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Background

Several existing studies have shown a correlation between some of the blood and urine biomarkers and oral leukoplakia (OLK). However, the causality of this relationship remains uncertain. Thus, this study aimed to examine the causal association between 35 blood and urine biomarkers and OLK.





Methods

Single nucleotide polymorphisms (SNPs) associated with 35 blood and urine biomarkers were selected as instrumental variables (IVs) using a two-sample Mendelian randomization(MR) study to assess the causal relationship between the biomarkers and the risk of oral leukoplakia. We used the inverse variance weighted (IVW) method as the main analysis. Furthermore, several sensitivity analyses were performed to assess heterogeneity, horizontal pleiotropy, and stability.





Results

Based on the selection criteria of the Inverse Variance Weighted (IVW) method, the analysis found that 5 blood and urine biomarkers were significantly associated with the development of leukoplakia, of which the results of IVW showed that abnormalities of Apolipoprotein B (Apo B), Cholesterol, Low-density Lipoprotein (LDL), Triglycerides (TG) promoted the development of oral leukoplakia, and Non Albumin Protein (NAP) had a protective effect on the development of oral leukoplakia. We then performed a Bonferroni correction for these results, and after correction Apo B was still causally associated with the development of oral leukoplakia (IVW P<0.0007), whereas the other four biomarkers could only provide some evidence of predisposition.





Conclusion

Our two-sample Mendelian randomization study supports the existence of a causal relationship between these five blood and urine biomarkers and the occurrence of oral leukoplakia, and provides evidence for a number of risk and protective factors for the development of oral leukoplakia; however, the definitive mechanisms for the occurrence and development of oral leukoplakia still remain to be elucidated, and further studies on these relevant mechanisms are still needed.
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1 Introduction

Oral leukoplakia refers to patchy damage of white or grayish-white keratotic lesions occurring only on the oral mucosa, of which WHO defines it as ‘A predominantly white lesion of the oral mucosa that cannot be characterized by any other definable lesion’ (1), and it is a common non-infectious, chronic disease, which can occur in all the mucous membranes of the oral cavity but is most frequent in the buccal and lingual areas, and is an Oral potentially malignant disorders (OPMDs) (2). In addition to white color, white spots can also show red and white damage. The histopathologic changes are characteristic of precancerous damage: epithelial dysplasia (3). Estimates of the global prevalence of oral leukoplakia range from 0.5% to 3.4%, with patients being predominantly middle-aged and older men (4). Some studies have shown some correlation between dyslipidemia and β2-microglobulin (5). However, traditional observational studies are susceptible to bias due to reverse causation and are unable to elucidate the causal relationship. Mendelian randomization, which uses genetic variation as an instrumental variable, can be used to assess causality between exposures and outcomes (6), and is able to overcome the bias caused by confounding and the problem of reverse causality. In this study, the exposure file and the outcome file of the two-sample Mendelian randomization came from 2 different cohorts.




2 Materials and methods



2.1 Data sources

The data for the 35 blood and urine biomarkers were derived from a genetic study of blood and urine biomarkers. In this study, researchers analyzed a large number of genetic variants, and their results describe the genetic basis of biomarkers in blood and urine, their causal impact on disease, and improved genetic risk stratification for common diseases (7). GWAS summary statistics for oral leukoplakia were obtained from the FinnGen (9th release). The GWAS for ‘oral leukoplakia’ used in this study included 376,803 individuals, including 474 cases and 376,329 controls.




2.2 Instrumental variables

IVs in Mendelian randomization studies must satisfy three core assumptions: (i) the assumption of relevance: the instrumental variable is strongly correlated with the exposure, with an F-value >10 as the criterion for a strong correlation; (ii) the assumption of exclusivity: the instrumental variable does not affect the outcome. (iii) Independence assumption: the instrumental variable is not related to other confounders (8, 9).

The criteria for selecting IVs were as follows: (1) a threshold of significance (P<5.0×10-6) for single nucleotide polymorphisms (SNPs) associated with each biomarker within the locus range was selected as potential IVs; (2) the linkage disequilibrium (LD) between SNPs was calculated, and among the SNPs with R2 <0.001 (Clumping window size=10,000kb), only the SNPs with the lowest P-value were retained; (3) SNPs with minimum allele frequency (MAF) ≤0.01 were excluded.




2.3 Statistical analysis

Data analysis in this study was performed using R (version 4.3.3) via the TwoSample MR (0.5.6) package and MRPRESSO (1.0). MR analyses were performed using five methods: random effects Inverse Variance Weighted (IVW) (10), weighted median method (11), MR-Egger regression analysis (12), Simple mode, Weighted mode (13) to verify whether there was a causal relationship between exposure to these biomarkers and outcome oral leukoplakia. In addition, Cochran’s IVW Q was used to quantify the heterogeneity of IVs (14), and a Bonferroni correction was performed (15), while we performed a ‘Leave-One-Out’ analysis by omitting each instrumental variable SNP in turn (16). In order to assess the causal relationship between the 35 biomarkers and oral leukoplakia, we also performed a reverse Mendelian randomization analysis on the biomarkers that were found to be causally associated with oral leukoplakia in the forward Mendelian randomization analysis.





3 Results

The SNPS were screened according to the selection criteria of IVs and analyzed by MR as shown in Table 1, five biomarkers, five blood and urine biomarkers were found to be significantly associated with the development of leukoplakia in a variety of MR methods, among which the results of IVW showed that this Apolipoprotein B, Cholesterol and Low-density Lipoprotein, Triglycerides contribute to the development of oral leukoplakia, and Non-Albumin-Protein protects against the development of oral leukoplakia. IVW results of four of these biomarkers were significantly associated with the development of oral leukoplakia. biomarkers had a promotional effect on oral leukoplakia: Apolipoprotein B (OR = 1.66, 95% CI: 1.29-2.19, P= 0.00034), Cholesterol (OR = 1.51, 95% CI: 1.13-2.02, P=0.00530), Low-density Lipoprotein, LDL (OR = 1.55, 95% CI: 1.16-2.06, P= 0.00308), Triglycerides (OR = 1.38, 95% CI: 1.01-1.87, P= 0.04158), and one of the biomarkers played a protective role against oral leukoplakia: Non Albumin Protein (OR = 0.67, 95% CI: 0.47-0.97, P= 0.03504). Scatterplots, funnel plots, and forest plots were also developed for these analyses (Figures 1–3).


Table 1 | MR analysis values of the relationship between 35 biomarkers of blood and urine and oral leukoplakia.






Figure 1 | Scatter plot for the two-sample Mendelian randomization. Scatterplot of these blood vs. urine biomarker correlations with oral leukoplakia. Where each black dot represents a SNP, plotted with the correlation of SNP on exposure as the X-axis and the correlation of SNP on outcome as the Y-axis, the slope of each line marks the potential causal association of each method. The graph shows that they are causally associated with promoting the development of oral leukoplakia.






Figure 2 | Plots of leave-one-out analyses for the two-sample Mendelian randomization analyses. Leave-one-out analyses showed no significant differences in the causal relationship between these five blood and urine biomarkers and oral leukoplakia, and after removing each SNP as an instrumental variable one by one, there was no significant change in the overall trend, and there were no SNPs in the IVs that had a large effect on the outcome.






Figure 3 | Funnel plots for the two-sample Mendelian randomization analyses. The symmetry data of the funnel plot exhibited no significant heterogeneity.



After Bonferroni correction the protective effect of Apolipoprotein B remained significant Apolipoprotein B [OR = 1.66, 95% CI: 1.29-2.19, P= 0.00034 (PBonferroni<0.0007)], however the remaining 5 biomarkers when tested by IVW suggested correlations with oral leukoplakia, but after Bonferroni correction these correlations were no longer significant, but still suggested some predisposition for oral leukoplakia (0.05<P<0.0007). In addition the data from the reverse Mendelian randomization analysis showed that the biomarkers screened in the forward Mendelian randomization analysis that had a correlation with oral leukoplakia were not found to have a significant correlation between oral leukoplakia and the screened biomarkers in the reverse Mendelian randomization analysis (Supplementary File: table. Reverse MR).

In all five causal associations, the F-statistic range of the IVs was more than 10, excluding weak instrumental variables, and the Cochran ‘s IVW Q-test reflected the absence of heterogeneity in these IVs (Supplementary File: table. heterogeneity). In addition, to identify potentially heterogeneous SNPs, we performed a ‘Leave-one-out’ analysis by omitting each SNP in turn. Bonferroni correction was applied, and values with a p-value <0.0007 were considered to be statistically significant even after the test of multiplicity, although even if the p-value was >0.0007, some suggestive associations between these biomarkers and oral leukoplakia were still considered at p<0.05. In addition, there was no significant horizontal pleiotropy (p>0.05),as well as further MR-PRESSO analysis did not reveal any significant outliers (p>0.05) according to the results of MR-Egger regression analysis of scatterplot intercepts (Supplementary File: Table.res_presso), and the remaining details are shown in Table 1.




4 Discussion

We performed a two-sample Mendelian randomization analysis of 35 blood and urine biomarkers and oral leukoplakia genetic variation data to further assess the causal relationship between these 35 blood and urine biomarkers and oral leukoplakia. As a result, we found that changes in four of these biomarkers had a promoting effect: Apolipoprotein B, Cholesterol, Low-density Lipoprotein, Triglycerides, and a protective effect of Non-albumin protein. After Bonferroni correction for the five biomarkers mentioned above, it was found that there was still a causal relationship between Apolipoprotein B and oral leukoplakia, whereas the correlation between the remaining four biomarkers and oral leukoplakia was no longer significant, but there was still a suggestion of some predisposition to the development of oral leukoplakia (0.05<P<0.0007).

Several observational and controlled studies have found that oral squamous cell carcinoma and oral potentially malignant diseases (OPMDs) are associated with dyslipidemia (17), and controlled studies have found that cholesterol, LDL, and Apo B levels are significantly lower in oral cancers and patients (18). Lipids exist as membrane components of cells and are critical for a variety of biological functions, including cell division and growth of normal and malignant tissues (19). Some neoplastic or tumor cells require many essential components well above normal limits to maintain the structural and functional integrity of all biological membranes (20). Increased lipid requirements to meet the needs of these proliferating cells are expected to reduce existing lipid stores (hypocholesterolemia), low levels of lipids may be due to rapid cell division during neomembrane biogenesis as precancerous cells and malignant tumors utilize them (21, 22), and changes in these biomarkers in addition to Apo B may be risk factors for leukoplakia or suggestive of oral cancer development, and some study found elevated serum β2-microglobulin levels in oral cancer and potentially malignant diseases of the oral cavity, possibly (23, 24). Kark et al. found that cancer risk was negatively correlated with concentrations of retinol proteins and serum cholesterol, and that retinol proteins had a stronger association with cancer than serum cholesterol (25). Positive indicators in non-albumin proteins are often low molecular weight proteins: β2-microglobulin (26), α1-microglobulin, and retinol-binding proteins (27, 28), which, in combination with the above studies, suggests that non-albumin proteuric changes in the urine tests in the current Mendelian randomization may have a protective effect on the development of oral leukoplakia.

In this study, the causal relationship between biomarker in blood and urine and oral leukoplakia was determined by using Mendelian randomization analyses in 35 to exclude confounding by confounding factors and the effect of causal inversion on causal inference. The strength of IVs in Mendelian randomization analysis was ensured by parameter settings. Tests for detection and exclusion of horizontal polytropy were performed using the MR-PRESSO and MR-Egger regression intercept terms. In addition, the use of Bonferroni correction lowered the rate of false positives. There are also some shortcomings, firstly, this study used summary statistics rather than raw data in the analysis process, in this study, it can only reflect the promotional effect of Apo B on oral leukoplakia, and suggests a suggestive promotional effect of cholesterol, triglycerides, and low-density cholesterol on the development of oral leukoplakia, and a suggestive protective effect of non-albumin proteinuria on the development of oral leukoplakia However, the mechanisms involved in how they contribute to the development of oral leukoplakia have not been further explored.




5 Conclusion

In conclusion, in the present two-sample bidirectional Mendelian randomization study, five of the 35 blood and urine biomarkers were found to be causally associated with leukoplakia, and no correlation was suggested by these screened biomarkers in the reverse Mendelian randomization analysis. In our forward Mendelian randomization analysis, ApoB was found to contribute to the development of oral leukoplakia in 35 biomarkers of blood and urine even after Bonferroni correction (IVW: P<0.0007). The other four biomarkers suggested that changes in serum lipid profile may be a marker of development of oral leukoplakia, a potential risk factor, and an indicator for potential assessment of prognosis. Changes in non-albumin proteinuria may be suggestive of a marker of leukoplakia malignancy, while how changes in apolipoprotein B contribute to oral leukoplakia still requires further study.





Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding author.





Ethics statement

Ethical approval was not required for the study involving humans in accordance with the local legislation and institutional requirements. Written informed consent to participate in this study was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and the institutional requirements.





Author contributions

YO: Conceptualization, Data curation, Methodology, Software, Writing – original draft, Writing – review & editing. JW: Formal analysis, Resources, Writing – review & editing. ML: Data curation, Formal analysis, Writing – review & editing. YZ: Formal analysis, Validation, Writing – review & editing. SL: Data curation, Writing – review & editing. HF: Project administration, Resources, Supervision, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This study was supported in part by grants from the Guizhou Provincial Health Commission provided support through its Science and Technology Fund (gzwkj2022-431). The funder is in charge of the publication fees.




Acknowledgments

Authors thank the FinnGen consortium for sharing the summary-level GWAS data;the R software; all the related algorithms; and all the participants in this study.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2024.1437493/full#supplementary-material




References

1. van der Waal, I. Oral leukoplakia, the ongoing discussion on definition and terminology. Med Oral Patol Oral Cir Bucal. (2015) 20:e685–92. doi: 10.4317/medoral.21007

2. Ar K, GL. Management of oral potentially Malignant disorders. Oral Dis. (2021) 1:27. doi: 10.1111/odi.13980

3. Wetzel, SL, and Wollenberg, J. Oral potentially Malignant disorders. Dent Clin North Am. (2020) 64:25–37. doi: 10.1016/j.cden.2019.08.004

4. Petti, S. Pooled estimate of world leukoplakia prevalence: a systematic review. Oral Oncol. (2003) 39:770–80. doi: 10.1016/S1368-8375(03)00102-7

5. V, A, and S, S. Oral leukoplakia remains a challenging condition. Oral Dis. (2018) 1:24. doi: 10.1111/odi.12781

6. Greenland, S. An introduction to instrumental variables for epidemiologists. Int J Epidemiol. (2018) 47:358. doi: 10.1093/ije/dyx275

7. Sinnott-Armstrong, N, Tanigawa, Y, Amar, D, Mars, N, Benner, C, Aguirre, M, et al. Genetics of 35 blood and urine biomarkers in the UK Biobank. Nat Genet. (2021) 53:185–94. doi: 10.1038/s41588-020-00757-z

8. Skrivankova, VW, Richmond, RC, Woolf, BAR, Yarmolinsky, J, Davies, N, Swanson, SA, et al. Strengthening the reporting of observational studies in epidemiology using Mendelian randomization: the STROBE-MR statement. JAMA. (2021) 326:1614–21. doi: 10.1001/jama.2021.18236

9. Hemani, G, Zheng, J, Elsworth, B, Wade, KH, Haberland, V, Baird, D, et al. The MR-Base platform supports systematic causal inference across the human phenome. eLife. (2018) 7:e34408. doi: 10.7554/eLife.34408

10. Burgess, S, Butterworth, A, and Thompson, SG. Mendelian randomization analysis with multiple genetic variants using summarized data. Genet Epidemiol. (2013) 37:658–65. doi: 10.1002/gepi.21758

11. Bowden, J, Davey Smith, G, Haycock, PC, and Burgess, S. Consistent estimation in Mendelian randomization with some invalid instruments using a weighted median estimator. Genet Epidemiol. (2016) 40:304–14. doi: 10.1002/gepi.21965

12. Burgess, S, and Thompson, SG. Interpreting findings from Mendelian randomization using the MR-Egger method. Eur J Epidemiol. (2017) 32:377–89. doi: 10.1007/s10654-017-0255-x

13. Hartwig, FP, Davey Smith, G, and Bowden, J. Robust inference in summary data Mendelian randomization via the zero modal pleiotropy assumption. Int J Epidemiol. (2017) 46:1985–98. doi: 10.1093/ije/dyx102

14. Storey, JD, and Tibshirani, R. Statistical significance for genomewide studies. Proc Natl Acad Sci U S A. (2003) 100:9440–5. doi: 10.1073/pnas.1530509100

15. Curtin, F, and Schulz, P. Multiple correlations and Bonferroni’s correction. Biol Psychiatry. (1998) 44:775–7. doi: 10.1016/s0006-3223(98)00043-2

16. Zheng, J, Baird, D, Borges, MC, Bowden, J, Hemani, G, Haycock, P, et al. Recent developments in Mendelian randomization studies. Curr Epidemiol Rep. (2017) 4:330–45. doi: 10.1007/s40471-017-0128-6

17. Qian, L, Qian, B, Xu, J, Yang, J, Wu, G, Zhao, Y, et al. Clinical relevance of serum lipids in the carcinogenesis of oral squamous cell carcinoma. BMC Oral Health. (2023) 23:200. doi: 10.1186/s12903-023-02859-6

18. Li, G, Da, M, Zhang, W, Wu, H, Ye, J, Chen, J, et al. Alteration of serum lipid profile and its prognostic value in head and neck squamous cell carcinoma. J Oral Pathol Med Off Publ Int Assoc Oral Pathol Am Acad Oral Pathol. (2016) 45:167–72. doi: 10.1111/jop.12344

19. Finkelstein, J, Heemels, MT, Shadan, S, and Weiss, U. Lipids in health and disease. Nature. (2014) 510:47. doi: 10.1038/510047a

20. Sullivan, MR, and Vander Heiden, MG. Determinants of nutrient limitation in cancer. Crit Rev Biochem Mol Biol. (2019) 54:193–207. doi: 10.1080/10409238.2019.1611733

21. Loosen, SH, Kostev, K, Luedde, M, Luedde, T, and Roderburg, C. Low blood levels of high-density lipoprotein (HDL) cholesterol are positively associated with cancer. J Cancer Res Clin Oncol. (2022) 148:3039–46. doi: 10.1007/s00432-021-03867-1

22. Sai, SK, Babburi, S, Deepthi, G, Nandan, SRK, Reddy, SP, and Adusumilli, P. Lipid profile in oral potentially Malignant disorders and oral squamous cell carcinoma – A prognostic view. J Oral Maxillofac Pathol JOMFP. (2022) 26:464–9. doi: 10.4103/jomfp.jomfp_116_22

23. Silvia, CRWD, Vasudevan, DM, and Prabhu, KS. Alteration of serum beta 2-microglobulin in oral carcinoma. Indian J Clin Biochem IJCB. (2002) 17:104–7. doi: 10.1007/BF02867981

24. Sequeira, J, Sengupta, S, and Mhatre, B. Serum beta-2 microglobulin analysis in patients with oral squamous cell carcinoma. Natl J Maxillofac Surg. (2021) 12:227–32. doi: 10.4103/njms.NJMS_242_20

25. Kark, JD, Smith, AH, and Hames, CG. Serum retinol and the inverse relationship between serum cholesterol and cancer. Br Med J Clin Res Ed. (1982) 284:152–4. doi: 10.1136/bmj.284.6310.152

26. Poulik, MD, and Reisfeld, RA. beta2-microglobulins. Contemp Top Mol Immunol. (1975) 4:157–204. doi: 10.1007/978-1-4615-8930-3_6

27. Kiernan, UA, Tubbs, KA, Nedelkov, D, Niederkofler, EE, McConnell, E, and Nelson, RW. Comparative urine protein phenotyping using mass spectrometric immunoassay. J Proteome Res. (2003) 2:191–7. doi: 10.1021/pr025574c

28. Griffin, BR, and Edelstein, CL. Biomarkers of drug-induced kidney toxicity. Ther Drug Monit. (2019) 41:213–26. doi: 10.1097/FTD.0000000000000589




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2024 Ouyang, Wei, Liu, Zhang, Liu and Feng. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-14-1437493-g001.jpg
MRTest

[rS— g ——.

el g 7 vaeamate
oy

H






OEBPS/Images/fonc.2024.1437493_cover.jpg
& frontiers | Frontiers in Oncology

Association between 35 blood and urine
biomarkers and oral leukoplakia: a two-
sample Mendelian randomization study





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Association between 35 blood and urine biomarkers and oral leukoplakia: a two-sample Mendelian randomization study

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          1 Introduction

        



        		

          2 Materials and methods

        

          		

            2.1 Data sources

          



          		

            2.2 Instrumental variables

          



          		

            2.3 Statistical analysis

          



        



        



        		

          3 Results

        



        		

          4 Discussion

        



        		

          5 Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-14-1437493-g002.jpg





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc-14-1437493-g003.jpg
MR Method
Inverse variance weighied
MR Egger

S






OEBPS/Images/table1.jpg
Biomarker MR Analysis method  No. of SNPs OR 95% CI P-value

MR Egger ns 159 108234 002044
Weighted median u 152 092251 01094
Apolpoprtcin B Invese variance weighted 2 166 129219 000034
Simple mode 28 220 osisst onst
Weghted mode 2 137 09208 osit
MR Egger 20 2 1333 oot
Weghted medin 20 1 o822 s
Cholsterol Invese varance weighted m 151 1320 000530
Simple mode 20 130 048357 060629
Weightd mode 20 130 0772 o351
MR Egger a 20 a2 o022
Weighted medisn m 16 099260 oosist
Low-densty Lipoprotein vers varisnce weghted B 155 116206 o008
Simple mode m 059 036270 osmis2
Weghted mode Y 13 o214 o287
Mg w %3 oz1i08 006239
Weighted median . 056 031127
Non-abumn procin Invrse varance weighted w 067 047097 003501
Simple mode s 050 00615 o1
Weghted mode w 0ss 02113 020706
MR Egger 20 20 127320 00315
Weghtod medin 20 155 091261 10984
Tigheerides vers variance weghted 210 13 101187 oonss
Simple mode 20 105 038288 om0
Weightd mode 20 n 106 o0t

Thebold vlues i the ale represntthe vl o IV
les than 0.05).

i plays  decsive role n srenin posine el (Espsre s consiered 0 becaply reted o outcome when he el s





