[image: ]PRISMA 2020 Checklist
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 
Page no.

	TITLE 
	

	Title 
	1
	Impact of Prehabilitation in Major Gastrointestinal Oncological Surgery: A systematic review
	 1,3

	ABSTRACT 
	

	Abstract 
	2
	Background: Patients undergoing major gastrointestinal oncologic surgeries often present with frailty, sarcopenia, anemia, and comorbidities that reduce physiological reserves and impair recovery. Prehabilitation is a proactive, multidisciplinary approach designed to optimize patients’ health prior to surgery, thereby enhancing their capacity to tolerate surgical stress. Evidence indicates that prehabilitation can lead to shorter hospital stays, reduced intensive care admissions, a lower incidence of postoperative complications, and improved long-term quality of life.
Methods: This systematic review aims to comprehensively evaluate the current evidence on prehabilitation in gastrointestinal and hepatopancreatobiliary (HPB) surgeries, examining its components, mechanisms of benefit, and barriers to implementation. It also explores the effectiveness of multimodal prehabilitation programs and highlights areas for future research.
A systematic search of “PubMed/MEDLINE,” “Google Scholar,” “Scopus,” “Cochrane Library,” “ClinicalTrials.gov,” and “POPLINE” databases was conducted using a combination of Medical Subject Headings (MeSH) and keywords, including “Prehabilitation,” “Anemia Correction,” “Nutrition Therapy,” “Physical Exercise,” “Gastrointestinal Cancer Surgeries,” “Hepato-Pancreato-Biliary Surgeries,” “Rehabilitation,” and “Postoperative Outcomes.” Studies involving gastrointestinal cancer patients undergoing surgery, published between 1960 and June 2024, were included.
Results: Multimodal prehabilitation programs demonstrated significant improvements in functional capacity, reductions in postoperative complications, shorter lengths of stay, and enhanced recovery. However, the strength of evidence varied by cancer type, with robust data supporting prehabilitation in colorectal surgeries and more limited evidence for HPB and upper gastrointestinal surgeries. Home-based programs showed mixed results, with adherence challenges potentially undermining their effectiveness. Inpatient supervised programs were more effective but associated with higher costs.
Conclusion: Prehabilitation holds promise as a transformative strategy in the perioperative care of gastrointestinal cancer patients. While it improves functional and clinical outcomes, significant barriers such as implementation costs, patient adherence, and variability in program design must be addressed. Future research should focus on tailoring prehabilitation for different cancer types, developing cost-effective models, and conducting high-quality trials to establish standardized guidelines. Integrating prehabilitation into routine clinical practice has the potential to significantly enhance surgical outcomes and patient quality of life.

	3

	INTRODUCTION 
	

	Rationale 
	3
	Prehabilitation has shown varying levels of evidence and impact depending on the cancer type and surgical procedure. The aim of prehabilitation is not only to improve functional capacity but also to facilitate better surgical outcomes. Evidence suggests that patients who undergo prehabilitation experience shorter hospital stays, fewer admissions to intensive care, and a lower incidence of postoperative complications. Moreover, the improvement in physical and mental health often translates into an enhanced quality of life, both immediately after surgery and during long-term recovery. This literature review will comprehensively examine the current evidence supporting the use of prehabilitation
	5-7

	Objectives 
	4
	This literature review aims to comprehensively examine the current evidence supporting the use of prehabilitation, addressing its various components, the mechanisms by which they contribute to improved outcomes, and the barriers that may hinder their widespread implementation. Additionally, this review will explore the effectiveness of multimodal prehabilitation programs, highlight the benefits they offer to patients, and identify potential areas for future research and refinement in clinical practice.

	7

	METHODS 
	

	Eligibility criteria 
	5
	The randomized controlled trials, cohort studies, observational studies, involving patients with gastrointestinal cancer undergoing cancer surgery published between 1960 and June 2024 were included in this systematic literature review. We included only studies published in English, having full-text available and reported preoperative optimization and prehabilitation data and postoperative outcomes. There were no restrictions on age, gender, or race. Studies involving non-human participants were excluded from this systematic review
	8

	Information sources 
	6
	The following electronic databases were searched: PubMed/MEDLINE, Google Scholar, Scopus, Cochrane Library, ClinicalTrials.gov, and POPLINE. 
	7,8

	Search strategy
	7
	This systematic review was registered into PRESPERO (CRD42022295634). A comprehensive search strategy was  employed to identify relevant studies. The following electronic databases were searched: PubMed/MEDLINE, Google Scholar, Scopus, Cochrane Library, ClinicalTrials.gov, and POPLINE. The search were performed using a combination of Medical Subject Headings (MeSH) and keywords search terms include: “Prehabilitation”, “Anemia Correction”, “Nutrition Therapy”, “Physical Exercise”, “Gastrointestinal Cancer Surgeries”, “Hepato-Pancreato-Biliary Surgeries”, “Rehabilitation”, “Postoperative Outcomes” and their various combinations.

	7,8

	Selection process
	8
	Three independent authors (AK, VT, BD) conducted the study selection in two phases: screening and eligibility. In the screening phase, titles and abstracts of the identified studies were assessed against the inclusion criteria. In the eligibility phase, the full text of the selected articles were reviewed to ensure they meet the inclusion and exclusion criteria. Any disagreements between the authors were resolved by consensus or by involving two senior authors (SLS, RA).

	8

	Data collection process 
	9
	Data were extracted using a standardized Excel form. The extracted data included  are study title, design, objectives, primary carcinoma type, interventions, inclusion and exclusion criteria, outcome definitions, results, and measures of association (e.g., odds ratios, risk ratios, hazard ratios). Three independent reviewers will extract the data, and discrepancies were resolved through discussion with the two senior reviewers.

	8,9

	Data items 
	10a
	Outcome measures assessed from the studies included postoperative mortality, major morbidity, respiratory complications, infectious complications, and hospital stay. 
	9

	
	10b
	Data from the included studies were synthesized using a narrative approach, organizing key information such as study design, sample size, population characteristics, interventions, and outcomes (results) into tables for easy read and inference. Findings were summarized descriptively, with attention to similarities, differences, and potential reasons for variation across studies.
	8,9

	Study risk of bias assessment
	11
	Three independent reviewers extracted the data, and discrepancies were resolved through discussion with the two senior reviewers.

	9

	Effect measures 
	12
	NA
	

	Synthesis methods
	13a
	The randomized controlled trials, cohort studies, observational studies, involving patients with gastrointestinal cancer undergoing cancer surgery published between 1960 and June 2024 were included in this systematic literature review. We included only studies published in English, having full-text available and reported preoperative optimization and prehabilitation data and postoperative outcomes. There were no restrictions on age, gender, or race. Studies involving non-human participants were excluded from this systematic review
	7,8

	
	13b
	Data from the included studies were synthesized using a narrative approach, organizing key information such as study design, sample size, population characteristics, interventions, and outcomes (results) into tables for easy read and inference
	9

	
	13c
	Findings were summarized descriptively, with attention to similarities, differences, and potential reasons for variation across studies. Visual tools like tables and charts facilitated the clear presentation of results.
	9

	
	13d
	NA
	NA

	
	13e
	NA
	NA

	
	13f
	NA
	NA

	Reporting bias assessment
	14
	NA
	NA

	Certainty assessment
	15
	NA
	NA

	RESULTS 
	

	Study selection 
	16a
	Refer to Figure 1.
	8
Figure 1

	
	16b
	NA
	NA

	Study characteristics 
	17
	NA
	NA

	Risk of bias in studies 
	18
	NA
	NA

	Results of individual studies 
	19
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	Results of syntheses
	20a
	NA
	NA

	
	20b
	NA
	NA

	
	20c
	NA
	NA

	
	20d
	NA
	NA

	Reporting biases
	21
	NA
	NA

	Certainty of evidence 
	22
	NA
	NA

	DISCUSSION 
	

	Discussion 
	23a
	The implementation of prehabilitation in cancer surgery has a significant positive impact on various critical aspects of patient care, particularly in the domains of anemia correction, physical rehabilitation, nutritional support, respiratory rehabilitation, psychological support, and multimodal rehabilitation approaches
	10-23

	
	23b
	Compliance metrics must be standardized to allow robust interpretation of trial results
	20-22

	
	23c
	NA
	NA

	
	23d
	Prehabilitation emerges as a transformative practice that significantly enhances surgical outcomes and quality of life for cancer patients, underscoring the need for its integration into standard perioperative care protocols.
	23

	OTHER INFORMATION
	

	Registration and protocol
	24a
	PROSPERO (CRD42022295634)
	7

	
	24b
	NA
	NA

	
	24c
	NA
	NA

	Support
	25
	No funding was sought for the purpose of this study
	2
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	26
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	Availability of data, code and other materials
	27
	NA
	NA
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