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Abstract

BACKGROUND

The pleiotropic effects of statins, including anti-inflammatory and immunomodulatory
actions, have prompted investigation into their perioperative role in colorectal cancer
(CRC) surgery. However, findings remain inconsistent due to heterogeneity in study
designs, statin regimens, and outcome definitions. This reviews current observational
evidence, emphasizing the duration of statin therapy and its association with

postoperative outcomes.

AIM
To evaluate the association between statin therapy and postoperative outcomes in

patients undergoing CRC surgery.

METHODS

A systematic literature search was conducted using PubMed and Google Scholar
through March 2025. Five cohort studies evaluating statin use in CRC surgery were
included. Primary outcomes assessed included anastomotic leak, surgical site infection,
and 30-day and 90-day mortality. Data on statin duration and confounders such as

comorbidities and surgical variables were also extracted.

RESULTS

Three studies examined anastomotic leak rates in statin user’s vs non-users. Disbrow et
al and Fransgaard ef al found no significant difference, while Bahl et al reported a
marginally higher leak rate in statin users. Diabetes, smoking, and operative time were
common confounders. In contrast, statin use was consistently associated with reduced
30-day mortality in propensity-matched cohorts (Pourlotfi et al, Disbrow et al), though

90-day mortality findings were variable.

CONCLUSION
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Statin therapy may confer short-term survival benefits in CRC surgical patients,
potentially via anti-inflammatory or cytoprotective mechanisms. While evidence
regarding anastomotic leaks remains inconclusive, trends suggest improved
postoperative outcomes. These findings are constrained by methodological
heterogeneity, underscoring the need for prospective, randomized studies to confirm

benefits and identify optimal patient subgroups.
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Core Tip: This review evaluates the impact of statin therapy on postoperative outcomes
following colorectal cancer surgery. The study focuses on cohort studies to show how
statin use, particularly its timing and duration, may affect the risk of anastomotic leaks,
surgical site infection, and short-term mortality. Despite conflicting data, a consistent
trend toward reduced 30-day mortality was observed. Overall, these findings suggest
the potential role of statins in colorectal cancer surgery, however due to the
heterogeneity in definitions of statin therapy and limitations of study design there is a

need for prospective studies to confirm their role in improving postsurgical outcomes.

mTROD UCTION

Colorectal cancer (CRC) is the second most leading cause of cancer-related mortality
worldwide[1]. For patients with resectable CRC, surgery remains a mainstay treatment
option along with standard therapies, including radiotherapy, chemotherapy, and

immunotherapy[2]. Nevertheless, significant colorectal surgery carries a notable risk of
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postoperative complications, with approximately one-third of patients experiencing
adverse outcomes like anastomotic leak, small bowel obstruction, surgical site
infections, intra-abdominal abscess, ileus, and bleeding. The primary risk factors that
increase the likelihood of these complications include advanced age, history of
hypertension, metastatic diseases, and comorbidities such as cardiorespiratory issues|3-
5]. The stress reaction to surgical procedures is characterized by the systemic
inflammatory response syndrome, which is triggered by the release of tumor necrosis
factor (TNF)-a and interleukin (IL)-6 into the peritoneal cavity. These cytokines
subsequently enhance the synthesis of C-reactive protein, which has been associated
with an increase in complications following colorectal surgery[6,7]. Moreover,
associations of prolonged presence of systemic inflammatory response syndrome and
increased concentration of these cytokines have been correlated with the incidence of
postoperative complications[7].

Additionally, tumor recurrence is a major challenge following surgical resection. In a
five-year-follow-up study of 237 patients, 24.9% of patients experienced recurrence of
disease despite standardized postoperative surveillance, which included 3-monthly
carcinoembryonic antigen levels, annual imaging with computed tomography scans of
the chest, abdomen and pelvis, and colonoscopy within the first postoperative year if no
preoperative colonoscopy was performed, followed by a repeated colonoscopy after 3
years. Recurrence was most commonly detected by rising carcinoembryonic antigen
levels, clinical symptoms and surveillance imaging in 40.7%, 32.2%, and 27.1% patients
respectively with the liver and lungs being the predominant sites of recurrence. The
findings of this study suggest that recurrence may not be caused by surgery itself but
rather be reflective of the complex underlying tumor biology and stage which further
emphasizes the need for vigilant postoperative surveillance and adjunctive therapies to
improve long-term outcomes following surgery[8]. Therefore, the aforementioned
clinical challenges warrant exploration of adjunctive strategies that may potentially
mitigate postoperative complications and improve outcomes and morbidity in patients

undergoing CRC surgery.
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Although commonly used as primary therapy for the treatment of dyslipidemia,
several observational studies have explored the pleiotropic effects of statins in this
patient demographic. Findings have displayed lower rates of anastomotic leak, sepsis,
and short-term mortality in statin users following surgery for CRC[9-11], underscoring
the potential protective effects of adjunct statin therapy. Additionally, the onco-
protective effects of statins are further highlighted in a meta-analysis by Li et al[13]
which pooled data from 40659 patients with CRC and demonstrated a reduction in
cancer-specific mortality among statin users. Although the analysis did not stratify
outcomes by colon vs rectal cancer, the findings remain relevant given that rectal cancer
represents a subset of CRC, hence providing important context while also emphasizing
the need for stratified studies based on tumor location. In the context of clinical benefit,
the therapeutic effects associated with statin use during the preoperative phase are
supported by their anti-inflammatory properties, which directly reduce pro-
inflammatory cytokines released due to surgical stress, such as IL-6, IL-8, and TNF-
a[13]. Managing both local and systemic inflammation can help avoid postoperative
complications. Therefore, the existing literature provides a solid theoretical basis for
hypothesizing the connection between statins and their contributions to short-term
postoperative outcomes.

However, it is to be noted that despite this growing evidence supporting the
beneficial effects of statins in colorectal surgery, the current body of literature majorly
consists mainly of observational studies in which the data are significantly limited by
variability in methodology, statin type, dosage, therapy duration, and inconsistent
outcome definitions. Hence, acknowledging the substantial heterogeneity and limited
data for a robust analysis, this narrative synthesis aims to systematically review and
comprehensively synthesize the findings of statin therapy in patients with CRC with a
specific focus on the assessment of duration of statin therapy and incidence of
postoperative complications, inclusive of anastomotic leak and overall postoperative

mortality at 30 days and 90 days.
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MATERIALS AND METHODS

The primary objective of this review was to assess the relationship between statin
therapy and postoperative outcomes, including anastomotic leak, 30-day and 90-day
mortality, and surgical site infections while identifying and addressing potential
confounding factors influencing these outcomes, such as comorbidities, cancer stage,

and surgical type or technique.

Search strategy

A systematic search of PubMed and Google Scholar databases was conducted, without
language restrictions using the following search string until March 2025: (“preoperative
statin therapy” OR “statin use around surgery” OR “statins and surgical outcomes” OR
“atorvastatin” OR “simvastatin” OR “rosuvastatin” OR “pravastatin” OR “lovastatin”
OR “fluvastatin” OR “pitavastatin”) AND (“rectal cancer surgery” OR “colorectal
resection” OR “colorectal surgery” OR “rectal cancer” OR “colorectal cancer” OR
“colorectal cancer outcomes”).

Screening of articles followed a three-stage process: (1) Titles screened and titles not
relevant to the topic were excluded; (2) Abstract review with removal of duplicates; and
(3) Full-text review for statin use and reported outcomes. The Preferred Reporting Items
for Systematic reviews and Meta-Analyses standards were followed[14]. Results from
the search strategy are summarized in the grefen'ed Reporting Items for Systematic

reviews and Meta-Analyses flow diagram Figure 1.

Quality assessment

The 5 cohort studies were included(]. Etudy quality was assessed using the Newcastle-
Ottawa Scale (NOS), evaluating selection, comparability, and outcome domains. A
maximum of 9 stars could be assigned to each study. Quality assessment scores are
detailed in Table 1. q-lis scale contains eight items categorized into three dimensions:
Selection, comparability, and outcome. For each item, a star system is used to grade the

studies, allowing a semi-quantitative assessment of study quality. The highest quality
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studies are awarded a maximum of one star for each item except for the item related to
the comparability dimension, which allows the assignment of two stars.

Overall, all studies assessed were classified as high quality, with the majority
achieving a score of 8 on the NOS, while Bahl ef al[] received a score of 7 due to this
being a single-center study with a comparatively smaller sample size, and limited
follow-up documentation. The variations in NOS scoring highlight differences in study
designs, sources of data, and reporting quality, which may directly impact the
robustness of the conclusions made. Loffler ef al[], achieved the highest comparability
score by utilizing propensity-score (PS) matching and making comprehensive
adjustments for both perioperative and oncologic factors. Conversely, Pourlotfi et al[9],
Disbrow et al[10], Fransgaard ef al[11], and Bahl ef al[], were assigned lower scores due
to less extensive adjustment for covariates and reduced control over factors such as
surgical urgency, comorbidities, and institutional variables. Outcome scores also
differed; Pourlotfi et al[9], Disbrow et al[10], and Fransgaard et al[11], profited from data
linked to registries and standardized mortality reporting, while Loffler et al[], and Bahl
et al[], lost points due to gaps in follow-up documentation, which could lead to
underestimating late complications. These differences emphasize that mortality
findings are reliable across high-quality registry studies, while variations in
complication rates, particularly concerning anastomotic leaks, are largely influenced by
smaller, lower-scoring studies. In summary, although all studies are deemed high
quality, registry and propensity score matched based designs provide the most
persuasive evidence, whereas single-center studies should be regarded as

supplementary and capable of generating hypotheses.

Narrative synthesis

Due to heterogeneity in study design, patient populations, statin regimens, outcome
definitions, and surgical techniques, quantitative pooling was not feasible. Therefore,
we employed a narrative synthesis approach, organizing findings around key outcomes

inclusive of: (1) Duration of statin therapy (preoperative, perioperative, short or long-
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term use); (2) Anastomotic leak; (3) Short-term postoperative mortality at 30 days and

90 days; and (4) Surgical site infection and wound infection.

RESULTS

Despite improvements in surgical and adjuvant treatments, CRC continues to rank
among the world’s top causes of cancer-related morbidity and death, with a high
recurrence rate. These challenges have prompted interest in adjunctive therapies that
may improve perioperative results and long-term prognosis. Among these, statins have
emerged as a potential candidate. Beyond their lipid-lowering benefits, statins have
drawn interest in their possible anti-tumor characteristics as researchers continue to
investigate additional techniques to enhance patient outcomes.

Traditionally, used for hypercholesterolemia, statins completely block g-hydroxy-?;-
methylglutaryl-coenzyme A reductase, the key rate-limiting enzyme that regulates the
conversion of 3-hydroxy-3-methylglutaryl-coenzyme A to mevalonic acid[15]. This
pathway is essential for not only cholesterol synthesis but also for intracellular signaling
networks, involving Ras and Rho proteins which are known drivers of cancer cell
proliferation, motility, and survival[16]. Inhibition of this pathway induces apoptosis,
inhibits cell proliferation and angiogenesis, as well as regulates cell motility and shape
in several malignancies, including preclinical models of CRC[17,18]. Furthermore,
obesity, smoking, and physical inactivity are common risk factors for both CRC and
cardiovascular disease, lending support to the biological possibility that statins may

have dual protective benefits[19].

DISCUSSION

Anastomotic leak

Three of the studies included in our narrative synthesis assessed the prevalence of
anastomotic leak in patients on statins undergoing colorectal surgery. Table 2 provides
a comparative summary of findings related to anastomotic leak. These included a

nationwide registry-based study by Fransgaard et al[11], one large retrospective cohort
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study by Disbrow et al[10], and a smaller-scale retrospective analysis by Bahl et al[]. In
the study by Disbrow et al[10], leak rates were slightly lower in statin users compared to
non-users in both unadjusted (2.05% vs 2.28%, P = 0.603) and propensity score matched
cohorts (2.01% vs 2.76%, P = 0.181). However, neither comparison reached statistical
significance. Similar findings were reported by Fransgaard ef al[11], finding no
significant difference in leak risk between groups, reporting an odds ratio (OR) of 1.03
[95% confidence interval (CI): 0.90-1.18, P = 0.80]. Moreover, the subgroup analysis
revealed that statin monotherapy was linked to a reduced risk of postoperative
complications. Pourlotfi et al[9], Fransgaard et al[11], along Disbrow et al[10] did not
reveal a notable rise in leak rates, benefiting from larger sample sizes and, in certain
instances, standardized reporting for complications that include clear diagnostic criteria
such as radiologic confirmation, clinical symptoms, or the need for reoperation, along
with follow-up at 30 days or 90 days. However, our third study for this outcome, Bahl et
al[], reported a higher leak rate in statin users, 5.8% (8 out of 137 patients), and 4.5% in
non-statin users (3 out of 67 patients). likely attributed to its smaller sample size and
incomplete follow-up, which hinders the reliability of its conclusions. These differences
highlight that variations in study size, definitions of statin exposure, and completeness
of follow-up significantly influence reported rates of complications, with smaller
studies contributing to contradictory results on infrequent occurrences such as
anastomotic leaks.

These findings are reflective of larger trends in the existing literature, which shows
that the impact of statins on surgical outcomes, particularly anastomotic healing,
remains uncertain. In CRC surgery, anastomotic leak remains one of the most serious
complications[20], associated with greater mortality and morbidity rates, especially in
the early post-operative phase[21]. The risk of anastomotic leak occurring in CRC
patients is correlated to distal location, large tumour size, advanced stage, and
metastatic disease[22]. Although smaller-scale retrospective investigations, like the one
conducted by Singh et al[22], that reported a considerably lower anastomotic leak

incidence with statin medication (1.2% wvs 6.6%, P = 0.031), have previously
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demonstrated a protective benefit of statins, these findings have not been consistently
reproduced[23]. However, larger studies have failed to demonstrate a significant
correlation between perioperative statin use and the occurrence of anastomotic leak,
according to data collected prospectively[24].

It is necessary to take into account the known risk factors for anastomotic leak when
analyzing these findings, since they may significantly influence the outcomes of studies
evaluating the effects of statins on anastomotic healing. Well-established preoperative
factors include male sex, obesity, diabetes, smoking, and malnutrition, all of which can
impair wound healing and increase the fragility of the anastomotic site[25]. Prolonged
operational duration, significant blood loss, and the requirement for transfusions have
been shown to contribute to an increased risk of anastomotic leak[26]. In particular,
multivariate analyses have shown that extended surgical time may be a risk factor for
anastomotic leak[27]. Anastomotic leak risk is further influenced by surgical methods
and the location of the tumor; low rectal anastomosis, which are frequently required by
tumors in the middle or lower third of the rectum, are especially vulnerable because of
the possibility of microvascular insufficiency[28]. However, studies exploring the
relationship between anastomotic leak incidence and micro vessel density at the
anastomotic location have revealed contradictory findings[29]. Furthermore, the risk of
anastomotic leak has been linked to modifiable lifestyle variables such as alcohol use,
smoking, and poor nutritional condition[28]. In studies evaluating the effect of statins
on anastomotic healing, these variables may serve as confounders, particularly in
groups with heterogeneous risk. The results of a dual-component thesis by
Christopher[29] which comprised a clinical and laboratory examination of the effect of
statins in anastomotic healing, further support these findings. Although there was no
statistically significant difference in anastomotic leak rates between statin and non-
statin users in the clinical arm (113 patients), the experimental arm showed that
atorvastatin increased the metabolic activity and proliferation of colonic myofibroblasts,
which are cells necessary for tissue repair[29]. The idea that statins may improve

anastomotic healing by altering the wound repair microenvironment is supported by
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this mechanistic understanding. To accurately determine which patient subgroups
might gain advantages from statin medication during the perioperative period, the
biological reasoning behind this must be confirmed through comprehensive, well-

regulated, prospective research.

Mortality

Statin use has been known to be associated with a significant reduction in all-cause
post-operative mortality in patients undergoing non-cardiac surgery[30]. The studies
aim to determine if comparable advantages apply to patients having CRC surgery.

For 30-day mortality, Pourlotfi et al[9] reported identical effects of statins in both
unadjusted and propensity score matched cohorts (8/3019 statin users vs 8/3017 non-
users; 8/3017 statin users vs 112/3017 non-users, respectively), suggesting a protective
effect of statins. Similarly, Disbrow et al[10] reported a reduced mortality rate in a
propensity score-matched cohort of statin users (12/1786) compared to non-users
(24/1786). However, in contrast, Fransgaard et al[11] by using a larger cohort, found no
statistically significant difference between groups (316/5961 statin users vs 1347 /23,391
non-users), suggesting potential population heterogeneity.

For 90-day mortality, Pourlotfi et al[9] again found no difference in outcomes between
statin and non-statin groups in matched cohorts (20/3017 vs 166/3017). However,
without adjusting for covariates or propensity score matching, Loffler et al[] showed a
slight mortality advantage (217/3654 in statin users vs 242/3654 in non-users).

Subgroup analysis conducted in Pourlotfi ef al[9] showed that non-statin users had a
higher risk of mortality due to cardiovascular events, sepsis, respiratory complications,
and multi-organ failure. This supports a biological rationale for the protective effects of
statins, rooted in their anti-inflammatory, endothelial-stabilizing, immunomodulatory,
and antithrombotic properties. These findings were confirmed by the gmerican College
of Surgeons-National Surgical Quality Improvement Program study of 7777 non-cardiac

surgery patients, as 19.7% of whom had colorectal resections. Statins were associated

with a reduced risk of major non-cardiac complications BR =0.62, 95%CI: 0.49-0.92, P <
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0.001), respiratory complications (OR = 0.63, 95%CIL 0.50-0.79, P = 0.017), venous
thromboembolism (OR = 0.41, 95%CI: 0.18-0.98, P = 0.044), and fectious complications
defined as organ space surgical site infections, sepsis, and systemic inflammatory
response syndrome (OR = 0.65, 95%CI: 0.45-0.94, P = 0.023)[31]. However, this data was
not specific to CRC, emphasizing the need for more studies investigating the effects of
statin therapy on mortality in CRC surgery.

The variability in the assessment of this outcome among these studies underscores
the need to study underlying confounding factors, which can potentially contribute to
this difference in results. Pre-existing conditions like grial fibrillation (OR = 2.70,
95%CI: 1.53-4.89, P = 0.001), heart failure, and chronic obstructive pulmonary disease
(COPD) (OR = 2.02, 95%CI: 1.07-3.80, P = 0.029) are associated with increased risk of
postoperative complications[32]. A study by Walsh et al[33] further confirms that
patients with pre-existing atrial fibrillation demonstrated poorer all-cause mortality. A
2004 population-based study highlighted the role of COPD with 13-day mortality in
patients undergoing CRC surgery, with 13% of patients with COPD compared to only
53% without COPD[34]. Additionally, Lemmens et al[35] showed that greater
incidences of pneumonia and postoperative hemorrhage after CRC resections are linked
to COPD. A comparative overview of the studies assessing postoperative mortality is
presented in Tables 3 and 4. To summarize, Pourlotfi et al[9] observed a notable
decrease in both 30-day and 90-day mortality rates associated with statin usage,
whereas Loffler et al[] found a protective effect at 90 days but not at 30 days. Fransgaard
et al[11] reported no correlation at either time interval, underscoring the variability
present even within extensive registry-based studies. This data is backed by large
national databases, nearly complete follow-up, and thorough adjustments for
comorbidities and perioperative risk factors. Disbrow et al[10] despite possessing strong
statistical power, is yet constrained by its single-center design, which impacts the
generalizability of the results. Altogether, these results imply that the potential survival
advantage of statins is primarily supported by studies based on large registries, while

single-center studies offer supporting evidence that is less conclusive.

12/ 16




Diabetes is another key predictor of surgical outcomes. A recent large-scale study
reported that diabetes was present in 3% to 57% of patients diagnosed with CRC[36].
This review further highlighted how patients with diabetes experienced poorer disease-
free survival and had higher overall and cancer-specific mortality rates. In studies that
specifically examined colorectal surgery outcomes, results remained conflicting. While
Anand et al[37] used the United States Nationwide Inpatient Sample database to report
a 23% lower mortality and fewer perioperative complications in diabetic patients
compared to their non-diabetic counterparts, Fransgaard et al[38] found an increased 30-
day mortality in diabetic patients but no significant difference in postoperative
complications. These conflicting results highlight the intricacy of comorbid factors on
the results of CRC surgery and the requirement for more detailed investigation in
further research.

These comorbidities not only lead to heterogeneity in the outcomes of CRC surgery,
but they may also influence the effects of statin therapy in these patients. It is plausible
to assume that different patient subgroups may experience varying degrees or
directions of statin benefits, depending on their initial risk factors. For instance, patients
with cardiovascular issues might gain more advantages from the anti-inflammatory and
cardioprotective properties of statins, while those suffering from significant metabolic
disorders or with poor pulmonary function might see a lesser effect[39,40] In high-risk
groups undergoing CRC surgery, this highlights the importance of conducting stratified
studies to evaluate the effectiveness of statins.

The type of surgery, rectal, colon, or combined surgery was not unified across the
studies used in our synthesis. For instance, Disbrow et al[10], conducted a subgroup
analysis of rectal resections, comparing 485 propensity score matched patients who had
rectal cancer, but the results were not statistically significant for 30-day mortality,
although a trend for better survival was noticed in the statin cohort (0.21% vs 1.44%, P =
0.076). On the other hand, because Fransgaard et al[11] data consisted of elective and
emergency surgeries, colon and rectal resections, and no subgroup analysis, it is

challenging to interpret. The authors of this study themselves proposed that emergency
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and elective resections have to be evaluated independently since emergency patients
often had poorer morbidity, higher early mortality, and less favorable oncological
outcomes. In contrast, Pourlotfi et al[9], only involved rectal cancer resections, allowing
for more narrow observations.

This variation in surgical approach is significant in the context of surgical site
infections, which can eventually contribute to mortality, especially when CRC surgery
poses the risk of infection up to 30%[41]. Existing studies have suggested that rates of
surgical site infection might not be the same in colon and rectal surgery([42,43] This is
probably because rectal surgeries are complicated and frequently include ostomy
construction, preoperative radiation, anastomosis close to the anal margin, and
complete mesorecta excision, all of which increase the risk of contamination and
lengthen the operating time[44-46]. Within our synthesis, two studies by Bahl ef al[] and
Disbrow et al[10] explicitly reported these postoperative complications; Bahl et al[]
reported wound infections, while Disbrow et al[10] documented surgical site infections.
Therefore, it is essential to consider the type of resection performed when evaluating
outcomes like infection rates or death in statin related research, as colon and rectal
procedures are linked to different risk profiles and operational challenges, and these
complications can escalate morbidity and directly impact survival.

In addition to comorbidities and surgical procedures, postoperative outcomes are
influenced by system-level variables. Despite controlling for age, comorbidities, cancer
stage, and surgical urgency, a major National Health Service analysis of more than
160000 CRC procedures from 1998 to 2006 revealed considerable variance in 30-day
mortality between institutions[47]. This implies that institutional procedures that affect
survival include surgical technique and perioperative care. As a result, the mortality
benefit of statins may also differ depending on the type of care received, with hospitals
that provide high-quality, standardized postoperative care perhaps seeing greater
results.

While epidemiological data show that statin usage may reduce CRC incidence and

death, the findings are contradictory, demanding more research into their clinical
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impact, particularly in perioperative settings when recurrence and recovery are crucial
outcomes. It is also important to note that across the current literature assessing statin
use in CRC in this narrative synthesis, the specific types of statins used are not
consistently reported. Evidence stated in a review by Longo et al[48], suggests that
lipophilic statins may penetrate extrahepatic tissues more effectively than hydrophilic
statins, hypothesizing that lipophilic statin use may be associated with reduced cancer
incidence and recurrence comparative to hydrophilic statins. Hence, this lack of
stratification in available literature specific to patients with CRC limits conclusive
interpretation of whether certain statin subtypes may have superior or differential
protective effects, representing a key limitation that future studies should assess.
Furthermore, an important contributor to be noted towards the discrepancies observed
across the outcomes of our narrative synthesis may be due to varying definitions of
statin users in relation to dosage and duration among the included studies. Fransgaard
et al[11], Loffler et al[], and Pourlotfi ef al[9], classified statin users as patients who had
redeemed prescriptions within one year prior to surgery but did not specify whether
statin therapy was continued postoperatively. Similarly, Disbrow et al[10], defined users
as being on ongoing therapy, without clarification on further detail of this definition. In
contrast, Bahl ef al[], uniquely differentiated between short-term and long-term statin
therapy among patients. Users on short-term therapy were stated to be on stain therapy
3-7 days preoperatively and 14 days postoperatively, whereas long-term therapy was
defined as ongoing use without specified time. Thus, these variations in exposure
definition limit our ability to extrapolate findings to draw a firm conclusion on why the
outcomes of anastomotic leak and mortality differed among these studies. Further
studies with consideration of homogenous definitions may aid in clarifying whether
duration of therapy and dosage has an effect on postoperative outcomes. Moreover,
differences in study designs may have had influence on the conflicting findings as well.
The included studies in this narrative synthesis were all retrospective cohorts with
varying sample sizes and scope of analyses. Larger registry-based cohorts such as those

by Pourlotfi et al[9], (n = 11966), Disbrow et al[10], (n = 7285), Fransgaard et al[11], (n =
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29532), Loffler et al[], (n = 7120) have substantial statistical power yet have limitations
due to the observational study design and reliance on prescription databases which do
not fully account for confounders such as patient adherence. Conversely, smaller single-
center cohorts such as Bahl et al[], (n = 204) have restricted generalizability.

Taken together, this heterogeneity in study design, definitions of statin exposure
inclusive of dosage and duration, and lack of stratification by statin subtype likely
contributes to the conflicting findings on anastomotic leak and mortality, underscoring

the importance for standardized definitions and prospective designs in future research.

CONCLUSION

Statin treatment may provide short-term survival advantages for patients undergoing
surgery for colorectal cancer, likely through anti-inflammatory or cytoprotective effects.
Evidence also suggests possible reductions in post-operative complications, although
findings regarding anastomotic leaks is not definitive, there are indications of better
postoperative results. Importantly, current studies rarely state the types of statins used,
reducing the strength of our inferences. Overall, variability in methodologies and study
design highlight the necessity for prospective randomized trials to confirm these
benefits and determine the best patient subgroups most likely to derive clinically

relevant results from statin therapy.
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