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Abstract
Background
Metabolic dysfunction-associated steatotic liver disease (MASLD) is the most common chronic liver disease worldwide. Epidemiological evidence indicates that MASLD is associated with an increased risk of developing colorectal cancer (CRC). MASLD and CRC share many common risk factors and pathophysiological mechanisms, but an optimal strategy for identifying and managing CRC risk in individuals with MASLD remains lacking.

Objective
This study aimed to achieve consensus on the risk of CRC in individuals with MASLD.

Design 
A Delphi survey was conducted by a multidisciplinary panel of 35 international experts from diverse medical fields across Asia, Europe, North America, South America, Oceania, and Africa. Experts evaluated 17 statements across three domains: epidemiology, pathogenesis, and management.

Results
Consensus was achieved on all 17 statements. MASLD is associated with an increased risk of CRC, and metabolic burden further increases this risk. Furthermore, the severity of MASLD is associated with worse outcomes in patients with MASLD and CRC. The gut-liver axis and gut dysbiosis play key roles in the development of MASLD and CRC, while leptin and adiponectin may also be involved. Weight loss with lifestyle interventions, early CRC screening, bariatric surgery, and use of GLP-1 receptor agonists are highlighted as potential risk-reduction strategies.

Conclusion 
The expert panel emphasizes the need for greater clinical vigilance for CRC among individuals with MASLD. This consensus supports a paradigm shift toward earlier, risk-adapted screening and integrated metabolic management to reduce the burden of CRC in the MASLD population.

Key words: MASLD; CRC; Consensus; Delphi method









What is already known on this topic
Substantial evidence supports a close association between metabolic dysfunction-associated steatotic liver disease (MASLD) and colorectal cancer (CRC). However, clinical guidelines have not yet addressed how MASLD should influence CRC prevention and management strategies.

What this study adds
Two rounds of the Delphi process established consensus recommendations across three domains related to MASLD and CRC risk, including epidemiology, pathogenesis, and management.

How this study might affect research, practice, or policy
The international consensus provides clinicians with evidence-based guidance for the screening and management of CRC in individuals living with MASLD, potentially reducing both disease-related burden and associated economic costs.







Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Metabolic dysfunction-associated steatotic liver disease (MASLD), previously termed non-alcoholic fatty liver disease (NAFLD), is a multisystem disease that poses a considerable public health challenge worldwide, affecting up to nearly 38% of the global adult population.1 In parallel with the global rises in obesity and type 2 diabetes mellitus (T2DM) prevalence, the proportion of individuals with MASLD is expected to increase rapidly in the future. From the spectrum of MASLD, patients with metabolic dysfunction-associated steatohepatitis (MASH) are at risk for adverse liver-related outcomes. Additionally, MASLD is also associated with an increased risk of developing extrahepatic complications, such as cardiovascular disease and certain extrahepatic cancers, highlighting its importance as a multi-system disease.2 Accumulating evidence suggests that MASLD is significantly associated with a higher incidence and mortality rate of certain extrahepatic cancers, independent of traditional metabolic risk factors, such as obesity and T2DM.3 Among the emerging associations, colorectal cancer (CRC), which is the third most prevalent cancer worldwide, represents one of the most consistently increased and significant extrahepatic cancer risks in patients with MASLD, and is likely a major cause of extrahepatic cancer in this patient population.

Up to 70%–75% of CRC cases occur sporadically and are associated with modifiable risk factors, such as unhealthy diets, physical inactivity, and obesity, which are in line with risk factors for MASLD.4 It is well-established that MASLD and CRC share common pathogenic pathways, such as insulin resistance (IR) and systemic chronic inflammation. Several studies have shown a significant association between MASLD and an increased risk of developing CRC. A meta-analysis of observational cohort studies has demonstrated that MASLD is independently associated with a ~65% higher risk of incident CRC compared to individuals without MASLD.5 Given the strong association between MASLD and CRC, optimizing clinical management and surveillance strategies for patients with MASLD has important clinical and public health implications for the primary prevention of CRC. 

[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Therefore, this study aimed to establish consensus on the relationship between MASLD and CRC using existing data, thereby enhancing clinical awareness and supporting the implementation of appropriate screening and diagnostic protocols for CRC in patients with MASLD. 

Materials and Methods
Study design
Initially, a systematic review of the literature on MASLD and CRC, published through April 2025, was conducted. Over two rounds of online surveys (April-July 2025), this study employed an enhanced Delphi process to achieve expert consensus on the association between MASLD and CRC (Figure 1). The Google Forms links for the Round 1 (R1) and Round 2 (R2) surveys were: https://forms.gle/TWTih2Sr5AFT1DYQ7, and https://forms.gle/EyEXLAmAmZSaLK7J7, respectively.

Membership of the Consensus Panel
Members of the Consensus Group were selected based on the following two criteria: (1) demonstrated expertise in MASLD and/or CRC by publication or participation in the development of national or regional clinical guidelines; and (2) geographical representation of various countries or regions. International experts who have played key roles in drafting other guidelines were invited to contribute to the drafting, discussion, and voting for these statements. Membership was subdivided into three criteria: (1) coordinators (MHZ, and JJYS) were responsible for drafting the statements and coordinating the process of discussion and voting on the statements; (2) advisors (GT, and CDB) helped to draft the first statements and revise the statements accordingly. Panel (ZMY, MJA, HNL, CRAL, VKR, JAT, KO, JWJL, HBES, WK, HJZ, AL, MS, ESG, WY, YY, GP, SS, MRG, GS, JMS, MEK, WKC, PO, MLP, NP, KA, NMS, VWSW, HT) were country/region representatives who participated in the discussions and voting of the statements; and (3) facilitators (CTW) were responsible for conducting the literature search, compiling the discussion points, revising and voting on the statements.

Voting Process
In the first phase, a structured questionnaire with three core domains and 17 preliminary statements was developed for the R1 survey through a literature review. The expert panel submitted anonymous online votes by June 2025. Each statement was rated on a four-point scale (“agree,” “somewhat agree,” “somewhat disagree,” “disagree”), followed by an open comment section per domain. Statements with ≥90% agreement were accepted. The second phase, completed by July 31, 2025, consisted of R2 of the survey. This round involved six statements through which the experts evaluated and re-evaluated statements until a consensus was reached. Consensus levels were graded as follows: ‘U’ for 100% agreement, ‘A’ for 90–99%, ‘B’ for 78–89%, and ‘C’ for 67–77%. Grades U and A indicated unanimous or near-unanimous agreement, grade B reflected strong agreement with minor dissent, and grade C represented balanced consensus amid diverse views. The levels of evidence (LoE) followed the Oxford Centre for Evidence-based Medicine system (Supplementary Table 1). Based on feedback, the steering committee finalized the statements and drafted the manuscript. 

Findings
Sixty-one experts were invited for this consensus statement, with 35 respondents from 24 countries across six continents. Despite our efforts to invite multidisciplinary experts from most regions of the world, some specific regions (parts of Africa and South America) and some expert groups (primary care physicians) remained underrepresented in the final panel due to low response rates and difficulties in identifying experts with expertise in both MASLD and CRC. The percentage of “agree” responses increased from 63.5% to 66.1%, and “agree” or “somewhat agree” responses rose from 94.6 % in the R1 survey to 97.1 % in the R2 survey (Figure 2). The exact percentages of consensus were detailed in Supplementary Tables 2 and 3. Overall, a grade of ‘U' (unanimous, 100 %) was given for 11/17 statements and a grade of ‘A' (90–99 % agreement) for 6/17 statements (Table 1). There were three domains, including 17 total statements related to MASLD and CRC risk.

Results
Epidemiology of MASLD and CRC in Adults
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Consensus statement 1.1: Increased prevalence in MASLD will result in a greater burden of CRC (Grade U, LoE 2).
Consensus statement 1.2: MASLD is associated with a higher CRC risk than the non-MASLD population (Grade U, LoE 2).
The worldwide prevalence of MASLD has increased from 25.3% during 1990–2006 to 38% during 2016–2019.6 At the same time, the incidence of CRC has more than doubled, increasing from nearly 842,000 to 2.17 million between 1990 and 2019.4 Large-scale prospective cohorts (n=99,979) demonstrated that MASLD was associated with a 54% increased risk of CRC (hazard ratio [HR] 1.54, 95% confidence interval [CI]: 1.12–2.13).7 A strong association between MASLD and increased CRC risk is well-documented and extends beyond mere coincidence. A meta-analysis of 8 observational cohort studies (167,643 participants) found that MASLD was associated with a 64% higher risk of developing incident CRC (HR 1.64, 95 % CI: 1.24–2.19) compared with the non-MASLD population.5 A Mendelian randomization analysis revealed a significant association between MASLD and increased risk of CRC in the forward MR analysis (odds ratio [OR] 1.27, 95% CI: 1.15-1.39), supporting a cause-and-effect association between MASLD and CRC.8 

Consensus statement 1.3: MASLD is a risk factor for CRC, even after adjustment for common risk factors for CRC, such as obesity and type 2 diabetes mellitus (Grade U, LoE 2).
The clinical complications of MASLD extend beyond the liver, as research increasingly identifies MASLD as a risk factor for extrahepatic cancers, notably CRC. A cohort study including 4,722 patients with MASLD followed for a median of 8 years found that MASLD was a significant intermediary biomarker for cancer risk even after adjusting for T2DM status, while obesity without MASLD demonstrated minimal association with cancer risk. Moreover, MASLD was associated with a nearly 2-fold increase in the risk of CRC compared to obese controls without MASLD.9 A nationwide cohort study from South Korea, involving 8,933,017 participants, demonstrated that MASLD was associated with a 1.19 (95% CI: 1.17–1.21) times higher risk of developing CRC, after adjusting for age, sex, and metabolic risk factors.10

Consensus statement 1.4: Each additional trait of the metabolic syndrome increases the risk of CRC in MASLD (Grade U, LoE 2).
Given the strong association between MASLD and the various components of metabolic syndrome (MetS), such as abdominal obesity, IR, hypertension, and atherogenic dyslipidemia, MASLD is frequently regarded as the hepatic manifestation of MetS. Li et al. conducted a prospective cohort study involving 99,979 individuals, which showed that MASLD increased the risk of incident CRC by 54% (HR 1.54, 95% CI: 1.12–2.13). Among patients with severe metabolic dysfunction (i.e., those with 4–5 metabolic abnormalities), the risk further increased to 93% (HR 1.93, 95% CI: 1.27–2.92), confirming a dose-dependent relationship between the severity of metabolic burden and CRC carcinogenesis.7 Similarly, a population-based cohort study involving 9,774,081 individuals found that compared to individuals without any metabolic abnormality, patients with 1, 2, 3, 4, or 5 metabolic abnormalities had a 10% (HR 1.10, 95% CI: 1.06–1.13), 22% (HR 1.22, 95% CI: 1.18–1.26), 31% (HR 1.31, 95% CI: 1.27–1.35), 36% (HR 1.36, 95% CI: 1.32–1.41), and 49% (HR 1.49, 95% CI: 1.43–1.55) higher risk of CRC, respectively.11

Consensus statement 1.5: MASLD is associated with a higher risk of colorectal liver metastases than the non-MASLD population (Grade A, LoE 2).
Because the gut and liver are connected via the portal vein, the liver is the most common metastatic site in patients with CRC, affecting up to 70% of these patients. MASLD, as a risk factor for CRC, is also reported to promote the occurrence of colorectal liver metastases (CRLM). A retrospective study involving 451 patients with newly diagnosed CRC found that MASLD was associated with a nearly 4-fold higher risk of CRLM than the non-MASLD group (HR 3.93, 95% CI: 1.62-9.56).12 A prospective cohort involving 2,715 patients with CRLM found that MASLD was also an independent risk factor for local liver recurrence (HR 1.28, 95% CI: 1.11-1.47).13

Consensus statement 1.6: The severity of liver fibrosis and inflammation in MASLD is associated with worse outcomes in patients with CRC (Grade U, LoE 3).
MASLD is a highly prevalent condition associated with an increased long-term risk of all-cause mortality and extrahepatic clinical outcomes, also including CRC.14 In a nationwide cohort study involving 10,568 Sweden patients with biopsy-confirmed MASLD, the mortality rates from extra-hepatic cancer, including CRC, were significantly increased in patients with MASLD compared to matched controls (9.3 vs. 4.8/1000 person-years; adjusted HR 2.16, 95% CI 2.03-2.30). Mortality rates from extra-hepatic cancer were modestly but significantly elevated in simple steatosis (absolute rate differences, 4.4/1000 person-years), and these rates increased progressively in MASH without fibrosis (3.9/1000 person-years), non-cirrhotic fibrosis (4.5/1000 person-years), and cirrhosis (6.5/1000 person-years).15 In a retrospective cohort study involving 3,262 CRC patients with up to 10 years of follow-up, Wu et al. showed that patients with CRC and MASLD had a higher risk of all-cause mortality (HR 1.64, 95% CI: 1.06–2.54) and CRC-related mortality (HR 1.85, 95% CI: 1.03–3.30) compared to those with CRC without pre-existing MASLD, independent of obesity and other prognostic factors.16 Additionally, a study retrospectively analyzing 842 patients with MASLD-related cirrhosis, who developed CRC and received treatment, revealed poor survival outcomes.17 A retrospective study including 2,927 hepatectomies showed that both MASLD and MetS were significantly associated with worse clinical outcomes after major hepatectomy and increased postoperative mortality.18 In a cohort study involving 357 patients with completely resected CRLM who were followed for a median of 127 months (range 4-175 months), a histological NAFLD activity score (NAS) of ≥ 3 (used to quantify inflammatory hepatic parenchymal disease) was found to be independently associated with a higher risk of intrahepatic recurrence (HR 1.76, 95% CI: 1.07-2.90). 19

Pathophysiological Mechanisms Linking MASLD and CRC in Adults
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Consensus statement 2.1: MASLD and CRC share multiple risk factors, such as obesity and type 2 diabetes mellitus (Grade U, LoE 2).
Consensus statement 2.2: Insulin resistance is linked to MASLD and CRC (Grade U, LoE 2).
MASLD and CRC exhibit strong epidemiological and pathophysiological convergence, driven primarily by multiple shared risk factors. It is reported that 70%–75% of sporadic CRC cases are related to modifiable risk factors.4 These modifiable risk factors contribute to the development of MASLD by exacerbating systemic IR, obesity, and low-grade inflammation, which are core mechanisms linking MASLD and CRC risk.20 Epidemiological studies and large-scale meta-analyses reported significant associations between obesity, T2DM, and CRC.21 

It is well recognized that IR is a key driver of MASLD and may also contribute to CRC. A hallmark of IR, chronic hyperinsulinemia, can create a permissive microenvironment that accelerates epithelial proliferation, increases mutational burden, and promotes clonal selection of cells harboring oncogenic mutations (Figure 3). Ever since the 1990s, the “hyperinsulinemia-cancer of the colon” hypothesis has been endorsed.22 A meta-analysis including 35 studies showed that higher circulating concentrations of fasting glucose (OR 1.12, 95% CI: 1.06-1.18), fasting insulin (OR 1.42, 95% CI: 1.19-1.69), fasting C peptide (OR 1.27, 95% CI: 1.08-1.49) and hemoglobin A1c (HbA1c; OR 1.22, 95% CI: 1.02-1.47), as well as greater homeostasis model of risk assessment (HOMA)-insulin resistance (OR 1.47, 95% CI: 1.24-1.74) were significantly associated with an increased risk of CRC.23
 
Consensus statement 2.3: Systemic chronic inflammation is associated with MASLD and CRC (Grade U, LoE 3).
MASLD is often associated with systemic low-grade inflammation, which also drives CRC development. A previous study demonstrated that patients with CRC exhibited systemic low-grade inflammation, which creates a microenvironment that favors the development and progression of CRC.24 Evidence indicates that circulating levels of tumor necrosis factor-alpha (TNF-α), interleukin-6 (IL-6), IL-8, and IL-1β were significantly elevated in patients with MASLD, which was a key contributor to the development of CRC.25 Hamilton et al. also found that elevated plasma C-reactive protein levels were a strong predictor of survival and recurrence in CRLM.26

Consensus statement 2.4: Gut-liver axis and microbiota dysbiosis play key roles in the development of MASLD and CRC (Grade U, LoE 3).
[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27]The gut-liver axis refers to the enterohepatic circulation of bile acids and host–microbiota-derived metabolites, playing a key role in the pathophysiological links between MASLD and CRC.25 Accumulating evidence indicates that patients with CRC following a Western diet have elevated concentrations of fecal secondary bile acids, especially deoxycholic acid and lithocholic acid, which may adversely affect the structure and function of the colonic epithelium through several mechanisms.27 On this basis, gut dysbiosis, increasing the intestinal permeability, may allow higher levels of bacterial products to enter the enterohepatic circulation.28 The liver's compromised detoxification capacity in MASLD may further amplify systemic exposure to these carcinogens. Preliminary studies revealed stage-specific changes in microbial and metabolic profiles, such as increased presence of Fusobacterium nucleatum with CRC progression, while early-stage markers, such as Atopobium parvulum, highlight potential biomarkers for early diagnosis.29

Consensus statement 2.5: Leptin and adiponectin are implicated in the development of both MASLD and CRC (Grade A, LoE 2).
Leptin and adiponectin are two adipocytokines that influence the production of proinflammatory mediators. Extensive research has substantiated the involvement of leptin and adiponectin in MASLD, with an imbalance in their secretion ratio driving the development and progression of the liver disease.30 A prospective cohort study involving 44,271 Japanese men showed that increased serum leptin levels and decreased adiponectin levels were associated with a higher risk of developing CRC among individuals with obesity.31 Additionally, Vahed et al. performed a meta-analysis of 30 observational studies, showing that higher serum adiponectin levels were associated with a lower CRC risk (OR 0.85, 95% CI: 0.74–0.96).32

Management of MASLD and CRC in Adults
Consensus statement 3.1: Decreasing the consumption of red and processed meats while increasing the intake of fresh vegetables and fruits facilitates the improvement of MASLD and reduces the CRC risk (Grade U, LoE 2).
Currently, scientific guidelines from MASLD recommend limiting the consumption of red and processed meats to reduce the risk of disease morbidity.33 A meta-analysis including 60 prospective cohort studies showed that red meat consumption was associated with a significantly higher risk of CRC (HR 1.15, 95% CI: 1.10–1.21), while processed meat consumption showed similar associations with the risk of CRC (HR 1.21, 95% CI: 1.14–1.28).34 A prospective cohort study, using data from the Cancer Prevention Study-II Nutrition Cohort, which comprised 184,185 adults with 2,801 incident cases of CRC, reported that plant foods and low red and processed meat consumption were associated with lower all-cause and CRC-related mortality rates.35 In a prospective cohort study, the investigators found that total intake of fruits and vegetables was associated with a lower risk of CRC.36

Consensus statement 3.2: Achieving a 5% to 10% reduction in body weight within one year through lifestyle modifications, such as improvements in diet and increased physical activity, can effectively improve MASLD and reduce the risk of CRC in individuals with obesity or overweight (Grade A, LoE 5).
Weight loss through lifestyle modifications is a key intervention for MASLD, not only to improve hepatic steatosis, reverse MASH, and reduce liver fibrosis, but also to improve metabolic profile and IR, which are critically important for mitigating cancer development.25 Most treatment guidelines recommend moderate weight loss of 5%–10% to achieve improvements in systemic chronic inflammation, metabolic function, and health outcomes. Pediatric obesity is also associated with an increased incidence of EOCRC, and the longer an individual remains overweight, the higher the risk of developing CRC.37, 38 A study including 58,667 postmenopausal women followed for a mean of 12 years showed that compared with women with stable body weight, those with intentional weight loss (≥5% from baseline weight) had a lower obesity-related cancer risk (HR 0.88, 95% CI: 0.80-0.98) and a lower risk of CRC associated with intentional waist circumference reduction (HR 0.79, 95% CI: 0.63-0.99).39 However, unexpected or unintentional weight loss is an important characteristic when considering the likelihood that weight loss is due to an occult cancer. A prospective cohort analysis of participants aged 40 years or older with more than 30 years of follow-up showed that any weight loss of greater than 10% in 1 year, including individuals with weight loss-promoting behaviors, was significantly associated with higher risk of CRC (RR 1.45, 95% CI: 1.14-1.85) compared to those who experienced no weight loss, and this association was more pronounced among individuals aged over 60 years.40 

Consensus statement 3.3: For patients with MASLD, particularly those with comorbid obesity or type 2 diabetes, consideration should be given to begin screening for CRC, lowering the starting age to 40 years, as a strategy to reduce CRC risk (Grade A, LoE 5).
A rapidly growing trend in EOCRC (before age 50 years) has been observed globally since the mid-1990s. Current data indicate that the prevalence of colorectal adenomas among adults aged 40–45 years is comparable to that among adults aged 50–55 years, and individuals aged 40–49 years account for 75% of cases among patients with EOCRC.41 The current guidelines in the United States and China recommend initiating regular CRC screening at age 45 in the general population; however, patients with MASLD may benefit from earlier screening due to their increased CRC risk compared to the general population, especially those with coexisting obesity or T2DM.25 Recently, a population-based cohort study including adults aged 20 to 49 years demonstrated that the risk of EOCRC was significantly higher in MASLD (RR 1.24; 95% CI: 1.17-1.31), suggesting the importance of early screening for CRC in younger populations diagnosed with MASLD.42 Seum et al., analyzing the GLOBOCAN 2022 database, showed that the corresponding risk‐adapted starting ages for people with MetS were estimated to be 43 years (95% CI: 42–43) for the European population and 41 years (95% CI: 41–42) for North America, respectively.43 

Individuals with CRC attributable to MASLD are expected to increase further, and the burden of disease for younger individuals is already substantial and potentially long-term. A cohort study involving 260,000 participants showed that initiating fecal immunochemical test (FIT) screening between the ages of 40 and 49 years, followed by continued screening after age 50, was associated with a 39% reduction in CRC mortality and a 21% reduction in CRC incidence, compared to initiating screening at age 50.44 A recent cohort study using a Markov model to analyze optimal CRC screening strategies in China (2023-2038) reported that starting screening at 40 years of age using colonoscopy or FIT were effective and cost-efficient, significantly reducing CRC incidence and mortality (by up to 34%) compared with no screening.45

Consensus statement 3.4: Optimal management of obesity and type 2 diabetes is associated with improvements in MASLD and CRC. (Grade U, LoE 2).
It has been recognized that severe hepatic steatosis is a significant risk factor for postoperative complications, and resolving it before liver resection for CRLM reduces surgical risk.46 MASLD is associated with local liver recurrence and CRLM in patients with CRC, which significantly affects their clinical outcomes.12, 13 A meta-analysis of 15 cohort studies reported that early life obesity (before age 25) was associated with a 39% increased risk of CRC in adult men (HR  1.39, 95% CI: 1.20–1.62) and a 19% increased risk of CRC in adult women (HR  1.19, 95%CI: 1.06–1.35).47 A cohort study of 88,468 patients with T2DM followed for a median of 7.2 years demonstrated that good glycemic control (defined as a HbA1c level <7%) was associated with a lower risk of incident CRC (HR 0.72, 95% CI: 0.65–0.81). Furthermore, a stepwise increase in CRC risk was also observed as HbA1c levels increased, with HRs of 1.34, 1.30, 1.44, and 1.58 for HbA1c categories of 7.0% to <7.5%, 7.5% to <8.0%, 8.0% to <8.5%, and ≥8.5%, respectively.48

Consensus statement 3.5: Bariatric surgery in MASLD patients with severe obesity decreases the risk of CRC (Grade A, LoE 2).
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]Bariatric surgery achieves greater and more sustainable body weight reduction and improvement in systemic IR than lifestyle modifications, making it an important therapeutic option for patients with MASLD and severe obesity. A previous meta-analysis including 18 studies with 863 patients with severe obesity showed that after bariatric surgery and a median follow-up of 15 months, patients with MASLD and obesity achieved a complete resolution of hepatic steatosis, inflammation, ballooning, and fibrosis in 66%, 50%, 76%, and 40% of cases, respectively.49 Moreover, bariatric surgery was also associated with lower risks of any cancer and obesity-related cancer, including CRC, in individuals with MASLD and obesity.50 A nationwide cohort study involving about 1 million individuals revealed that bariatric surgery significantly reduced the risk of CRC by 34% among patients with obesity compared to those who did not undergo a surgical procedure.51 

Consensus statement 3.6: In patients with MASLD eligible for GLP-1 receptor agonist treatment, the agents may reduce the risk of CRC (Grade A, LoE 2).
Given that GLP-1 receptor agonists (GLP-1RAs) have shown efficacy in promoting weight loss, improving IR, and mitigating inflammation. GLP-1RAs (especially subcutaneous semaglutide 2.4 mg/week) have emerged as one of the primary drug classes under investigation for the treatment of individuals with MASLD or MASH.1 MASLD and CRC share several metabolic risk factors and pathogenic mechanisms, suggesting that GLP-1RAs may exert a potential therapeutic effect on CRC risk. A cohort study that included 1,221,218 patients with T2DM who had never used glucose-lowering drugs and had not been diagnosed with CRC showed that compared with insulin therapy (HR 0.56, 95% CI: 0.44-0.72) and metformin (HR 0.75, 95% CI: 0.58-0.97), the use of GLP-1RAs was significantly associated with a lower risk of CRC over a 15-year follow-up period, especially among patients with T2DM and obesity.52 By using real-world data with an 18-year follow-up period from multiple healthcare organizations, Kuo et al. found that the use of GLP-1RAs was associated with a 20%–70% reduction in the risk of CRC compared with other glucose-lowering medications.53

Discussion
This study used the Delphi method to conduct two rounds of surveys on the epidemiology, pathophysiology, and management of MASLD and CRC in adult individuals. We integrated identified risk factors from our review into the preliminary findings and the Delphi survey. International experts provided detailed feedback on each draft statement, which was incorporated into revisions, increasing agreement from 94.6% in Round 1 to 97.1% in Round 2, respectively. After two rounds of surveys, all statements reached high consistency, indicating the need for enhancing attention to intestinal health among individuals living with MASLD to further reduce their risk of developing CRC.

The major strength of our study was the application of the Delphi method, which improved statement clarity, increased consensus, and achieved agreement. We collected and integrated open-ended feedback across all data collection stages, providing a valuable way to reconcile differing views. Participation rates were high—57.3% (35/61) in Round 1 and 100% (35/35) in Round 2, strengthening confidence in the results. Another significant strength was reaching consensus with input from representative experts across 24 countries on six continents and diverse medical fields, all of whom have contributed extensive research and clinical expertise. This international and multi-disciplinary approach further testifies to its global relevance.

Several limitations of the current study should be noted. Due to the expert panel’s geographic dispersion, surveys were conducted online, and opinions were exchanged via email instead of in-person meetings. Combining face-to-face discussions with written feedback might have provided more comprehensive input and improved consensus-building. Due to difficulties in identifying experts with expertise in both MASLD and CRC, limited local networks, and low response rates, we acknowledged the uneven representation of disciplines and regions in the current consensus, which could introduce bias and result in limited generalizability to underrepresented regions; future work should strengthen the diversity of disciplines and regions. Additionally, most of the included evidence consisted of cross-sectional and prospective cohort studies, as well as meta-analyses based on these study types, which may have affected the reliability of the results. Although several cost-effectiveness analyses have evaluated lowering the CRC screening age to 40 years, specific evidence for CRC screening in high-risk MASLD populations remains limited. Larger studies are needed to assess the cost-effectiveness and practical feasibility of this approach in this group of patients. Given the known ethnic differences in MASLD phenotypes (e.g., lean MASLD in Asian people) and CRC molecular subtypes, the strength and nature of this association may vary across ethnicities. We highlight this knowledge gap and emphasize the need for prospective studies in diverse ethnic groups to further validate and refine our consensus recommendations for different populations.

Beyond GLP-1RAs, incretin-based strategies now extend to dual-agonists [e.g., glucose-dependent insulinotropic polypeptide (GIP) /GLP-1] and multi-agonists (e.g., GLP-1/GIP/glucagon), designed to achieve greater weight loss and metabolic improvement, which may indirectly benefit MASH by reducing IR. In parallel, several agents targeting liver fibrosis agents are in active development, including THR-β agonists and FGF21 analogs.54 These MASH pharmacotherapies could influence CRC risk through shared mechanisms. However, direct clinical evidence linking newer MASH pharmacotherapies to CRC prevention remains limited, as many agents are still in clinical trials and most studies lack long-term clinical oncological outcomes. Future studies are needed to clarify any CRC-related benefits.

Conclusion 
Given the close and complex interplay between MASLD and CRC risk, an international consensus was developed using the Delphi method to raise clinical awareness and promote CRC screening and diagnosis among individuals with MASLD.
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Table 1. Consensus statements on MAFLD and risk of CRC
	Domain and statements
	Gradea

	1. Epidemiology of MASLD and CRC in Adults
	

	1.1 Increased prevalence in MASLD will result in a greater burden of CRC.
	U

	1.2 MASLD is associated with a higher CRC risk than the non-MASLD population.
	U

	  1.3 MASLD is a risk factor for CRC, even after adjustment for common risk factors for CRC, such as obesity and type 2 diabetes mellitus.
	U

	  1.4 Each additional trait of the metabolic syndrome increases the risk of CRC in MASLD.
	U

	  1.5 MASLD is associated with a higher risk of colorectal liver metastases than the non-MASLD population.
	A

	  1.6 The severity of liver fibrosis and inflammation in MASLD is associated with worse outcomes in patients with CRC.
	U

	2. Pathophysiological Mechanisms Linking MASLD and CRC in Adults
	

	  2.1 MASLD and CRC share multiple risk factors, such as obesity and type 2 diabetes mellitus.
	U

	  2.2 Insulin resistance is linked to MASLD and CRC.
	U

	  2.3 Systemic chronic inflammation is associated with MASLD and CRC.
	U

	  2.4 Gut-liver axis and microbiota dysbiosis play key roles in the development of MASLD and CRC.
	U

	  2.5 Leptin and adiponectin are implicated in the development of both MASLD and CRC.
3. Managements of MASLD and CRC in Adults
	A

	3.1 Decreasing the consumption of red and processed meats while increasing the intake of fresh vegetables and fruits facilitates the improvement of MASLD and reduces the CRC risk.
	U

	3.2 Achieving a 5% to 10% reduction in body weight within one year through lifestyle modifications, such as improvements in diet and increased physical activity, can effectively improve MASLD and reduce the risk of CRC in individuals with obesity or overweight.
	A

	3.3 For patients with MASLD, particularly those with comorbid obesity or type 2 diabetes, consideration should be given to begin screening for CRC lowering the starting age to 40 years old as a strategy to effectively reduce the CRC risk.
	A

	3.4 Optimal management of obesity and type 2 diabetes is associated with improvements in MASLD and CRC.
	U

	  3.5 Bariatric surgery in MASLD patients with severe obesity decreases the risk of CRC.
	A

	  3.6 In patients with MASLD eligible for GLP-1 receptor agonists treatment, the agents may reduce the risk of CRC.
	A


a Grade: U = unanimous (100 %) agreement; A = 90–99 % agreement; B =
78–89 % agreement, and C = 67–77 % agreement.

Figure Legends
Figure 1. Flowchart of the Delphi procedure adopted for developing a consensus statement on MASLD and risk of CRC.

Figure 2. Scores for agreement during the consensus development process. (A) Proportion of experts replying "agree" in Round 1 and Round 2 surveys. (B) Total proportion of experts replying “agree” and “somewhat agree” in Round 1 and Round 2 surveys. 

Figure 3. Pathophysiological mechanisms of MASLD acting on CRC. MASLD creates the metabolic-inflammatory milieu for CRC through insulin resistance, systemic chronic inflammation, microbiota dysbiosis, and an adipokine imbalance. T2DM, type 2 diabetes mellitus. HOMA-IR, homeostasis model of risk assessment-insulin resistance. HbA1c, hemoglobin A1c. TNF-α, tumor necrosis factor-alpha. IL, interleukin. DCA, deoxycholic acid. LCA, lithocholic acid.

