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Introduction: The relationship between serum uric acid (SUA) and cervical 
cancer is inconclusive. This study aims to investigate the causal relationship 
between SUA levels and cervical cancer incidence, and to evaluate the potential 
role of nutritional interventions in cervical cancer prevention.

Methods: We conducted a two-sample bidirectional Mendelian randomization 
(MR) analysis using genetic instruments from publicly available genome-wide 
association studies (GWASs) of individuals of predominantly European ancestry. 
Methods such as inversevariance weighted, weighted-median, weighted model, 
and MR-Egger were applied. Sensitivity tests, including leave-one-out, MR-
PRESSO, and Cochran’s Q test, assessed heterogeneity and pleiotropy.

Results: Our findings revealed that a high SUA concentration significantly 
increased the risk of malignant cervical cancer: a 1 mg/mL increase in SUA 
was associated with a 71% higher risk (OR  =  1.71, 95% CI  =  1.10–2.67; p  =  0.018). 
Stratification by histological type showed a significant causal effect on cervical 
adenocarcinoma risk (OR  =  2.56, 95% CI  =  1.14–5.73; p  =  0.023). However, no 
clear evidence was found for a causal effect of cervical cancer on SUA levels.

Conclusion: This study identified a causal relationship between elevated 
SUA levels and the risk of malignant cervical cancer, particularly cervical 
adenocarcinoma. These findings provide novel insights into the mechanisms 
of cervical carcinogenesis and suggest that managing SUA levels could be a 
potential strategy for cervical cancer prevention through dietary management.
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1 Introduction

Cervical cancer is the fourth most common malignancy in terms of both incidence and 
mortality among females worldwide, causing more than half a million new cases and more 
than 300,000 deaths each year (1). The human papillomavirus (HPV) is essential but not 
sufficient for the transformation of cervical epithelial cells, indicating that there are other risk 
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factors or protective factors involved (2). Therefore, exploring the 
pathogenesis and influencing factors of cervical cancer is highly 
important for its prevention and treatment.

Uric acid (UA) is the end product of human purine metabolism 
and is synthesized from hypoxanthine and xanthine by the action of 
the enzyme xanthine oxidoreductase. Approximately 98% of UA is 
ionized as urate and has a single negative charge at physiological pH 
(3). Nutritional choices that include a diet high in purines, such as red 
meat and seafood, along with other dietary factors that facilitate 
purine nucleotide degradation (e.g., alcohol and fructose 
consumption), can lead to elevated serum uric acid (SUA) 
concentrations (4). On the nutritional front, it has been observed that 
dietary intake of vitamin C is inversely associated with SUA levels, 
especially in men (5). At physiological concentrations, UA is a potent 
antioxidant that has anti-inflammatory and free radical scavenging 
effects (6, 7). However, at high concentrations, UA is a pro-oxidant 
molecule that contributes to free radical formation, resulting in 
oxidative cell damage, sterile inflammation, insulin resistance, and 
metabolic syndrome, which are all risk factors for cancer development 
(8). Some observational studies focused on the association between 
UA and cancer incidence risk have shown conflicting results, which 
indicates that the association May be sex-and site-specific (9–12). 
Moreover, the relationship between SUA levels and cervical cancer 
risk is still inconclusive (12, 13). However, these observational studies 
are at high risk of being confounded because factors related to UA 
levels, such as age, diet, diabetes status, kidney function and 
inflammation, May also be associated with cancer development (8). 
Moreover, an increase in UA levels May result from cancer-related cell 
renewal and apoptosis, indicating that reverse causality May also bias 
the relationship between UA and cancer risk (14).

Mendelian randomization (MR) is a novel epidemiological 
method in which genetic variants are used as instrumental variables 
to infer causal effects of exposures on outcomes (15). Genetic variants 
are independently isolated and randomly assigned during gamete 
formation and conception and are not affected by the onset or 
progression of the outcome (16). Therefore, MR is generally less prone 
to reverse causation or confounding and can strengthen causal 
inference compared with traditional observational methods (17). In 
this study, we used a two-sample bidirectional MR design to explore 
the potential associations of SUA with cervical cancer, assess the 
direction of association, and estimate its effect size, thereby offering 
scientific evidence for the role of nutritional intervention of uric acid 
concentrations in the prevention of cervical cancer.

2 Methods

2.1 Study design

This bidirectional two-sample MR study applied available datasets 
from large-scale genome-wide association (GWAS) studies to evaluate 
the causal effect of SUA levels on cervical cancer incidence as well as 
the causal effect of cervical cancer on SUA levels. Genetic variations 
[single-nucleotide polymorphisms (SNPs)] from the GWAS were used 
as instrumental variables for the exposure. The MR design is based on 
three important assumptions. First, genetic variation is strongly 
associated with exposure. Second, genetic variation is related only to 
outcome through the investigated exposure. Third, genetic variation 

is independent of any potential confounding factors (18). This study 
used publicly available summary-level GWAS data from published 
studies for which institutional review board approval was obtained. 
The data used in this study did not require additional ethical approval 
or informed consent, as they were public, anonymized, and 
de-identified.

2.2 Data sources

The summary-level data for UA were obtained from a genome-wide 
association study (GWAS ID: ieu-a-1055) conducted by the Global 
Urate Genetics Consortium (GUGC), available at https://gwas.mrcieu.
ac.uk/datasets/ieu-a-1055/. Urate concentrations were measured in 
110,347 individuals of European descent, encompassing 2,450,548 SNPs. 
The unit for urate concentration is mg/dl, primarily measured using the 
uricase method. Mean serum urate concentrations ranged from 3.9 to 
6.1 mg/dL, with a median of 5.2 mg/dL. The prevalence of gout among 
these individuals ranged from 0.9 to 6.4%, with a median of 3.3%. Five 
datasets for cervical cancer were obtained from the FinnGen database:1 
1. Malignant neoplasm of uterus: cervix uteri (controls excluding all 
cancers, 167,558 European participants including 369 patients and 
167,189 controls); 2. Squamous cell neoplasms and carcinoma of cervix 
(controls excluding all cancers, 167,353 European participants including 
164 patients and 167,189 controls); 3. Adenocarcinomas of cervix 
(controls excluding all cancers, 167,301 European participants including 
112 patients and 167,189 controls); 4. Other benign neoplasm of the 
uterus: cervix uteri (210,870 European participants including 146 
patients and 210,724 controls); 5. Carcinoma in situ of cervix uteri 
(controls excluding all cancers, 167,637 European participants including 
2,236 patients and 165,401 controls). The dataset of malignant neoplasm 
of uterus: cervix uteri included the following major histological types of 
cervical cancer: squamous carcinoma, adenocarcinoma, adenosquamous 
carcinoma, adenoid cystic carcinoma and undifferentiated carcinoma.

2.3 Instrumental variant selection

Genetic variants associated with urate levels were selected 
according to the threshold requirement of p < 5e-08 at the genome-
wide significance level. To obtain enough SNPs that were associated 
with cervical cancer risk, a less stringent cut-off (p < 5e-05) was used. 
The parameters used to eliminate linkage disequilibrium among 
variables were clump distance >10,000 kb and r2 < 0.001, and the 
European ancestry data from the 1,000 Genomes Project (RRID: 
SCR_008801) were used as reference panel. To ensure the accuracy of 
the results, palindromic SNPs with intermediate allele frequencies were 
deleted (19). We searched the PhenoScanner V2 database2 to identify 
and remove any genetic variants associated with potential confounders 
of the outcomes. The F statistic was used to eliminate the bias caused 
by weak instrumental bias. The SNP-specific F-statistic was calculated 
by the square of the beta divided by the variance for the SNP-exposure 
association, and F < 10 was considered to indicate dubious bias (20).

1 https://r9.finngen.fi/

2 http://www.phenoscanner.medschl.cam.ac.uk/
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2.4 Mendelian randomization analysis

We employed four types of MR analysis methods to estimate 
causal effects: the inverse variance-weighted (IVW) model, MR-Egger 
regression model, weighted-median estimator model, and weighted 
mode-based method. In the absence of directional pleiotropy, the 
IVW method can estimate causal effects more stably and accurately by 
combining the ratio estimates from each instrumental variant (21, 22). 
The MR-Egger regression method can test and adjust for directional 
pleiotropy and provide a consistent estimate of the causal effect that 
agrees with conventional MR methods; however, this method May 
be biased and have inflated Type 1 error rates in practice (23). The 
weighted-median estimator method is a robust method for causal 
inference that can handle up to 50% of invalid instrumental variables; 
this method yields lower Type 1 error rates and better adjustment for 
horizontal pleiotropy than does the inverse-variance weighted method 
and is complementary to the MR-Egger regression method (24). The 
weighted mode-based method is consistent when the largest number 
of similar individual-instrument causal effect estimates are from valid 
IVs, even if the majority of instruments are invalid, and when the 
instrumental variable assumptions are relaxed (25).

2.5 Sensitivity analysis

Cochran’s Q test was used to explore the heterogeneity between 
instrumental variables. A p value less than 0.05 indicated significant 
heterogeneity, and we  applied a random effects model for the 
subsequent analyses. Otherwise, we used a fixed-effects model (26). 
Leave-one-out sensitivity analysis was applied to determine the 
reliability of the causal effect on a particular variant (27). The MR-Egger 
intercept test was used to detect and correct for bias due to directional 
pleiotropy, and an intercept term that differed from zero was used to 
indicate overall directional pleiotropy (28). The MR-PRESSO method 
was implemented to detect and correct for horizontal pleiotropy (29).

2.6 Statistical analysis

Analysis was performed using the two-sample MR method 
implemented in the package TwoSampleMR of R statistical software 
(v.4.3.1). Causal estimates are presented as odds ratios (ORs) and 95% 
confidence intervals. A two-tailed p < 0.05 was considered to indicate 
a significant difference.

3 Results

3.1 Genetically predicated effect of SUA 
levels on the risk of cervical cancer

After screening for significance level and removing LD, 
we  extracted 27 SNPs that were strongly associated with urate. 
We further found that 27 SNPs were shared by urate and the five 
cervical cancer subsets and that no SNPs were associated with cervical 
cancer or confounding factors. The SNPs rs1165151, rs17632159, and 
rs6830367 were removed because of the presence of a palindrome with 
a medium allele frequency. The remaining 24 SNPs were selected as 

instrumental variables in the analysis. The F-statistic ranged from 35.4 
to 1406.3, indicating that weak instrument bias was not substantial. 
Details of the SNPs are presented in Supplementary Table S1. The 
detailed causal effect estimates of SUA levels on cervical cancer risk in 
this study are shown in Figure 1. The sensitivity analysis results are 
displayed in Table 1. The plots of the visualized data in this study, 
including the scatter plot, the forest plot, the leave-one-out analysis, 
and the funnel plot, are provided in Supplementary Figures S1–S5.

A high SUA level had a significant causal relationship with 
malignant cervical neoplasms (IVW OR = 1.71, 95% CI = 1.10–2.67, 
p = 0.018). The results of MR-Egger (OR = 2.64, 95% CI = 1.17–5.96, 
p = 0.029), weighted median (OR = 2.24, 95% CI = 1.22–4.13, p = 0.009), 
and weighted mode (OR = 2.07, 95% CI = 1.10–3.88, p = 0.034) agreed 
with those of IVW. The MR-Egger intercept test indicated no 
occurrence of directional pleiotropy (intercept = −0.0393, p = 0.224). 
The MR-PRESSO test did not support any evidence of horizontal 
pleiotropy or outliers (global test p value = 0.928).

A high SUA level had a significant causal relationship with cervical 
adenocarcinoma (IVW OR = 2.56, 95% CI = 1.14–5.73; p = 0.023). The 
results were replicated via MR-Egger (OR = 12.67, 95% CI = 3.17–
50.61, p = 0.002) and weighted median analysis (OR = 3.08, 95% 
CI = 1.02–9.34, p = 0.046). The associations were directionally similar 
according to the weighted mode method (OR = 3.05, 95% CI = 0.96–
9.67; p = 0.023). The MR-Egger intercept test indicated that pleiotropic 
SNPs May be present (intercept = −0.1511, p = 0.012), but MR-PRESSO 
did not identify any outliers.

High SUA levels were positively associated with the risk of cervical 
squamous cell carcinoma, although the results were not statistically 
significant (IVW OR = 1.78, 95% CI = 0.92–3.48; p = 0.089). All other 
three MR methods yielded results consistent with those of the IVW 
method. The MR-Egger intercept test did not support any evidence for 
directional pleiotropy (intercept = 0.0033, p = 0.945). The MR-PRESSO 
test provided no evidence of horizontal pleiotropy or outliers (global 
test p value = 0.595).

The SUA concentration was not associated with the risk of cervical 
carcinoma in situ (IVW OR = 1.05, 95% CI = 0.88–1.26, p = 0.580) or 
with benign cervical neoplasm (OR = 1.25, 95% CI = 0.58–2.70, 
p = 0.571). Cochran’s Q test showed that there was no sign of 
heterogeneity across the individual effect estimates derived from every 
SNP in this MR study. The robustness of our results was confirmed by 
the leave-one-out sensitivity test.

Genetically predicated effect of cervical cancer on SUA levels.
Among the five cervical cancer datasets, all had 3 or more 

independent genome-wide significant SNPs according to the less 
stringent cut-off (p < 5e-05). The F-statistic ranged from 16.5 to 26.6, 
indicating that weak instrument bias was not substantial. Details of 
the SNPs used in the analysis are presented in Additional file: 
Supplementary Tables S2–S6. The detailed causal effect estimates of 
cervical cancer incidence on SUA levels in this study are shown in 
Figure 2. The sensitivity analysis results are displayed in Table 2.

The IVW results showed that none of the five histological subtypes 
of cervical cancer were causally related to the SUA level. The results of 
the other three MR methods were consistent with the IVW results. 
Both the MR-Egger intercept test and the MR-PRESSO test results 
showed no potential for pleiotropy. The MR-PRESSO test could not 
be applied for sensitivity analysis of the causal relationship between 
benign cervical neoplasms and SUA levels because there were no more 
than 3 SNPs. Cochran’s Q test indicated that there was no sign of 
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heterogeneity in the SNPs. The robustness of our results was confirmed 
by the leave-one-out sensitivity test.

4 Discussion

This two-sample bidirectional MR study showed that high SUA 
levels had a significant causal effect on malignant cervical cancer risk. 
Further analysis of the histological subtypes indicated that high SUA 
levels were causally associated with an increased risk of cervical 
adenocarcinoma, and positively associated with the risk of cervical 
squamous cell carcinoma without statistical significance. The reverse 
MR analysis showed no evidence of a causal effect of cervical cancer 
on SUA levels. These findings provide a scientific basis for the role of 
nutritional intervention of uric acid concentration in the prevention 
of cervical cancer.

A large number of observational studies have demonstrated a 
positive correlation between SUA levels and cancer incidence, 
although the correlation seems to vary by sex and cancer site. SUA 
levels are positively associated with the incidence of kidney cancer, 
especially in female subjects (10). A positive correlation between 
high SUA and cancer incidence appears to be more significant in 
females with pancreatic cancer, while in male with gallbladder 
cancer (11). Gout was significantly associated with increased cancer 
incidence, especially for esophageal, stomach, colon, liver, 
pancreatic, lung, ovarian, renal, and bladder cancers (12). One study 
utilized six machine learning classifiers to analyze pretherapeutic 
serological parameters in early-stage cervical cancer patients, finding 
that blood markers, including uric acid and D-dimer, are associated 
with pathologic risk factors, suggesting a potential link between 
elevated uric acid levels and cervical cancer (30).There are several 
potential mechanisms that May explain the association between high 

FIGURE 1

Forest plots show causal-effect estimates of per 1-mg/dl higher UA concentration on risks of cervical cancer subtypes. The results are shown for the 
different Mendelian randomization analysis methods used in this study. No., number; IVW, inverse variance weighted; OR, odds ratio; CI, confidence 
interval.

TABLE 1 Sensitivity analysis of the causal relationship between SUA levels and cervical cancer risk.

Outcome Cochran’s Q test MR-Egger test MR-PRESSO test

Q p-value Intercept p-value RSSobs p-value Outliers

Malignant neoplasm of cervix uteri 13.893 0.930 −0.0393 0.224 15.2645 0.928 None

Squamous cell neoplasms and carcinoma of cervix 14.442 0.914 0.0033 0.945 16.2959 0.896 None

Adenocarcinomas of cervix 24.805 0.360 −0.1511 0.012 27.4863 0.334 None

Carcinoma in situ of cervix uteri 21.000 0.581 0.0152 0.247 22.6709 0.597 None

Other benign neoplasm of uterus: cervix uteri 27.293 0.244 0.0038 0.946 29.0336 0.285 None
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UA levels and increased cancer risk. First, high levels of UA May 
induce inflammatory stress responses and stimulate various 
transcription factors that promote cell proliferation and migration, 
turning normal resting cells into highly aggressive cancer cells (14). 
Second, ROS are produced as by-products when xanthine 
oxidoreductase converts xanthine into UA (31). Therefore, high UA 
levels May disrupt the balance between ROS generation and 
elimination, which affects the normal redox state in normal cells and 
facilitates the initiation of tumorigenesis (32). Third, as “two-faced” 
molecules, ROS are also involved in triggering apoptosis. The ROS 
scavenging properties of UA May protect cancer cells from oxidative 
stress-induced apoptosis, thereby promoting their growth and 
survival (33).

Studies have reported that elevated SUA levels are associated with 
a decreased risk of cancer incidence and mortality, supporting the 
hypothesis that UA plays a protective role in cancer development due 

to its antioxidant property (9, 34). However, a systematic review and 
meta-analysis revealed no significant association between UA levels 
and cancer incidence (35). The conflicting results concerning the 
association between high UA levels and cancer risk derived from these 
epidemiological studies May be  attributed to variations in study 
design, sample size, source of controls, cancer types, genetic 
background and other factors.

One MR study evaluated the relationship between SUA and 
cancer incidence and all-cause mortality and revealed that a 
genetically determined 50% higher SUA was associated with a 22% 
increased risk of cancer incidence (OR = 1.22, 95% CI = 1.02–1.47) 
and a 49% increased risk of all-cause mortality (OR = 1.49, 95% 
CI = 1.13–1.93). However, other MR studies did not find any 
significant causal effect of SUA levels on the risk of eight site-specific 
cancers, such as bladder, breast, colorectal, lung, prostate, renal cell, 
skin, and thyroid cancers (36, 37); or digestive system cancers, 

FIGURE 2

Forest plots showing causal effects of cervical cancer subtypes on SUA levels. The results are shown for the different Mendelian randomization analysis 
methods used in this study. No., number; IVW, inverse variance weighted; CI, confidence interval.

TABLE 2 Sensitivity analysis of the causal relationship between cervical cancer and SUA level.

Exposure Cochran’s Q test MR-Egger test MR-PRESSO test

Q p-value Intercept p-value RSSobs p-value Outliers

Malignant neoplasm of cervix uteri 0.305 0.990 0.0020 0.884 0.4411 0.992 None

Squamous cell neoplasms and carcinoma of cervix 6.602 0.090 0.0346 0.135 14.0629 0.178 None

Adenocarcinomas of cervix 5.460 0.362 0.0184 0.367 6.6540 0.514 None

Carcinoma in situ of cervix uteri 23.147 0.452 0.0152 0.247 29.0336 0.285 None

Other benign neoplasm of uterus: cervix uteri 1.428 0.450 0.0000 0.998 NA NA NA

NA, not applicable.
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including esophageal, stomach, colon, pancreatic, and liver cancers 
(38). These MR studies confirmed that UA May have different effects 
on carcinogenesis depending on the sex, site or cell type of 
the cancer.

The cervix is composed of two types of epithelium: stratified 
squamous epithelium that covers the exocervix and mucus-secreting 
columnar epithelium that lines the endocervical canal. Tumors 
derived from the ectocervix are mostly squamous cell carcinomas, 
which account for approximately 75% of invasive cervical carcinoma 
cases. On the other hand, tumors arising from the endocervix are 
more likely to be adenocarcinomas. Other less common histological 
subtypes of cervical carcinoma include adenosquamous, small cell 
or neuroendocrine, serous papillary, and clear cell carcinomas (39). 
Our study was the first MR study to evaluate the causal association 
between SUA levels and the risk of cervical cancer according to 
histological subtype. We  found that high UA levels had a causal 
effect on malignant cervical neoplasms. When we further examined 
the cervical cancer histological subtypes, we found that SUA levels 
had a causal relationship with cervical adenocarcinoma but were 
positively associated with the risk of cervical squamous cell 
carcinoma without statistical significance. We speculated that the 
different effects of SUA levels on cervical adenocarcinoma and 
squamous cell carcinoma might be due to the different distributions 
of UA in the extracellular environment of the exocervix and 
endocervical canal or variations in cellular responses to UA stress in 
stratified squamous epithelium and mucus-secreting columnar 
epithelium. However, the underlying mechanism of this 
phenomenon requires further investigation.

The MR-Egger, weighted-median, and weighted mode methods 
have less power to detect causal effects than does the IVW method, 
as evidenced by the wide confidence intervals (40), and they serve 
only as Supplementary materials in this study. When evaluating the 
causal effect of UA on cervical adenocarcinoma risk, the MR-Egger 
intercept test indicated the occurrence of directional pleiotropy, 
which could bias the causal estimate. However, the MR-Egger 
method gave a consistent causal estimate with the IVW method, 
although with a larger magnitude and wider confidence intervals. The 
ORs of MR-Egger, weighted-median, and weighted-mode were all 
greater than 1, indicating a positive association between high UA 
levels and cervical adenocarcinoma risk. Moreover, no heterogeneity, 
horizontal pleiotropy or outliers were detected, which supported the 
validity of the causal inference. Therefore, the results suggested a 
reliable causal relationship between high UA levels and cervical 
adenocarcinoma risk.

Eugenia pyriformis, a plant from the Myrtaceae family, possesses 
properties that can lower uric acid levels and inhibit the proliferation 
of HeLa cells, a type of cervical cancer cell (41). This suggests that 
reducing uric acid levels might help decrease the risk and progression 
of cervical cancer. A multifaceted nutritional strategies can 
contribute to lowering uric acid levels. Hydration plays a pivotal role, 
with sufficient water intake promoting uric acid excretion (4). 
Dietary modifications, specifically the reduction of purine-rich 
foods, directly correlate with decreased uric acid synthesis (4). The 
inclusion of vitamin C-rich fruits and vegetables not only enhances 
the diet’s antioxidant profile but also contributes to uric acid 
reduction (42). Moreover, the consistent consumption of dairy 
products appears to offer a protective effect due to specific milk 

proteins that aid in lowering uric acid concentrations (42). While the 
moderate intake of coffee provides beneficial antioxidants such as 
caffeine and chlorogenic acid, which are implicated in the reduction 
of uric acid levels, the consumption of alcohol and fructose should 
be curtailed, given their propensity to elevate uric acid (43). Lastly, 
an increased intake of alkaline foods and a decreased consumption 
of acidic foods May assist in maintaining the body’s acid–base 
homeostasis, further influencing uric acid levels (43). These 
nutritional interventions could serve as potential strategies for the 
prevention of cervical cancer. Moreover, a thorough investigation 
into additional nutritional factors that influence uric acid levels will 
provide more precise guidance for nutritional interventions aimed 
at preventing cervical cancer.

Our study has several important strengths. First, to the best of 
our knowledge, this study was the first MR analysis to investigate the 
causal relationship between SUA levels and cervical cancer 
histological subtypes, which significantly advanced the existing 
knowledge. Second, unlike previous epidemiological studies that 
examined only the association between UA and cancer risk, our MR 
design was less prone to confounding factors because we  used 
multiple UA-associated SNPs from large-scale GWAS data as 
instrumental variables, which provided sufficient statistical power to 
infer causality. Third, we  applied strict inclusion criteria for 
instrumental variables to satisfy the core assumptions of MR and 
avoid potential weak instrument bias, and we  also used the 
MR-Egger and MR-PRESSO methods to detect and adjust for any 
deviations caused by horizontal or directional pleiotropy. In 
addition, we restricted the genetic background of the participants to 
mainly European ancestry to avoid potential confounding from a 
more heterogeneous population.

However, our study has several limitations. First, we focused on 
datasets with participants who were mainly of European descent, 
which might limit the generalizability of our results to other ethnic 
groups. Second, the publicly available GWAS data for UA did not 
report the specific features of UA, such as UA concentrations. 
Therefore, we could not further categorize UA or conduct a stratified 
MR analysis based on UA levels. Third, our MR analysis was based on 
publicly available summary-level data rather than individual data, 
which prevented us from testing the nonlinear causal relationship 
between UA levels and cervical cancer risk.

5 Conclusion

This bidirectional MR study demonstrated that elevated SUA 
levels significantly increase the risk of cervical adenocarcinoma. 
Additionally, a positive correlation with cervical squamous cell 
carcinoma was identified, although it did not achieve statistical 
significance. These findings highlight the critical need to monitor and 
manage elevated SUA levels as a component of cervical cancer 
prevention strategies, particularly in women at high risk. Additionally, 
our research supports incorporating SUA levels into cervical cancer 
risk prediction models, potentially improving public health guidelines 
and nutritional interventions. Future studies are warranted to 
elucidate the biological mechanisms underlying these correlations, 
providing a scientific foundation for tailored nutritional 
recommendations and public health initiatives.
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