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Introduction: Colorectal malignancy is the third furthermost frequent malignancy in the world, and  approximately 
80% of the cases are related to nongenetic causes, including high cholesterol  levels. Accordingly, the present 
systematic review and meta-analysis aimed to investigate the  relationship between statin treatment and the risk 
of colorectal cancer. 
Materials and Methods: The current study was a systematic review and meta-analysis designed  based on PRISMA. 
International databases, including PubMed, Scopus, Web of Science,  Cochrane, and Google Scholar search 
engine, were used to search for studies published until July   7, 2023. Data analysis was directed by STATA software 
version 14, and P values below than   0.05 (P<0.05) indicated the significance of statistical tests. 
Results: The results obtained from a combination of 30 studies with 2436650 samples indicated  that statin use 
increased the risk of colorectal malignancy by 11% (OR: 0.89; 95% CI: 0.84, 0.95)  and reduced the risk of rectal 
cancer by 16% (R: 0.84; 95% CI: 0.74, 0.94). Instead, statin  administration reduced the hazard of colorectal 
cancer in individuals aged 50 to 59 by 22% (R:   0.78; 95% CI: 0.63, 0.95), 60 to 69 by 14% (OR: 0.86; 95% CI: 
0.75, 0.98), and 70 to 79 by 8%   (OR: 0.92; 95% CI: 0.87, 0.98). Utilization of statin in male (OR: 0.71; 95% CI: 
0.58, 0.87) and  female (OR: 0.84; 95% CI: 0.77, 0.92) patients reduced the risk of colorectal cancer by 29% and 
  16%, respectively. Furthermore, statin use in men (OR: 0.41; 95% CI: 0.26, 0.67) and women   (OR: 0.64; 95% CI: 
0.42, 0.97) reduced the risk of colon cancer by 59% and 36%, respectively. 
Conclusion: Statin administration reduced the risk of colorectal cancer, and the possibility of  reduction in risk of 
colorectal cancer at lower ages was higher than in older adults and also higher  in males compared with females. 
Registration: This study has been compiled based on the PRISMA checklist, and its protocol  was registered on the 
PROSPERO (CRD42023450984) and Research Registry (UIN:  reviewregistry1779) website. 
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Introduction
Colorectal cancer is the third most frequent 
form of malignancy and the second most 
common cause of mortality by cancer globally 
(1). Colorectal cancer has a significant global 
health burden, and with more than 140 000 
newly diagnosed cases in the United States in 
2019, it is the second most common cancer 
among women and the third most frequent 
cancer among men in 2019 (2,3). However, 
the incidence rate of colorectal malignancy 
in many low-income and middle-income 
populations is still increasing (2).

Colorectal cancer risk factors include age, 
sex, genetics, high-calorie and high-animal-fat 
diets, alcohol consumption, and obesity (4). 
Recent studies claimed that high cholesterol 
levels were related to several cancers, 
including prostate, breast, and colorectal 

cancer (5). On the other side, approximately 
80% of the diagnosed colorectal cancer cases 
had no identifiable genetic basis  (6,7) and 
were rooted in pre-existing polyps, which 
pro-inflammatory factors (8,9), including 
high cholesterol levels (10,11) play critical 
roles in their formation. Accordingly, primary 
prevention and screening are necessary to 
reduce cancer incidence and mortality rates.

Statins can reduce serum cholesterol levels 
and are confirmed first-line medications for 
atherosclerotic coronary artery disease and 
high cholesterol levels (12). On the other hand, 
statins are known as new anticancer agents, 
which are cost-effective and safe to administer 
(13,14). Statins showed antiproliferative 
effects in various types of cancer (5) by 
inhibiting the synthesis of cholesterol and 
its metabolites (15). Nevertheless, several 
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uncertainties exist regarding the possible relationship 
between statin administration and increased cancer risk 
(16). Considering the inconsistent findings of the previous 
investigations (17-20) on the relationship between statin 
use and colorectal cancer risk, we utilized systematic 
review and meta-analysis to investigate this relationship.

Materials and Methods
Study design
The current study is a systematic review and meta-
analysis investigating the relationship between statin 
administration and the risk of colorectal cancer. The study 
was written according to Preferred Reporting Items for 
Systematic Reviews and Meta-analyses (PRISMA), and 
the protocol was registered at International Prospective 
Register for Systematic Reviews (PROSPERO) website 
(CRD42023450984).

Search strategy
Electronic databases, including PubMed, Scopus, Web of 
Science, Cochrane, and Google Scholar search engine, 
were used to search for articles published until July 7, 2023, 
without time limit using standard and MeSH keywords 
“Hydroxymethylglutaryl-CoA Reductase Inhibitors, 
Colon Cancer, Rectal Neoplasms, Rectal Tumor, Statin, 
Colorectal Neoplasms, Colorectal Cancer, and Colonic 
Neoplasms.” For advanced searches, combinations of the 
keywords were searched using Boolean operators (AND, 
OR) and for manual searches, the list of study sources was 
screened. Supplementary file 1 presents the search strategy 
in some database.

PICO elements
• Population: studies related to individuals who had 

used statins. 
• Intervention: statin treatment. 
• Comparison: individuals who had not used statins. 
• Outcomes: the effect of statins on risk of colorectal, 

colon, and rectal cancers.

Inclusion criteria
This study investigated cohort and case-control studies 
that examined the relationship between statin treatment 

and the risk of colorectal cancer.

Exclusion criteria
 Studies with descriptive results, studies lacking the 
required data for analysis, studies that had investigated 
the effect of a combination of drugs (including statin) on 
colorectal cancer, repeated studies, studies on the effect of 
statins on several types of cancers (including colorectal 
cancer), studies without an acceptable quality based on the 
STROBE (Strengthening the Reporting of Observational 
Studies in Epidemiology) quality assessment checklist, and 
studies that their full texts were not available.

Qualitative evaluation
Two authors independently evaluated the quality of the 
studies using the STROBE quality assessment checklist 
(21). The list consisted of 22 questions with an obtainable 
score between 0 to 44. Studies with scores lower than 16 
were considered low quality and were excluded.

Data extraction
Two researchers extracted the data from studies to 
minimize the possibility of error in data collection. The 
researchers prepared a checklist for data extraction, which 
included the researchers’ name, publication date of the 
article, study design, comparison group, location of the 
study, patients’ mean age, sample size, the relationship 
between statin use and the incidence of colorectal-colon 
and rectal cancers, and their upper and lower limits.

Statistical analysis
The odds ratio (OR) was utilized to examine the 
relationship between statin use and risk of colorectal 
cancer. The log OR of each study was calculated and 
used to combine the study results. The I2 index was used 
to evaluate the heterogeneity of the studies. The fixed 
and random effects models were used for low and high 
heterogeneities, respectively. Data analysis was conducted 
using STATA version 14, and P values lower than 0.05 
(P < 0.05) indicated the significance of statistical tests.

Results
At first, searches using the mentioned databases identified 
1162 articles. After examining the titles, 495 repeated 
studies were removed. The abstracts of the 667 articles 
were examined, and 75 studies were excluded for being 
unrelated. The remaining 592 studies were reviewed, 24 
were removed due to the unavailability of their full texts, 
and 538 were excluded because of other exclusion criteria. 
Eventually, 30 high-quality articles entered the process of 
systematic review and meta-analysis (Figure 1).

Among the 30 articles, 15 were cohort, and 15 were case-
control studies (Table 1).

The current meta-analysis investigated 30 studies with 
a combination of 2 436 650 samples (509 870 individuals 
were in the statin group, and 1 927 680 individuals were 

Key point 

Statins are the mainstay and most common agents in the treatment 
of hyperlipidemia.  Hyperlipidemia is one of the main risk factors in 
heart disease; therefore, statins play an  important role in preventing 
cardiovascular diseases. In addition to these benefits, some studies 
 point to an increased risk of colorectal cancer in patients treated with 
statins. On the other hand,  this finding is not certain, and most studies 
indicated no increase or a slight rise in the risk of  colorectal cancer 
in individuals treated with statins. Our findings indicate that statins 
reduced the  risk of colorectal cancer, and the possibility of reduction 
in risk of colorectal cancer at lower ages  was higher than in older 
adults, and higher in men compared with women. 
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in the comparison group). Figure 2 shows that statin 
administration reduced the risk of colorectal cancer by 
11% (OR: 0.89; 95% CI: 0.84, 0.95).

According to Figure 3, statin administration in the group 
of individuals aged 50 to 59 reduced the risk of colorectal 
cancer by 22% (R: 0.78; 95% CI: 0.63, 0.95), group aged 
60 to 69 by 14% (OR: 0.86; 95% CI: 0.75, 0.98), and group 
aged 70 to 79 by 8% (R: 0.92; 95% CI: 0.87, 0.98).

According to Figure 4, the impact of statin administration 
on the reduction of the risk of colorectal cancer for cohort 
and case-control studies were (OR: 0.89; 95% CI: 0.79, 
0.99) and (OR: 0.90; 95% CI: 0.83, 0.98), respectively.

Statin administration reduced the risk of colorectal 
cancer in men (OR: 0.71; 95% CI: 0.58, 0.87) and females 
(OR: 0.84; 95% CI: 0.77, 0.92) by 29% and 16%, respectively 
(Figures 5 and 6).

The bias diagram showed that the source search 
phase was completed, and there was no publication bias 
(P=0.880; Figure 7).

According to Table 2, statin administration reduced the 
risk of colorectal cancer in male and female patients by 
59% and 36%, respectively. It also diminished the risk of 
rectal cancer by 16% (OR: 0.84; 95% CI: 0.74, 0.94).

Discussion
The results of the current meta-analysis revealed that 
statin administration reduced the risk of colorectal cancer 
by 11% and rectal cancer by 16%, indicating statin’s 
protective and preventive role in the mentioned cancers. 

Statin use reduced the risk of CRS in patients aged 50 to 59 
by 22%, 60 to 69 by 14%, and 70 to 79 by 8%. According to 
the findings, the statin’s protective role against colorectal 
cancer reduced with the increase in patients’ age, and 
patients aged 50 to 59 were the best candidates for statin 
administration. However, statin treatment considerably 
decreased the risk of colorectal malignancy at older ages.

Furthermore, statin administration reduced the risk of 
colorectal cancer in men and women by 29% and 16%, 
respectively. It also reduced the risk of colon cancer in men 
and women by 59% and 36%, respectively. We can conclude 
that the statins’ preventive effect against colorectal and 
colon cancers is higher in men than women and statin 
administration is more effective for male patients.

The findings of the meta-analysis by Li et al, including 
five case-control and 11 cohort studies, showed that statin 
treatment reduced the general mortality rate following 
colorectal cancer (HR = 0.81, 95% CI 0.76 to 0.86) and 
the colorectal cancer-specific mortality (HR = 0.78, 95% 
CI: 0.72 to 0.85) (48). Statin administration in our study 
also reduced the risk of colorectal cancer, consistent with 
Li and colleagues’ results which also reported decreased 
cancer mortality rate.

In a meta-analysis by Harewood et al on 29 studies, 
results indicated aspirin’s protective role against proximal 
colon cancer (RR 0.80, 95% CI: 0.73–0.8); however, 
there was no significant relationship between the oral 
contraceptives (RR 1.06, 95% CI: 0.98–1.14) or statin 
administration (RR 0.94, 95% CI: 0.67–1.31) and the 

Figure 1. The process of entering the studies into the systematic review and meta-analysis.
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Table 1. Summary of the information available in the reviewed articles

First author Country Type of study
Sample size people 

who take statins
The average age of people 

who take statins (year)
Sample size people who 

do not take statins
The average age of people who 

do not take statins (year)
During of study

Ouahoud S, 2022(17) Netherlands Cohort 69272 64 94 753 63 January 2000 and December 2007

Rodríguez-Miguel A, 2022(18) Spain Case-Control 15491 68.6 60 000 68.6 From 2001–2014

Hsu SH, 2022(22) Taiwan Cohort 2857 40 to 64 393 664 40 to 64 January 2007 to December 2009 

Zhang Y, 2022(23) USA Cohort 843 30-55 2081 30-55  

Kim DS, 2022(24) South Korea Cohort 1819 58.1 7779 58.8 during 2005 to June 2013

Erkinantti S, 2021(25) Finland Cohort 1349 ≥40 24 493 ≥40 January 1996 and December 2011

Lee JW, 2019(26) South Korea Cohort 4050 54.5 8488 51.2 from 2002 to 2015

Rutledge BP, 2019(27) USA Cohort 10868 63 121 889 63  

Ibáñez-Sanz G, 2019(28) Spain Case-Control 25811 74 129 117 67 between 2010 and 2015 

Ananthakrishnan AN, 2016(29) USA Cohort 1376 59 9625 36 from 1998 through 2010

Liu JC, 2016(30) Taiwan Cohort 10086 61.55 33 716 63.33 between January 2001, and December 2012

Mamtani R, 2016(31) USA Case-Control 22163 72.3 86 538 72 between 1995 and 2013 

Fujimoto M, 2015(19) Japan Case-Control 1575 51.8 38 402 51.8 January 2005 to July 2013

Sehdev A, 2014(32) USA Case-Control 32616 54.44 325 086 54.43 between 2004 and 2010

Broughton T, 2013(33) UK Case-Control 132 64.2 132 63.8 September 2009 to August 2010

Clancy Z, 2013(34) Italy Cohort 215963 18-80 50 146 18-80 between January 2003 and December 2009

Simon MS, 2012(35) USA Cohort 12030 50-79 147 189 50-79 between October 1993, and December 1998

Broughton T, 2012(36) UK Case-Control 101 70.3 132 63.8 2009-2010

Lee JE, 2011(37) USA Cohort 258  1560  1990-2006

 Cheng MH, 2011(38) Taiwan Case-Control 1156 68.34 4624 69.29 from January 2005 to December 2008

Robertson DJ, 2010(39) Denmark Case-Control 9979 71.2 99 790 71.2 between January 1991 and December 2008

Flick ED, 2009(40) USA Cohort 24503 45–69 44 612 45–69 2002-2003

Hachem C, 2009(41) USA Case-Control 6080 74 24 320 74 January 2001 –December 2002

Singh H, 2009(20) Canada Cohort 1921 40-80 138 998 >40 between April 1995 and December 2005 

Boudreau DM, 2008(42) USA Case-Control 665 69.9 665 70 between January 2000, and December 2003

Yang YX, 2008(43) USA Case-Control 4432 67.5 44 292 63.6 between May 1987 and April 2002

Hoffmeister M, 2007(44) Germany Case-Control 540 >30 614 >30 between January 2003 and June 2004

Setoguchi S, 2007(45) USA Cohort 24439 76.4 7284 80.1 between January 1994 and May 2003

Coogan PF, 2007(46) USA Case-Control 1809 50–74 1809 50–74 January 2001, through November 2004

Vinogradova Y, 2007(47) UK Case-Control 5686 64 –79 24982 64 –79 between 1995 and 2005
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incidence rate of proximal colon cancer (49). The results 
of the mentioned study were inconsistent with the present 
meta-analysis, as in our study, statins effectively reduced 
the risk of colon cancer. The difference between the 
number of examined studies, drug doses, duration, and 
type of administered statin are among the factors which 
caused the heterogeneity between the studies and may 
be the cause for the differences between this study and 
Harewood and colleagues’ results.

A meta-analysis by Jung et al of six studies aimed to 
investigate the relationship between statin use and the 
risk of colorectal adenoma. Results indicated that statin 
treatment reduced the risk of advanced colorectal adenoma 
(RR = 0.83; 95% CI, 0.75–0.92) (50), which was consistent 
with the results of our study, and the result of the present 
meta-analysis confirms Jung and colleagues’ results.

Based on the results of a meta-analysis by Bonovas et 
al, which included 18 studies and aimed to examine the 
relationship between statins administration and the risk 

Figure 3. Relationship between statins use and risk of colorectal cancer by 
age groups.

Figure 2. Relationship between statins use and risk of colorectal cancer

Figure 4. Relationship between statins use and risk of colorectal cancer by 
type of studies.

Figure 5. Relationship between statins use and risk of colorectal cancer in 
male.

Figure 6. Relationship between statins use and risk of colorectal cancer in 
female.

of colorectal cancer, there was no evidence indicating 
the relationship between statin treatment and the risk of 
colorectal cancer in the cohort studies (RR = 0.96; 95% 
CI: 0.84 to 1.11; n =3). However, statin reduced the risk of 
colorectal cancer in case-control studies (RR = 0.91; 95% 
CI: 0.87 to 0.96; n = 9) (51). Based on the results of a meta-
analysis by Lytras et al, there was no statistically significant 
relationship between the statin treatment and the risk of 
colorectal cancer (RR = 0.91, 95% CI: 0.83-1.00); however, in 
case-control studies, statin administration had a protective 
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and preventive role against the incidence of colorectal 
cancer (RR = 0.92, 95% CI: 0.87-0.98;) (52). A meta-
analysis by Liu et al reported that statin administration 
reduced the risk of colorectal cancer (RR = 0.90, 95% 
CI: 0.86–0.95). The analysis of subgroups indicated a 
significant reduction in the risk of colorectal cancer in 
observational studies (RR = 0.89, 95% CI: 0.84–0.95) and 
rectum cancer (RR = 0.81, 95% CI: 0.66–0.99) (53). The 
previous meta-analyses showed that statins’ preventive 
effectiveness in colorectal cancer incidence of case-control 
studies was statistically significant; however, there was no 
significant relationship in cohort studies. In the present 
meta-analysis, however, statin treatment in cohort and 
case-control studies reduced the risk of colorectal cancer 
by 11% and 10%, respectively. Considering the fact that 
the results of the current meta-analysis are up to date and 
have included recent studies, we can claim that this study 
has higher reliability than the previous studies.

Conclusion
Results of the current meta-analysis indicated that statin 
administration prevented the incidence of colorectal, colon, 
and rectal cancers, and the efficiency of statin treatment in 
preventing colorectal and colon cancer in men was higher 
than in women. Furthermore, the efficiency of statin in 
reducing the risk of colorectal cancer in younger patients 
was higher. Nevertheless, considering the limitation of the 
study, there were shortcomings that we suggest to solve in 
future studies. For instance, we recommend comparing 
the effect of different statin types and doses on the risk of 
colorectal cancer in future studies.

Limitation of the meta-analysis
A limited number of studies had mentioned the type of 
administered statin; therefore, comparing the effect of 
various statins on the risk of colorectal cancer was not 
possible. The examined studies did not report the dose 
of statin administered to the patients; consequently, we 
could not compare the effect of high and low statin doses 
on colorectal cancer. Regarding rectal cancer, it was not 

Figure 7. Chart of publication bias .

Table 2. Relationship between statins use and risk of colon and rectal cancer

Subgroups OR (95% CI) P value I2 (%)

Colon cancer
Male 0.41 (0.26, 0.67) 0.142 53.5

Female 0.64 (0.42, 0.97) 0.167 47.6

Rectal cancer Total 0.84 (0.74, 0.94) 0.244 26.6

possible to present the results based on the patients’ sex. 
Many studies had not mentioned the duration of statin 
treatment; hence, we could not evaluate the effect of statin 
treatment on the risk of colorectal cancer based on the 
duration of statin administration.
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