; 
however, data on duration of use or persistence of effect after discontinuation were limited. 
However, the applicability of longer-term effects on CRC mortality may be limited, given the 
paucity of studies including women, low-dose interventions, and populations without preexisting 
cardiovascular disease.  

To date, few studies have examined whether aspirin prevents adenoma incidence in an average-
risk population. However, some evidence suggests that using low-dose aspirin over a short time 
is associated with reduced risk of adenoma recurrence among people with a prior adenoma. 
Additional data on long-term effects on CRC incidence and CRC mortality in persons with a 
history of adenoma were lacking, as were results on CRC mortality from PHS and WHS. Despite 
the apparent protective effect of aspirin on CRC incidence and CRC mortality, data on ACM 
more than 10 years after initiation were sparse. Data on the effect of aspirin within 10 years of 
initiation were available and suggested that aspirin does not appear to have a strong effect on 
ACM within this period and that its use is associated with risks such as intracranial bleeding, 
gastrointestinal bleeding, and hemorrhagic stroke. 

Based on the evidence gaps identified in our review, important directions for future research are 
to: 1) assess potential differences in subgroups, including demographic characteristics, lifestyle 
factors, and biomarkers; and 2) determine how long CRC prevention benefits persist after 
different durations of use and intervals from initiation. Data on potential differences in effects by 
subgroup and length of benefits may have important implications for clinical practice. 
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Figure 1. Analytic Framework 

Note: Numbers indicate Key Questions 

Abbreviations:  ASA = aspirin; CRC = colorectal cancer; FAP = Familial adenomatous polyposis
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Figure 2. Effect of Aspirin on Early Risk (0 to 10 years) of All-Cause Mortality 

Note: Differences from point estimates or 95% confidence intervals reported in studies are due to use of different statistical programs, and are minor and of no 
clinical or statistical significance 

Abbreviations: AAA = Aspirin for Asymptomatic Atherosclerosis; ABI = ankle brachial index; BMD = British Medical Doctors trial; CI = confidence interval; CG = 
control group; ETDRS = Early Treatment Diabetic Retinopathy Study; IG = intervention group; IHD = ischemic heart disease; JPAD = Japanese Primary 
Prevention of Atherosclerosis With Aspirin for Diabetes; mg = milligram; MI = myocardial infarction; PHS = Physicians’ Health Study; POPADAD = Prevention of 
Progression of Arterial Disease and Diabetes; RAO = retinal artery occlusion; RR = relative risk; SALT = Swedish Aspirin Low-dose Trial; SAPAT = Swedish 
Angina Pectoris Aspirin Trial; TIA = transient ischemic attack; TPT = Thrombosis Prevention Trial; UK-TIA = United Kingdom Transient Ischaemic Attack trial; WHS 
= Women’s Health Study; yrs = years 
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Figure 3. Effect of Aspirin on Long-Term Risk (0 to ≥20 Years) of Colorectal Cancer Mortality 

Note: Differences from point estimates or 95% confidence intervals reported in studies are due to use of different statistical programs, and are minor and of no 
clinical or statistical significance 

Abbreviations: BMD = British Medical Doctors trial; CG = control group; CI = confidence interval; IG = intervention group; IHD = ischemic heart disease; mg = 
milligram; RAO = retinal artery occlusion; RR = relative risk; SALT = Swedish Aspirin Low-dose Trial; TIA = transient ischemic attack; TPT = Thrombosis 
Prevention Trial; UK-TIA = United Kingdom Transient Ischaemic Attack; yrs = years 
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Figure 4. Effect of Aspirin on 3- to 4-Year Risk of All-Cause Mortality in Persons With a Prior Adenoma 

Abbreviations: AFPP = Aspirin/Folate Polyp Prevention study; APACC = Association pour la Prevention par l'Aspirine du Cancer Colorectal study; CG = control 
group; CI = confidence interval; IG = intervention group; mg = milligram; OR = odds ratio; ukCAP = United Kingdom Colorectal Adenoma Prevention trial; yrs = 
years
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Figure 5. Effect of Aspirin on Early Risk (0 to 12 Years) of Colorectal Cancer Incidence 

Note: Differences from point estimates or 95% confidence intervals reported in studies are due to use of different statistical programs, and are minor and of no 
clinical or statistical significance 
 
Abbreviations: BMD = British Medical Doctors trial; CG = control group; CI = confidence interval; IG = intervention group; mg = milligram; PHS = Physicians’ 
Health Study; RR = relative risk; TIA = transient ischemic attack; UK-TIA = United Kingdom Transient Ischaemic Attack; WHS = Women’s Health Study; yrs = 
years 
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Figure 6. Effect of Aspirin on Late Risk (10 to 19 Years) of Colorectal Cancer Incidence 

Note: Differences from point estimates or 95% confidence intervals reported in studies are due to use of different statistical programs, and are minor and of no 
clinical or statistical significance 
 
Abbreviations: BMD = British Medical Doctors trial; CG = control group; CI = confidence interval; IG = intervention group; mg = milligram; RR = relative risk; TIA = 
transient ischemic attack; UK-TIA = United Kingdom Transient Ischaemic Attack; WHS = Women’s Health Study; yrs = years
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Figure 7. Effect of Aspirin on Long-Term Risk (0 to ≥20 Years) of Colorectal Cancer Incidence 

Note: Relative risk estimates and confidence intervals from Rothwell and colleagues85 are presented in this figure because the raw number of events was not 
available. Trials included in the pooled result from Rothwell and colleagues were: British Medical Doctors trial, UK Transient Ischaemic Attack study, Swedish 
Aspirin Low-dose Trial, and Thrombosis Prevention Trial 

Abbreviations: CG = control group; CI = confidence interval; IG = intervention group; mg = milligram; RCT = randomized controlled trial; RR = relative risk; WHS 
= Women’s Health Study; yrs = years 
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Figure 8. Effect of Aspirin on 3- to 4-Year Risk of Colorectal Cancer Incidence in Persons With a Prior Adenoma 

Abbreviations: AFPP = Aspirin/Folate Polyp Prevention study; CG = control group; CI = confidence interval; IG = intervention group; mg = milligram; RR = relative 
risk; ukCAP = United Kingdom Colorectal Adenoma Prevention trial; yrs = years 
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Figure 9. Effect of Aspirin on 3- to 4-Year Risk of Colorectal Adenoma Incidence in Persons With a Prior Adenoma 

Note: Differences from point estimates or 95% confidence intervals reported in studies are due to use of different statistical programs, and are minor and of no 
clinical or statistical significance 

Abbreviations: AFPP = Aspirin/Folate Polyp Prevention study; APACC = Association pour la Prevention par l'Aspirine du Cancer Colorectal study; CG = control 
group; CI = confidence interval; IG = intervention group; mg = milligram; RR = relative risk; ukCAP = United Kingdom Colorectal Adenoma Prevention trial; yrs = 
years  
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Figure 10. Effect of Aspirin on Gastrointestinal Bleeding Risk 

*Serious gastrointestinal bleeding 

Note: Differences from point estimates or 95% confidence intervals reported in studies are due to use of different statistical programs, and are minor and of no 
clinical or statistical significance 

Abbreviations: AAA = Aspirin for Asymptomatic Atherosclerosis; ABI = ankle brachial index; AFPP = Aspirin/Folate Polyp Prevention study;  CG = control group; 
CI = confidence interval; IG = intervention group; IHD =  ischemic heart disease; JPAD = Japanese Primary Prevention of Atherosclerosis With Aspirin for 
Diabetes; MI = myocardial infarction; mg = milligrams; PHS = Physicians’ Health Study; POPADAD = Prevention of Progression of Arterial Disease and Diabetes; 
RAO = retinal artery occlusion; RR = relative risk; SALT = Swedish Aspirin Low-dose Trial; SAPAT = Swedish Angina Pectoris Aspirin Trial; TIA = transient 
ischemic attack; TPT = Thrombosis Prevention Trial; ukCAP = United Kingdom Colorectal Adenoma Prevention trial; UK-TIA = United Kingdom Transient 
Ischaemic Attack trial; ukCAP = United Kingdom Colorectal Adenoma Prevention trial; WHS = Women’s Health Study; yrs = years 
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Figure 11. Effect of Aspirin on Serious Gastrointestinal Bleeding Risk 

Note: Differences from point estimates or 95% confidence intervals reported in studies are due to use of different statistical programs, and are minor and of no 
clinical or statistical significance 

Abbreviations: AAA = Aspirin for Asymptomatic Atherosclerosis; ABI = ankle brachial index; AFPP = Aspirin/Folate Polyp Prevention study; CG = control group; 
CI = confidence interval; IG = intervention group; IHD = ischemic heart disease; JPAD = Japanese Primary Prevention of Atherosclerosis With Aspirin for Diabetes; 
mg = milligram; MI = myocardial infarction; OR= odds ratio; PHS = Physicians’ Health Study; RAO = retinal artery occlusion; SALT = Swedish Aspirin Low-dose 
Trial; SAPAT = Swedish Angina Pectoris Aspirin Trial; TIA = transient ischemic attack; TPT = Thrombosis Prevention Trial; UK-TIA = United Kingdom Transient 
Ischaemic Attack trial; yrs = years 
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Figure 12. Effect of Aspirin on Fatal Gastrointestinal Bleeding Risk 

Abbreviations: BMD = British Medical Doctors trial; CG = control group; CI = confidence interval; IG = intervention group; IHD = ischemic heart disease; mg = 
milligram; MI = myocardial infarction; OR = odds ratio; PHS = Physicians’ Health Study; SAPAT = Swedish Angina Pectoris Aspirin Trial; TIA = transient ischemic 
attack; TPT = Thrombosis Prevention Trial; UK-TIA = United Kingdom Transient Ischaemic Attack trial; WHS = Women’s Health Study; yrs = years 
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Figure 13. Effect of Aspirin on Intracranial Bleeding Risk 

Note: Differences from point estimates or 95% confidence intervals reported in studies are due to use of different statistical programs, and are minor and of no 
clinical or statistical significance 
 
Abbreviations: AAA = Aspirin for Asymptomatic Atherosclerosis; ABI = ankle brachial index; AFPP = Aspirin/Folate Polyp Prevention study; BMD = British 
Medical Doctors trial; CG = control group; CI = confidence interval; IG = intervention group; IHD =  ischemic heart disease; JPAD = Japanese Primary Prevention 
of Atherosclerosis With Aspirin for Diabetes; mg = milligram; MI = myocardial infarction: OR = odds ratio; PHS = Physicians’ Health Study; POPADAD = 
Prevention of Progression of Arterial Disease and Diabetes; RAO = retinal artery occlusion; SALT = Swedish Aspirin Low-dose Trial; SAPAT = Swedish Angina 
Pectoris Aspirin Trial; TIA = transient ischemic attack; TPT = Thrombosis Prevention Trial; ukCAP = United Kingdom Colorectal Adenoma Prevention trial; UK-TIA 
= United Kingdom Transient Ischaemic Attack trial; WHS = Women’s Health Study; yrs = years 
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Figure 14. Effect of Aspirin on Hemorrhagic Stroke Risk 

Note: Differences from point estimates or 95% confidence intervals reported in studies are due to use of different statistical programs, and are minor and of no 
clinical or statistical significance 

Abbreviations: AAA = Aspirin for Asymptomatic Atherosclerosis; ABI = ankle brachial index; AFPP = Aspirin/Folate Polyp Prevention study; BMD = British 
Medical Doctors trial; CG = control group; CI = confidence interval; IG = intervention group; IHD = ischemic heart disease; JPAD = Japanese Primary Prevention of 
Atherosclerosis With Aspirin for Diabetes; MI = myocardial infarction; mg = milligram; OR = odds ratio; PHS = Physicians’ Health Study; POPADAD = Prevention 
of Progression of Arterial Disease and Diabetes; SALT = Swedish Aspirin Low-dose Trial; SAPAT = Swedish Angina Pectoris Aspirin Trial; RAO = retinal artery 
occlusion; TIA = transient ischemic attack; TPT = Thrombosis Prevention Trial; UK-TIA = United Kingdom Transient Ischaemic Attack trial; WHS = Women’s 
Health Study; yrs = years 
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Table 1. Effect of Aspirin on All-Cause Mortality in Randomized, Controlled Trials, Overall and by Followup Period 

Study Treatment Group 

Early Onset Risk (0 to 10† Years) Long-Term Cumulative Risk (0 to 20 Years) 

Events/N (%) 
Relative Risk 

Estimate (95% CI) Events/N (%) 
Relative Risk 

Estimate (95% CI) 

WHS112-114 100 mg qod 609/19,934 (3.1%)*  RR, 0.95 (0.85 to 1.06) 1,744/19,934 (8.7)* HR, 1.00 (0.94 to 1.07)|| 
Placebo 642/19,942 (3.2%)* 1,728/19,942 (8.7)* 

PHS118 325 mg qod 217/11,037 (2.0%)* RR, 0.96 (0.80 to 1.14) NR NR 
Placebo 227/11,034 (2.1%)* NR 

BMD83 500 mg/day 270/3,429 (7.9%)* 

OR, 0.88 (0.72 to 1.09) 

IG: NR‡ 
CG: NR‡ HR, 0.96 (0.90 to 1.02) 

Control (no placebo) 151/1,710 (8.8%)* 

UK-TIA83 300 or 1200 mg/day 221/1,621 (13.6%)* OR, 0.90 (0.70 to 1.14) 
Placebo 122/814 (15.0%)* 

TPT83 75 mg/day 216/2,545 (8.5%)* OR, 1.06 (0.87 to 1.29) 
Placebo 205/2,540 (8.1%)* 

SALT85 
75 mg/day 61/676 (9.0%)* 

NR 
NR 

NR 
Placebo 69/684 (10.1%)* NR 

ETDRS83 650 mg/day 340/1,856 (18.3%)* OR, 0.91 (0.77 to 1.08) NR NR 
Placebo 366/1,855 (19.7%)* NR 

SAPAT83 75 mg/day 82/1,009 (8.1%)* OR, 0.77 (0.57 to 1.04) NR NR 

Placebo 106/1,026 10.3%)* NR 

JPAD83 81 or 100 mg/day§ 33/1,262 (2.6%)* ¶ OR, 0.88 (0.55 to 1.40) NR NR 

Placebo 38/1,277 (3.0%)* NR 

POPADAD83 100 mg/day 94/638 (14.7%)* OR, 0.92 (0.68 to 1.25) NR NR 

Placebo 101/638 (15.8%)* NR 

AAA83 100 mg/day 176/1,675 (10.5%)* OR, 0.94 (0.76 to 1.17) NR NR 

Placebo 186/1,675 (11.1%)* NR 
*Calculated 
†Variable follow-up by trial duration, in-trial results 
‡Minimum 5 years scheduled duration of intervention; included BMD, UKTIA, and TPT.83 Combined N=10,502. Total events, events by group, and denominators 

by group not reported 
§Dose not randomized 
||Median follow-up in WHS was 17.5 years 
¶34 events reported in main trial131 

Abbreviations: AAA = Aspirin for Asymptomatic Atherosclerosis; BMD = British Medical Doctors trial; CG = control group; CI = confidence interval; ETDRS = 
Early Treatment Diabetic Retinopathy Study; HR = hazard ratio; IG = intervention group; JPAD = Japanese Primary Prevention of Atherosclerosis With Aspirin for 
Diabetes; mg = milligrams; NR = not reported; OR = odds ratio; PHS = Physicians’ Health Study; POPADAD = Prevention of Progression of Arterial Disease and 
Diabetes; qod  =  every other day; RR = relative risk; SALT = Swedish Aspirin Low-dose Trial ; SAPAT = Swedish Angina Pectoris Aspirin Trial; TPT = Thrombosis 
Prevention Trial; UK-TIA = UK Transient Ischaemic Attack trial; WHS = Women’s Health Study
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Table 2. Effect of Aspirin on Colorectal Cancer Mortality in Randomized, Controlled Trials, Overall and by Followup Period 

Study Treatment Group§ 

Early Onset Risk (0 to 10 Years) Late Onset Risk (10 to 20 Years) Long-Term Cumulative Risk (0 to 20+ Years)‡ 

Events/N 
(%) 

Relative Risk 
Estimate (95 % CI) 

Events/N 
(%) 

Relative Risk 
Estimate (95% CI) Events/N (%) 

Relative Risk 
Estimate (95% CI) 

WHS112 
100 mg qod Total: 65 

IG: NR 
CG: NR 

Reported as “no 
difference” NR NR 

Placebo 

PHS 
325 mg qod 

NR NR NR 
Placebo 

BMD83,85 
500 mg/day 

IG: NR† 
CG: NR† 

HR, 0.79 (0.49 to 
1.26)† 

IG: NR† 
CG: NR† 

HR, 0.51 (0.35 to 
0.74)† 

IG: 59/3,429 (1.7%)* 

OR, 0.73 (0.49 to 1.10) 
Control (no placebo) CG: 40/1,710 (2.3%)* 

UK-
TIA83,85 

1,200 mg/day IG: 11/821 (1.3%)* OR, 0.68 (0.31 to 1.47) 
300 mg/day IG: 8/811 (1.0%)* 

OR, 0.50 (0.21 to 1.17) 
Placebo CG: 16/817 (2.0%)* 

TPT83,85 
75 mg/day IG: 34/2,545 (1.3%)* 

OR, 0.61 (0.40 to 0.94) 
Placebo CG: 55/2,540 (2.2%)* 

SALT85 
75 mg/day 

NR NR 
IG: 7/676 (1.0%)* 

OR, 0.71 (0.27 to 1.86) 
Placebo CG: 10/684 (1.5%)* 

*Calculated 
†Minimum 5 years scheduled duration of intervention; included BMD, UKTIA, and TPT.83 Combined N=10,502. Total events by group, and denominators by group 

not reported 
‡Reported in Rothwell 201085 
§Median scheduled treatment duration was: 6.0 years (BMD), 4.4 years (UK-TIA), 6.9 years (TPT), and 2.7 years (SALT) 

Abbreviations: BMD = British Medical Doctors trial; CG = control group; CI = confidence interval; HR=hazard ratio; IG = intervention group; mg = milligram; NR = 
not reported; OR = odds ratio; PHS = Physicians’ Health Study; qod = every other day; SALT = Swedish Aspirin Low-dose Trial; TPT = Thrombosis Prevention 
Trial; UK-TIA = UK Transient Ischaemic Attack trial; WHS = Women’s Health Study  
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Table 3. Effect of Aspirin on 3- to 4-Year All-Cause Mortality From Randomized, Controlled Trials 
of Persons With a Prior Adenoma 

Study Treatment Group 
Death During Followup, 

Events/N (%) 
Relative Risk 

Estimate (95% CI) 

APACC142 
160 mg/day 0/140 (0%) 

NR 300 mg/day 
Placebo 1/132 (0.8%) 

ukCAP144 300 mg/day 12/472 (2.5%)* NR Placebo 11/467 (2.4%)* 

AFPP136 
81 mg/day 3/377 (0.8%) 

NR 325 mg/day 4/372 (1.1%) 
Placebo 3/372 (0.8%) 

*Calculated 

Abbreviations: AFPP = Aspirin/Folate Polyp Prevention Study; APACC = Association pour la Prevention par 
l'Aspirine du Cancer Colorectal (APACC) study; CI = confidence interval; mg = milligrams; NR = not reported; ukCAP 
= United Kingdom Colorectal Adenoma Prevention trial 
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Table 4. Effect of Aspirin on Colorectal Cancer Incidence in Randomized, Controlled Trials, by Followup Period 

*Calculated 
†0 to 9 years in BMD and UK-TIA, 0 to 10 years in WHS, 0 to 12 years in PHS 
‡Median follow-up in WHS was 17.5 years 
§Median scheduled treatment duration was: 10.1 years (WHS), 6.0 years (BMD), 4.4 years (UK-TIA), 6.9 years (TPT), and 2.7 years (SALT). The mean scheduled 
treatment duration was 5.0 years in PHS. 

Abbreviations: BMD = British Medical Doctors trial; CG = control group; CI = confidence interval; HR = hazard ratio; IG = intervention group; NR = not reported; 
PHS = Physicians’ Health Study; RR = relative risk; SALT = Swedish Aspirin Low-dose Trial; TPT = Thrombosis Prevention Trial; UK-TIA = UK Transient 
Ischaemic Attack trial; WHS = Women’s Health Study 

Study§ Early Onset Risk (0 to 12 Years)† Late Onset Risk (10 to 19 Years) Long-Term Cumulative Risk (0 to 20+ Years)‡ 

 Events/N (%) 

Relative Risk 
Estimate 
(95% CI) Events/N (%) 

Relative Risk 
Estimate 
(95% CI) Events/N (%) 

Relative Risk 
Estimate 
(95% CI) 

WHS113 
IG:  144/19,934 (0.7%) HR, 0.96 (0.76 

to 1.20) 
IG: 58/19,934 (0.3%) HR, 0.58 (0.42 

to 0.80) 
IG: 202/19,934 (1.0%) HR, 0.80 (0.67 

to 0.97) CG: 150/19,942 (0.8%) CG: 99/19,942 (0.5%)* CG: 249/19,942 (1.2%) 

PHS135 
IG: 173/11,037 (1.6%)* RR, 1.03 (0.83 

to 1.28) 
NR 

NR 
NR 

NR 
CG: 168/11,034 (1.5%)* NR NR 

BMD111 
IG: 28/3,429 (0.8%)* HR, 0.82 (0.45 

to 1.49) 
IG: 50/3,429 (1.5%)* HR, 0.64 (0.42 

to 0.97) 
IG: 92/3,429 (2.7%)* HR, 0.70 (0.51 

to 0.97) CG: 17/1,710 (1.0%)* CG: 38/1,710 (2.2%)* CG: 64/1,710 (3.7%)* 

UK-TIA111 
IG: 18/1,632 (1.1%)* HR, 1.14 (0.49 

to 2.61) 
IG: 15/1,632 (0.9%)* HR, 0.51 (0.25 

to 1.00) 
IG: 37/1,632 (2.3%)* HR, 0.82 (0.49 

to 1.38) CG: 8/817 (1.0%)* CG: 15/817 (1.8%)*  CG: 23/817 (2.8%)* 
BMD, UK-
TIA, TPT, 
SALT85 

NR 
NR 

NR 
NR Total=397/14,033 (2.8%)* HR, 0.76 (0.63 

to 0.94) NR NR 
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Table 5. Effect of Aspirin on 3- to 4-Year Incidence of Colorectal Cancer in Randomized, 
Controlled Trials of Persons With a Prior Adenoma 

Study Treatment Group 

Colorectal 
Cancer Incidence 

Events/N (%) 
Relative Risk Estimate (95% CI) 

p-value 

ukCAP144 300 mg/day  3/434 (0.7%)* 

NR Placebo 7/419 (1.7%)* 

AFPP136 
81 mg/day 2/377 (0.5%)* NR 

p-value: 0.71 for difference among three 
groups 

325 mg/day 3/372 (0.8%)* 
Placebo 1/372 (0.3%)* 

*Calculated 

Abbreviations: AFPP = Aspirin/Folate Polyp Prevention Study; CI = confidence interval; mg = milligram; NR = not 
reported; ukCAP = United Kingdom Colorectal Adenoma Prevention trial 
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Table 6. Effect of Aspirin on 3- to 4-Year Incidence of Colorectal Adenoma in Randomized, Controlled Trials of Persons With a Prior 
Adenoma 

*Definition of advanced lesion: APACC, diameter ≥10 mm, ≥25% villous, or high grade dysplasia; ukCAP, adenomas ≥1 cm, villous or tubulovillous adenomas, 
adenomas with severe dysplasia, or colorectal cancer; AFPP, villous or tubulovillous adenoma, adenoma ≥1 cm, severe dysplasia, or invasive cancer 
†Among persons who had undergone a colonoscopy with adequate bowel preparation and visualized cecum, had ≥3 adenomas or ≥1 adenoma 6 millimeters or 
larger, and removal of all polyps in the three months before study entry 
‡Among persons with an adenoma ≥0.5 cm that was removed in the 6 months before recruitment (or earlier if they also had ≥1 adenoma removed in the 6 months 
before randomization) 
§Among persons with a prior adenoma (either ≥1 adenomas in the 3 months before recruitment, ≥1 adenomas removed in the 16 months before recruitment and a 
lifetime history of ≥2 adenomas, or an adenoma ≥1 cm removed in the 16 months before recruitment) and with confirmation of no remaining polyps in the three 
months before recruitment 

Abbreviations: AFPP = Aspirin/Folate Polyp Prevention Study; APACC = Association pour la Prevention par l'Aspirine du Cancer Colorectal; CI = confidence 
interval; mg = milligram; NR = not reported; SD = standard deviation; ukCAP = United Kingdom Colorectal Adenoma Prevention trial

Study 
Treatment 
Group 

Adenoma Incidence Advanced Lesion Incidence* Adenoma Number 

Events/N (%) 

Relative Risk 
Estimate  
(95% CI) Events/N (%) 

Relative Risk 
Estimate  
(95% CI) 

Mean Number 
(SD) 

Relative Risk Estimate 
(95% CI) 

APACC142† 

  NR, p-value 
reported as not 
significant 

 NR, p-value 
reported as not 
significant 

 NR 
Difference in proportions 
(aspirin 160 mg vs. 
placebo: p=0.025) 

160 mg/day 15/55 (27%) 6/55 (11%) 0.4 (0.7) 
300 mg/day 27/47 (57%) 4/47 (8.5%)  1 (1.1) 

Placebo 33/83 (40%) 7/83 (8%) 0.8 (1.3) 

ukCAP144‡ 300 mg/day   99/434 (22.8%) 0.79 (0.63 to 
0.99) 

41/434 (9.4%) 0.63 (0.43 to 
0.91) 

0.31 (0.70) NR, p=0.015 Placebo  121/419 (28.9%) 63/419 (15.0%) 0.47 (0.92) 

AFPP136§ 
81 mg/day 140/366 (38.3%) 0.83 (0.70 to 

0.98) 28/366 (7.7%) 0.58 (0.37 to 
0.90) NR 

NR 325 mg/day 160/355 (45.1%) 0.95 (0.80 to 
1.12) 

38/355 (10.7%) 0.83 (0.55 to 
1.23) 

NR 
Placebo 171/363 (47.1%) 47/363 (12.9%) NR 
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Table 7. Effect of Aspirin on Risk of Gastrointestinal Bleeding in Randomized, Controlled Trials and Cohort Studies 

Study 
Outcome 
Definition Treatment Group 

Gastrointestinal Bleeding Fatal Gastrointestinal Bleed 

Events/N (%) 
Relative Risk Estimate 

(95% CI) Events/N (%) 
Relative Risk 

Estimate (95% CI) 
RCTs 
WHS113†  
Nonspecific GI 
bleeding 

100 mg qod  1,645/19,934 (8.3%) 
HR, 1.14 (1.06 to 1.22) 

3/19,934 (0.02%)*  
NR Placebo 1,452/19,942 (7.3%) 3/19,942 (0.02%)* 

PHS118 
Nonspecific GI 
bleeding 
(major= death or 
required 
transfusion) 

325 mg qod 440/11,037 (4.0%)  
Major=49/11,037 (0.4%)* 

NR,  p=0.55 for 
nonspecific GI bleeding 
 
RR, 1.71 (1.09 to 2.69) 
for major GI bleeding, 
excluding one death 

1/11,037(<0.01%)* 

NR 
Placebo 422/11,034 (3.8%)  

Major=28/11,034 (0.3%)* 0/11,034 (0.0%)* 

BMD124 
GI hemorrhage, 
peptic ulcer 
hemorrhage or 
perforation 

500 mg/day NR 

NR 

3¶/3,429 (0.09%)* 

NR Control (no 
placebo) NR 3¶ /1,710 (0.18%)* 

UK-TIA126  
GI hemorrhage 
(serious=required 
hospitalization or 
fatal) 

1,200 mg/day  39/815 (5%)  
Serious=19/815 (2.3%)* 1,200 mg vs. 300 mg: 

OR, 1.62 (0.94 to 2.79) 
300 mg vs. placebo: 
OR, 2.57 (1.20 to 5.53) 

2/815 (1%)  

NR 300 mg/day 25/806 (3%)  
Serious=10/806 (1.2%)* 0/806 (0%)  

Placebo 9/814 (1%)  
Serious=2/814 (0.2%)* 0/814 (0%)  

SALT127 
GI bleeding 
(severe=required 
hospitalization or 
discontinued 
medication) 

75 mg/day 11/676 (1.6%) 
Severe=9/676 (1.3%) 

NR 

NR 

NR 
Placebo 4/684 (0.6%) 

Severe=4/684 (0.6%) NR 

TPT108§‡ 

Major GI 
bleeding 
 

75 mg/day Upper GI: 
IG: 5/1,268 (0.4%)*  
CG: 1/1,272 (<0.1%)* 
Lower GI: 
IG: 0/1,268 (0%)* 
CG: 1/1,272 (<0.1%)* 
Unknown GI: 
IG: 1/1,268 (<0.1%)* 
CG: 0/1,272 (0%)* 

NR 

0/1,268 (0%) 

NR Placebo 1/1,272 (<0.1%) 

SAPAT130‡ 

Major GI 
bleeding 

75 mg/day 11/1,009 (1.1%)* 

NR 
2/1,009 (0.2%)* 

NR Placebo 6/1,026 (0.6%)* 1/1,026 (0.1%)* 
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Table 7. Effect of Aspirin on Risk of Gastrointestinal Bleeding in Randomized, Controlled Trials and Cohort Studies 

Study 
Outcome 
Definition Treatment Group 

Gastrointestinal Bleeding Fatal Gastrointestinal Bleed 

Events/N (%) 
Relative Risk Estimate 

(95% CI) Events/N (%) 
Relative Risk 

Estimate (95% CI) 
JPAD131 
GI bleeding  
(severe=required 
transfusion) 

81 or 100 mg/day|| 12/1,262 (1.0%)* 
Severe=4/1,262 (0.32%)* 

NR 
NR 

NR 
Placebo 4/1,277 (0.3%)* 

Severe=0/1,277 (0%)* NR 

POPADAD132 
GI bleeding 

100 mg/day 28/638 (4.4%) 
OR, 0.90 (0.53 to 1.52) NR NR Placebo 31/638 (4.9%) NR 

AAA133‡ 
Major GI 
hemorrhage 

100 mg/day 9/1,675 (0.5%)* 

NR 
NR 

NR Placebo 8/1,675 (0.5%)* NR 

ukCAP144 
GI bleeding 

300 mg/day Upper GI: 
IG: 2/472 (0.4%) 

CG: 0/467 (0%) 

Lower GI: 
IG: 3/472 (0.6%) 

CG: 5/467 (1.1%) 

NR 

NR 

NR Placebo NR 

AFPP136‡ 

Serious GI 
bleeding (requiring 
hospitalization or 
surgical 
intervention) 

81 mg/day 2/377 (0.5%)* 

NR, p=0.65 (three 
groups) 

NR 

NR 

325 mg/day 4/372 (1.1%)* NR 

Placebo 3/372 (0.8%)* NR 

Cohort studies 

NHS146 
GI bleeding 
requiring 
hospitalization or 
transfusion  

0.5 to 1.5 tablets/ 
week (325 mg) 

1.07 per 1,000 person-
years NR NR NR 

2 to 5 tablets/week 
(325 mg) 

1.07 per 1,000 person-
years NR NR NR 

6 to 14 tablets/ 
week (325 mg) 

1.40 per 1,000 person-
years NR NR NR 

more than 14 
tablets/week (325 
mg) 

1.57 per 1,000 person-
years NR 

NR 
NR 

No use 0.77 per 1,000 person-
years NR 

*Calculated 
†In-trial and post-trial 
‡Restricted to serious or major events 
§Limited to arms in factorial design that did not receive warfarin, i.e., aspirin only and double placebo 
||Dose not randomized 
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Table 7. Effect of Aspirin on Risk of Gastrointestinal Bleeding in Randomized, Controlled Trials and Cohort Studies 

¶Number of estimated events = (rate of fatal gastric hemorrhage per 10,000 person-years ∗ number of person-years /10,000) + (rate of fatal peptic ulcer 
hemorrhage per 10,000 person-years ∗ number of person-years /10,000) + (rate of fatal peptic ulcer perforation per 10,000 person-years * number of person-years 
/10,000) 

Abbreviations: AAA = Aspirin for Asymptomatic Atherosclerosis; AFPP = Aspirin/Folate Polyp Prevention study; BMD = British Medical Doctors trial; CG = control 
group; CI = confidence interval; GI = gastrointestinal; HR = hazard ratio; IG = intervention group; JPAD = Japanese Primary Prevention of Atherosclerosis With 
Aspirin for Diabetes; mg = milligram; NHS = Nurses’ Health Study; NR = not reported; OR = odds ratio; PHS = Physicians’ Health Study; POPADAD = Prevention 
of Progression of Arterial Disease and Diabetes; qod = every other day; RR = relative risk; SALT = Swedish Aspirin Low-dose Trial; SAPAT = Swedish Angina 
Pectoris Aspirin Trial; TPT = Thrombosis Prevention Trial; ukCAP = United Kingdom Colorectal Adenoma Prevention trial; UK-TIA = UK Transient Ischaemic 
Attack trial; WHS = Women’s Health Study
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Table 8. Effect of Aspirin on Risk of Intracranial Bleeding in Randomized, Controlled Trials 

Study Treatment Group Outcome Definition 

Intracranial Hemorrhage/Bleeding 

Events/N (%) 
Relative Risk Estimate 

(95% CI) 

WHS113† 100 mg qod  Hemorrhagic stroke 85/19,934 (0.4%) HR, 1.36 (0.98 to 1.88) 
Placebo 62/19,942 (0.3%) 

PHS118 325 mg qod Hemorrhagic stroke 23/11,037 (0.2%)* 
RR, 2.14 (0.96 to 4.77) Placebo 12/11,034 (0.1%)* 

BMD124 

500 mg/day Fatal hemorrhagic 
stroke and nonfatal 
stroke, probably 
hemorrhagic 

13‡/3,429 (0.4%)* 

NR Control (no placebo) 6‡/1,710 (0.4%)* 

UK-TIA126 
1,200 mg/day  Intracranial 

hemorrhage 

7/815 (0.9%) 

NR 300 mg/day 7/806 (0.9%) 

Placebo 2/814 (0.2%) 

SALT127 
75 mg/day Intracerebral and 

subarachnoid 
hemorrhage 

11/676 (1.6%)* 

NR Placebo 4/684 (0.6%)* 

TPT108§ 75 mg/day Hemorrhagic and sub-
arachnoid stroke 

3/1,268 (0.2%)* 
NR Placebo 2/1,272 (0.2%)* 

SAPAT130 

 

75 mg/day Subdural hematoma 
and hemorrhagic 
stroke 

6/1,009 (0.6%)* 

NR Placebo 2/1,026 (0.2%)* 

JPAD131 
81 or 100 mg/day|| Subdural hematoma 

and hemorrhagic 
stroke 

8/1,262 (0.6%)* 

NR 
Placebo 7/1,277 (0.5%)* 

POPADAD132 100 mg/day Fatal hemorrhagic 
stroke 

2/638 (0.3%)* 
NR Placebo 3/638 (0.5%)* 

AAA133 100 mg/day Intracranial 
hemorrhage 

11/1,675 (0.7%)* NR Placebo 7/1,675 (0.4%)* 

AFPP136 
81 mg/day 

Hemorrhagic stroke 
1/377 (0.3%)* 

NR 325 mg/day 0/372 (0%)* 
Placebo 0/372 (0%)* 

ukCAP144 300 mg/day Subarachnoid 
hemorrhage 

2/472 (0.4%)* NR Placebo 0/467 (0%)* 
*Calculated 
†In-trial and post-trial 
‡Number of estimated events = (rate of fatal hemorrhagic stroke per 10,000 person-years ∗ number of person-years 
/10,000) + (rate of nonfatal, probable hemorrhagic stroke per 10,000 person-years ∗ number of person-years /10,000) 
§Limited to arms in factorial design that did not receive warfarin, i.e., aspirin only and double placebo 
||Dose not randomized 

Abbreviations: AAA = Aspirin for Asymptomatic Atherosclerosis; AFPP = Aspirin/Folate Polyp Prevention study; 
BMD = British Medical Doctors trial; CI = confidence interval; HR = hazard ratio; JPAD = Japanese Primary 
Prevention of Atherosclerosis With Aspirin for Diabetes; mg = milligram; NR = not reported; PHS = Physicians’ Health 
Study; POPADAD = Prevention of Progression of Arterial Disease and Diabetes; qod = every other day; RR = relative 
risk; SALT = Swedish Aspirin Low-dose Trial; SAPAT = Swedish Angina Pectoris Aspirin Trial; ukCAP = United 
Kingdom Colorectal Adenoma Prevention trial; UK-TIA = UK Transient Ischaemic Attack trial; TPT = Thrombosis 
Prevention Trial; WHS = Women’s Health Study
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Table 9. Effect of Aspirin on Risk of Hemorrhagic Stroke in Randomized, Controlled Trials 

Study Treatment Group Events/N (%) Relative Risk Estimate (95% CI) 

WHS113† 100 mg qod 85/19,934 (0.4%) HR, 1.36 (0.98 to 1.88) Placebo 62/19,942 (0.3%) 

PHS118 325 mg qod 23/11,037 (0.2%)* 

RR, 2.14 (0.96 to 4.77) Placebo 12/11,034 (0.1%)* 

BMD124 
500 mg/day 13**/3,429 (0.4%)* NR 
Control (no placebo) 6**/1,710 (0.4%)* 

UK-TIA126‡ 
1,200 mg/day  7/815 (0.9%) 

NR 300 mg/day 7/806 (0.9%) 
Placebo 2/814 (0.2%) 

TPT108§ 75 mg/day 2/1,268 (0.2%) 

NR Placebo 0/1,272 (0%) 

SALT127 75 mg/day 8††/676 (1.2%)* 

NR Placebo 3††/684 (0.4%)* 

SAPAT130 75 mg/day 5/1,009 (0.5%)* 
NR Placebo 2/1,026 (0.2%)* 

JPAD131 81 or 100 mg/day‖ 6/1,262 (0.5%)* 
NR Placebo 7/1,277 (0.5%)* 

POPADAD132¶ 100 mg/day 2/638 (0.3%)* 

NR Placebo 3/638 (0.5%)* 

AAA133 100 mg/day 5/1,675 (0.3%)* NR Placebo 4/1,675 (0.2%)* 

AFPP136 

81 mg/day 1/377 (0.3%)* 

NR 325 mg/day 0/372 (0%)* 
Placebo 0/372 (0%)* 

*Calculated 

†Includes post-trial followup; fatal stroke, is limited to in-trial followup 
‡Limited to major or disabling hemorrhagic stroke 
§Limited to arms in factorial design that did not receive warfarin, i.e., aspirin only and double placebo 
‖Dose not randomized 
¶Limited to fatal hemorrhagic stroke 
**Number of events estimated = (rate of fatal hemorrhagic stroke per 10,000 person-years ∗ number of person-years 
/10,000) + (rate of nonfatal probable hemorrhagic stroke per 10,000 person-years ∗ number of person-years /10,000 
††Intracerebral hemorrhage 

Abbreviations: AAA = Aspirin for Asymptomatic Atherosclerosis; AFPP = Aspirin/Folate Polyp Prevention study; 
BMD = British Medical Doctors trial; HR = hazard ratio; JPAD = Japanese Primary Prevention of Atherosclerosis With 
Aspirin for Diabetes; mg = milligram; NR = not reported; PHS = Physicians’ Health Study; POPADAD = Prevention of 
Progression of Arterial Disease and Diabetes; qod = every other day; RR = relative risk; SALT = Swedish Aspirin 
Low-dose Trial; SAPAT = Swedish Angina Pectoris Aspirin Trial; TPT = Thrombosis Prevention Trial; UK-TIA = UK 
Transient Ischaemic Attack trial; WHS = Women’s Health Study
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Table 10. Summary of Evidence 

 Key Question 

Number  of 
Studies (k) 

Design Major Limitations Consistency Applicability 
Overall 
Quality Summary of Findings 

 KQ1/3. All-cause 
mortality and 
colorectal cancer 
mortality 
 

General population 
 
All-cause mortality 
k=11 RCT 
k=1 Cohort 

Limited data on 
late-onset risk (≥10 
years after aspirin 
initiation). Limited 
direct comparisons 
of dose, frequency, 
and duration.  

Consistent evidence 
for early risk (0 to 10 
years after initiation 
of aspirin); 9 of 10 
showed reduced risk 
with aspirin use. 

RCT populations 
included primary and 
secondary CVD 
prevention patients and 
varied considerably in 
risk of all-cause 
mortality. 

Good Small benefit of aspirin on all-cause 
mortality within 10 years of starting 
treatment. Data on longer-term 
effects or comparing effects in 
subgroups were sparse. 

General population 
 
CRC mortality 
k=8 RCT* 

k=1 Cohort 

Trial-level data not 
available for early 
and late risk of 
CRC mortality, 
(pooled results 
only). 
Long-term data not 
available from 
WHS or PHS.  
Limited direct 
comparisons of 
dose, frequency, 
and duration.  

Consistent evidence 
on longterm 
cumulative risk from 
four studies; all 
showed aspirin 
reduced CRC 
mortality risk. 

RCT participants were 
mostly male. 
Populations included 
primary and secondary 
CVD prevention. 
Studies conducted in 
United Kingdom, but 
likely applicable to 
United States.  

Good Evidence suggests aspirin reduces 
long-term CRC mortality ~33 
percent with an induction period of 
~10 years. Limited data suggest no 
effect on CRC mortality within 5 to 
10 years of starting aspirin. 
Suggestion of greater risk reduction 
with longer duration of aspirin use 
but not higher dose. Data 
comparing effects in subgroups 
were sparse. 

Persons with a prior 
adenoma 
 
All-cause mortality 
k=3 RCT 
 
 

Few studies, short 
followup, small 
number of events. 
Limited direct 
comparisons of 
dose, frequency, 
and duration.  
 

Limited available 
data appeared 
somewhat 
consistent. Too few 
studies and events 
for formal analysis. 

Good applicability to 
persons with recent 
adenoma removal and 
polyp-free. 

Good Aspirin does not appear to reduce 
all-cause mortality in persons with a 
prior adenoma over a 3- to 4-year 
period. Data comparing effects over 
a longer followup period or in 
subgroups were lacking. 

Persons with a prior 
adenoma  
 
CRC mortality 
k=0 

No data.  
 

NA NA NA NA 

KQ4. Colorectal 
cancer incidence 

General population 
 
k=6 RCT 
k=7 cohort 

Trial-level data not 
available for one of 
the pooled 
estimates for long-
term cumulative 
CRC risk. Limited 
direct comparisons 
of dose, frequency, 
and duration.  

Evidence that aspirin 
reduces CRC 
incidence after 10-
year latency and 
long-term cumulative 
risk was consistent 
across included 
trials. 

Study populations 
included primary and 
secondary CVD 
prevention patients. 
 

Good Evidence suggests aspirin reduces 
long-term CRC incidence ~20 to 24 
percent with an induction period of 
~10 years. Limited evidence of 
differences in effect by dose, 
frequency, or duration. 
Data comparing effects in 
subgroups were lacking. 
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Table 10. Summary of Evidence 

 Key Question 

Number  of 
Studies (k) 

Design Major Limitations Consistency Applicability 
Overall 
Quality Summary of Findings 

Persons with a prior 
adenoma 
 
k=3 RCT 

Few studies, short 
follow-up, small 
number of events.  
 

In one study, aspirin 
users had lower risk 
than controls; in the 
other study, placebo 
group had lower risk. 
Data for third study 
not available 
separately from 
pooled data across 
three trials. 

Applicable to persons 
with recent adenoma 
removal and polyp-
free. 

Good Limited data did not suggest an 
association between aspirin use 
and CRC incidence over the short 
term (3 to 4 years) in persons with 
adenoma history. 

KQ5. Colorectal 
adenoma 
incidence 

General population 
 
k=1 cohort 

Limited to one 
retrospective 
cohort study. 

NA Limited. Cohort 
members were all 
women and majority 
white. 

Fair A single cohort study reported a 
reduced risk of at least one distal 
adenoma with aspirin use. 

Persons with a prior 
adenoma 
 
k=3 RCT 
 

Few studies, short 
followup. 

Not consistent 
across doses or 
followup times. 

Applicable to persons 
with recent adenoma 
removal and polyp free. 

Good Some suggestion of reduced risk 
with over a 3- to 4-year period with 
low-dose aspirin (81 or 160 
mg/day). Two RCTs suggested 
reduced risk of adenoma 
recurrence with 160 or 300 mg/day 
aspirin after 1 year (at followup 
colonoscopy), but effect of 300 or 
325 mg/day over a 3- to 4-year 
period was unclear.  

KQ7. Harms 
 

 

Gastrointestinal 
bleeding 
 
k=12 RCT 
k=1 cohort 

Small number of 
severe and fatal 
events. 

Consistent increase 
in gastrointestinal 
bleeding risk in 
patients assigned to 
differing aspirin 
doses. Relative risk 
estimates for fatal 
gastrointestinal 
bleeding not 
consistent across 
four studies that 
reported them. 

RCTs restricted to 
patients without 
contraindications to 
aspirin. 

Fair Evidence of increased risk of any 
gastrointestinal bleeding and 
serious gastrointestinal bleeding 
with aspirin use but not fatal 
gastrointestinal bleeding. 

Intracranial bleeding 
 
k=12 RCT 

Definition not 
consistent across 
studies; small 
number of events. 

Consistent increase 
in intracranial 
bleeding risk in 
patients assigned 
different aspirin 
doses. 

RCTs restricted to 
patients without 
contraindications to 
aspirin. 

Fair Data suggest increased intracranial 
bleeding risk with aspirin. 
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Table 10. Summary of Evidence 

 Key Question 

Number  of 
Studies (k) 

Design Major Limitations Consistency Applicability 
Overall 
Quality Summary of Findings 

Hemorrhagic stroke 
 
k=11 RCT 

RCTs restricted to 
patients without 
contraindications 
to aspirin. 

Consistent 
increased risk of 
hemorrhagic stroke 
in patients assigned 
to aspirin. 

RCTs restricted to 
patients without 
contraindications to 
aspirin. 

Good Consistent evidence suggested 
aspirin increased risk of 
hemorrhagic stroke. 

Age-related macular 
degeneration 

See Evidence Synthesis for Aspirin for Prevention of All Cancers 

*Includes WHS, which reported findings but did not provide data 

Abbreviations: CRC = colorectal cancer; CVD = cardiovascular disease; KQ = key question; mg = milligram; NA = not applicable; PHS = Physicians’ Health 
Study; RCT=randomized controlled trial; WHS = Women’s Health Study 
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Appendix A. Literature Search Strategies 

A. Systematic Evidence Review Search Strategies 

Cochrane Database of Systematic Reviews search strategy 
 
#1 (colorectal or colon or colonic or rectal or rectum or rectosigmoid or adenomat*):ti,ab,kw   
#2 (cancer* or carcinoma* or adenocarcinoma* or malignan* or tumor* or tumour* or neoplasm* or 
polyp*):ti,ab,kw   
#3 #1 and #2   
#4 (NSAID* or "Nonsteroidal Antiinflammatory" or "Non steroidal Antiinflammatory" or "Nonsteroidal 
Anti inflammatory" or "Non steroidal Anti inflammatory"):ti,ab,kw   
#5 (Cyclooxygenase next Inhibitor* or Cyclo next Oxygenase next Inhibitor* or Cyclooxygenase next 2 
next Inhibitor* or Cyclo next oxygenase next 2 next Inhibitor* or COX2 next Inhibitor* or COX next 2 
next Inhibitor*):ti,ab,kw   
#6 (Aspirin or "acetylsalicylic acid" or Salicylate*):ti,ab,kw   
#7 (Celecoxib or Diclofenac or Diflunisal or Etodolac or Fenoprofen or Flurbiprofen or Indomethacin or 
Ketroprofen or Ketorolac):ti,ab,kw   
#8 (Meclofenamate or "Meclofenamic Acid" or "Mefenamic Acid" or Nabumetone or Naproxen or 
Oxaprozin or Piroxicam or Sulindac or Tolmetin):ti,ab,kw   
#9 (Ibuprofen or Meloxicam):ti,ab,kw   
#10 (chemoprevent* or chemoprophyl*):ti,ab,kw   
#11 #4 or #5 or #6 or #7 or #8 or #9 or #10   
#12 #3 and #11 from 2004 to 2013, in Cochrane Reviews (Reviews and Protocols)  
 
Database of Abstracts of Reviews of Effects search strategy 
 
1 (colorectal ) OR (colon) OR (colonic) OR (rectal) OR (rectum) IN DARE FROM 2004 TO 2013 
2 (rectosigmoid) OR (adenomat*) IN DARE FROM 2004 TO 2013 
3 #1 OR #2 
4 (cancer*) OR (carcinoma*) OR (adenocarcinoma*) OR (malignan*) OR (tumor*) IN DARE FROM 
2004 TO 2013 
5 (tumour*) OR (neoplasm*) OR (polyp*) IN DARE FROM 2004 TO 2013 
6 #4 OR #5 
7 #3 AND #6 
8 (NSAID*) OR (Nonsteroidal ADJ Antiinflammatory) OR (Non ADJ steroidal ADJ Antiinflammatory) 
OR (Nonsteroidal ADJ Anti ADJ inflammatory) OR (Non ADJ steroidal ADJ Anti ADJ inflammatory) 
IN DARE FROM 2004 TO 2013 
9 (Cyclooxygenase ADJ Inhibitor*) OR (Cyclo ADJ Oxygenase ADJ Inhibitor*) OR (Cyclooxygenase 
ADJ 2 ADJ Inhibitor*) OR (Cyclo ADJ oxygenase ADJ 2 ADJ Inhibitor*) OR (COX2 ADJ Inhibitor*) 
IN DARE FROM 2004 TO 2013 
10 (COX ADJ 2 ADJ Inhibitor*) OR (Aspirin) OR (acetylsalicylic ADJ acid) OR (Salicylate*) OR 
(Celecoxib) IN DARE FROM 2004 TO 2013 
11 (Diclofenac) OR (Diflunisal) OR (Etodolac) OR (Fenoprofen) OR (Flurbiprofen) IN DARE FROM 
2004 TO 2013 
12 (Indomethacin) OR (Ketroprofen) OR (Ketorolac) OR (Meclofenamate) OR (Meclofenamic ADJ 
Acid) IN DARE FROM 2004 TO 2013 
13 (Mefenamic ADJ Acid) OR (Nabumetone) OR (Naproxen) OR (Oxaprozin) OR (Piroxicam) IN 
DARE FROM 2004 TO 2013 
14 (Sulindac) OR (Tolmetin) IN DARE FROM 2004 TO 2013 
15 (Ibuprofen) OR (Meloxicam) IN DARE FROM 2004 TO 2013 
16 #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 
17 #7 AND #16 
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Appendix A. Literature Search Strategies 

PubMed search strategy 
 
#21 #3 AND #18 AND systematic[sb] Filters: Publication date from 2004/01/01; English  
#20 #3 AND #18 AND systematic[sb] Filters: English 
#19 #3 AND #18 AND systematic[sb] 
#18 #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #14 OR #15 OR #16 OR #17 
#17 chemoprevent*[ti] OR chemoprophyl*[ti] 
#16 Ibuprofen[tiab] OR Meloxicam[tiab] 
#15 Meclofenamate[tiab] OR Meclofenamic Acid[tiab] OR Mefenamic Acid[tiab] OR Nabumetone[tiab] 
OR Naproxen[tiab] OR Oxaprozin[tiab] OR Piroxicam[tiab] OR Sulindac[tiab] OR Tolmetin[tiab] 
#14 Celecoxib[tiab] OR Diclofenac[tiab] OR Diflunisal[tiab] OR Etodolac[tiab] OR Fenoprofen[tiab] OR 
Flurbiprofen[tiab] OR Indomethacin[tiab] OR Ketroprofen[tiab] OR Ketorolac[tiab] 
#9 Aspirin[tiab] OR acetylsalicylic acid[tiab] OR Salicylate*[tiab] 
#8 Cyclooxygenase Inhibitor*[tiab] OR Cyclo Oxygenase Inhibitor*[tiab] OR Cyclooxygenase 2 
Inhibitor*[tiab] OR Cyclo oxygenase 2 Inhibitor*[tiab] OR COX2 Inhibitor*[tiab] OR COX 2 
Inhibitor*[tiab] 
#7 NSAID*[tiab] OR Nonsteroidal Antiinflammatory[tiab] OR Non steroidal Antiinflammatory[tiab] OR 
Nonsteroidal Anti inflammatory[tiab] OR Non steroidal Anti inflammatory[tiab] 
#6 "nabumetone" [Supplementary Concept] OR Naproxen[mesh] OR "oxaprozin" [Supplementary 
Concept] OR Piroxicam[mesh] OR Sulindac[mesh] OR Tolmetin[mesh] OR 
"Chemoprevention"[Mesh:NoExp] 
#5 Diclofenac[mesh] OR Diflunisal[mesh] OR Ibuprofen[mesh] OR Etodolac[mesh] OR 
Fenoprofen[mesh] OR Flurbiprofen[mesh] OR "Indomethacin"[Mesh:NoExp] OR Ketoprofen[mesh] OR 
Ketorolac[mesh] OR "Meclofenamic Acid"[Mesh] OR "Mefenamic Acid"[Mesh] OR "meloxicam" 
[Supplementary Concept] 
#4 "Anti-Inflammatory Agents, Non-Steroidal"[Mesh:noexp] OR "Cyclooxygenase 
Inhibitors"[Mesh:noexp] OR "Cyclooxygenase 2 Inhibitors"[Mesh] OR "Anti-Inflammatory Agents, Non-
Steroidal"[Pharmacological Action] OR "Aspirin"[Mesh] OR "Salicylates"[Mesh:NoExp] OR 
"celecoxib"[Supplementary Concept] 
#3 #1 OR #2 
#2  ((colorectal[tiab] OR colon[tiab] OR colonic[tiab] OR rectal[tiab] OR rectum[tiab] OR 
rectosigmoid*[tiab] OR adenomat*[tiab]) AND (cancer*[tiab] OR carcinoma*[tiab] OR 
adenocarcinoma*[tiab] OR malignan*[tiab] OR tumor[tiab] OR tumoro* OR tumors OR tumour*[tiab] 
OR neoplasm*[tiab] OR polyp OR polypo* OR polyps*[tiab])) 
#1 "Colorectal Neoplasms"[Mesh:noexp] OR "Adenomatous Polyposis Coli"[Mesh:noexp] OR "Colonic 
Neoplasms"[Mesh:noexp] OR "Sigmoid Neoplasms"[Mesh:noexp] OR "Colorectal Neoplasms, 
Hereditary Nonpolyposis"[Mesh] OR "Rectal Neoplasms"[Mesh] OR "Anus Neoplasms"[Mesh:noexp] 
OR "Anal Gland Neoplasms"[Mesh] OR "Colonic Polyps"[Mesh] OR "Adenomatous 
Polyps"[Mesh:noexp] 

B. Key Question Literature Search Strategies 

Database: Ovid MEDLINE(R) without Revisions <1996 to September Week 2 2013>, Ovid 
MEDLINE(R) Daily Update <September 20, 2013>, Ovid MEDLINE(R) In-Process & Other 
Non-Indexed Citations <September 20, 2013> 
 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     Colorectal Neoplasms/ (44682) 
2     Adenomatous Polyposis Coli/ (3261) 

Aspirin to Prevent Colorectal Cancer 89 Kaiser Permanente Research Affiliates EPC 



Appendix A. Literature Search Strategies 

3     Colonic Neoplasms/ (28061) 
4     Sigmoid Neoplasms/ (1333) 
5     Colorectal Neoplasms, Hereditary Nonpolyposis/ (2858) 
6     Rectal Neoplasms/ (13410) 
7     Anus Neoplasms/ (2312) 
8     Anal Gland Neoplasms/ (56) 
9     Colonic Polyps/ (4018) 
10     Adenomatous Polyps/ (894) 
11     (colorectal or colon or colonic or rectal or rectum or rectosigmoid$ or adenomat$).ti,ab. 
(179977) 
12     (cancer$ or carcinoma$ or adenocarcinoma$ or malignan$ or tumor$ or tumour$ or 
neoplas$ or polyp$).ti,ab. (1471032) 
13     11 and 12 (123625) 
14     1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 13 (139804) 
15     Aspirin/ (17756) 
16     Salicylates/ (2799) 
17     aspirin.ti,ab. (22644) 
18     acetylsalicylic acid.ti,ab. (3377) 
19     salicylate$.ti,ab. (3860) 
20     15 or 16 or 17 or 18 or 19 (35077) 
21     14 and 20 (1162) 
22     limit 21 to (english language and yr="2004 -Current") (699) 
23     remove duplicates from 22 (699) 
 
Database: PUBMED-   [publisher supplied references only] 
-------------------------------------------------------------------------------- 
#6 Search #3 AND publisher[sb] Filters: Publication date from 2004/01/01 to 

2013/12/31; English 

#5 Search #3 AND publisher[sb] Filters: English 

#4 Search #3 AND publisher[sb] 

#3 Search #1 AND #2 

#2 Search Aspirin[tiab] OR acetylsalicylic acid[tiab] OR Salicylate*[tiab] 

#1 Search ((colorectal[tiab] OR colon[tiab] OR colonic[tiab] OR rectal[tiab] OR 
rectum[tiab] OR rectosigmoid*[tiab] OR adenomat*[tiab]) AND (cancer[tiab] 
OR cancers[tiab] OR cancerous[tiab] OR carcinoma*[tiab] OR 
adenocarcinoma*[tiab] OR malignan*[tiab] OR tumor[tiab] OR tumoro* OR 
tumors OR tumour*[tiab] OR neoplasm*[tiab] OR polyp OR polypo* OR 
polyps[tiab])) 

Database: Cochrane Central Register of Controlled Clinical Trials (CENTRAL) 
Issue 8 of 12, August 2013 
-------------------------------------------------------------------------------- 
#1 (colorectal or colon or colonic or rectal or rectum or rectosigmoid or adenomat*):ti,ab,kw from 
2004 to 2013, in Trials   
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#2 (cancer* or carcinoma* or adenocarcinoma* or malignan* or tumor* or tumour* or neoplas* or 
polyp*):ti,ab,kw from 2004 to 2013, in Trials   
#3 #1 and #2 from 2004 to 2013, in Trials   
#4 (Aspirin or "acetylsalicylic acid" or Salicylate*):ti,ab,kw from 2004 to 2013, in Trials   
#5 #3 and #4 from 2004 to 2013, in Trials
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Appendix A Table 1. Inclusion and Exclusion Criteria 

 Included Excluded 
Populations Men and women aged 40 years or 

older 
• Nonhuman populations 
• Studies where the majority of patients were 

younger than 40 years old 
• Studies limited to or with a high proportion 

of patients with the following conditions who 
could not be examined separately: 
o Familial adenomatous polyposis 
o Lynch syndrome 
o Personal history of CRC 
o Inflammatory bowel disease (Crohn’s 

disease and ulcerative colitis) 
o No colon 
o History of another cancer or familial 

multiple cancer syndrome that includes 
CRC 

o Symptomatic (i.e., undergoing diagnostic 
colonoscopy) 

Interventions KQs 1/3, 4, and 5: 
• Oral aspirin  
• Aspirin use for any indication (e.g., 

primary or secondary prevention of 
cardiovascular disease, arthritis 
treatment), as long as intended 
duration is at least 1 year  

KQ7:  
No minimum intended duration of use 

• Interventions/exposures limited to combined 
products containing levels of aspirin below 
75 mg per day or every other day 

• Interventions/exposures limited to 
nonaspirin NSAIDs 

• Interventions/exposures using nonoral 
routes of delivery 

• Studies with no information on dose 
• Interventions/exposures limited to irregular 

or occasional use only 
Comparators • Placebo 

• No treatment 
(Note: includes studies in which both 
intervention and control (or exposed 
and unexposed) groups may be taking 
other medications or supplements.) 

• Studies limited to comparison of aspirin with 
other medications 

• Studies examining aspirin in combination 
with other medications (i.e., intentional 
cotreatment) for chemoprevention  

Outcomes KQs 1/3, 4, and 5 (benefits): 
• Colorectal adenoma incidence  
• Colorectal adenoma number 
• Advanced adenoma incidence 
• Advanced neoplasia  
• CRC incidence 
• CRC mortality 
• All-cause mortality 

KQ7 (harms): 
• Major nonintracranial bleeding, 

particularly serious gastrointestinal 
bleeding 

• Intracranial bleeding 
• Stroke (any, hemorrhagic) 
• Age-related macular degeneration 

• CRC metastasis or progression 
 

Study 
Design 

KQs 1/3, 4, 5, and 7 
RCTs, CCTs, fair-quality and good-
quality systematic reviews of RCTs, 
meta-analyses of RCTs, and high- 
quality prospective cohort studies 

KQ 1/3, 4, 5, and 7 
Retrospective cohort studies, case control 
studies, case series, case reports, narrative 
reviews, commentaries, or editorials 
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Abbreviations: CCT = controlled clinical trial; CRC = colorectal cancer; KQ = key question; mg = milligram; NSAIDs 
= nonsteroidal anti-inflammatory drugs; RCT = randomized controlled trials

KQ7 
Studies that do not report on CRC outcomes 

Timing No minimum followup  
Setting Outpatient  Exclusively inpatient 
Country All countries  
Language English Non-English  
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Appendix A Table 2. Quality Assessment Criteria 

Study Design Adapted Quality Criteria 
Randomized 
controlled trials, 
adapted from the 
USPSTF 
methods193 

• Was random assignment valid? 
• Was allocation concealed at randomization? 
• Were eligibility criteria specified? 
• Were groups similar at baseline? 
• Were outcome assessors blinded? 
• Were measurements equal, valid and reliable? 
• Was adherence to the intervention adequate? 
• Was followup acceptable? 
• Were the statistical methods acceptable? 
• Was an intent-to-treat analysis performed? 
• Was handling of missing data appropriate? 
• Was there evidence of selective reporting of outcomes? 
• What was the funding source? 

Cohort studies, 
adapted from the 
Newcastle-Ottawa 
Scales107 

• Was the exposed cohort representative? 
• Was the selection of the nonexposed cohort systematic? 
• Were eligibility criteria specified? 
• Was the outcome of interest not present at baseline? 
• Were potential confounders considered in study design? 
• Were groups similar at baseline? 
• Was ascertainment of exposure reported? 
• Were measurements equal, valid and reliable? 
• Were outcome assessors blinded? 
• Was followup acceptable? 
• Were the statistical methods acceptable? 
• Was there evidence of differential censoring? 
• Was handling of missing data appropriate? 
• Was there adjustment for confounders? 
• What was the funding source? 

Abbreviations: USPSTF = U.S. Preventive Services Task Force
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Appendix B. Ongoing or Recently Completed Studies 

RCT Aim Population Intervention Control Relevant Outcomes Status 
Systematic 
Evaluation of 
Aspirin and Fish Oil 
(SeAFOod) polyp 
prevention trial194 
(ISRCTN05926847) 

Determine whether 
EPA or ASA 
prevent colorectal 
adenomas 

English Bowel Cancer 
Screening Program: 
patients aged 55 to 73 
years identified as 
“high risk” (detection 
of ≥5 small adenomas 
or ≥3 adenomas with 
at least one ≥10 mm 
in diameter) at first 
screening 
colonoscopy 

1 g EPA-free fatty acid 
twice daily or 300 mg 
ASA daily for 12 
months 

 

Placebo Number of patients 
with colorectal 
adenomas, AEs, 
number of patients 
with “advanced” 
adenomas, number of 
adenomas, number of 
“advanced” 
adenomas, location of 
adenomas 

Completed as of 
May 2014 

Aspirin in 
Preventing 
Colorectal Cancer 
in Patients at 
Increased Risk of 
Colorectal Cancer 
(NCT00468910) 

Determine how 
well aspirin 
prevents CRC in 
patients with 
increased CRC risk  

Patients up to 75 
years old with history 
of significant colonic 
neoplasia 

Daily aspirin (dose not 
specified) 

Placebo Spectral markers in 
distant colonic 
mucosa 

Ongoing as of 
December 2013 

Abbreviations: AE = adverse events; ASA = acetylsalicylic acid; CRC = colorectal cancer; EPA = eicosapentaenoic acid; g = gram; mg = milligram; mm = 
millimeter; NSAIDs = nonsteroidal antiinflammatory drugs; RCT = randomized controlled trial 
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Code Reason for Exclusion 
E1 Trial results not yet reported 
E2 Wrong population 
E3 Wrong intervention or exposure 
E3a Exposure to ASA less than 12 months 
E3b No information on ASA dosage 
E3c No minimum ASA dose specified 
E3d Comparison group limited to ASA users or includes regular ASA users 
E3f ASA cannot be separated from other medications 
E4 No relevant outcomes 
E5 Wrong study design 
E6 Systematic review or meta-analysis with no primary data 
E7 Wrong setting 
E8 Non-English 
E9 Poor quality 
E10 Unable to locate 
Abbreviations: AE = adverse events; ASA = acetylsalicylic acid; CRC = colorectal cancer; EPA = eicosapentaenoic 
acid; g = gram; mg = milligram; mm = millimeter; N 
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KQ4E3d 
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Appendix D Table 1. Included Randomized, Controlled Trials and Meta-Analyses of Aspirin in the General Population 

Study 
Author 
Quality 

Number of 
Participants 

Year 
Begun 

Population, 
Mean Age at Study 

Entry (SD), 
% Women 

Aspirin Dose and 
Frequency vs. 
Comparison 

Group 
Treatment Length 
Median (Range) 

Benefits Reported 
(Followup Length) 

WHS 
 

Cook, 2005112 
Cook, 2013113 
Good quality 

N=39,876 
IG:19,934 
CG:19,942 

1992 U.S. women health care 
professionals, 
Age: 54.6 (7) years 
% women: 100% 

100 mg qod vs. 
Placebo 
(2 x 2 factorial with 
vitamin E) 

10.1 (NR) years  All-cause mortality 
(Median 17.5 years) 
CRC mortality 
(Median: 10.1 years) 
CRC incidence 
(Median: 17.5 years) 

PHS 
 
Stürmer, 1998135 
Good quality 

N=22,071 
IG: 11,037 
CG: 11,034 

1982 US male physicians 
Age: 53.2 (9.5) years 
% women: 0% 

325 mg qod vs. 
Placebo 
(2 x 2 factorial with 
beta carotene) 

5.0†† (3.8 to 6.4) 
years 

All-cause mortality 
CRC incidence 
(Mean: 12 years) 

BMD 
  
Peto, 1988124 
Fair quality 

N=5,139 
IG: 3,429 
CG: 1,710 

1978 British male doctors  
Age: 61.6 (7.0) years¶ 
% women: 0% 

500 mg/day vs. 
no aspirin 
(Could receive 300 
mg enteric coated if 
requested) 

6.0 (5.0 to 6.0) 
years¶ 

All-cause mortality‡ 
CRC mortality*‡ 
CRC incidence*† 

(See 
Rothwell/Flossman 
for follow-up) 

UK-TIA 
 
UK-TIA Study Group, 
1991126 
Good quality 

N=2,449§§ 
IG: 300 mg: 811 
IG: 1200mg: 821 
CG: 817 

1979 British men and women 
with recent TIA or minor 
ischemic stroke 
Age: 60.3 (9.0) years¶ 
% women: 27.0%‡‡ 

300 mg/day vs. 
1,200 mg/day vs. 
Placebo 

4.4 (1.0 to 7.1) 
years¶ 

All-cause mortality‡ 
CRC mortality*‡ 
CRC incidence*† 

(See 
Rothwell/Flossman 
for follow-up) 

TPT 
 
Medical Research 
Council's General 
Practice Research 
Framework, 1998108 
Good quality 

N=5,085 
IG: 2,545 
CG: 2,540 

1989 British men at high risk of 
IHD 
Age: 57.5 (6.7) years¶ 
% women: 0% 

75 mg/day vs. 
Placebo 
(2 x 2 factorial with 
warfarin) 

6.9 (4.3 to 8.6) 
years¶ 

All-cause mortality‡ 
CRC mortality*‡ 
CRC incidence* 

(See Rothwell for 
follow-up) 

SALT 
 
The SALT 
Collaborative Group, 
1991127 
Good quality 

N=1,363‖ 
IG: 678 
CG: 685 

1984 Sweden men and women 
with recent history of TIA, 
minor stroke, or retinal 
artery occlusion  
Age: 66.9 (7.1) years** 
% women: 34.2%‡‡ 

75 mg/day vs. 
Placebo 

2.7 (1.0 to 5.3) 
years** 

All-cause mortality 
CRC mortality* 
CRC incidence* 

(See Rothwell for 
follow-up) 
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Appendix D Table 1. Included Randomized, Controlled Trials and Meta-Analyses of Aspirin in the General Population 

Study 
Author 
Quality 

Number of 
Participants 

Year 
Begun 

Population, 
Mean Age at Study 

Entry (SD), 
% Women 

Aspirin Dose and 
Frequency vs. 
Comparison 

Group 
Treatment Length 
Median (Range) 

Benefits Reported 
(Followup Length) 

ETDRS 

 

ETDRS Investigators, 
1992128  
Good quality 

N=3,711 
IG: 1,856 
CG: 1,855 

1980 U.S. men and women 
with diabetes with certain 
categories of diabetic 
retinopathy 
Age: 51 (NR) years¶ 
% women: 43.5%‡‡ 

650 mg/day vs. 
Placebo 

5.0 (4.0 to 9.0) 
years¶ 

All-cause mortality‡ 

(See Rothwell for 
follow-up) 
 

SAPAT 

 

Juul-Moller, 1992130 
Fair quality 

N=2,035 
IG:1,009 
CG: 1,026 

1985 Swedish men and 
women with chronic 
stable angina pectoris 
without prior MI 
Age: 67 (8) years¶ 
% women: 48%‡‡ 

75 mg/day vs.  
Placebo 

4.2 (1.9 to 6.3) 
years¶ 

All-cause mortality‡ 

(See Rothwell for 
follow-up) 

JPAD 

 

Ogawa, 2008131 
Fair quality 

N=2,539 
IG: 1,262 
CG: 1,277 

2002 Japanese men and 
women with type 2 
diabetes without history 
of atherosclerotic 
disease 
Age: 64.5 (10.0) years¶ 
% women: 45.4%‡‡ 

81 mg/day or 100 
mg/day§ vs.  
no recommendation 
to take aspirin 

4.4 (3.0 to 5.4) 
years¶ 
 

All-cause mortality‡ 

CRC mortality* 
(See Rothwell for 
follow-up) 

POPADAD 

 
Belch, 2008132 
Fair quality 

N=1,276 
IG: 638 
CG: 638 

1997 Scottish men and women 
with diabetes and 
asymptomatic peripheral 
arterial disease 
Age: 60.3 (10.0) years¶ 
% women: 55.9%‡‡ 

100 mg/day vs.  
Placebo 
(2 x 2 factorial with 
antioxidant) 

6.7 (4.5 to 8.6) 
years¶ 

All-cause mortality‡ 

CRC mortality‡ 
(See Rothwell for 
follow-up) 

AAA 

 

Fowkes, 2010133 
Fair quality 

N=3,350 
IG: 1,675 
CG: 1,675 

1998 Scottish men and women 
with no history of 
vascular disease with low 
ankle brachial index 
Age: 62.0 (6.6) years¶ 
% women: 71.5%‡‡ 

100 mg/day vs. 
Placebo 

8.2 (6.7 to 10.5) 
years¶ 

All-cause mortality‡ 

CRC mortality*‡ 
(See Rothwell for 
follow-up) 

Flossman, 2007111 
Good quality 

N=7,588‡‡ 
IG: 5,061 
CG: 2,527 

1978 Participants in BMD and 
UK-TIA 
Age: 61.2 (NR) years‡‡ 
% women: 8.7%‡‡ 

300 mg/day- 
1,200 mg/day vs. 
Placebo/control 

5.1 (1.0 to 7.1‡‡) 
years 

CRC incidence 
(Median: 23 years) 
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Appendix D Table 1. Included Randomized, Controlled Trials and Meta-Analyses of Aspirin in the General Population 

Study 
Author 
Quality 

Number of 
Participants 

Year 
Begun 

Population, 
Mean Age at Study 

Entry (SD), 
% Women 

Aspirin Dose and 
Frequency vs. 
Comparison 

Group 
Treatment Length 
Median (Range) 

Benefits Reported 
(Followup Length) 

Rothwell, 201085 
Fair quality 
(incidence) 
Good quality 
(mortality) 

N=14,033 
IG: 8,282 
CG: 5,751 

1978 Participants in BMD, UK-
TIA, TPT, SALT 
Age: 60.4 (NR) years‡‡ 
% women: 8.0%‡‡ 

75 mg/day- 
1,200 mg/day vs. 
Placebo/control 

5.8 (1.0 to 8.5) 
years 

CRC mortality 
CRC incidence 
(median: 18.3 years) 

Rothwell, 201183 
Good quality 

N=25,570 
IG: 14,035 
CG: 11,535 

1978 Participants in BMD, UK-
TIA, TPT, ETDRS, 
SAPAT, JPAD, 
POPADAD, AAA 
(mean scheduled 
duration ≥ 4 years) 
Age: 59.8 (NR) years‡‡ 
% women: 29.4%‡‡ 

75 mg/day- 
1,200 mg/day vs. 
Placebo/control 

NR, see individual 
trials 

All-cause mortality: 
all studies 
(in-trial followup) 
 
CRC mortality: 
BMD, UK-TIA, TPT, 
JPAD, POPADAD, 
AAA; 
(N=19,824‡‡)  
(In-trial followup) 
 
TPT, BMD, UK-TIA: 
(N=12,659 total, 
N=10,502 with 
scheduled treatment 
duration ≥5 years) 
(Up to 20 years 
followup) 

*Included in Rothwell 201085 
†Included in Flossman 2007111 
‡Included in Rothwell 201183 
§Dose not randomized 
‖After randomization, three patients were deemed ineligible. Number analyzed was IG: 676 and CG: 684 
¶As reported in Rothwell 201183 
**As reported in Rothwell 201085 
††Mean 
‡‡Calculated 
§§Rothwell 201183 analyzed N=2,435, excluding three people randomized in error and 14 with an intracranial tumor diagnosed shortly after randomization. N=806 
in 300 mg/day group, N=815 in 1,200 mg/day group; N=814 in placebo group 

Abbreviations: AAA = Aspirin for Asymptomatic Atherosclerosis; BMD = British Medical Doctors trial; CG = control group; CRC = colorectal cancer; ETDRS = 
Early Treatment Diabetic Retinopathy Study; GI = gastrointestinal; IG = intervention group; IHD = ischemic heart disease; JPAD = Japanese Primary Prevention of 
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Appendix D Table 1. Included Randomized, Controlled Trials and Meta-Analyses of Aspirin in the General Population 

Atherosclerosis With Aspirin for Diabetes; mg = milligram; MI = myocardial infarction; NR = not reported; PHS = Physicians’ Health Study; POPADAD = Prevention 
of Progression of Arterial Disease and Diabetes; qod  = every other day; SALT = Swedish Aspirin Low-dose Trial; SAPAT = Swedish Angina Pectoris Aspirin Trial; 
SD = standard deviation; TIA = transient ischemic attack; TPT = Thrombosis Prevention Trial; UK-TIA = UK Transient Ischaemic Attack trial; WHS = Women’s 
Health Study  
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Appendix D Table 2. Included Randomized, Controlled Trials of Aspirin in Persons With a Prior Adenoma 

Study 
Author 
Quality 

Number of 
Participants 

Year 
Begun 

Population 
Mean Age at Study Entry (SD) 

% Women 
Aspirin Dose 

and Frequency 

Treatment 
Length 

Median (Range) 
Benefits Reported 
(Followup Length) 

APACC 
 
Benamouzig, 
2012123,141-143 
Fair quality 

N=272† 

IG 160 mg: 73 
IG 300 mg: 67 
CG: 132 

1996 French men and women who had a 
colonoscopy with adequate bowel 
prep and  visualized cecum, ≥3 
adenomas irrespective of size or ≥1 
adenoma ≥6 mm, and removal of all 
polyps 
Age: 58 (10) years 
% women: 30% 

160 mg/day vs. 
300 mg/day vs. 
Placebo 

44.4 (11.9 to 
47.6) months§ 

All-cause mortality, 
Adenoma incidence, 
Advanced adenoma 
incidence, 
Adenoma number, 
Adenoma size 
 
(Median: 47.2, IQR 14.8 
to 48.4 months, N=272)§ 

ukCAP 
 
Logan, 
2008129,137,138 
Good quality 

N=945‡ 

IG: 472 
CG: 467 

1997 British men and women with either 
a colorectal adenoma ≥0.5 cm 
removed in the 6 months before 
recruitment (or earlier if they also 
had ≥1 adenoma removed in the 6 
months before randomization). All 
must have had a clean colon.  
Age: 57.8 (NR) years 
% women: 43.1%* 

300 mg/day vs. 
Placebo 
(2 x 2 factorial 
with folate) 
 

34.9 (13.5 to 
38.9) months§ 

All-cause mortality, 
CRC incidence, 
Adenoma incidence, 
Advanced neoplasia 
incidence, 
Adenoma number 
 
(Median: 37.5, IQR 33.3 
to 42.3 months, N=939)§ 

AFPP 
 
Baron, 2003136 
Good quality 

N=1,121 
IG 81 mg: 377 
IG 325 mg: 372 
CG: 372 

1994 U.S. and Canadian men and 
women with a history of adenoma, 
with confirmation of no remaining 
polyps in 3 months before study 
Age: 57.5 (NR) years* 

% women: 36.5%* 

81 mg/day vs. 
325 mg/day vs. 
Placebo 
(3 x 2 factorial 
with folic acid) 

31.7 (30.2 to 
33.1) months§ 

All-cause mortality, 
CRC incidence, 
Adenoma incidence, 
Advanced lesion 
incidence, 
Tubular adenoma 
incidence 
 
(Median: 32.2, IQR 31.1 
to 33.6 months, 
N=1,121)§ 

*Calculated 

†Number analyzed restricted to persons receiving follow-up colonoscopy: IG 160 mg=55; IG 300 mg= 47, CG=82 

‡Total commencing medication was N=939 since six people were enrolled in error. Number analyzed for CRC and adenoma incidence restricted to persons 
receiving follow-up colonoscopy: IG=434; CG=419 
§Reported by Cole 2009123 

Abbreviations: AFPP = Aspirin/Folate Polyp Prevention study; APACC = Association pour la Prevention par l'Aspirine du Cancer Colorectal; CG = control group; 
cm = centimeter; CRC = colorectal cancer; IG = intervention group; IQR = interquartile range; NR = not reported; mg = milligram; mm = millimeter; SD = standard 
deviation; ukCAP = United Kingdom Colorectal Adenoma Prevention trial 
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Appendix D Table 3. Characteristics of Included Cohort Studies 

Study 
Author 
Quality 

Number of 
Participants 

Year 
Begun 

Population 
Mean Age at Study Entry (SD) 

% Women 
Relevant Exposure Categories by Key 

Question 
NHS 
 
Chan 2005146 
Fair quality 

Overall: 121,701 
Analysis: 82,911 

1980 U.S. women registered nurses  
Age: By baseline number of 325 mg 
aspirin tablets per week†: 
0 tables/week: 46 (40 to 53) 
0.5 to 1.5 tablets/week: 47 (41 to 53) 
2 to 5 tablets/week: 45 (40 to 52) 
6 to 14 tablets/week: 47 (41 to 53) 
more than 14 tablets/week: 49 (43 to 
54) 
% women: 100% 

KQ3, KQ4, KQ5: 
Frequency: Number of 325 mg aspirin 
tablets per week; 
KQ4: 
Recency: Number of 325 mg aspirin 
tablets/week in previous 10 years;  
Number of 325 mg aspirin tablets/week in 
past ≥10 years  

HPFS 
 
Chan 2008152 
Fair quality 

Overall: 51,529 
Analysis: 47,363 

1986 U.S. men health professionals  
Age: 54 (NR) years* 

% women: 0% 

KQ4:  
Frequency: Number of 325 mg aspirin 
tablets per week  

Swedish Mammography 
Cohort and the Cohort of 
Swedish Men  
 
Larsson and colleagues 
2006153 
Fair quality 

Overall: 104,880* 

Analysis: 74,250 
1997 Members of two Swedish cohorts  

Age: 60.6 (NR) years* 

% women: 43.2%* 

 

KQ4: 
Frequency: 
Number of aspirin tablets per week 
(assumed 500 mg tablet)  

Danish Diet, Cancer, and 
Health Study  
 
Friis 2009160 
Fair quality 

Overall: 57,053 
Analysis: 51,053  

1995 Danish men and women aged 50 to 
64 years  
Age: 56.2 (51.2 to 63.2) years‡ 
% women: 52.3% 

KQ4: ≥1 pill per day (self-report); 
prescription use 
Dose: prescription 75 mg or 150 mg  

 VITAL 
 
Brasky 2012161,162 and 
White 2004162 
Fair quality 

Overall: 77,719 
Analysis: 64,847   

2000 Washington State men and women 
aged 50 to 76 years  
Age: 61 (NR) years†§ 
% women: 51%* 

KQ4: 
Frequency/duration 
Low use (<4 days/week or <4 years); 
High use (≥4 days/week and ≥4 years); 
Dose: 
Low-dose; 
Regular-strength 

WHI Observational 
Cohort 
 
Allison 2006164 and The 

Overall: 93,676 
Analysis: 91,574 

1993 Postmenopausal women aged 50 to 
79 years who were screened and not 
eligible or unwilling to participate in 
the WHI RCT 

KQ4: 
Dose: Daily: 0 mg, less than 165 mg, 165 
to less than 330 mg, 330 to 494 mg, ≥495 
mg;  
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Appendix D Table 3. Characteristics of Included Cohort Studies 

Study 
Author 
Quality 

Number of 
Participants 

Year 
Begun 

Population 
Mean Age at Study Entry (SD) 

% Women 
Relevant Exposure Categories by Key 

Question 
Women’s Health Initiative 
Study Group 1988163 
Good quality 

Age: 63.5 (NR) years* 

% women: 100% 
Daily: 0 mg, less than 325 mg,  ≥325 mg 
Duration:  
Annual increments: 0 years, 0 to 0.9 
years, 1 to 1.9 years, 2 to 2.9 years, 3 to 
3.9 years, 4 to 4.9 years, ≥5 years 
Longer increments: 0 years, 1 to 5 years, 
5.1 to 10 years, 10.1 to ≤20 years, more 
than 20 years 

CPSII Nutrition Cohort  
 
Jacobs 2007,156 Calle 
2002,154 and Jacobs 
2012158 
Fair quality 

Overall: 184,194|| 

KQ3 Analysis: 
100,139 
KQ4 Analysis: 
146,113 

1992 Subset of the CPSII study who 
responded to a followup questionnaire 
in 1992 
Age: 63 (NR) years†  

KQ3: 
Recency/duration 
Current daily use less than 5 years 
Current daily use ≥5 years 
Past or occasional use 
 
KQ4:  
Duration 
325 mg/day current daily use less than 5 
years 
325 mg/day current daily use ≥5 years 

CPSII 
 
Thun 1991170 
Quality not assessed 
independently from CPSII 
Nutrition Cohort 

Overall: 1,185,239 
Analysis: 662,424 

1982 Adults (≥30 years) from households 
with at least one member 45+ years 
in all 50 states, Washington D.C., and 
Puerto Rico 
Age: 57 (NR) years 

% women: 57%154 

KQ3: Use ≥16 times per month for at least 
1 year 

*Calculated 
†Median (interquartile range) 
‡Median (10th-90th percentile) 
§Reported on cohort in White 2004 (N=76,072) 
||Total calculated from Jacobs and colleagues 2007156 is 184,190. Total reported in Calle and colleagues 2002154  is 184,194 

Abbreviations: CPSII = Cancer Prevention Study II; KQ = key question; HPFS = Health Professionals Follow-up Study; mg = milligram; NHS = Nurses’ Health 
Study; NR = not reported; RCT = randomized controlled trial; SD = standard deviation; VITAL = VITamins And Lifestyle study; WHI = Women's Health Initiative
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Appendix D Table 4. Effect of Aspirin on Colorectal Cancer Incidence in Randomized, Controlled Trials, Overall and by Proximal vs. 
Distal Anatomic Region of Colon 

*Calculated 
†All doses (75-1200 mg) vs. control on long-term risk 
‡|Limited to patients with a scheduled treatment duration ≥5 years 

Abbreviations: BMD = British Medical Doctors trial; IG = intervention group; CG = control group; CI = confidence interval; HR = hazard ratio; SALT = Swedish 
Aspirin Low-dose Trial; TPT = Thrombosis Prevention Trial; UK-TIA = UK Transient Ischaemic Attack trial; WHS = Women’s Health Study

Study 

All Colon Proximal Colon Distal Colon 

Events/N (%) 

Relative Risk 
Estimate 
(95% CI) Events/N (%) 

Relative Risk 
Estimate 
(95% CI) Events/N (%) 

Relative Risk 
Estimate 
(95% CI) 

WHS113 

IG: 155/19,934 
(0.8%) HR, 0.79 (0.64 to 

0.97) 

IG: 88/19,934 (0.4%) 
HR, 0.73 (0.55 to 
0.95) 

IG: 59/19,934 
(0.3%) HR, 0.87 (0.62 to 

1.24) CG: 195/19,942 
(1.0%) 

CG: 120/19,942 
(0.6%)* 

CG: 67/19,942 
(0.3%) 

BMD, UK-
TIA, TPT, 
SALT85† 

IG: 278/14,033 
(2.0%)* 

HR, 0.76 (0.60 to 
0.96) IG: 69/14,033 (0.5%)* HR, 0.45 (0.28 to 

0.74) 
IG: 100/14,033 
(0.7%)* 

HR, 1.10 (0.73 to 
1.64) 

CG: 229/10,533 
(2.2%)*‡ 

HR, 0.75 (0.58 to 
0.97)‡ 

CG: 61/10,533 
(0.6%)*‡ 

HR, 0.35 (0.20 to 
0.63)‡ 

CG: 75/10,533 
(0.7%)*‡ 

HR, 1.14 (0.69 to 
1.86)‡ 
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Appendix D Table 5. Multivariable Adjusted Relative Risk Estimates for Association Between Aspirin Use and Colorectal Cancer 
Incidence in Cohort Studies, by Dose and Frequency 

Aspirin Use 

NHS146 HPFS152 
Swedish Mammography Cohort and the 

Cohort of Swedish Men153 
Relative Risk 

(95% CI) 
Relative Risk 

(95% CI) Aspirin Use 
Relative Risk 

(95% CI) 
Nonuse  Referent Referent Nonuse Referent 
0.5 to 1.5 tablets/week (325 
mg) 1.10 (0.92 to 1.31) 0.94 (0.75 to 1.18) 1 tablet/week (500 mg) 0.83 (0.61 to 

1.14) 

2 to 5 tablets/week (325 mg) 0.89 (0.73 to 1.10) 0.80 (0.63 to 1.01) 2 to 6 tablets/week (500 
mg) 

0.88 (0.68 to 
1.16) 

6 to 14 tablets/week (325 mg) 0.78 (0.62 to 0.97) 0.72 (0.56 to 0.92) more than 6 tablets/week 
(500 mg) 

0.77 (0.59 to 
0.99) More than 14 tablets/week (325 

mg) 0.68 (0.49to 0.95) 0.30 (0.11to 0.81) 

 p-trend<0.001 p-trend=0.004  p-trend=0.04 
Abbreviations: CI = confidence interval; HPFS = Health Professionals Follow-up Study; mg = milligrams; NHS = Nurses’ Health Study. 
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Appendix D Table 6. Adenoma Incidence at Different Followup Timepoints in the APACC Study 

Treatment Group 
1 Year141 4 Year142 Last Colonoscopy (1 or 4 Years)142 

Events/N (%) Events/N (%) Events/N (%) 
160 mg/day NR/66 15/55 (27%) 32/68 (47%) 
300 mg/day NR/60 27/47 (57%) 33/60 (55%) 
Both aspirin doses 38/126 (30.2%) 42/102 (41%) 65/128 (51%) 
Placebo 46/112 (41.1%) 33/83 (40%) 62/116 (53%) 

Abbreviations: mg = milligrams; NR = not reported.  
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Appendix D Table 7. Adenoma Incidence by Interval After Randomization in Randomized, Controlled Trials of Persons With a Prior 
Adenoma123 
 

Study Treatment Group 
0 to 12 Months 12 to 24 Months 24 to 38 Months ≥38 Months 
Events/N (%) Events/N (%) Events/N (%) Events/N (%) 

APACC 160 or 300 mg/day 19/67 (28.4%) 20/58 (34.5%) NR 37/94 (39.4%) 
Placebo 30/66 (45.5%) 18/49 (36.7%) NR 31/81 (38.3%) 
Relative risk (95% CI) 0.62 (0.39 to 0.99) 0.94 (0.56 to 1.56) NR 1.03 (0.71 to 1.49) 

ukCAP 300 mg/day 17/36 (47.2%) 9/35 (25.7%) 38/191 (19.9%) 38/191 (19.9%) 
Placebo 30/42 (71.4%) 16/33 (48.5%) 39/152 (25.7%) 43/209 (20.6%) 
Relative risk (95% CI) 0.66 (0.45 to 0.98) 0.53 (0.27 to 1.03) 0.78 (0.52 to 1.15) 0.97 (0.65 to 1.43) 

AFPP 81 or 325 mg/day NR 15/36 (41.7%) 271/669 (40.5%) 20/42 (47.6%) 
Placebo NR 3/15 (20.0%) 158/338 (46.7%) 11/23 (47.8%) 
Relative risk (95% CI) NR 2.08 (0.71 to 6.16) 0.87 (0.75 to 1.00) 1.00 (0.59 to 1.69) 

Abbreviations: AFPP = Aspirin/Folate Polyp Prevention Study; APACC = Association pour la Prevention par l'Aspirine du Cancer Colorectal; CI = confidence 
interval; mg = milligrams; NR = not reported; ukCAP = United Kingdom Colorectal Adenoma Prevention trial 
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Appendix D Table 8. Persistence and Adherence to Aspirin for Prevention of Colorectal Cancer and Cardiovascular Disease, by 
Prevention Focus 
 

Population Definition 
Followup Timepoint 

<1 Year 1 Year 2 Years 3 to 4 Years 5 Years >5 Years 
Primary prevention of colorectal cancer 

APACC129,134-136 Compliance: count of returned 
sachets 

 87%† (4 
mo)  

  88% (4 yrs)§     

ukCAP129,137,138 
Compliance: percent taking 
≥95% of medication among those 
who had a followup colonoscopy 

      75%† (3 yrs)     

AFPP123,136-140 

Compliance: percent taking 
medication 6 to 7 days/week   81 mg: 95%† 

325 mg: 95%† 
81 mg: 91%† 
325mg: 91%†       

Compliance: percent taking 
"virtually all" medication   94%         

Primary prevention of cardiovascular disease 
PACE177 Tablet count   87%         

BMD124 Persistence: percent who did not 
stop using   81%*†       61%*† (6 yrs) 

ETDRS128,129 Persistence: still taking study 
medication   92%*†     70%†   

AAA133 Persistence: did not stop taking 85%† (6 mo)           

POPADAD132 Persistence: did not stop tablets   86%*     50%*   

JPAD131 Persistence: did not stop taking       90%† (4 yrs)     

WHS‡112,176 

Compliance: taking at least two-
thirds of the study aspirin or 
aspirin 
placebo 

   88%     76% 67% (10 yrs) 

ASPREE180 Persistence: still taking study 
medication  

 80%         

DAMAD179 
Adherence: mean rate of aspirin 
consumption based on pill count 
in subgroup at 1 center 

      82%† (3 yrs)     

PPP175 Persistence: did not stop taking 
study medication  

81%†    81%† (yr 3.6)     

PHS‡120 Persistence: taking both of the 
study medications 

 91%† (6 
mo)       83% (4.75 yrs)   

TPT108  Persistence: did not withdraw 
from trial treatment   86%*   71%* (3 yrs) 58%*   
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Appendix D Table 8. Persistence and Adherence to Aspirin for Prevention of Colorectal Cancer and Cardiovascular Disease, by 
Prevention Focus 
 

Population Definition 
Followup Timepoint 

<1 Year 1 Year 2 Years 3 to 4 Years 5 Years >5 Years 
Secondary prevention of cardiovascular disease 

UK-TIA125,126 

4 mo persistence: percent who 
did not stop using. 
By 6 yr: Positive urine test, called 
"compliance" but likely to be 
persistence 

88%* (4 mo)       75%† (by 6 
yrs)   

SAPAT130 Persistence: did not stop taking       64%*† (4 yrs)     

SALT127 Persistence: did not permanently 
discontinue       83%* (31 mo)     

HOT178 "Compliance" measured by 
electronic cap timing   78%†         

AMIS187  Adherence: took an average of 
1.6 capsules per day       89% (yr 3)     

ASPIRE181 Persistence: percent that did not 
discontinue   81%*† 73%*† 63%*† (yr 3) 

57%*† (yr 4)     

CDPA182 
Adherence: ≥80% study 
medication taken over entire 
study period 

    81%† (1.8 yrs)       

ACBS183 Adherence: fully complied     85%       

ESPS-2189 Persistence: did not stop taking 
treatment  

84%†  (6 
mo)  84%†  82†%       

EAFT186 
Persistence: did not withdraw 
from treatment among those still 
at risk 

86%† (6 mo) 80%† 71%† 66%†     

PARIS188 Adherence: total number of 
tablets possible       72%† (3.4 yrs)     

JAST185 Adherence: took aspirin regularly     78%*†       

SPAF184 
Adherence: more than 80% 
compliance by pill count during 
study (including interruptions) 

  88% (1.3 yrs)         

Tayside Scotland 
(Registry 
dispensing 
study)190  

Adherence: percent with good 
adherence defined as ≥80% 
where adherence is number of 
days with supply/total days since 
prescription 

  58%† 56%† 54%† (yr 3) 
55%† (yr 4) 56%† 

55%† (6 yrs); 
53%† (7 yrs); 
58%† (8 yrs) 

*Calculated 
†Measures are for aspirin specifically; others are reported for the overall study population 
‡PHS and WHS targeted primary prevention of both cancer and cardiovascular disease 
§Among persons who completed the 4 year colonoscopy 

Aspirin to Prevent Colorectal Cancer 115 Kaiser Permanente Research Affiliates EPC 



Appendix D Table 8. Persistence and Adherence to Aspirin for Prevention of Colorectal Cancer and Cardiovascular Disease, by 
Prevention Focus 
 
Abbreviations: AAA = Aspirin for Asymptomatic Atherosclerosis; ACBS = Asymptomatic Cervical Bruit Study; AFPP = Aspirin/Folate Polyp Prevention study; 
AMIS = Aspirin Myocardial Infarction Study; APACC = Association pour la Prevention par l'Aspirine du Cancer Colorectal study; ASPIRE = Aspirin to Prevent 
Recurrent Venous Thromboembolism; ASPREE = ASPirin in Reducing Events in the Elderly; BMD = British Medical Doctors trial; CDPA = Coronary Drug Project 
Aspirin study; DAMAD = Males and females  w/ diabetics and diabetic retinopathy; EAFT =  European Atrial Fibrillation Trial; ESPS-2 = European Stroke 
Prevention Study 2; ETDRS = Early Treatment Diabetic Retinopathy Study; HOT = Hypertension Optimal Treatment study; JAST = Japan Atrial Fibrillation Stroke 
Trial; JPAD = Japanese Primary Prevention of Atherosclerosis With Aspirin for Diabetes; mg = milligrams;  mo = month; PACE = Prevention with Low-dose Aspirin 
of Cardiovascular disease in the Elderly; PARIS = Persantine-Aspirin Reinfarction Study; PHS = Physicians’ Health Study; POPADAD = Prevention of Progression 
of Arterial Disease and Diabetes; PPP = Primary Prevention Project; SALT = Swedish Aspirin Low-dose Trial; SAPAT = Swedish Angina Pectoris Aspirin Trial; 
SPAF = Stroke Prevention in Atrial Fibrillation study; TPT = Thrombosis Prevention Trial; ukCAP = United Kingdom Colorectal Adenoma Prevention trial; UK-TIA = 
UK Transient Ischaemic Attack trial; WHS = Women’s Health Study;  yr(s) = year(s) 
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