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Introduction

Colorectal cancer (CRC) is the second most common cause 
of cancer-related death worldwide (1). While other cancers 
are expected to decrease in incidence over the next 10 years, 
CRC is projected to be one of the top four cancer killers 
until at least 2030 (2). The death rate trend for CRC in the 
30-year period between 1975 and 2004 declined for both 
sexes in most races in the U.S. (3). The incidence rate of 
CRC has gradually declined over the past 20 years even 

as the prevalence has increased; largely due to an aging 
population and greater adherence to screening practices (3). 
 Major risk factors for CRC include male sex, black race, 
and older age (4). Other risk factors include a previous 
history of colonic polyps, inflammatory bowel disease, and 
lifestyle factors such as alcohol/tobacco consumption (5). 
Factors that reduce the risk of CRC include colonoscopy 
screenings, high-fiber diet, vegetarian diets, and aspirin use 
(6,7). Of these factors, only aspirin use may lengthen the 
survival rate in patients with already existing CRC (8).
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Most CRCs arise in an adenoma, and a 19% relative 
risk reduction of recurrent adenomas and a 40% relative 
risk reduction of advanced adenomas among aspirin (ASA) 
users have been reported (9). A review found that aspirin 
reduced the risk of developing CRC (10), establishing the 
chemopreventive role of ASA for CRC (11). The effect 
of ASA on the prognosis of CRC has also been studied. 
Use of ASA after diagnosis of stage III colon cancer has 
demonstrated mortality benefit (12). Among patients 
diagnosed with non-metastatic CRC participating in the 
Nurses’ Health Study and Health Professionals Follow-up 
Study, ASA use after diagnosis of CRC lowered the risk of 
CRC-specific and all-cause mortality (13).

The aim of this study was to investigate the relationship 
between aspirin use and CRC survival. Our goal was to 
determine if there was a mortality benefit in veterans with 
CRC who (I) initiated aspirin after cancer diagnosis or (II) 
were already on aspirin before their cancer diagnosis.

Methods

This retrospective study was conducted at the Dayton (Ohio) 
Veterans Affairs Medical Center (DVAMC). The DVAMC 
provides multidisciplinary care for more than 40,000 
patients who served in the United States Armed Forces. At 
the DVAMC cancer screening, diagnosis, and management 
are collectively carried out by multiple departments, 
including gastroenterology, interventional radiology, 
radiation oncology, medical oncology, surgical oncology, 
and palliative/hospice care. The study was approved by both 
the Wright State University Institutional Review Board and 

the DVAMC Research and Development Committee.  
The study involved 173 consecutive patients who had a 

histopathologic diagnosis of colorectal carcinoma between 
1996 and 2014. The electronic medical record was used to 
collect data on demographic characteristics (age, sex, and 
race), family history of cancer, use or non-use of aspirin 
before and after cancer diagnosis, cancer stage at diagnosis, 
and days from cancer diagnosis to death. All authors had 
access to the study data and had reviewed and approved the 
final manuscript. Patients were divided into aspirin using 
and non-aspirin using groups That included non-users of 
aspirin, aspirin user before and after CRC diagnosis, aspirin 
users only before CRC diagnosis, and aspirin users only 
after CRC diagnosis. Staging of the patient’s CRC followed 
the classification system of the American Joint Committee 
on Cancer (AJCC). Patients with incomplete documentation 
on aspirin use were excluded.  

The Mann-Whitney (M-W) Test, Kruskal-Wallis Test 
(K-W), Chi-square test, Kaplan-Meier survival analysis, 
and multiple linear regressions were used for analyses 
(IBM SPSS Statistics 23.0). The K-W test was utilized in 
analysis of the four aspirin groups whereas the M-W test 
was utilized for comparing ASAU and NASAU. These tests 
were used because the outcome variable, days from CRC 
diagnosis to death, was not normally distributed. 

Results

A total of 173 patients with a histopathologic diagnosis 
of CRC were grouped based on aspirin use (n=90) or no 
use of aspirin before or after CRC (n=83). Table 1 shows 

Table 1 Characteristics of 173 patients with colorectal cancer at Dayton Veterans Affairs Medical Center

Characteristic ASAU (n=90) NASAU (n=83) P value

Age, years, mean ± SD 70.8±9.1 66.2±10.2 0.004

Sex (male), n (%) 84 (93.3) 79 (95.2) 0.85

Race* (Caucasian), n (%) 78 (86.7) 70 (87.5) 0.87

Family history of cancer†, n (%) 27(33.3) 30 (42.9) 0.23

Stage of disease‡, n (%) 0.014

Stage I or II 54 (61.4) 34 (42.5)

Stage III or IV 34 (38.6) 46 (57.5)

Days from CRC diagnosis to death, median 941 384 0.003

*, Caucasian compared to African-American. Three patients with a race of other excluded. †, data unavailable for 22 patients. ‡, data 
unavailable for 5 patients. ASAU, aspirin users before and/or after diagnosis of colorectal cancer; NASAU, non-users of aspirin before or 
after diagnosis of colorectal cancer.
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that aspirin users (ASAU) were older than non-users of 
aspirin (NASAU) (70.8±9.1 vs. 66.2±10.2 years; P=0.004). 
The two groups were similar in sex (ASAU =93.3% male;  
NASAU =95.2% male; P=0.85) and race (ASAU =86.7% 
Caucasian; NASAU =87.5% Caucasian; P=0.87). The 
two groups did not differ on family history of cancer  
(ASAU =33.3%; NASAU =42.9%; P=0.23), but the non-
users of aspirin were more likely to have stage III or stage 
IV CRC (NASAU =57.5%; ASAU =38.6%; P=0.014).  

Aspirin users survived more than twice the number of 

days than non-users (ASAU median =941 days; NASAU 
median =384 days; P=0.003). After adjusting for the two 
characteristics significantly different between the two 
groups on a univariate basis (age and stage of cancer), the 
difference between ASAU and NASAU changed little. The 
level of significance fell from 0.003 to 0.001 and the mean 
survival for the 173 patients increased from 972 to 989 days. 
Kaplan-Meier analysis shows the better survival experience 
for the aspirin users compared to the non-users (P<0.001) 
(Figure 1).

Table 2 reports the characteristics by four subgroups, i.e., 
NASAU, aspirin user before and after diagnosis, aspirin user 
only before diagnosis, and aspirin user only after diagnosis.  
Of note is the short survival for those who used aspirin only 
before their CRC diagnosis (median =149).

Discussion

This study shows that the ASAU group lived more than 
twice as long as the NASAU following diagnosis of CRC 
(median survival: 941 vs. 384 days). The survival gain for 
ASAU may have been aided by their age advantage (i.e., 
4.6 years younger on average) and having less advanced 
CRC. However, after adjusting for age and stage of cancer, 
the difference between the two groups changed little, and 
remained statistically significantly different.

Our finding of a longer survival rate for patients who 
used aspirin before and after their CRC was diagnosed is 

Figure 1 Kaplan-Meier survival for aspirin users and non-users of 
aspirin.
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Table 2 Characteristics of four groups with colorectal cancer at Dayton Veterans Affairs Medical Center 

Characteristic NASAU (n=83) 
ASA before/after 

CRC (n=41)
ASA before CRC 

(n=27)
ASA after CRC 

(n=22)
P value

Age, years, mean ± SD 66.2±10.2 70.4±8.2 72.0±10.2 70.1±9.4 0.029a

Sex (male), n (%) 79 (95.2) 37 (90.2) 25 (92.6) 22 (100.0) 0.20

Race* (Caucasian), n (%) 70 (87.5) 33 (80.5) 24 (88.9) 21 (95.5) 0.35

Family history of cancer†, n (%) 30 (42.9) 7 (20.6) 12 (46.2) 8 (38.1) 0.12

Stage of disease‡, n (%) 0.08

Stage I or II 34 (42.5) 27 (65.9) 14 (56.0) 13 (59.1)

Stage III or IV 46 (57.5) 14 (34.1) 11 (44.0) 9 (40.9)

Days from CRC diagnosis to death, median 384 987 149 1197 <0.001b

*, Caucasian compared to African-American. Three patients with a race of other excluded. †, data unavailable for 22 patients. ‡, data 
unavailable for 5 patients. a, significant pairwise comparisons: NASAU younger than ASA before/after CRC and ASA before CRC; b, 
significant pairwise comparisons: ASA before/after CRC and ASA After CRC had higher median days than NASAU and ASA Before CRC. 
ASAU, aspirin users before and/or after diagnosis of colorectal cancer; NASAU, non-users of aspirin before or after diagnosis of colorectal 
cancer.
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consistent with the literature reporting that extended use of 
ASA inhibits metastasis of already existent malignancy (14).  
Reimers et al. have also reported improved survival after 
starting ASA in patients with human leukocyte antigen 
(HLA) class 1 antigen expressing CRC tumors (15). The 
Thrombosis Prevention Trial, using controlled-release 
formulations of ASA (75 mg), found the greatest reduction 
in incidence of CRC and mortality after 5 years of daily 
ASA (8).

Recent studies have focused on the short- and long-term 
effects of aspirin on the incidence of cancer and resulting 
mortality (8,14,16). Rothwell et al. determined that the 
longer the duration of ASA use, the greater the benefit seen 
with reduction in CRC incidence and mortality (14). In 
addition to long-term (5 years and greater) benefits, ASA 
use was found to have short-term mortality benefit within 
as little as 3 years of follow-up. This finding is corroborated 
in our study as patients that were started on ASA after CRC 
diagnosis demonstrated mortality benefit within a median 
of 3.28 years (1,197 days). 

 Previous studies specifically addressing the effect of ASA 
use on mortality after diagnosis of CRC have had mixed 
results. Two observational studies have shown a 30–40% 
reductions in CRC-specific mortality when ASA was started 
after diagnosis of CRC (13,17). But a large population based 
cohort study showed no improvement in survival time when 
low-dose aspirin was started after diagnosis of CRC (18). 

There are some limitations to our study. First, 
the study was conducted at a single institution with a 
group of veterans, nearly all of whom were male. Thus, 
generalizability to the general population may be restrictive. 
Second, in retrospective chart reviews data omissions 
are more likely, and the accuracy of data collection 
more challenging. Third, the sample size was relatively 
modest (n=173). However, the nearly equal distribution 
of the sample between aspirin users (52%) and non-users 
(48%) benefited the statistical analysis. Furthermore, 
the differences between groups (whether two groups 
or four groups) were large. Thus, low power due to a 
modest sample size did not occur. Finally, conclusions 
from observational studies, such as ours, are susceptible 
to confounding; however, when we controlled for the two 
factors on which aspirin users and non-users differed (age 
and stage of cancer), these adjustments had minimal effect 
on the findings. 

During the past decade the guidelines on primary 
prevention of CRC have changed.  More recently, the U.S. 
Preventive Services Task Force released recommendations 

endorsing low-dose aspirin use in adults with cardiovascular 
disease (CVD) to address primary prevention of CVD 
and the increased risk for CRC (19). According to these 
guidelines, aspirin use is most beneficial for the age group 
50 to 59 years, whereas there is insufficient evidence for 
older age groups. In the present study the average age of the 
population was above 59 years, and yet the findings support 
the relationship of aspirin use and duration of use with 
enhanced survival in patients with CRC. Future prospective 
studies may provide further evidence of the relationship of 
aspirin as a primary prevention of CRC and its potential 
benefits for patients already diagnosed with CRC. 
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