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Background: Patients with Inflammatory Bowel Disease (IBD) are at an increased risk of developing colorectal cancer (CRC). While
numerous studies have explored chemoprevention strategies in the general population, the specific roles of statins and aspirin in
reducing CRC risk among IBD patients remain inconclusive.

Aim: This study aims to evaluate the effect of statins on CRC risk and investigates whether combining statins and aspirin further
reduces CRC risk in this high-risk population.

Methods: We included 11,325 IBD patients from the Northwell Health Information Exchange (HIE) database (2008-2023).
Demographic and clinical variables were collected. The primary endpoint was CRC development, while the secondary endpoint
was the occurrence of any cancer. Multivariable logistic regression assessed the association between cancer development and statin
use, adjusted for confounders. Subgroup analyses evaluated the combined effect of statins and aspirin compared to non-users and
aspirin-only users. Statistical significance was defined as a p-value <0.05.

Results: Among 11,325 patients (mean age 65.1+ 20.4 years, 54.5% females, 68% white), 2,809 (24.8%) used statins. Logistic
regression analysis revealed that statin use was associated with lower odds of CRC, although it did not reach statistical significance
(OR: 0.647, p = 0.0564). It was, however, significantly associated with a reduced risk of any cancer (OR: 0.630, p<0.0001).
Furthermore, combining statins and aspirin significantly reduced the risk of CRC (OR: 0.163, p=0.0028) and any cancer (OR:
0.367, p<0.0001) compared to non-users. When compared to aspirin-only users, the statin-aspirin combination was associated with
significantly lower odds of CRC (OR: 0.235, p=0.0289) and any cancer (OR: 0.522, p=0.0087).

Conclusion: Statins are associated with a reduced risk of any cancer and a potential reduction in CRC in patients with IBD. The
combination of statin-aspirin demonstrates a significant and synergistic protective effect, supporting its potential role in chemopreven-
tion strategies for this high-risk population.
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Introduction

Inflammatory Bowel Disease (IBD), encompassing Crohn’s disease and ulcerative colitis (UC), is a chronic disease marked by
inflammation of the gastrointestinal (GI) tract. Patients with IBD face a significantly increased risk of colorectal cancer (CRC)
compared to the general population, with a two to three-fold increased risk over time, especially in individuals with long-term
disease or extensive colon involvement.'? Chronic inflammation, genetic factors, and dysregulation of immune responses play

crucial roles in the development of CRC.* In IBD, the chronically inflamed colonic microenvironment is characterized by
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increased oxidative stress, immune dysregulation, and cycles of epithelial injury and regeneration. These processes accelerate
mutagenesis and dysplasia, ultimately progressing along the “inflammation—dysplasia—carcinoma” sequence rather than the
classical adenoma—carcinoma pathway.* This highlights the importance of targeting inflammation-driven mechanisms in
chemopreventive strategies. Along with colorectal cancer, individuals with IBD are reported to face increased risks of other
types of cancers, including small bowel adenocarcinoma, cholangiocarcinoma, and extraintestinal malignancies. This heightened
cancer risk is attributed to chronic inflammation as well as prolonged immunosuppression therapies.” Given this increased cancer
risk, effective chemopreventive strategies are crucial for IBD patients.

Various chemopreventive agents have been studied for their potential to reduce the risk of several malignancies,
particularly colorectal cancer (CRC), in the general population.® Among the most encouraging agents are statins and
aspirin. Statins, primarily known for their lipid-lowering effects, have demonstrated anti-inflammatory and anti-cancer
effects through various mechanisms, including inhibiting mevalonate pathway enzymes, reduced cell proliferation, and
increased apoptosis in cancerous cells.” Several observational studies have reported an inverse association between statin
use and cancer risk. For instance, a large cohort study demonstrated that statin use in the general population was
associated with a 47% relative reduction in CRC risk after adjusting for known risk factors.®’

Conversely, aspirin, a commonly used nonsteroidal anti-inflammatory drug (NSAID), achieves its effects by inhibiting
cyclooxygenase-1 and cyclooxygenase-2 (COX-2), enzymes that promote inflammation and carcinogenesis and are associated
with increased tumor growth in several cancers, including CRC.'® Numerous studies have examined the effect of aspirin on
preventing various types of cancer. However, the results are inconsistent; some research indicates a potential reduction in risk,
where the association is most pronounced for esophageal, gastric, breast, and prostate cancer, while others show no significant
association'' The data regarding colorectal cancer is more consistent, as several observational studies have reported an inverse
association between aspirin use and CRC.'?

When focusing on patients with IBD, the evidence regarding the efficacy of statin and aspirin exposure in cancer
prevention remains controversial. Most studies have focused specifically on the risk of developing CRC rather than other
types of cancer in this population, and as of today, there is no strong evidence supporting their routine use in this high-
risk group. A limited number of studies indicate that statins could lower the risk of CRC in patients with IBD; however,
the results have been inconsistent, and there is a lack of randomized controlled trials (RCTs) supporting their use.'>'
Similarly, although aspirin is known to reduce the risk of CRC in the general population, its effect on CRC development

in patients with IBD remains unclear. Some studies suggest a benefit, while others show no significant impact.'>'®
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The effect of the combined use of statins and aspirin for cancer prevention has not been thoroughly investigated in the
general population. Most research has primarily focused on CRC prevention, with data that has been inconsistent.'”'® In
patients with IBD, a high-risk population susceptible to cancer, this area remains as well understudied, with recent data
suggesting promising results.'” Our study aims to investigate the impact of statins on cancer prevention, particularly
CRC, in patients with IBD and assess whether the combination of statins and aspirin further reduces this risk.

Materials and Methods
Study Design and Participants

This is a multi-center retrospective observational study involving 11,325 patients aged >18 years diagnosed with IBD,
identified from the Northwell Health Information Exchange (HIE) database between January 2008 and December 2023.
The diagnosis of IBD was identified using the International Classification of Diseases, Ninth and Tenth Revision (ICD-9
and ICD-10) codes. Patients were excluded from the study if they had a documented diagnosis of colorectal cancer
(CRC) or any other type of malignancy at the time of IBD diagnosis. Additional exclusion criteria included incomplete
clinical data, such as missing follow-up encounters, absent medication or prescription records, or insufficient details on
medication dispensing, which would preclude accurate determination of statin or aspirin use during the observation
period. Demographic and clinical variables were collected at the time of IBD diagnosis, including age, gender, race, body
mass index (BMI), tobacco use, alcohol use, type of IBD (Crohn’s disease or ulcerative colitis), comorbidities such as
hypertension, dyslipidemia, and diabetes, and IBD treatments including immunosuppressive therapy and biologics.

Exposure Definitions and Outcomes Assessment
Statins exposure was evaluated using prescription records from the database. Patients were identified as statin users if they had
received at least a prescription for statins for 6 months. Similarly, aspirin use was recorded based on prescription data, with
patients classified as aspirin users if they had at least a documented prescription for 6 months. The combined impact of statins and
aspirin was analyzed by dividing patients into three groups: users of both statins and aspirin, aspirin-only users, and non-users.
Patient records were reviewed over a 15-year observation period, with follow-up extending from the date of IBD
diagnosis until the earliest occurrence of one of the following events: a first diagnosis of cancer, death, or the last
available follow-up date (December 31, 2023). The primary outcome was the incidence of colorectal cancer (CRC)
during the follow-up period. The secondary outcome was the occurrence of any malignancy. Cancer diagnoses were
ascertained using ICD-9 and ICD-10 codes documented in the electronic medical records database.

Statistical Analysis

Descriptive statistics were used to summarize the demographic and clinical characteristics of the cohort. Continuous variables
are reported as mean + standard deviation (SD), and categorical variables as frequencies and percentages. Comparisons
between the statin-user and non-user groups were performed using the Student’s #-test for continuous variables and the chi-
squared test or Fisher’s exact test for categorical variables, as appropriate. The primary analysis involved multivariable
logistic regression to assess the association between statin use and colorectal cancer (CRC) development, adjusting for
potential confounders. The same model was applied to the secondary outcome, the development of any type of cancer, to
evaluate the association between statin use and overall cancer risk in the cohort. A subgroup analysis based on the type of IBD
assessed the association between statin exposure and the primary and secondary outcomes in patients with Crohn’s disease
and ulcerative colitis. Additionally, another subgroup analysis examined the combined effect of statins and aspirin on cancer
prevention compared to non-users and aspirin-only users. Sensitivity analyses were conducted using multiple imputation
methods to address missing data (eg, tobacco, alcohol use), where appropriate. All statistical tests were two-sided, with
a significance level of p < 0.05. Analyses were performed using SAS software, version 9.4 (SAS Institute, Cary, NC).
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Ethical Considerations
This study received approval from the Institutional Review Board of Northwell Health (24-0319-SIUHN) and was
conducted in accordance with the principles of the Declaration of Helsinki. Individual informed consent was waived

because the study was register-based and utilized de-identified patient data.

Results

Among the 11,325 patients included in the analysis, the mean age was 65.1 + 20.4 years, 54.5% were females, and 68%
were white. Of these, 44.2% had Crohn’s disease, and 55.8% had ulcerative colitis. Statins were used by 2,809 patients
(24.8%), while 8,516 (75.2%) were non-users. Additionally, 23.6% were on aspirin. Dyslipidemia was present in 21.7%
of the total cohort and was substantially more common among statin users compared to non-users (66.2% vs 7.1%).
Additional baseline characteristics of the study population, along with corresponding p-values, are reported in Table 1.

Table 1 Demographic and Clinical Characteristics

Variable Total Population (N = 11325) | No Statin Use (N = 8516) | Statin Use (N = 2809) | p-value

Age 65.11 20.37 59.2 17.99 86.68 12.29 < 0.001

Sex < 0.0001

Female 6171 54.49% 4722 55.45% 1449 51.58%

Male 5154 45.51% 3794 44.55% 1360 48.42%

Race < 0.0001

Black 1228 10.84% 957 11.24% 271 9.65%

White 7702 68.01% 5668 66.56% 2034 72.41%

Asian 515 4.55% 372 4.37% 143 5.09%

Others 1880 16.60% 1519 17.83% 361 12.85%

Obesity 795 7.02% 446 5.24% 349 12.42% < 0.0001

Alcohol Use 0.17

Alcohol use 120 1.06% 76 0.89% 44 1.57%

Former 11 0.10% 7 0.08% 4 0.14%

Occasional 208 1.84% 153 1.80% 55 1.96%

No alcohol use 1757 15.51% 1168 13.72% 589 20.97%

Tobacco Use < 0.0001

Current 737 6.51% 568 6.67% 169 6.02%

Former 1657 14.63% 1016 11.93% 641 22.82%

Never 6556 57.89% 5013 58.87% 1543 54.93%

Dyslipidemia 2462 21.74% 603 7.08% 1859 66.18% < 0.001

Crohn’s Disease 5005 44.19% 4032 47.35% 973 34.64% < 0.0001

Ulcerative Colitis 6320 55.81% 4484 52.65% 1836 65.36% < 0.0001

Aspirin 2678 23.65% 866 10.17% 1812 64.51% < 0.0001
(Continued)
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Table 1 (Continued).

Variable Total Population (N = 11325) | No Statin Use (N = 8516) | Statin Use (N = 2809) | p-value
Colorectal Cancer 202 1.78% 125 1.47% 77 2.74% < 0.0001
Any Cancer Type 979 8.64% 562 6.60% 417 14.85% < 0.0001

Notes: Values are expressed

as mean (SD) or n (%).

Table 2 Association Between Statin Use and Risk of Cancer in Patients

with IBD
Outcomes Odds Ratio | 95% Confidence Interval | p-value
Colorectal Cancer 0.647 0.414-1.012 0.0564
Any cancer 0.630 0.500-0.794 <0.0001

Notes: Odds ratios represent the association of statin use (vs non-use) with cancer out-
comes in IBD patients. Multivariable logistic regression models were adjusted for gender, age,
obesity, race, tobacco, and alcohol usage. P-values <0.05 were considered statistically
significant.

Multivariable logistic regression was performed to evaluate the association between statin use and the risk of cancer
development while adjusting for potential confounders, including age, gender, obesity, race, tobacco, and alcohol use.
Although the crude prevalence of CRC was higher among statin users (2.74% vs 1.47%), statin users were older and had
more comorbidities compared to nonusers. After multivariable adjustment for these confounders, statin use was
associated with 35% lower odds of developing CRC compared to non-users (OR: 0.647, 95% CI: 0.41-1.01, p =
0.0564); however, this was not statistically significant. Statin use was significantly associated with a 37% reduction in the
risk of developing any cancer (OR: 0.63, 95% CI: 0.50-0.79, p<0.0001) (Table 2).

Subgroup Analysis

Subgroup analyses were conducted based on aspirin use and IBD subtype, Crohn’s disease vs ulcerative colitis, to further
examine the association between statin use and cancer development. These analyses aimed to evaluate whether the
protective effect of statins differed across various patient groups. Adjusted odds ratios, 95% confidence intervals, and
p-values for all subgroup analyses are presented in Tables 3—6 and summarized in Figure 1.

Statin Use in Crohn’s Disease

This analysis evaluated whether the impact of statins on cancer risk varied among patients with Crohn’s disease. After
adjusting for gender, age, obesity, race, tobacco, and alcohol usage in patients with Crohn’s, statin users had 48% lower
odds of developing colorectal cancer compared to non-users (OR: 0.524; 95% CI: 0.27-1.02, p=0.0568), which was not

Table 3 Association Between Statin Use and Risk of Cancer in Patients
with Crohn’s Disease

Outcomes Odds Ratio | 95% Confidence Interval | p-value
Colorectal Cancer 0.524 0.270-1.019 0.0568
Any cancer 0.509 0.352-0.736 0.0003

Notes: Odds ratios represent the association of statin use (vs non-use) with cancer outcomes
in patients with Crohn’s Disease. Multivariable logistic regression models were adjusted for
gender, age, obesity, race, tobacco and alcohol usage. P-values <0.05 were considered statis-
tically significant.
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Table 4 Association Between Statin Use and Risk of Cancer in Patients
with Ulcerative Colitis

Outcomes Odds Ratio | 95% Confidence Interval | p-value
Colorectal Cancer 0.745 0.407-1.362 0.3389
Any cancer 0.726 0.543-0.970 0.0304

Notes: Odds ratios represent the association of statin use (vs non-use) with cancer out-
comes in patients with Ulcerative Colitis. Multivariable logistic regression models were
adjusted for gender, age, obesity, race, tobacco, and alcohol usage. P-values <0.05 were
considered statistically significant.

Table 5 Association Between Statin Plus Aspirin Use and Risk of Cancer
in Patients with IBD

Outcomes Odds Ratio | 95% Confidence Interval | p-value
Colorectal Cancer 0.163 0.050-0.537 0.0028
Any cancer 0.367 0.239-0.563 <0.0001

Notes: Odds ratios represent the association of statin plus aspirin use (vs non-use) with
cancer outcomes in IBD patients. Multivariable logistic regression models were adjusted for
gender, age, obesity, race, tobacco, and alcohol usage. P-values <0.05 were considered
statistically significant.

Table 6 Association Between Statin Plus Aspirin Use Compared to
Aspirin-Only Use and Risk of Cancer in Patients with IBD

Outcomes Odds Ratio | 95% Confidence Interval | p-value
Colorectal Cancer 0.235 0.064-0.861 0.0289
Any cancer 0.522 0.321-0.848 0.0087

Notes: Odds ratios represent the association of statin plus aspirin use (vs aspirin-only use)
with cancer outcomes in IBD patients. Multivariable logistic regression models were adjusted
for gender, age, obesity, race, tobacco, and alcohol usage. P-values <0.05 were considered
statistically significant.

statistically significant. Statin users had a significant 49% lower odds of developing any type of cancer than non-users
(OR: 0.509; 95% CI: 0.35-0.74, p=0.0003) (Table 3).

Statin Use in Ulcerative Colitis

The association between statin use and cancer risk was evaluated separately in patients with ulcerative colitis. After
adjusting for gender, age, obesity, race, tobacco, and alcohol usage in patients with ulcerative colitis, statin users were
25% less likely to develop colorectal cancer compared to those not exposed (OR: 0.745, 95% CI: 0.41-1.36, p=0.3389),
though this was not statistically significant. Statin use was, however, significantly associated with a 27% reduction in the
risk of developing any cancer compared to non-users (OR: 0.726, 95% CI: 0.54-0.97, p=0.0304) (Table 4).

Combined Use of Statin and Aspirin Versus Non-Use

This comparison evaluated whether the combined use of statins and aspirin provided greater protection against CRC than
non-use. After adjusting for gender, age, obesity, race, tobacco and alcohol usage, patients who were exposed to statin
plus aspirin were significantly (84%) less likely to develop colorectal cancer compared to non-users (OR: 0.163, 95% CI:
0.05-0.54, p=0.0028). Similarly, patients who were exposed to statin plus aspirin were significantly (63%) less likely to
develop any cancer compared to those who were not exposed (OR: 0.367, 95% CI: 0.24-0.56, p<0.0001) (Table 5).
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Figure | Forest Plot: Cancer Risk in IBD (Statin and Aspirin Use). Adjusted odds ratios (points) and 95% confidence intervals (horizontal lines) for colorectal cancer (CRC)
and any cancer across prespecified contrasts on a logarithmic scale. All models were adjusted for age, sex, obesity, race, tobacco use, and alcohol use. The vertical dashed
line denotes an odds ratio of 1.0 (no association).

Figure 1 presents a graphical representation of the cancer risk reduction observed in our cohort, along with the
corresponding confidence intervals.

Combined Use of Statin and Aspirin Versus Use of Aspirin Alone

This comparison assessed whether adding statins to aspirin therapy provided additional protection against the develop-
ment of colorectal cancer (CRC) compared to aspirin use alone. After adjusting for gender, age, obesity, race, tobacco
and alcohol usage, patients exposed to both statins and aspirin were significantly (76%) less likely to develop CRC than
patients exposed only to aspirin (OR: 0.235, 95% CI: 0.06-0.86, p=0.0289). Furthermore, patients who took statins and
aspirin were significantly (48%) less likely to develop any cancer than those exposed only to aspirin (OR: 0.522, 95% CI:
0.32-0.85, p=0.0087) (Table 6).

Discussion

In this large, multicenter observational study involving a cohort of 11,325 patients diagnosed with IBD, we investigated
the impact of statins on cancer prevention, specifically CRC, and whether the combined administration of statins and
aspirin leads to an additional reduction in this risk. Inflammation-driven mutagenesis, increased reactive oxygen species,
and cycles of epithelial regeneration are central to the pathogenesis of IBD-associated CRC. These factors underscore the
rationale for targeting inflammation-mediated pathways with agents such as statins and aspirin. In our study, statin use
was associated with a lower risk of CRC, but this finding did not reach statistical significance. Notably, it was
significantly linked to a reduced overall cancer incidence, suggesting a promising chemopreventive potential. These
results align with previous reports. Subgroup analyses showed that this protective trend was consistent across IBD
subtypes, with a particularly notable reduction observed among patients with Crohn’s disease compared to Ulcerative
Colitis. Our findings also showed a significant protective effect of statins in combination with aspirin for all types of
cancer, including CRC. This enhanced reduction in cancer risk observed with the combined use of statins and aspirin
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suggests a potential synergistic effect, highlighting their role in prevention strategies for this high-risk population, given
the common concurrent use of both medications.

Mechanism of Action of Statins and Aspirin in Cancer Prevention
The observed associations between statin and aspirin use and reduced cancer risk in IBD patients in our study are
supported by biological mechanisms that can potentially explain their chemopreventive effects. Statins inhibit HMG-
CoA reductase, a rate-limiting enzyme in the mevalonate pathway that generates essential compounds for cellular
functions, including membrane integrity, cell signaling, protein synthesis, and cell cycle regulation. Disruption of these
functions in cancer cells could affect tumor initiation, growth, and metastasis.?® Statins may also hinder cell adhesion and
angiogenesis, exert antioxidant effects, and diminish inflammation. Furthermore, they downregulate and inhibit matrix
metalloproteinases, thereby reducing the risk of cancer cell invasion and metastasis.?'~*>

On the other hand, aspirin exerts anti-cancer effects through multiple mechanisms beyond its well-known inhibition
of cyclooxygenase (COX). It influences cancer progression by modulating energy metabolism, inflammation, and
platelet-driven pro-carcinogenic activity. Additionally, aspirin plays a role in DNA repair, particularly in colorectal
cancer, by reducing microsatellite instability, a key feature of Lynch syndrome and other cancers.”* The cellular effects of
both agents suggest their potential as chemopreventive agents in cancer prevention. To visually summarize these
mechanisms, we have included a schematic diagram illustrating the anti-inflammatory and anti-carcinogenic pathways
of statins and aspirin (Figures 2 and 3).
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Figure 2 Mechanistic Pathways of Statins in Cancer Prevention. Statins inhibit 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase, thereby reducing down-
stream intermediates of the mevalonate pathway. This inhibition exerts pleiotropic anticancer effects through multiple mechanisms: suppression of GTPases (Rac, Rab)
decreases metastasis; downregulation of vascular endothelial growth factor (VEGF) reduces angiogenesis; inhibition of RhoA, KRAS, MAPK, AKT, and mTOR signaling leads
to reduced tissue growth, cell proliferation, and protein synthesis; and activation of DNAJAI/CHIP promotes degradation of mutant p53. Additional effects include
decreased NF-kB activity with consequent reduction in inflammation, induction of autophagy and mitochondrial apoptosis leading to increased cancer cell death, and
activation of LKBI-AMPK signaling resulting in p53 activation and apoptosis. Collectively, these pathways highlight the multifaceted role of statins in modulating tumor
biology and promoting cancer cell death.
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Figure 3 Molecular Mechanisms of Aspirin in Cancer Prevention. Aspirin inhibits platelet cyclooxygenase-I (COX-I), resulting in decreased thromboxane A; (TxA,),
decreased cyclooxygenase-2 (COX-2), reduced platelet activation, and impaired platelet—tumor cell interactions, thereby limiting metastasis. Suppression of COX-2—derived
prostaglandin E; (PGE;) reduces Wnt/B-catenin, PI3K/AKT/mTOR, RAF/MEK/ERK, and NF-kB signaling, attenuating proliferation, growth, angiogenesis, and inflammation.
Aspirin also promotes apoptosis through downregulation of Bcl-2, upregulation of Bax/Bak, cytochrome c/caspase activation, and protein acetylation of p53 and other
enzymes. Additional effects include modulation of AMPK-mTOR signaling, increased resolvin/lipoxin production, and suppression of Fusobacterium nucleatum—driven
tumorigenesis. Together, these mechanisms highlight aspirin’s broad role in restraining tumor progression and enhancing cancer cell death.

Statins and Cancer Prevention

Existing literature on statins and overall cancer prevention remains inconclusive, with most studies conducted on the
general population focusing on the esophagus, liver, prostate, breast, and pancreatic cancers.”* ¢ A meta-analysis by
Singh et al showed a significant reduction in esophageal cancer risk among statin users, particularly in patients with
Barrett’s esophagus.?’ Similarly, another meta-analysis by Singh et al reported a reduced risk of hepatocellular carcinoma
among statin users, with a more pronounced effect observed in Asian populations.”® Another meta-analysis by Zhang
et al suggested that statins have a protective effect on pancreatic cancer.”’ Furthermore, Bansal D. et al, in their meta-
analysis on statin use and prostate cancer, concluded that there was a reduced relative risk of prostate cancer in statin
users compared to non-users.>’ Conversely, a meta-analysis evaluating statin and breast cancer reported that there is no
association between statin use and breast cancer risk.>'

In the IBD population, the literature is scarce, with most studies focusing on CRC rather than other types of cancer.
Only one Chinese cohort investigated the effect of statins on cancer prevention in patients with IBD who have received
one or more prescriptions of 5-aminosalicylic acid (5-ASA), showing that statin use was not significantly associated with
a reduced risk of cancer development, with an adjusted hazard ratio of 0.48 and a 95% confidence interval (CI) of
0.14-1.59, indicating no statistically significant protective effect.’?

Existing literature on statins and cancer prevention, especially in IBD patients, has been limited and often incon-
clusive. By showing a significant reduction in overall cancer risk with statin use in our large IBD cohort, our study
provides much-needed clarity and adds meaningful evidence to a sparsely studied area.
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Statins and Colorectal Cancer Prevention
Multiple observational studies suggest that statin use may lower CRC risk, particularly for individuals with a history of
colorectal adenomas or those at higher risk for cancer.”** Multiple meta-analyses have also supported these findings,
including a meta-analysis of 40 studies by Lytras et al showing a reduction of CRC risk; however, this was more
pronounced in observational studies than randomized controlled trials (RCTs).** Another meta-analysis by Liu et al also
found similar results, indicating that statin use is associated with a lower risk of colorectal cancer, especially for
lipophilic statins.*> RCTs have yielded inconsistent results, with some RCTs indicating a slight protective effect while
others showed no significant association between statin use and CRC risk reduction in the general population.®
Patients with IBD are at an increased risk of developing colorectal cancer (CRC); however, research specifically addressing
the chemopreventive role of statins in this at-risk population remains scarce. Some studies suggest that statins may reduce
CRC risk in IBD patients by affecting the inflammatory responses associated with the condition.***” While recent studies have
emerged with promising results, the evidence lacks consistency. There is still paucity of large, prospective studies that clearly
demonstrate the benefits of statins for preventing CRC in patients with IBD.%'**** Notably, in a case-control study by
Poynter et al, statin use was associated with a reduction in CRC development, and this association was even more pronounced
in patients with IBD.? A recent meta-analysis by Li et al demonstrated a significantly lower risk of CRC among statin users
compared to non-users in IBD patients.*® Given the focus on CRC within the IBD population, our current study findings build
on prior mixed evidence by showing a meaningful reduction in CRC risk with statin use, especially in Crohn’s disease.

Aspirin and Cancer Prevention

Aspirin, recognized as a potential cancer preventive agent, has garnered increasing interest, with new research exploring
its beneficial effects. Song Y. et al reported that aspirin showed potential preventive effects on certain cancers, with the
strongest evidence for aspirin’s impact on esophageal squamous cell carcinoma and highly suggestive evidence
supporting aspirin’s role in reducing overall cancer risk, breast cancer, non-cardia gastric cancer, and prostate cancer.*'
Recently, Skriver et al suggest that particularly the long-term use of aspirin is associated with a decreased risk for several
cancers, including colon, rectum, esophagus, stomach, liver, pancreas, small intestine, head and neck, brain tumors,
meningioma, melanoma, thyroid, non-Hodgkin lymphoma, and leukemia.*?

This chemopreventive effect has not been studied extensively in IBD patients, with the majority of the studies focused
on CRC specifically. The previously mentioned Chinese cohort study by Mak et al also investigated aspirin use in cancer
prevention in IBD patients on 5-ASA, showing no significant association. This smaller retrospective study, including
only 1,891 patients treated with 5-aminosalicylic acid (5-ASA), aspirin, or statins, reported no significant benefit of
adding statins or aspirin in reducing overall cancer risk.*> However, this study’s limited sample size, narrow demographic
focus, and retrospective design limit the generalizability of its findings.

Aspirin and Colorectal Cancer Prevention

Aspirin has been linked to a lower risk of CRC in the general population, particularly among individuals with increased
cardiovascular risk or chronic inflammatory conditions.*® It has consistently been shown that regular aspirin use is
associated with a reduced incidence of CRC, with a dose-dependent relationship and long-term use proving more
effective.***” Frampton M. et al suggested that a prevention model combining aspirin use and lifestyle changes can
significantly prevent CRC development in the general population.*® Aspirin use after CRC diagnosis is linked to
improved survival, with a meta-analysis of 27 studies comprising 237,245 patients showing a 26% reduction in cancer-
related deaths. Patients with high cox-2 expression and the pik3ca mutation experienced even greater benefits, suggesting
that genetic factors influence aspirin effectiveness.*” These findings suggest that aspirin’s therapeutic effects may extend
beyond cancer prevention to improve survival outcomes in CRC patients.

In contrast, literature specifically addressing aspirin’s effectiveness in reducing CRC risk among IBD patients has
produced conflicting evidence. Chronic inflammation in IBD is linked to elevated cox-2 expression, potentially
contributing to carcinogenesis. Therefore, aspirin’s capacity to inhibit cox-2 might theoretically lower CRC rates in
these patients.’® However, the evidence is still very limited. An observational study showed that aspirin use was
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associated with a 70% decrease in the risk of developing CRC in patients with ulcerative colitis.’’ Conversely, another
study by Eaden et al showed no significant reduction in the risk of CRC in aspirin users compared to non-users in
ulcerative colitis patients.”? Notably, a more recent meta-analysis by Burr et al concluded that due to high studies
heterogeneity, being small retrospective studies, and the lack of high-quality evidence in the IBD population, their
findings did not demonstrate any significant benefit from aspirin or other NSAIDs in preventing IBD-associated CRC."'
Based on the discussed literature, our current study findings strengthen the argument for aspirin’s chemopreventive
benefit in IBD by demonstrating a notable reduction in CRC risk among aspirin users when combined with statins. This
suggests that aspirin may play a meaningful role in CRC prevention in this high-risk group and opens the door to
exploring potential synergistic effects when combined with statins.

Combination Therapy: Statins and Aspirin

In clinical practice, aspirin and statins are often prescribed together. Their concomitant use, they may target multiple
carcinogenic pathways through different mechanisms, enhancing chemopreventive efficacy.® A biomarker-based phar-
macodynamic study by Gottschall H. et al showed that participants using combined aspirin and statins had a more
pronounced suppression of COX-derived eicosanoids than those on aspirin alone. This finding points to a potential
synergistic effect between the two drugs in reducing eicosanoid formation, possibly contributing to CRC prevention.>*
Several observational studies in the general population have examined the impact of combined statin and aspirin use on
cancer risk across different malignancies. A case-control study reported a stronger reduction in gallbladder cancer risk
with dual therapy.”> While Cho et al observed a modest attenuation of gastric cancer risk when adjusting for concurrent
use of statin, aspirin, and metformin,*® a large case-control study by Wang et al reported that the combination of statin
and aspirin indicated a significantly decreased overall risk of all cancers. However, the exact percentage varies depending
on the cancer type and duration of use.”’ Similarly, a retrospective cohort among individuals with systemic inflammatory
diseases found that consistent use of aspirin and statins was linked to a significantly reduced incidence of various cancers,
including colorectal, breast, and lung cancer.'” These findings suggest a potential chemopreventive role for aspirin and
statins in high-risk populations characterized by chronic inflammation, potentially including patients with IBD.

Yet, despite statin and aspirin being potential chemopreventive agents for colorectal cancer, this combination was
scarcely studied, especially in patients with IBD. In a German case-control study, Hoffmeister M. et al found that using
low-dose aspirin in combination with statins reduced the risk by 62% after five or more years (OR 0.38, 95% CI
0.15-0.97). This combinational use of low-dose aspirin and statins may offer greater risk reduction than using either drug
alone for at least 5 years."

Our current study builds on this limited yet promising evidence to specifically evaluate the combined impact of statins
and aspirin in a large cohort of patients with IBD. We show that concurrent use of statins and aspirin is associated with
a significant 84% reduction in CRC risk and a 63% reduction in overall cancer risk among IBD patients, which is
markedly greater than the effects of either agent alone. These findings highlight a potential synergistic effect and have
important clinical implications. Given the routine use of statins and aspirin in patients with cardiovascular comorbidities,
their potential dual benefit in cancer prevention, particularly in a high-risk, chronically inflamed population such as IBD,
warrants serious consideration in preventive care strategies and future guideline development.

Limitations

Our study has some limitations that merit consideration. First, its retrospective observational design is subject to inherent
biases and confounding that cannot be fully excluded despite adjustment for key demographic and clinical variables.
Second, medication exposure was defined based on prescription records, which lacked precise adherence, dosage data, or
duration, potentially affecting the accuracy of the exposure definition. Third, detailed information on IBD duration and
severity was not consistently available, which could influence outcomes and limit our ability to fully adjust for all
potential confounders. Additionally, LDL values were not available in our dataset, which might have limited our ability
to fully account for potential prescription bias in statin users. Some variables, including tobacco and alcohol use, were
incompletely captured. Although we applied multiple imputation to reduce bias, residual misclassification cannot be
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excluded. Despite these limitations, the large sample size, multi-center nature, and consistency of associations across
subgroups strengthen the validity of our findings.

Conclusion

Statin use is associated with a reduced risk of any cancer and a potential reduction in the risk of colorectal cancer in
patients with inflammatory bowel disease. The combination of statin and aspirin demonstrates a significant and
synergistic protective effect. These findings suggest significant implications for cancer prevention strategies. Future
prospective studies and randomized controlled trials are needed to confirm the chemopreventive role of statins and
aspirin in patients with IBD, clarify optimal dosing strategies, and better define patient populations that may benefit most
from such interventions.
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