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ABSTRACT  

Background: Gout is a prevalent condition associated with chronic inflammation and metabolic 
dysregulation, both of which are known risk factors for various malignancies. However, the potential 
causal relationship between gout and endometrial cancer has not been systematically explored. 
Methods: A two-sample Mendelian randomization (MR) analysis was conducted using genome-wide 
association study (GWAS) summary statistics to evaluate the potential causal effect of genetically 
predicted gout on the risk of endometrial cancer. Genetic variants strongly associated with gout were 
selected as instrumental variables. The inverse variance weighted (IVW) method was used for the 
primary analysis, supplemented by MR-Egger and weighted median approaches. Sensitivity 
analyses included tests for pleiotropy, heterogeneity, and leave-one-out stability. Results: The MR 
analysis revealed no significant causal effect of gout on the risk of developing endometrial cancer 
(IVW OR = 1.015, 95% CI: 0.957–1.077, P = 0.614). Sensitivity analyses indicated no evidence of 
pleiotropy or heterogeneity, and the leave-one-out analysis confirmed the robustness of the results. 
Conclusion: This MR analysis found no evidence supporting a causal effect of gout on the risk of 
endometrial cancer. These results suggest that genetic predisposition to gout does not significantly 
influence the likelihood of developing endometrial cancer. Further studies in diverse populations are 
needed to confirm these findings and explore potential shared mechanisms linking metabolic 
disorders to cancer development. 
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1. INTRODUCTION 

Gout is a chronic metabolic disorder characterized by the deposition of monosodium urate crystals in 
joints and soft tissues due to sustained hyperuricemia. It is recognized as the most prevalent form of 
inflammatory arthritis in adults and is strongly associated with components of metabolic syndrome, 

including hypertension, insulin resistance, obesity, and dyslipidemia. The clinical manifestations of 
gout range from acute, intensely painful flares to chronic tophaceous arthritis and renal complications. 

Beyond its musculoskeletal sequelae, accumulating evidence suggests that gout contributes to 
systemic inflammation and oxidative stress, both of which are known to influence the 
pathophysiology of various chronic diseases [1-3]. These systemic effects of gout may extend its 

impact beyond traditional boundaries and prompt consideration of its role in the etiology of diseases 

such as malignancies. 

Endometrial cancer, one of the most common gynecologic malignancies in developed nations, arises 
from the epithelial lining of the uterine corpus and is closely associated with unopposed estrogen 
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exposure, obesity, insulin resistance, and chronic low-grade inflammation. Its incidence has shown a 
rising trend in parallel with the increasing global prevalence of metabolic disorders, suggesting a 
possible metabolic etiology. While early-stage endometrial cancer is often detected due to 

symptomatic presentation, advanced or recurrent disease remains a clinical challenge with significant  
morbidity and mortality. Moreover, the potential interplay between systemic metabolic dysregulation 

and endometrial carcinogenesis continues to attract scientific attention [4, 5]. 

In recent years, the association between gout and cancer risk has emerged as a topic of considerable 
epidemiologic and clinical interest. Several large-scale cohort studies and meta-analyses have 

explored whether the chronic inflammatory and metabolic milieu associated with gout may 
predispose individuals to cancer development. Notably, population-based studies from diverse 

regions have reported a modest but statistically significant increase in overall cancer incidence among 
individuals with gout compared to matched controls. These associations have been particularly 
evident for certain site-specific cancers, such as those of the liver, lung, bladder, and gastrointestinal 

tract [6-8]. However, while the evidence suggests a potential biological link, the causal direction 
remains unclear. Existing studies predominantly rely on observational designs, which are inherently 

vulnerable to residual confounding, reverse causation, and surveillance bias. Furthermore, despite the 
growing body of literature exploring gout and cancer in general, limited attention has been given to 
the potential relationship between gout and endometrial cancer specifically. As such, the question of 

whether gout represents an independent risk factor for endometrial cancer remains unresolved  and 

warrants further investigation using more robust causal inference approaches. 

Mendelian randomization (MR) provides an approach to strengthen causal inference by leveraging 
genetic variants as instrumental proxies for modifiable exposures. Owing to the random assortment 
of alleles at meiosis, MR mitigates the influence of confounding and eliminates the risk of reverse 

causality, thereby complementing conventional observational epidemiology [9,10]. In the present 
study, we employ a two-sample MR framework to investigate the potential causal association 
between gout and endometrial cancer by integrating summary-level data from genome-wide 

association studies. By using genetic instruments for gout and evaluating their effects on endometrial 
cancer risk in an independent dataset, this analysis seeks to determine whether the observed 

associations may reflect a direct etiological link rather than shared risk factors or biases inherent in 
traditional study designs. This approach may provide novel insights into the metabolic and 
inflammatory pathways involved in endometrial carcinogenesis and inform future preventative or 

therapeutic strategies. 

2. MATERIAL AND METHODS 

2.1. Summary statistics data for gout and endometrial cancer 

The summary-level genome-wide association study (GWAS) data for gout and endometrial cancer 

were obtained from the IEU OpenGWAS project (https://gwas.mrcieu.ac.uk/).  

The gout dataset (finn-b-M13_GOUT) comprised 3,576 cases and 147,221 controls of European 
ancestry, with a total of 16,380,152 single-nucleotide polymorphisms (SNPs). The endometrial 

cancer dataset (ebi-a-GCST006464) included 12,906 cases and 108,979 controls, also of European 
ancestry, with 9,470,555 SNPs. These datasets were derived from independent samples, thereby 

minimizing the potential for sample overlap and enhancing the validity of the MR analysis. 

2.2. Selection of instrumental variables 

In accordance with the core principles of Mendelian randomization, we initially selected SNPs that 

were strongly associated with gout at genome-wide significance, p less than 5 × 10⁻⁸. To ensure 
independence between instruments, linkage disequilibrium clumping was applied using an r² 
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threshold below 0.001 and a 10,000-kilobase window [11, 12]. The strength of each instrument was 

assessed using the F-statistic, calculated as 𝐹 = (
𝑛−1−𝑘

𝑘
) ×

𝑅2

1−𝑅2
), where n is the total sample size, k 

is the number of variants, and R² denotes the proportion of variance in gout explained by the 
instruments. The overall F-statistic calculated for the instrumental SNPs exceeded the conventional 

threshold of 10, indicating sufficient collective strength to minimize the risk of weak instrument bias 

[13]. 

2.3. Two-sample Mendelian randomization analysis 

A two-sample MR analysis was conducted to explore the potential causal effect of gout on the risk of 
endometrial cancer. The inverse variance weighted (IVW) method served as the primary analytical 

approach to estimate odds ratios (ORs) along with 95% confidence intervals (CIs). To assess the 
consistency and reliability of the findings, additional MR methods were employed, including MR-

Egger regression and the weighted median estimator [14, 15]. The objective was to evaluate whether 

inherited susceptibility to gout causally influences endometrial cancer risk. 

2.4. Statistical methods 

To evaluate the robustness of the causal estimates between gout and endometrial cancer, multiple 
sensitivity analyses were conducted. The MR-Egger intercept test and the MR-PRESSO global test 

were employed to detect potential horizontal pleiotropy, with P-values greater than 0.05 indicating 
no evidence of directional bias. Instrument heterogeneity was assessed using Cochran’s Q statistic, 
where P-values greater than 0.05 were interpreted as evidence of no substantial heterogeneity among 

the selected variants [16, 17]. In addition, a leave-one-out analysis was carried out to examine whether 
any individual SNP exerted an excessive influence on the overall causal inference. All analyses were 

performed using the TwoSampleMR package in R. 

3. RESULTS 

The MR analysis suggested that genetic predisposition to gout does not increase the risk of 
endometrial cancer, as indicated by the inverse variance weighted estimate (IVW OR = 1.015, 95% 
CI: 0.957–1.077, P = 0.614) (Figure 1). The distribution of SNP-specific associations is illustrated in 

the scatter plot (Figure 2). 

 

Figure 1. MR estimates of gout on the risk of endometrial cancer 
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Figure 2. MR scatter plot of the causal effect of gout on endometrial cancer 

Sensitivity analyses indicated no notable heterogeneity among the instrumental variables, as 
suggested by Cochran’s Q test (P = 0.079). Additionally, neither the MR-Egger intercept (P = 0.183) 
nor the MR-PRESSO global test (P = 0.183) provided evidence for horizontal pleiotropy, supporting 

the validity of the instrumental assumptions. 

The leave-one-out analysis revealed that no single SNP had a disproportionate influence on the 

overall causal estimate, indicating that the results were not driven by any individual instrumental 
variable. This finding further supports the robustness of the association. The detailed leave-one-out  

results are presented in Figure 3. 

 

Figure 3. Leave-one-out analysis of the causal effect of gout on endometrial cancer 
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4. DISCUSSION 

In this MR study grounded in genetic evidence, we found no indication that a higher genetic 
predisposition to gout causally increases the risk of endometrial cancer. The results do not support a 

positive or risk-promoting relationship between the two conditions, suggesting that gout is unlikely 

to act as a genetic driver of endometrial carcinogenesis. 

Gout is a chronic systemic condition typically associated with prolonged hyperuricemia, often 
characterized by the deposition of monosodium urate crystals in joints and soft tissues. It is frequently 
considered a clinical manifestation of metabolic dysregulation and chronic low-grade inflammation 

and has been observed to co-occur with comorbidities such as obesity, insulin resistance, renal 
dysfunction, and cardiovascular conditions [18]. In addition to its musculoskeletal manifestations, 

gout has been speculatively associated with an increased likelihood of developing certain 
malignancies in some observational contexts, though the underlying nature and consistency of these 
associations remain uncertain and require further investigation [19]. Endometrial cancer continues to 

pose a growing public health challenge, with rising incidence trends observed in many regions 
worldwide. While traditionally considered a hormonally driven malignancy, accumulating evidence 

suggests that its pathogenesis may be influenced by a broader constellation of factors, particularly 
those related to metabolic health. Alterations in glucose metabolism, insulin signaling, and chronic 
low-grade inflammation have been increasingly recognized as relevant components of its biological 

landscape [20, 21]. Rather than acting in isolation, these metabolic disturbances may interact with 
hormonal pathways to shape a permissive environment for tumor initiation and progression, 

highlighting the multifactorial and systemically influenced nature of endometrial carcinogenesis. 

The absence of a causal association between genetically predicted gout and endometrial cancer 
observed in this study may be explained by several underlying biological mechanisms. Although gout 

is characterized by chronic systemic inflammation and metabolic disturbances, these alterations may 
not directly influence the endometrial microenvironment in a manner sufficient to initiate or promote 

malignant transformation. The inflammatory responses associated with gout are largely driven by 
monosodium urate crystal deposition and activation of innate immune pathways, particularly within 
joint and periarticular tissues, which may have limited relevance to endometrial epithelial cells.  

Additionally, the pathogenesis of endometrial cancer is strongly influenced by estrogen exposure, 
insulin resistance, and adipokine signaling—factors that, although partially overlapping with 

pathways related to gout, are likely to play dominant roles in tumor development independent of gout-

specific mechanisms. 

Despite several strengths, this study also has limitations. First, MR analyses rely on core assumptions, 

and residual pleiotropy cannot be completely excluded. Second, the genetic instruments for gout were 
derived from GWAS summary data and may not fully reflect clinical heterogeneity such as acute 

versus chronic forms or asymptomatic hyperuricemia. Third, the endometrial cancer dataset was 
restricted to individuals of European ancestry, which may limit generalizability. Finally, although 
large-scale GWAS data were used, the number of instrumental variants available for gout was 

relatively limited, which may restrict the precision of effect estimates. 

5. CONCLUSION 

From a genetic perspective, this MR study revealed no evidence that gout contributes causally to the 
development of endometrial cancer. Further investigations in larger and more diverse populations, 

integrating genetic, clinical, and mechanistic data, are needed to validate and extend these findings. 



 

85 

DATA SHARING STATEMENT 

The analyses were performed using publicly available datasets. Key methodological details and 
findings are provided in the main text, with additional information available from the corresponding 

author upon request. 

ETHICS APPROVAL 

As all data used in this study were obtained from open-access repositories, additional ethical approval 

and informed consent were not required. 

FUNDING 

No funding was received for conducting this study. 

DISCLOSURE 

The authors report no conflicts of interest in this work.  

REFERENCES  

[1] Towiwat P, Chhana A, Dalbeth N. The anatomical pathology of gout: a  systematic literature review. BMC 

Musculoskelet Disord. 2019;20(1):140. Published 2019 Apr 1. doi:10.1186/s12891 -019-2519-y 

[2] Bevis M, Blagojevic-Bucknall M, Mallen C, Hider S, Roddy E. Comorbidity clusters in people with gout: an 

observational cohort study with linked medical record review. Rheumatology (Oxford). 2018;57(8):1358-1363. 

doi:10.1093/rheumatology/key096 

[3] Kim H, Do H, Son CN, Jang JW, Choi SS, Moon KW. Effects of Genetic Risk and Lifestyle Habits on Gout: A 

Korean Cohort Study. J Korean Med Sci. 2025;40(2):e1. Published 2025 Jan 13. doi:10.3346/jkms.2025.40.e1  

[4] Habiba M, Pluchino N, Petignat P, Bianchi P, Brosens IA, Benagiano G. Adenomyosis and Endometrial Cancer: 

Literature Review. Gynecol Obstet Invest. 2018;83(4):313-328. doi:10.1159/000487320 

[5] SGO Clinical Practice Endometrial Cancer Working Group, Burke WM, Orr J, et al. Endometrial cancer: a  review 

and current management strategies: part II. Gynecol Oncol. 2014;134(2):393 -402. doi:10.1016/j.ygyno.2014.06.003 

[6] Shi W, Zhang J, Wei S, et al. Assessing the impact of gout on cancer risk and the role of healthy lifestyles. Front 

Oncol. 2025;15:1557175. Published 2025 Apr 28. doi:10.3389/fonc.2025.1557175  

[7] Oh YJ, Lee YJ, Lee E, et al. Cancer risk in Korean patients with gout. Korean J Intern Med. 2022;37(2):460 -467. 

doi:10.3904/kjim.2020.259 

[8] Tian L, Wang Y, Zhang Y, Tian L, Wang H. Association between gout and cancers: A systematic review and meta -

analysis. Medicine (Baltimore). 2024;103(43):e40234. doi:10.1097/MD.0000000000040234 

[9] Richmond RC, Davey Smith G. Mendelian Randomization: Concepts and Scope. Cold Spring Harb Perspect Med. 

2022;12(1):a040501. Published 2022 Jan 4. doi:10.1101/cshperspect.a040501  

[10] Xue H, Liu S, Zeng L, Fan W. Causal effect of systemic lupus erythematosus on psychiatric disorders: A two -sample 

Mendelian randomization study. J Affect Disord. 2024;347:422-428. doi:10.1016/j.jad.2023.11.033 

[11] de Leeuw C, Savage J, Bucur IG, Heskes T, Posthuma D. Understanding the assumptions underlying Mendelian 

randomization. Eur J Hum Genet. 2022;30(6):653-660. doi:10.1038/s41431-022-01038-5 

[12] Katikireddi SV, Green MJ, Taylor AE, Davey Smith G, Munafò MR. Assessing causal relationships using genetic 

proxies for exposures: an introduction to Mendelian randomization. Addiction. 2018;113(4):764 -774. 

doi:10.1111/add.14038 

[13] Burgess S, Butterworth A, Thompson SG. Mendelian randomization analysis with multiple genetic variants using 

summarized data. Genet Epidemiol. 2013;37(7):658-665. doi:10.1002/gepi.21758 

[14] Teumer A. Common Methods for Performing Mendelian Randomization. Front Cardiovasc Med. 2018;5:51. 

Published 2018 May 28. doi:10.3389/fcvm.2018.00051  



 

86 

[15] Lovegrove CE, Howles SA, Furniss D, Holmes MV. Causal inference in health and disease: a review of the 

principles and applications of Mendelian randomization. J Bone Miner Res. 2024;39(11):1539-1552. 

doi:10.1093/jbmr/zjae136 

[16] Power GM, Sanderson E, Pagoni P, et al. Methodological approaches, challenges, and opportunities in the 

application of Mendelian randomisation to lifecourse epidemiology: A systematic literature review. Eur J Epidemiol. 

2024;39(5):501-520. doi:10.1007/s10654-023-01032-1 

[17] Hemani G, Bowden J, Davey Smith G. Evaluating the potential role of pleiotropy in Mendelian randomization 

studies. Hum Mol Genet. 2018;27(R2):R195-R208. doi:10.1093/hmg/ddy163 

[18] Cha Y, Lee J, Choy W, Lee JS, Lee HH, Chae DS. Pathophysiology and Treatment of Gout Arthritis; including Gout 

Arthritis of Hip Joint: A Literature Review. Hip Pelvis. 2024;36(1):1-11. doi:10.5371/hp.2024.36.1.1 

[19] Boffetta P, Nordenvall C, Nyrén O, Ye W. A prospective study of gout and cancer. Eur J Cancer Prev. 

2009;18(2):127-132. doi:10.1097/CEJ.0b013e328313631a  

[20] Marin AG, Filipescu A, Vladareanu R, Petca A. Metabolic Syndrome and Survival Outcomes in Endometrial Cancer. 

Cureus. 2024;16(5):e60324. Published 2024 May 15. doi:10.7759/cureus.60324  

[21] Wang Y, Liu Q, Sun Y, et al. Association between metabolic disorders and clinicopathologic features in endometrial 

cancer. Front Endocrinol (Lausanne). 2024;15:1351982. Published 2024 Aug 26. doi:10.3389/fendo.2024.1351982 

 


