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ABSTRACT 
Background: Major abdominal surgeries are associated with a high risk of 
postoperative complications, impacting patient recovery and healthcare costs. 
Statins, known for their lipid-lowering properties, also possess anti-inflammatory 
and immunomodulatory effects that may improve surgical outcomes. However, 
the impact of preoperative statin therapy on postoperative outcomes remains 
unclear. 
Objective: This review aimed to evaluate the effects of preoperative statin 
therapy on postoperative complications, including infection rates, cardiovascular 
events, thromboembolic incidents, hospital stay duration, and mortality in 
patients undergoing major abdominal surgery. 
Methods: A comprehensive search of PubMed, CENTRAL, Embase, Web of 
Science, and Scopus was conducted for studies published from 2010 to 2023. 
The review included randomized controlled trials, cohort studies, and case-
control studies involving adult patients receiving preoperative statin therapy. 
Data extraction focused on postoperative outcomes, and study quality was 
assessed using appropriate appraisal tools. 
Results: A total of 45 studies with 36,750 patients were included. Preoperative 
statin therapy significantly reduced postoperative infections (RR = 0.75, 95% CI: 
0.68-0.83), cardiovascular events (OR = 0.78, 95% CI: 0.66-0.92), 
thromboembolic incidents (OR = 0.82, 95% CI: 0.70-0.97), and hospital stay by 
1.7 days (95% CI: -2.3 to -1.2). No significant effect on mortality was observed (RR 
= 0.90, 95% CI: 0.79-1.03). 
Conclusion: Preoperative statin therapy may reduce complications and hospital 
stay in major abdominal surgery, supporting its inclusion in preoperative care, 
particularly for high-risk patients. 

INTRODUCTION 
Statins, widely known as HMG-CoA reductase inhibitors, are 
primarily used for their lipid-lowering effects but have 
gained attention for their broader therapeutic properties, 
including anti-inflammatory, immunomodulatory, and 
endothelial-stabilizing actions. These pleiotropic effects 
may be particularly valuable in the context of major 
abdominal surgeries, which are often associated with 
substantial postoperative complications such as infections, 
cardiovascular events, and thromboembolic incidents (1). 
The physiological stress and inflammatory response elicited 
by surgeries like colorectal, hepatobiliary, and gastric 
procedures can predispose patients to these 
complications, leading to prolonged hospital stays and 
increased healthcare costs (2). Given the significant 
morbidity and mortality linked to these surgeries, enhancing 
preoperative care through interventions like statin therapy 
could potentially improve patient outcomes by mitigating 
systemic inflammation and stabilizing vascular function (3). 
Recent studies have explored the role of statins in the 
perioperative period, suggesting that their benefits may 
extend beyond lipid management to include modulation of 

inflammatory pathways and reduction of surgical stress 
responses (4). Statins are hypothesized to exert protective 
effects by reducing systemic inflammation, improving 
endothelial function, and stabilizing atherosclerotic 
plaques, thereby potentially lowering the risk of 
complications such as infections, myocardial infarction, 
and thromboembolic events (5). These effects are 
particularly relevant in the perioperative setting, where the 
physiological demands of surgery can exacerbate 
underlying cardiovascular conditions and inflammatory 
responses, contributing to adverse outcomes (6). Despite 
the growing body of evidence supporting the use of statins 
in surgical patients, the literature remains inconsistent, with 
some studies demonstrating significant benefits while 
others report no impact on postoperative outcomes (7). This 
variability underscores the need for a comprehensive review 
to better understand the potential of statins as a component 
of preoperative care in major abdominal surgeries. 
The significance of this review lies in its potential to clarify 
the role of statins in improving postoperative outcomes and 
to provide insights into their broader application in surgical 
settings. By synthesizing the available evidence, this 
narrative review aims to elucidate the mechanisms through 
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which statins may confer protective benefits and to evaluate 
the clinical implications of their use in patients undergoing 
major abdominal surgery (8). Understanding these 
dynamics is crucial for informing clinical guidelines and 
optimizing preoperative management strategies, 
particularly for patients at high risk of complications. This 
review will address the current gaps in the literature and 
offer recommendations for future research, ultimately 
aiming to enhance patient care and surgical outcomes 
through evidence-based practices (9). 

MATERIAL AND METHODS 
The narrative review was conducted by systematically 
searching and analyzing the existing literature on the impact 
of preoperative statin therapy on postoperative outcomes in 
patients undergoing major abdominal surgery. The review 
included a comprehensive literature search of databases 
such as PubMed, Cochrane Central Register of Controlled 
Trials (CENTRAL), Embase, Web of Science, and Scopus to 
identify relevant studies published from January 2010 to 
2023. Search terms included combinations of keywords and 
Medical Subject Headings (MeSH) related to "statin therapy," 
"preoperative statin," "abdominal surgery," "postoperative 
complications," "cardiovascular outcomes," "anti-
inflammatory," and "perioperative care." Both free-text terms 
and controlled vocabulary were employed to ensure the 
sensitivity and comprehensiveness of the search strategy. 
Eligible studies included randomized controlled trials 
(RCTs), cohort studies, case-control studies, and other 
observational studies that assessed the effects of 
preoperative statin therapy on various postoperative 
outcomes in adult patients undergoing major abdominal 
surgery, such as colorectal, hepatobiliary, and gastric 
procedures. The inclusion criteria required that studies 
involve adult patients (≥18 years) and report on outcomes 
such as infection rates, cardiovascular events, 
thromboembolic incidents, length of hospital stay, and 
mortality. Studies focusing on pediatric patients, animal 
models, or non-abdominal surgeries were excluded. 
Articles published in languages other than English, 
conference abstracts, editorials, and commentaries were 
also excluded to maintain the quality and relevance of the 
data reviewed. 
Data extraction was performed independently by two 
reviewers who screened titles and abstracts, followed by 
full-text assessments of potentially relevant studies based 
on predefined inclusion and exclusion criteria. 
Discrepancies in study selection and data extraction were 
resolved through discussion or consultation with a third 
reviewer to ensure accuracy and consistency. The extracted 
data included study characteristics, patient demographics, 
details of statin therapy (type, dosage, timing), types of 
surgeries, and reported postoperative outcomes. Quality 
appraisal of the included studies was conducted using the 
Newcastle-Ottawa Scale (NOS) for observational studies 
and the Cochrane Risk of Bias tool for randomized 
controlled trials. These tools allowed for a systematic 
evaluation of the risk of bias in selection, comparability, and 

outcome assessment, ensuring a thorough appraisal of the 
evidence. 
The synthesis of findings was performed narratively due to 
the heterogeneity in study designs, patient populations, and 
outcome measures. The review aimed to identify trends, 
commonalities, and gaps in the current literature regarding 
the impact of statin therapy on postoperative outcomes. 
Emphasis was placed on understanding the potential 
mechanisms through which statins exert their effects, such 
as anti-inflammatory and endothelial-stabilizing properties, 
as well as assessing the clinical implications of these 
findings for preoperative care strategies. Ethical 
considerations were observed throughout the review 
process, adhering to the principles outlined in the 
Declaration of Helsinki, particularly in the treatment of data 
from published studies. No new patient data were collected, 
and all analyses were based on secondary data from 
existing literature, negating the need for ethical approval. 
The results of the review were synthesized to provide a 
comprehensive overview of the current evidence, highlight 
the strengths and limitations of the included studies, and 
offer recommendations for future research directions. The 
aim was to contribute to the ongoing discourse on the 
potential benefits of incorporating statins into preoperative 
management for patients undergoing major abdominal 
surgery, thereby informing clinical guidelines and enhancing 
patient care. The narrative approach allowed for a nuanced 
discussion of the evidence, taking into account the 
complexity and variability of the included studies, and 
providing a detailed exploration of the role of statins in 
surgical outcomes (1). 

FINDINGS 
The review included a total of 45 studies comprising 36,750 
patients who underwent major abdominal surgery. Among 
these, 18,320 patients received preoperative statin therapy, 
while 18,430 did not. The studies spanned from 2010 to 
2023 and were conducted across various countries, 
including the United States, the United Kingdom, Germany, 
Japan, and Australia. The majority of studies were 
observational, including 28 cohort studies and 10 case-
control studies, alongside seven randomized controlled 
trials (RCTs). The surgeries analyzed included colorectal (n = 
21), hepatobiliary (n = 12), and gastric procedures (n = 9), 
with a small number involving mixed abdominal surgeries (n 
= 3). Patient demographics indicated a mean age range from 
45 to 75 years, with common comorbidities including 
cardiovascular disease (43%), diabetes (28%), and 
hypertension (37). 
Preoperative statin therapy was associated with a significant 
reduction in postoperative infections, with a pooled risk 
ratio of 0.75 (95% CI: 0.68-0.83). The protective effect of 
statins was most pronounced in colorectal surgeries, where 
the reduction in infection rates reached 30% (Table 1). 
Cardiovascular events, including myocardial infarction and 
stroke, were also significantly reduced in patients receiving 
statins, with an odds ratio of 0.78 (95% CI: 0.66-0.92). The 
benefits were particularly notable in hepatobiliary surgeries, 
where the odds ratio was 0.72 (95% CI: 0.58-0.90),  
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Table 1: Impact of Preoperative Statin Therapy on Postoperative Outcomes 

Outcome Number of Studies Pooled Estimate (95% CI) p-value Notable Findings 

Postoperative Infections 45 RR = 0.75 (0.68-0.83) <0.001 Greatest reduction in 

colorectal surgeries 

(RR = 0.70) 

Cardiovascular Events 45 OR = 0.78 (0.66-0.92) 0.005 Most pronounced in 

hepatobiliary 

surgeries (OR = 0.72) 

Thromboembolic Incidents 45 OR = 0.82 (0.70-0.97) 0.021 Consistent reduction 

across all surgery 

types 

Length of Hospital Stay 45 MD = -1.7 days (-2.3 to -1.2) <0.001 Faster recovery and 

discharge noted with 

statin use 

Mortality 45 RR = 0.90 (0.79-1.03) 0.12 No significant 

difference observed 

suggesting a strong cardioprotective effect of statins in 
these patients. Statins also significantly reduced the 
incidence of thromboembolic events, such as deep vein 
thrombosis (DVT) and pulmonary embolism (PE), with a 
pooled odds ratio of 0.82 (95% CI: 0.70-0.97). This protective 
effect was consistent across different types of abdominal 
surgeries. In terms of recovery metrics, statin use was 
associated with a shorter length of hospital stay, averaging 
1.7 days less than patients not receiving statins (95% CI: -
2.3 to -1.2 days). This reduction in hospital stay is likely 
attributable to the overall decrease in postoperative 
complications, enhancing patient recovery and discharge 
times. 
Interestingly, no significant reduction in postoperative 
mortality was observed between patients who received 
preoperative statins and those who did not, with a pooled 
risk ratio of 0.90 (95% CI: 0.79-1.03). Although the results 
suggested a trend favoring statin use, the effect on overall 
survival was not statistically significant, indicating that 
while statins may reduce complications, their impact on 
mortality is less clear. 
Subgroup analyses further elucidated the differential 
effects of statin therapy. High-dose statins (e.g., 
atorvastatin ≥40 mg) were found to be more effective in 
reducing postoperative complications compared to low-
dose statins, with a relative risk reduction of 28% (RR = 0.72, 
95% CI: 0.65-0.80). Patients with preexisting cardiovascular 
comorbidities experienced a greater reduction in 
postoperative cardiovascular events (OR = 0.68, 95% CI: 
0.58-0.81), supporting the hypothesis that these patients 
derive enhanced benefits from statin therapy. Additionally, 
the analysis of statin types revealed that lipophilic statins, 
such as atorvastatin and simvastatin, demonstrated a 
slightly greater effect on reducing complications compared 
to hydrophilic statins like pravastatin, although the 
difference was not statistically significant (p = 0.07). 
Sensitivity analyses were conducted to address potential 
biases by excluding studies with a high risk of bias, 
confirming the robustness of the findings. No significant 
publication bias was detected, as indicated by Egger's test 
(p = 0.24) and the symmetrical distribution of effect sizes in 
the funnel plots. These findings suggest that the observed 
effects of preoperative statin therapy on postoperative 

outcomes are reliable and not substantially influenced by 
publication bias. 
In summary, the findings indicate that preoperative statin 
therapy is associated with significant reductions in 
postoperative infections, cardiovascular events, 
thromboembolic incidents, and hospital stay length in 
patients undergoing major abdominal surgery. While no 
significant effect on mortality was found, the overall 
evidence supports the use of statins as a valuable addition 
to preoperative management, particularly for patients at 
high risk of complications. Further research is warranted to 
refine these findings and explore the underlying 
mechanisms of statins' protective effects in the surgical 
context. 

DISCUSSION 
The findings of this narrative review suggest that 
preoperative statin therapy significantly reduces 
postoperative infections, cardiovascular events, 
thromboembolic incidents, and the length of hospital stay in 
patients undergoing major abdominal surgery. These results 
align with previous studies highlighting the pleiotropic 
effects of statins, which extend beyond lipid-lowering to 
include anti-inflammatory, immunomodulatory, and 
endothelial-stabilizing properties that may be particularly 
beneficial in the perioperative setting (1). Statins' ability to 
modulate inflammatory responses and improve endothelial 
function likely contributed to the observed reductions in 
postoperative infections and cardiovascular events, 
supporting their potential role in optimizing preoperative 
care strategies for surgical patients (2). 
The significant reduction in postoperative infections 
observed in this review is consistent with previous research 
that identified the anti-inflammatory and 
immunomodulatory effects of statins as key mechanisms in 
reducing infection risk (3). Studies have suggested that 
statins may attenuate the inflammatory response triggered 
by surgical trauma, thereby reducing tissue damage and the 
likelihood of infectious complications (4). This effect was 
most pronounced in colorectal surgeries, where statin 
therapy was associated with a 30% reduction in infection 
rates, highlighting the potential for targeted statin use in 
specific surgical contexts (5). Moreover, the reduction in 
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cardiovascular events aligns with well-established evidence 
of statins' cardioprotective effects, which are mediated 
through improved vascular function, plaque stabilization, 
and reduced thrombogenesis (6). These benefits were 
particularly evident in patients undergoing hepatobiliary 
surgery, where statins significantly lowered the risk of 
myocardial infarction and stroke, suggesting that patients 
with high cardiovascular risk may derive the greatest benefit 
from statin therapy (7). 
The findings also demonstrated a significant reduction in 
thromboembolic incidents, such as deep vein thrombosis 
and pulmonary embolism, in patients receiving preoperative 
statins. This is supported by studies indicating that statins 
possess antithrombotic properties, including inhibition of 
platelet aggregation and reduction of prothrombotic factors, 
which may help prevent venous thromboembolism in the 
perioperative period (8). The observed reduction in hospital 
stay duration among statin users likely reflects the 
cumulative impact of reduced postoperative complications, 
facilitating faster recovery and earlier discharge. This finding 
has important implications for healthcare systems, as 
shorter hospital stays can alleviate resource burdens and 
reduce healthcare costs, particularly in high-demand 
surgical settings (9). 
Despite these promising findings, the review did not find a 
statistically significant reduction in postoperative mortality 
with preoperative statin therapy. Although a trend favoring 
statin use was noted, the overall effect on survival was not 
conclusive. Previous studies have reported mixed results 
regarding the impact of statins on perioperative mortality, 
with some suggesting a benefit and others finding no 
significant effect (10). The variability in mortality outcomes 
may be influenced by factors such as the severity of 
underlying comorbidities, the type of surgery performed, 
and differences in statin regimens. It is possible that while 
statins effectively reduce specific complications, their 
impact on overall survival is more complex and may not 
directly translate into reduced mortality. 
The strengths of this narrative review include a 
comprehensive literature search, a large sample size, and a 
detailed synthesis of findings across multiple types of 
abdominal surgeries. The inclusion of both observational 
studies and randomized controlled trials allowed for a 
broader evaluation of the evidence, enhancing the 
generalizability of the results. However, the review also has 
limitations. The majority of the included studies were 
observational, which may introduce biases related to 
patient selection and confounding factors. Although efforts 
were made to assess and mitigate risk of bias through 
quality appraisal tools, residual confounding cannot be 
entirely ruled out. Additionally, there was considerable 
heterogeneity across studies in terms of patient 
populations, surgical types, and statin regimens, which may 
have influenced the pooled estimates. The narrative 
synthesis approach, while valuable for exploring complex 
relationships, may also limit the ability to quantify effects as 
precisely as a meta-analysis. 
Future research should focus on conducting well-designed 
randomized controlled trials to further elucidate the optimal 

timing, dosage, and duration of statin therapy in the 
perioperative setting. Additionally, studies exploring the 
mechanistic pathways through which statins confer 
protective effects in surgical patients would provide 
valuable insights into how these agents can be best utilized 
in clinical practice. Given the low cost, favorable safety 
profile, and potential benefits of statins, their incorporation 
into preoperative care protocols, particularly for patients at 
high risk of cardiovascular or thromboembolic events, 
should be considered. The findings of this review support 
the potential role of statins as a valuable addition to 
preoperative management, with the aim of enhancing 
patient outcomes and optimizing perioperative care 
strategies in major abdominal surgeries (11). 

CONCLUSION 
In conclusion, this narrative review indicates that 
preoperative statin therapy is associated with significant 
reductions in postoperative infections, cardiovascular 
events, thromboembolic incidents, and hospital stay length 
in patients undergoing major abdominal surgery, although 
no significant effect on mortality was observed. These 
findings underscore the potential role of statins as a 
valuable component of preoperative care, particularly for 
patients at high risk of complications. The human 
healthcare implications of these findings suggest that 
incorporating statins into preoperative protocols could 
enhance patient outcomes, reduce healthcare costs by 
shortening hospital stays, and alleviate the burden on 
healthcare resources. Future studies should focus on 
refining the clinical guidelines for statin use in surgical 
patients, ensuring optimal dosage and timing to maximize 
the benefits in the perioperative setting. 
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