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Abstract

Background: Statins are reported to reduce colorectal cancer (CRC) 
risk in the general population, but their effect on individuals with 
inflammatory bowel disease (IBD) remains uncertain. We aimed to 
evaluate the relationship between statin use and CRC risk in patients 
with IBD.

Methods: A comprehensive review of the literature was conducted on 
PubMed, Web of Science, and EMBASE to evaluate the association 
between statin use and the development of CRC in patients with IBD. 
After deduplication, there were 324 studies screened, and those re-
porting odds ratios (ORs) or hazard ratios (HRs) for CRC risk in IBD 
patients using statins were included. The primary endpoints included 
the development of CRC (OR) and time to CRC (HR). A meta-analy-
sis utilizing fixed or random-effects models, heterogeneity tests, and 
a funnel plot was performed in R (version 4.3.0) with alpha of 0.05.

Results: This meta-analysis included seven studies involving 59,596 
patients: three for OR (11,116 patients) and four for HR (48,480 pa-
tients). The pooled OR was 0.22 (95% confidence interval (CI): 0.01 
- 7.81), suggesting 78% lower odds of CRC in statin users, though not 
statistically significant (P = 0.21), with potential publication bias. The 
pooled HR was 0.77 (95% CI: 0.63 - 0.94), indicating a significant 
23% reduction in CRC hazard for statin users (P < 0.05), with low 
publication bias.

Conclusion: Our meta-analysis showed that statin use is associated 
with a reduced risk of CRC in IBD, significant in HR-based but not 
in OR-based analysis. Large randomized controlled trials are needed 
to clarify the duration of statin use and their chemopreventive effects, 
independent of factors such as targeted therapy for chronic mucosal 
inflammation.
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Introduction

Inflammatory bowel disease (IBD) is a chronic gastrointesti-
nal disease characterized by chronic inflammation of the di-
gestive tract in a relapsing and remitting manner [1]. The two 
primary forms of IBD are ulcerative colitis (UC), which im-
pacts solely the colon, and Crohn’s disease (CD), which may 
affect the whole gastrointestinal system [2]. Patients with IBD 
face a higher risk of developing colorectal cancer (CRC). The 
chronic inflammation of the mucosa in IBD patients triggers 
and promotes tumorigenesis, resulting in an inflammation, 
dysplasia, and carcinoma sequence rather than the adenoma 
carcinoma sequence typically observed in sporadic cases of 
CRC. The likelihood of developing CRC in this group varies 
based on the duration of the disease, age at diagnosis, and ex-
tent of inflammation [3]. Given that chronic inflammation may 
play an important role in the pathogenesis of CRC in this spe-
cific population, controlling this inflammation could decrease 
the potential risk of developing CRC; hence, it is important to 
develop chemopreventive agents to control mucosal inflam-
mation and potentially prevent CRC development in this high-
risk population [4].

Statins, known as 3-hydroxy-3-methylglutaryl-CoA re-
ductase inhibitors, are lipid-lowering medications prescribed 
worldwide for their effectiveness in reducing mortality from 
cardiovascular disease. In addition to their role in inhibiting 
cholesterol biosynthesis, statins also exhibit anti-inflammato-
ry, pro-apoptotic, anti-proliferative, and anti-neoplastic prop-
erties [5]. Given their modulation of these pathways, research 
has focused on the association between statins and CRC, ex-
ploring the potential of statins as chemopreventive agents for 
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CRC.
Several meta-analyses and systematic reviews have shown 

that statins lower the risk of CRC development in the general 
population [6-9]. Recent studies have explored the relation-
ship between statin use and CRC development in patients with 
IBD, a high-risk population for CRC. However, this benefit in 
this specific population is still under investigation and remains 
inconclusive to this day. To our knowledge, the literature lacks 
high-impact studies, such as meta-analyses and randomized 
controlled trials (RCTs), that focus specifically on the effect of 
statins on CRC development in IBD patients. This underscores 
the importance of summarizing the evidence to gain a clearer 
understanding of the role of statins in preventing the develop-
ment of CRC in patients with IBD.

The aim of this systematic review and meta-analysis was 
to offer a thorough summary and further assess the relationship 
between statin therapy and the likelihood of developing CRC 
in patients with IBD.

Materials and Methods

Systematic search

Two investigators (BPC and JS) conducted a systematic lit-
erature search for all relevant articles regarding the effects of 
statins on CRC development in patients with IBD. The data-
bases PubMed, EMBASE, and Web of Science were searched 
from their inception up to September 4, 2024, utilizing the fol-
lowing primary keywords: “Inflammatory Bowel Diseases” 
OR “Inflammatory Bowel Disease” OR IBD OR IBDs OR 
“Ulcerative Colitis” OR UC OR “Crohn Disease” OR “Crohn’s 
Disease” OR “Colitis, Ulcerative” OR “ulcerative colitis” OR 
“chronic colitis” OR “inflammatory colitis” AND colon OR 
colorectal OR rectal OR anal OR carcinoma OR tumor OR 
neoplasia OR dysplasia OR adenoma OR cancer OR neoplasm 
OR carcinoma OR tumor OR tumour OR adenoma OR “Colo-
rectal Neoplasms” OR “colon cancer” OR “Colorectal cancer” 
OR “colon neoplasm” OR “colorectal neoplasm” AND “Hy-
droxymethylglutaryl-CoA Reductase Inhibitors” OR “HMG 
CoA” OR statin OR “Hypercholesterolemia drug therapy” OR 
“hypocholesterolemic agent” OR Lipitor OR fluvastatin OR 
lescol OR lovastatin OR Altoprev OR pitavastatin OR Livalo 
OR pravastatin OR rosuvastatin OR crestor OR simvasta-
tin OR zocor. Supplementary Material 1 (gr.elmerpub.com) 
shows the librarian’s complete search strategy.

Eligibility criteria

A total of 324 studies were screened after deduplication. In-
cluded studies were full-text articles that assessed the relation-
ship between statin use and CRC in patients with IBD, provid-
ing either an odds ratio (OR) or a hazard ratio (HR) along with 
the relevant 95% confidence intervals (95% CIs). Studies were 
excluded if they failed to meet the inclusion criteria outlined 
above, or if they were classified as reviews, letters, editorials, 
conference abstracts, case reports, or animal trials.

Data extraction

The primary endpoints were the development of CRC (OR) and 
time to CRC (HR). The data gathered from each study include 
the first author’s name, year of study, study design, study region, 
total patient counts for both statin and non-statin groups, dura-
tion of statin use (if available), follow-up period, risk estimates 
(OR/HR), and the corresponding 95% CIs. HRs were derived 
from the multivariable model. Any disagreements regarding 
study selection and data extraction were resolved through dis-
cussions among the co-authors until a consensus was reached.

Statistical analysis

A meta-analysis was conducted to estimate the overall effect 
of the primary outcome, OR or HR. A test for heterogeneity 
between studies under the null hypothesis of no heterogene-
ity was performed using the DerSimonian-Laird method. A 
random-effects model was used to pool the effect size if there 
was a considerable between-study heterogeneity. If between-
study heterogeneity was minimal, we employed a fixed-effects 
model to pool the effect size. Heterogeneity was assessed 
using the I2 statistic, which indicates the proportion of total 
variation among studies attributed to heterogeneity rather than 
random chance. An I2 value of 50% or greater was deemed as 
substantial heterogeneity. A funnel plot was created to evalu-
ate publication bias. The level of significance was set at 5%. 
All analyses were performed using R language (version 4.3.0).

Results

Search results

Figure 1 presents a detailed flow chart summarizing the study 
selection process. A total of 434 articles were found in the initial 
search (PubMed: n = 57; EMBASE: n = 305; Web of Science: 
n = 72). Upon eliminating duplicates and examining the titles 
and abstracts, 417 were deemed ineligible. After conducting a 
full-text screening of the remaining 17 articles, seven studies 
were suitable for the meta-analysis. The studies included in the 
meta-analysis were published between 2005 and 2023.

Study characteristics and quality assessment

All seven studies included in the analysis were retrospective 
cohort studies. Two studies were conducted in the United 
States of America, two in Israel, one in Sweden, one in China, 
and one in South Korea. Table 1 [10-16] displays the charac-
teristics of all included studies.

Overall analysis

Seven studies involving 59,596 patients were eligible for this 
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meta-analysis: three studies for OR (11,116 patients) and four 
studies for HR (48,480 patients).

OR

The OR of each study with its associated 95% CI, the hetero-
geneity test, and the overall OR for all studies is reported in 
Figure 2. The pooled effect size, based on the random-effects 
model (P = 0.02 and I2 = 75%), is OR = 0.22 (95% CI: 0.01 
- 7.81). The pooled effect indicates that the odds of develop-
ing CRC in patients exposed to statins was 78% lower than in 
those who were not exposed to statins. However, the result was 

not significant (P = 0.21).
The presence of publication bias, as indicated by the 

asymmetry of the funnel plot, is illustrated in Figure 3. The 
presence of two studies with high standard errors in the lower 
left section of the funnel plot indicates a potential publication 
bias. Egger’s regression test is commonly used to assess asym-
metry in a funnel plot. However, it could not be performed as 
it requires at least 10 studies.

HR

The HR of each study with its associated 95% CI, the hetero-

Table 1.  Baseline Characteristics of Included Studies Investigating CRC Development in Patients Using Statins

Author Year Country Study design OR/
HR

Number 
of patients 
in statin 
group

Number 
of patients 
with CRC in 
statin group

Number of 
patients in 
non-statin 
group

Number of 
patients with 
CRC in non-
statin group

Poynter et al [12] 2005 Israel Retrospective OR 6 1 49 38
Samadder et al [11] 2011 Israel Retrospective OR 6 1 54 38
Ananthakrishnan et al [13] 2016 USA Retrospective OR 1,376 30 9,625 287
Shah et al [14] 2019 USA Retrospective HR 57 1 585 5
Mak et al [15] 2020 China Retrospective HR 222 3 1,881 45
Sun et al [16] 2023 Sweden Retrospective HR 5,273 70 5,273 90
Oh et al [10] 2023 South Kora Retrospective HR 7,435 26 27,754 96

CRC: colorectal cancer; HR: hazard ratio; OR: odds ratio.

Figure 1. Detailed flow diagram of study selection process.
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geneity test, and the overall HR for all studies is reported in 
Figure 4. The pooled effect size, based on the common-effect 
model (P = 0.78 and I2 = 0%), is HR = 0.77 (95% CI: 0.63 
- 0.94). The pooled HR indicates that the likelihood of devel-
oping CRC is 23% lower in those with statin exposure than 
in those without statin exposure. This association was statisti-
cally significant (P < 0.05). Figure 5 shows a symmetric funnel 
plot, which suggests no evidence of publication bias. Egger’s 
regression test, used to assess symmetry, could not be conduct-
ed because the test requires at least 10 studies.

Subgroup analysis

Subgroup analyses were conducted based on IBD type - CD 

and UC - to further investigate the association between statin 
use and CRC development. These analyses aimed to determine 
whether the protective effect of statins varied across different 
types of IBD.

UC

The subgroup analysis based on ORs could not be performed 
for patients with UC, as only one study was available in this 
subgroup (OR = 1.01; 95% CI: 0.65 - 1.56; P = 0.98). Alterna-
tively, the subgroup analysis based on HRs included two stud-
ies. The pooled effect size, calculated using a common-effect 
model (P = 0.17; I2 = 46.5%), was HR = 0.64 (95% CI: 0.51 
- 0.80), indicating a statistically significant 36% reduction in 

Figure 2. Forest plot of overall effect for OR. Forest plot of pooled ORs and 95% CIs from three studies evaluating the associa-
tion between statin use and colorectal cancer risk in IBD patients. The diamond represents the overall random-effects model 
(OR: 0.22; 95% CI: 0.01 - 7.81; P = 0.02; I2 = 75%). CI: confidence interval; IBD: inflammatory bowel disease; OR: odds ratio.

Figure 3. Funnel plot to evaluate for publication bias (odds ratio). Funnel plot assessing publication bias among studies included 
in the odds ratio analysis. Each dot represents an individual study.
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CRC risk among patients with UC exposed to statins (P < 0.05) 
(Fig. 6). The funnel plot appeared symmetric, suggesting no 
evidence of publication bias (Fig. 7). Egger’s regression test 
could not be conducted due to the inclusion of fewer than 10 
studies.

CD

The subgroup analyses for patients with CD could not be 
pooled, as only one study was available for each effect meas-
ure group. The single OR estimate was OR = 0.36 (95% CI: 
0.16 - 0.81; P = 0.01), suggesting a statistically significant re-

duction in CRC risk among statin users. The single HR esti-
mate was HR = 2.00 (95% CI: 0.96 - 4.15; P = 0.06), which did 
not reach statistical significance. Due to the inclusion of only 
one study per outcome, heterogeneity could not be assessed.

Discussion

Our meta-analysis showed that using statins decreases the risk 
of developing CRC in patients with IBD. Both HR and OR 
analyses demonstrated a decreased risk of developing CRC in 
patients on statins. However, the HR analysis was statistically 
significant, while the OR analysis was not. The HR analysis 

Figure 4. Forest plot of overall effect for HR. Forest plot displaying individual and pooled HRs with 95% CIs for the association 
between statin use and colorectal cancer risk in IBD patients. The pooled effect size, based on the common-effect model (P = 
0.78 and I2 = 0%), is HR = 0.77 (95% CI: 0.63 - 0.94). CI: confidence interval; HR: hazard ratio; IBD: inflammatory bowel disease.

Figure 5. Funnel plot to evaluate for publication bias (hazard ratio). Funnel plot assessing publication bias in studies reporting 
hazard ratios for colorectal cancer risk in inflammatory bowel disease patients on statins. Each dot represents a study.
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was based on a higher number of patients (48,480 patients for 
HR versus 11,116 patients for OR). In addition, the HR analy-
sis included studies that reported adjusted HRs and considered 
the time-to-development of CRC, as well as other confounding 
factors such as the duration of statin use and immunomodula-
tor use, which could have impacted CRC development, there-
by enhancing the reliability of those studies. Additionally, in 
subgroup analysis by IBD type, statin use was associated with 
a significantly reduced risk of CRC in patients with UC (HR = 
0.64; 95% CI: 0.51 - 0.80). These findings are promising and 

could be helpful in chemoprevention against CRC in patients 
with IBD.

IBD and CRC

The relationship between IBD and malignancy risk is intricate. 
Several large population-based studies and systematic reviews 
have shown that the overall risk of malignancy in IBD patients 
is comparable to that of the general population [10, 17-19]. 

Figure 6. Forest plot of overall effect (HR) in ulcerative colitis group. Forest plot showing pooled HRs with 95% CIs for the as-
sociation between statin use and colorectal cancer risk in patients with ulcerative colitis. The overall HR was 0.64 (95% CI: 0.51 
- 0.80), suggesting a protective effect. Moderate heterogeneity was observed (I2 = 46.5%; P = 0.17). CI: confidence interval; HR: 
hazard ratio.

Figure 7. Funnel plot to evaluate publication bias for hazard ratio in ulcerative colitis group. Funnel plot assessing publication 
bias among studies evaluating the association between statin use and colorectal cancer risk in ulcerative colitis patients.
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However, CRC remains a significant exception. Several stud-
ies have reported elevated rates of CRC in patients with IBD. 
In fact, IBD patients are 2 - 6 times more likely to develop 
CRC than the general population. This association highlights 
the increased risk of CRC development in individuals with 
IBD [20]. Two Scandinavian population-based cohort studies 
involving 96,447 patients with UC and 47,035 patients with 
CD showed that both UC and CD had a higher incidence of 
CRC compared to the reference group. The HR for UC was 
1.66 (95% CI: 1.57 - 1.76), and 1.4 for CD (95% CI 1.27 - 
1.53) [21, 22]. Another population-based study also showed 
that the risk for CRC was increased by 1.9-fold in IBD patients 
compared to the control population [11]. Cohort studies span-
ning from 1955 to 1989 revealed a relative risk of 4.1 (95% 
CI: 2.7 - 5.8) for CRC in patients with UC and a standardized 
incidence ratio (SIR) of 2.5 (95% CI: 1.3 - 4.3) for those with 
CD between 1965 and 1983 [23, 24]. Another cohort covering 
the years 1977 to 1989 reported a risk ratio of 1.8 (95% CI: 
1.3 - 2.4) for CRC in UC patients [25]. A Canadian study found 
incidence rate ratios for CRC of 2.75 (95% CI: 1.91 - 3.97) for 
UC, 2.64 (95% CI: 1.69 - 4.12) for CD, and 2.71 (95% CI: 2.04 
- 3.59) for IBD in general [26]. A meta-analysis by Eaden et al 
based on 116 studies reported that the incidence of CRC in UC 
patients was 4 to 10 times greater than that of sporadic CRC 
[27]. This increased risk of CRC emphasizes the importance of 
chemoprevention strategies in this high-risk population.

Risk factors for CRC in IBD patients

In patients with IBD, CRC develops within a chronically in-
flamed mucosal condition. These patients are at an increased 
risk of CRC due to chronic mucosal inflammation, as sustained 
mucosal injury results in repeated cycles of epithelial damage 
and regeneration, promoting dysplasia and neoplastic trans-
formation [28]. Several studies proposed that chronic mucosal 
inflammation is a risk factor for developing microsatellite in-
stability-high cancers in IBD patients, indicating that the bio-
logical behavior of IBD-associated cancers might differ from 
sporadic CRC [11, 29-32]. This risk is even higher in patients 
with pancolitis. Karlen et al showed that 94% of UC patients 
who developed cancer had total colitis, and 74% of those who 
developed rectal cancer also had pancolitis [23]. Additional 
studies have reported that the duration, extent, severity, and 
young age at diagnosis of UC are also key risk factors for in-
creased risk of CRC in UC patients [33]. Other risk factors for 
CRC development were also described, including concomitant 
primary sclerosing cholangitis, pseudopolyps, and the duration 
of IBD [34-36].

Mechanisms of action of statins and cancer prevention

Statins are lipid-lowering medications used to treat hypercho-
lesterolemia globally. Recently, they have shown anti-tumor 
effects by inhibiting cell proliferation and activating apopto-
sis. This may occur through 3-hydroxy-3-methylglutaryl-CoA 
(HMG-CoA) reductase inhibition and other non-HMG-CoA-

related effects [5].
HMG-CoA reductase is the key rate-limiting enzyme in 

the mevalonate pathway, and by inhibiting HMG-CoA to me-
valonate conversion, statins lower mevalonate and its down-
stream products, including Ras and Rho proteins, which are 
overexpressed in CRC and linked to tumor invasion [37]. 
These mevalonate pathway products are essential for cellular 
functions such as maintaining membrane integrity, regulating 
cell signaling, facilitating protein synthesis, and promoting cell 
cycle progression. Disrupting these processes in cancer cells 
could impact tumor initiation, growth, and metastasis [38].

Other mechanisms of action of statins, independent of 
HMG-CoA reductase, have also been described and may play 
a role in cancer prevention. These effects may include inhib-
iting cell adhesion and angiogenesis, providing antioxidant 
benefits, and reducing inflammation. The downregulation and 
inhibition of matrix metalloproteinases, key enzymes in the 
degradation of the extracellular matrix, decrease the risk of in-
vasion and metastasis of cancerous cells [39, 40]. Statins also 
induce the inhibition of downstream signaling pathways in the 
epidermal growth factor receptor (EGFR) system, ultimately 
affecting mammalian target of rapamycin (mTOR) expression, 
which is responsible for regulating cell growth [41]. Statin can 
also induce apoptosis through its increased expression of the 
p53 tumor suppressor protein, which reduces cellular prolifer-
ation and induces apoptosis [42]. These pro-apoptotic and anti-
inflammatory effects of statins support the potential protective 
effect of statins against CRC. Suggested cellular mechanisms 
of action through which statins reduce the risk of cancers are 
depicted in Figure 8.

Statins and CRC in the general population

Despite the mechanistic rationale, studies evaluating the ef-
fect of statins on CRC risk in the general population have 
yielded mixed results [37]. Several cohort studies have shown 
a non-statistically significant benefit of statin use on the risk 
of developing CRC [43-46]. Other population-based studies 
described a significantly reduced relative risk of CRC [12, 47, 
48]. Lee et al in two large prospective cohort studies showed 
that statins reduce the risk of rectal cancer but not colon can-
cer [49]. Multiple comprehensive meta-analyses showed that 
statin use was generally associated with a modest reduction in 
CRC risk. This effect was more pronounced and statistically 
significant in observational studies (cohort and case-control 
studies) compared to RCTs, where the reduction did not reach 
statistical significance [8, 9, 50, 51]. Similarly, a recent 2019 
meta-analysis of 59 studies, including both RCTs and obser-
vational studies, found that statin use was associated with a 
reduced risk of CRC in observational studies (pooled relative 
risk = 0.92; 95% CI: 0.88 - 0.95); however, this association 
was not significant in RCTs (pooled relative risk = 0.92; 95% 
CI: 0.81 - 1.05) [6]. The discrepancy may be attributable to 
the relatively short follow-up periods in most RCTs (approxi-
mately 5 years), which may be insufficient to capture long-
latency outcomes, such as cancer incidence, in an average-risk 
population.
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Statins and CRC in IBD patients

Among IBD patients, studies investigating the potential ben-
efit of statins on CRC are more limited. Up till today, a to-
tal of nine cohorts have analyzed the chemopreventive effect 
of statins, specifically in IBD patients, and two of them were 
abstracts with insufficient data to be included in the analysis. 
To our knowledge, this meta-analysis is the only one in the 
literature to include all available data and to be specifically 
conducted in an IBD population.

Poynter et al were the first to investigate the effect of 
statins on CRC in the IBD population. Statin use in the general 
population was associated with a significantly lower risk of 
CRC (OR: 0.53; 95% CI: 0.38 - 0.74). Upon examining the 
relationship between statin use and the risk of CRC among 55 
patients with IBD, a protective effect of statins in this subgroup 
was also observed (OR: 0.06; 95% CI: 0.006 - 0.55) [12]. A 
few years later, a study by Samadder et al demonstrated that 
statin use significantly reduced CRC risk overall (OR: 0.49, 
95% CI: 0.39 - 0.62), particularly IBD-associated CRC (OR: 
0.10; 95% CI: 0.01 - 1.31), with simvastatin showing the most 
pronounced effect [11]. Later, Ananthakrishnan et al analyzed 
data from two tertiary referral centers and included 11,001 IBD 
patients. Among statin users, 30 patients (2%) developed CRC 
during a 9-year follow-up compared to 287 statin non-users 
(3%). Statin use showed a significant and independent inverse 
association with CRC (OR: 0.42; 95% CI: 0.28 - 0.62) [13].

Another cohort study by Shah et al, involving 642 IBD pa-
tients, showed that the statin exposed group had a lower risk of 
CRC development compared to the non-exposed group (1.8% 
vs. 2.9% respectively); however, this was not statistically sig-
nificant (HR: 0.56; 95% CI: 0.06 - 4.92) [14].

Mak et al also evaluated CRC occurrence in 2,103 IBD pa-
tients (857 with CD and 1,246 with UC). Forty-eight patients 
(2.3%) developed cancer, and 222 patients (10.6%) received 
statins. Multivariable analysis showed reduced cancer risk in 
statin users; however, it was not statistically significant (HR: 
0.48; 95% CI: 0.14 - 1.59) [15]. More recently, Oh et al, in a 
nationwide population-based study, evaluated the chemopre-
ventive effects of statins, metformin, and aspirin on various 
malignancies, including sporadic CRC in patients with UC. 
Statins showed a dose-dependent chemopreventive effect for 
all malignancies in UC patients (HR: 0.764; 95% CI: 0.645 
- 0.905; P = 0.002), whereas metformin and aspirin did not 
(P > 0.05). However, when analyzing the risk of CRC in UC 
patients using statins, there was no difference between statin 
users and non-users (35% in both groups) with an HR of 0.844 
(95% CI: 0.535 - 1.332), which was not statistically significant 
[10]. Another recent IBD conducted by Sun et al included a 
cohort of 5,273 statin users and 5,273 non-statin users, which 
showed an incidence of CRC in 70 statin users compared to 
90 non-statin users, with an HR of 0.76 (95% CI: 0.61 - 0.96). 
Statin users also had reduced risks of CRC-related mortality 
(HR: 0.56; 95% CI: 0.37 - 0.83) and all-cause mortality (HR: 

Figure 8. Suggested cellular mechanisms of action through which statins reduce the risk of cancer development.
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0.63; 95% CI: 0.57 - 0.69) [16].
An abstract of a retrospective study involving 2,978 pa-

tients aimed to identify the risk factors associated with CRC in 
patients with CD and UC. Statins were associated with a lower 
risk of developing CRC in both UC and CD patients. How-
ever, the results were not statistically significant, with an OR 
of 0.854 (95% CI: 0.176 - 2.639) in CD patients and an OR of 
0.645 (95% CI: 0.140 - 2.973) in UC patients. These findings 
were excluded from our analysis due to unavailable data on the 
number of patients using statins and the proportion of those 
who developed CRC, thereby preventing their inclusion in the 
analysis [52]. Another abstract of a 2020 meta-analysis exam-
ined the association between statin use and CRC risk in both 
non-IBD and IBD populations. Among non-IBD patients, sta-
tin use showed a significant reduction in CRC risk (OR: 0.80; 
95% CI: 0.73 - 0.88), with no evidence of publication bias. For 
IBD patients, five observational studies (including one unpub-
lished abstract) were analyzed, involving 15,342 IBD patients, 
to show that statin use was also associated with a significant 
CRC risk reduction (OR: 0.40; 95% CI: 0.19 - 0.86; P = 0.019), 
though publication bias was detected in these findings [53]. 
Another abstract of a 2020 meta-analysis also aimed to assess 
the role of statins in IBD patients for CRC prevention. Three 
retrospective studies were included, involving 11,703 patients 
with IBD. A pooled analysis revealed a significant 60% reduc-
tion in the odds of CRC associated with statin use (OR: 0.41; 
95% CI: 0.28 - 0.60). There was no evidence of publication 
bias [54]. However, the findings of both meta-analyses are out-
dated, with small sample sizes of IBD patients and incomplete 
inclusion of available data up to the present day.

Limitations

Our meta-analysis has certain limitations. First, all included 
studies were retrospective observational in nature, which in-
troduces potential for selection bias, confounding factors, and 
inconsistent documentation of medication use. Additionally, 
variability among the included studies, such as differences in 
study design, patient populations, interventions, and outcome 
measures, limits the generalizability and interpretability of 
pooled estimates. Funnel plots were used to explore the po-
tential for publication bias; however, given the small number 
of studies included in each meta-analysis (n = 3 and n = 4), 
the interpretability of these plots is limited. Therefore, conclu-
sions regarding publication bias should be drawn with caution. 
Lastly, the limited number of studies and the lack of access 
to individual patient data limit the ability to perform detailed 
subgroup analyses based on IBD type (UC vs. CD), statin type, 
or treatment duration, as well as to adjust for confounding vari-
ables. These limitations highlight the need for further investi-
gation in future prospective studies.

Conclusion and future directions

Our meta-analysis suggests a potential protective association 
between statin use and the risk of CRC in patients with IBD. 

This association was statistically significant in the HR-based 
analysis using a larger dataset, but not in the OR-based analy-
sis, likely due to the variability and heterogeneity among in-
cluded studies.

While the findings are promising, they rely on observa-
tional data, making large-scale prospective studies and RCTs 
necessary to validate these results and determine the optimal 
timing for initiation, precise dosages, and duration to achieve 
clinical benefits. This validation is essential before safely in-
corporating statins into the therapeutic options for CRC chem-
oprevention in IBD patients.

Supplementary Material

Suppl 1. Librarian’s complete search strategy.
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