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[Abstract] Objective To evaluate the bidirectional association between periodontitis and Sjsgren’ s syndrome us-
ing the Mendelian randomization (MR) method. Methods Genome-wide association study (GWAS) data of periodonti-
tis (N = 45 563) and Sjogren’ s syndrome (N = 214 435) were selected to meet the requirements of the same ethnicity
and different regions. Inverse variance-weighted (IVW), MR-Egger, and weighted median (WM) tests were used to evalu-
ate the causal effect. Cochran’s () statistics, MR-Egger intercept, MR-PRESSO and leave-one-out analysis were used as
sensitivity analyses to assess the stability and reliability of the results. Results After screening, the GWAS data of
Sjogren’ s syndrome were based on the Finnish region, and the periodontitis GWAS data were based on the UK region,
both of which originated from European ancestry. Using [IVW (OR = 1.017, 95% CI = 0.956-1.082), MR-Egger (OR =
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0.985, 95% CI= 0.956-1.082), and WM (OR =1.021, 95% CI = 0.948-1.099), no causal effect of Sjogren’s syndrome on
periodontitis was found using any of the three methods. Conversely, no causal effect of periodontitis on Sjogren’ s syn-
drome was found (IVW, OR = 1.024, 95% CI = 0.852-1.230; MR -Egger, OR = 0.978, 95% CI = 0.789-1.212; WM,
OR =1.024, 95% CI = 0.846-1.260). The sensitivity analyses indicated that the results were stable and reliable. Cochran’
s Q test and MR-PRESSO revealed that there was no significant heterogeneity among the instrumental variables, which
included single nucleotide polymorphisms (SNPs). The intercept of MR-Egger regression indicated no pleiotropy in the

included SNPs. No individual SNP was found that significantly affected the results using the leave-one-out method.

Conclusion This study does not support a bidirectional causal effect between periodontitis and Sjégren s syndrome.
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Table 1 ~ Summary information of GWAS data for relevant phenotypes

Target phenotype Database Term Data source/Phenotype code Race Region Used
Periodontitis GWAS Catalog Periodontitis Exome sequencing and analysis of 454 787 UK EU UK X
Biobank participants
A generalized linear mixed model association tool for EU UK X
biobank-scale data
PubMed Periodontitis & genome-  Genome-wide analysis of dental caries and periodontitis ~ EU UK vV

wide association
Sjogren GWAS Catalog

Sjogren syndrome

syndrome

IEU Open GWAS project  Sicca syndrome

combining clinical and self-reported data

A generalized linear mixed model association tool for EU UK X
biobank-scale data

Computationally efficient whole-genome regression EU UK X
for quantitative and binary traits

https://www.finngen.fi/en/access_results EU  FIN VvV

GWAS: genome-wide association study. IEU: integrative epidemiology unit. EU: European. UK: the United Kingdom. FIN: Republic of Finland
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Figure 1 Three basic assumptions to be satisfied by
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Table 2 Information of SNPs selected as instrumental variable of exposure from Sjégren’s syndrome

NP A OA F Sjogren’ s syndrome Periodontitis
B SE P B SE P

rs116898071 G A 22.1 0.999 0.212 2.57x10°° -0.013 0.117 0.909
rs12888138 T C 22.5 -0.246 0.052 2.09x10°° 0.033 0.020 0.101
13289503 C T 25.9 -0.224 0.044 3.67x107 -0.019 0.020 0.347
rs2307308 T C 21.5 0.423 0.091 3.48x10° -0.078 0.056 0.163
rs2853986 C T 109.2 0.775 0.074 1.43x107% 0.028 0.040 0.493
rs34831921 A C 36.8 -0.372 0.061 1.31x10” -0.026 0.036 0.469
rs4630834 T C 21.9 0.191 0.041 2.97x10° 0.002 0.018 0.905
rs496315 C T 30.5 0.225 0.041 3.21x107° -0.001 0.024 0.971
rs76882717 T C 21.2 0.430 0.093 4.05x10° -0.017 0.031 0.586

SS: Sjogren’ s syndrome. SNP: single nucleotide polymorphism. EA: effect allele. OA: other allele. B: effect size. SE: standard error

R3 AR Ny Big THAR R T A B SNP{F B

Table 3 Information of SNPs selected as instrumental variable of exposure from periodontitis

P " ox P Periodontitis Sjigren” s syndrome
B SE P B SE P

13116898071 A G 24.1 -0.084 0.017 8.66x107 -0.001 0.042 0.983
1312888138 T o 243 1.639 0.332 8.20x107 0.055 0.178 0.760
1313289503 T o 228 -0.367 0.077 1.75%10° -0.010 0.141 0.944
152307308 A G 224 0.832 0.176 2.22x10° -0.174 0.276 0.527
15496315 A G 227 -0.176 0.037 1.94x10° 0.041 0.071 0.565
1576882717 T C 222 0.077 0.016 2.37x10° 0.071 0.043 0.097

SNP: single nucleotide polymorphism. EA: effect allele. OA: other allele. B: effect size. SE: standard error

T4 SSEHAE SR a R SN 43 AT 4
Table 4 The results of bidirectional casual association

analysis between Sjogren’ s syndrome and periodontitis

Exposure Outcome Methods OR 95%C1 P
Sjogren’ s Periodontitis  IVW 1.017  0.956-1.082 0.592
syndrome MR Egger 0.985 0.850-1.141 0.841
Weighted Median ~ 1.021  0.948-1.099  0.586
Periodontitis ~ Sjogren s VW 1.024  0.852-1.230  0.802
syndrome MR Egger 0978 0.789-1.212  0.848

Weighted Median ~ 1.032  0.846-1.260 0.756

SS: Sjiogren’ s syndrome. IVW: inverse variance weighted
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Table 5 The results of sensitivity analyses of MR analysis

Heterogeneity Pleiotropy
Exposure Outcome ;
Cochran’s Q(P) MR-PRESSO-P MR Egger(P)
Sjégren’s syndrome Periodontitis 12.685 (0.177) 0.207 -0.006 (0.756)
Periodontitis Sjogren’ s syndrome 3.521 (0.620) 0.771 0.025 (0.460)

MR: Mendelian randomization

aaaaaaaaa
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a: Sjogren’ s syndrome as exposure. b: periodontitis as exposure. The column represents each included SNP. The ahscissa represents the confi-

dence interval for causal effects obtained after removing the SNP. All represents the causal effect confidence interval obtained by integrating

all SNPs. SNP: single nucleotide polymorphism

Figure 2 Leave-one-out tests for the sensitivity of Mendelian randomization analysis
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