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Abstract

Background Previous observational studies have identified an association between rheumatoid arthritis (RA) and inflam-
matory bowel disease (IBD). However, the causal relationship between RA and IBD in the East Asian population remains
uncertain.

Methods The two-sample Mendelian randomization (MR) analysis was conducted to elucidate the potential causal relation-
ship between RA and IBD. Summary-level data from genome-wide association studies (GWAS) in the East Asian popula-
tion were utilized, including RA (n=19,190) and IBD (n=6543), including Crohn's disease (CD, n=5409) and ulcerative
colitis (UC, n=4853). The inverse variance weighted (IVW) method was employed as the primary analysis, supplemented
by weighted median, weighted mode, simple median, MR-Egger, and MR-PRESSO analyses. Sensitivity analyses were
conducted to assess the robustness of the results. Genetic data for RA (n=22,515) were utilized to validate the findings in
the East Asian population.

Results The IVW method showed no significant association between genetically predicted RA and overall IBD in the East
Asian population (OR=1.028; 95% CI: 0.935-1.129; P=0.567). The subgroup analysis revealed a positive association
between RA and CD (OR=1.268; 95% CI: 1.108-1.451; P<0.001), while a negative association was observed with UC
(OR=0.839; 95% CI: 0.710-0.993; P=0.041). These findings were supported by another set of RA data. Additionally, an
SNP 152071475 was identified to play an important role in CD and UC.

Conclusion This study revealed a potential increased susceptibility to CD and a decreased susceptibility to UC in the East
Asian population with RA. Furthermore, a key SNP rs2071475 was discovered along with its opposite effects in CD and
UC. These findings provide new evidence for research on the corresponding molecular mechanisms and offer insights for
clinical management of RA-associated IBD.

Keywords Rheumatoid arthritis - Crohn’s disease - Ulcerative colitis - Mendelian randomization - Single nucleotide
polymorphisms - rs2071475 - HLA-DOB

Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory joint
disease of unknown etiology, which can result in carti-
lage and skeletal damage, as well as disability. Although
54 Shu Zhang primarily affecting the joints, RA should be regarded as
drzhangshu @xjtu.edu.cn a syndrome encompassing extra-articular manifestations,
o such as rheumatoid nodules, pulmonary involvement, gas-
Department of Geriatric Digestive Surgery, The Second trointestinal diseases, and systemic complications (JS et al.

Affiliated Hospital of Xi’an Jiaotong University, 157 West . . .
5th Road. Xi’an 710004. Shaanxi. China 2016). Inflammatory bowel disease (IBD) is a chronic
nonspecific inflammatory disorder primarily affecting the
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Second Affiliated Hospital of Xi’an Jiaotong University, gastrointestinal tract, encompassing Crohn's disease (CD)
Xi’an, China and ulcerative colitis (UC). Crohn’s disease is a recurrent
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transmural inflammatory disorder of the gastrointestinal
mucosa, which involves nearly any part of the gastrointes-
tinal tract in a non-continuous manner, with the terminal
ileum being commonly affected. It is often accompanied
by complications such as strictures, abscesses, or fistulas.
In contrast, ulcerative colitis is limited to the colon and
its surrounding areas (Baumgart and Sandborn 2007). His-
tologically, UC exhibits superficial inflammation limited
to the mucosa and submucosa, with cryptitis and crypt
abscesses. Microscopic features of CD include thicken-
ing of the submucosal layer, transmural inflammation, fis-
suring ulcers, and non-caseating granulomas (Khor et al.
2011).

Epidemiological studies have indicated an increased risk
of autoimmune and inflammatory diseases in patients with
IBD, both in individuals with CD and UC, with a higher
susceptibility to RA (Cohen et al. 2008; Halling et al. 2017;
Yang et al. 2018; Park et al. 2019). Simultaneously, an
experimental study about RA has also demonstrated that
RA is prone to inducing alterations in the gastrointestinal
microbiota, particularly in the early stages of the disease
(Zaiss et al. 2021). However, the relationship between RA
and IBD remains contentious due to the absence of large-
scale randomized controlled trials. A study conducted in a
European population revealed a positive correlation between
the genetic risk of RA and an increased risk of overall IBD,
including CD and UC (Meisinger and Freuer 2022). Never-
theless, whether this causal association exists in East Asian
populations remains unknown.

In this study, we conducted a two-sample Mendelian ran-
domization (MR) to evaluate the potential causal relation-
ship between RA and IBD, including CD and UC, in East
Asian populations. The results showed a potential increased
susceptibility to CD and a decreased susceptibility to UC in
patients with RA, and SNP rs2071475 may play pivotal role
in this causal relationship.

Methods
Study design and methods selection

Mendelian randomization (MR) provides a novel approach
for causal inference by utilizing genetic variations strongly
associated with the exposure factor as instrumental variables
(IVs) to infer the causal effects of the exposure on a specific
outcome (Davies et al. 2018). Due to the Mendelian inherit-
ance law, which states that alleles are randomly allocated
from parents to offspring during gamete formation, genetic
variations are not influenced by conventional confounding
factors such as environmental influences, socioeconomic
factors, or individual behaviors. The temporal relationship
between genetic variations and outcomes is therefore plau-
sible. Thus, MR can minimize confounding and reverse cau-
sation biases that are commonly encountered in observa-
tional studies, offering stronger evidence than observational
research (Skrivankova et al. 2021; Davey Smith and Ebrahim
2005). The study design flow chart is shown in Fig. 1.
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Fig. 1 Directed acyclic graph of the MR framework investigating the causal relationship between RA and IBD. SNPs single nucleotide polymor-
phisms; RA rheumatoid arthritis; /BD inflammatory bowel disease; CD Crohn's disease; UC ulcerative colitis; MR Mendelian randomization
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Study population selection

This study utilized summary-level data from published
studies and databases. Ethical approval and the requirement
for informed consent from relevant patients was waived.
All genetic data were obtained through a meta-analysis
of genome-wide association studies (GWAS) and can be
accessible at https://gwas.mrcieu.ac.uk/. The dataset for
RA included 19,190 samples (3636 cases and 15,554 con-
trols) from East Asian populations (Okada et al. 2014). The
genetic data for IBD were obtained from the International
IBD Genetics Consortium (IIBDGC) within GWAS, which
included 6543 samples (2824 cases and 3719 controls) from
the East Asian population (Liu et al. 2015). In addition, the
data of CD with 5409 samples (1690 cases and 3719 con-
trols) and UC with 4853 samples (1134 cases and 3719 con-
trols) were also obtained. Additionally, genetic data from
another East Asian population were used to validate the
applicability of the results for RA. This validation dataset
comprised 22,515 samples (4873 cases and 17,642 controls).
Detailed information regarding the GWAS summary data
from GWAS for RA and IBD, including CD and UC, can be
found in Supplementary Table S1.

Genetic instrumental variable selection

The single nucleotide polymorphisms (SNPs) serving as
instrumental variables (IVs) for RA were obtained from
the Japanese Biobank. RA-associated SNPs were selected
based on genome-wide significance threshold (P <5x 107),
indicating substantial correlation with both the SNPs and
RA, as well as screening criteria (the linkage disequilibrium
R?<0.01 and the length between adjacent SNPs < 1000 kb).
Palindromic IVs were excluded after data harmonization,
as palindromic SNPs have intermediate allele frequencies.
Additionally, an F-statistic threshold exceeding 10 was used
to exclude genetic variations as potential IVs (Skrivankova
et al. 2021; Burgess and Thompson 2011).

Statistical analysis

To a valid MR analysis, three assumptions should be met: (1)
The genetic variations considered as IVs should be closely
associated with the exposure, (2) the genetic variations des-
ignated as I'Vs should not be associated with any confound-
ing factors, and (3) the genetic variations used as I'Vs should
only influence the risk of the outcome through the exposure
(Hemani et al. 2018a).

We primarily employed the inverse variance-weighted
(IVW) method to assess the impact of exposure (RA) on
IBD as well as CD and UC (Bowden et al. 2018). Addi-
tionally, we utilized four supplementary analyses to con-
firm the results, including weighted mode, weighted median,

simple mode, and MR-Egger regression (Bowden et al.
2016, 2015; Burgess et al. 2017). To assess whether the
MR analysis adheres to the aforementioned three assump-
tions, we employed Cochran's Q test to assess heterogeneity
among SNPs in the IVW and MR-Egger methods (Pereira
et al. 2010). MR-Egger regression was used to evaluate the
pleiotropy of the IVs (Bowden et al. 2015). MR-PRESSO
test was applied to detect and correct for horizontal pleiot-
ropy and leave-one-out testing was performed to examine
the influence of specific SNPs (Verbanck et al. 2018). Odds
ratios (ORs) with 95% confidence intervals (CIs) were cal-
culated to quantify the relationship between RA and IBD.
We drew scatter plots, funnel plots, etc., to clearly visualize
the SNP-related RA and IBD risk.

Statistical analysis was conducted using the “Two-
SampleMR” (Hemani et al. 2018b) and “MR-PRESSO”
(Verbanck et al. 2018) packages in R version 4.2.2, and
p-value < 0.05 was considered statistically significant.

Results
Selection of instrumental variables

We extracted 59 SNPs as IVs from the RA dataset (from the
bbj-a-72 project), with a significance level of P<5x 1078,
Additionally, we calculated the F-statistic for each SNP,
which ranged from 31.61 to 634.53 and all exceeded 10. This
indicates that the I'Vs are unlikely to be influenced by instru-
mental bias and are in accordance with the first hypothesis.
The details including p-values, beta coefficients, standard
errors (SEs) and effect allele for the association between
SNPs and RA of the selected IVs are provided in Supple-
mentary Table S2. Finally, for different outcome events,
including IBD, CD, and UC, we selected 11/11/10 SNPs,
respectively, as genetic instruments for the MR analysis. The
information regarding the RA-related genetic variants and
their effects on IBD, CD, and UC can be found in Tables 1,
2,3.

The effect of RA on IBD, CD and UC

According to the IVW analysis, there is no significant
causal effect (OR=1.028; 95% CI: 0.935-1.129; P=0.567)
between genetic liability to RA and IBD in the East Asian
population (Table 4). However, in the subsequent analysis
focusing on the two subtypes, CD and UC, we observed
distinct causal associations. Specifically, RA showed a posi-
tive correlation with CD (OR=1.268; 95% CI: 1.108-1.451;
P <0.001), while a negative correlation (OR =0.839; 95%
CI: 0.710-0.993; P=0.041) was found between RA and
UC (Table 4), and these was visualized in the scatter plot
(Fig. 2). This suggests that the presence of RA may serve
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Table 1 Characteristic of the RA-related genetic variants and their effects on IBD (11 SNPs)
SNP Chr Position EA SNPs-RA SNPs-IBD

/] SE P-value s SE P-value
rs10946216 6 167,538,897 C —-0.24297 0.02598 8.52904E-21 0.0150464 0.0360277 0.676218
rs11889341 2 191,943,742 T 0.15935 0.02743 6.28131E-09 0.00765701 0.0390901 0.844702
rs12174774 6 31,268,965 T 0.26113 0.02677 1.737E-22 -0.0120967 0.0380985 0.750857
rs2071475 6 32,782,387 A 0.35326 0.02741 5.10152E-38 0.0227278 0.0400169 0.570068
rs2240339 1 17,674,108 T —-0.1833 0.02557 7.68599E-13 0.0119186 0.0361988 0.741964
1$2847266 18 12,773,338 T —0.20953 0.03301 2.17485E-10 —-0.0549889 0.0351546 0.117815
1s29243 6 29,599,102 A -0.43617 0.05054 6.13338E-18 -0.0594563 0.06484 0.359172
rs653520 6 138,145,552 T —-0.20787 0.03672 1.5144E-08 -0.0522348 0.0557056 0.348404
rs7749924 6 30,797,991 T 0.4588 0.04354 5.74778E-26 -0.0246879 0.0490562 0.614787
rs9380069 6 28,203,300 G 0.2022 0.02931 5.21315E-12 0.0115321 0.0429227 0.788185
rs9494892 6 138,223,489 T 0.29808 0.04647 1.41211E-10 -0.0511752 0.0738841 0.488558

RA rheumatoid arthritis; /BD inflammatory bowel disease; SNP single nucleotide polymorphism; Chr chromosome; FA effect allele; SE standard

error

Table 2 Characteristic of the RA-related genetic variants and their effects on CD (11 SNPs)

SNP Chr Position EA SNPs-RA SNPs-CD

p SE P-value p SE P-value
rs10946216 6 167,538,897 C —0.24297 0.02598 8.52904E-21 —0.00510577 0.0421751 0.903643
rs11889341 2 191,943,742 T 0.15935 0.02743 6.28131E-09 —0.0119346 0.045915 0.794924
rs12174774 6 31,268,965 T 0.26113 0.02677 1.737E-22 0.161338 0.044128 0.000255941
rs2071475 6 32,782,387 A 0.35326 0.02741 5.10152E-38 0.156929 0.046571 0.000751813
1rs2240339 1 17,674,108 T —-0.1833 0.02557 7.68599E-13 —0.012537 0.0423958 0.767452
152847266 18 12,773,338 T —0.20953 0.03301 2.17485E-10 —0.0748595 0.0414642 0.0710313
1s29243 6 29,599,102 A -0.43617 0.05054 6.13338E-18 —0.105549 0.0791552 0.182383
1s653520 6 138,145,552 T —-0.20787 0.03672 1.5144E-08 —-0.0679129 0.0650216 0.29629
rs7749924 6 30,797,991 T 0.4588 0.04354 5.74778E-26 0.00279163 0.0580337 0.961634
rs9380069 6 28,203,300 G 0.2022 0.02931 5.21315E-12 0.0603802 0.0502469 0.22949
rs9494892 6 138,223,489 T 0.29808 0.04647 1.41211E-10 0.0272293 0.0844546 0.747137

RA rheumatoid arthritis; CD Crohn's disease; SNP single nucleotide polymorphism; Chr chromosome; EA effect allele; SE standard error

Table 3 Characteristic of the RA-related genetic variants and their effects on UC (10 SNPs)

SNP Chr Position EA SNPs- RA SNPs— UC

p SE P-value § SE P-value
rs10946216 6 167,538,897 C -0.24297 0.02598 8.52904E-21 0.0531022 0.048559 0.274127
rs11889341 2 191,943,742 T 0.15935 0.02743 6.28131E-09 0.0442206 0.0521982 0.396874
rs2071475 6 32,782,387 A 0.35326 0.02741 5.10152E-38 —0.191489 0.0563682 0.000675134
1rs2240339 1 17,674,108 T -0.1833 0.02557 7.68599E-13 0.0418694 0.0487626 0.390529
152847266 18 12,773,338 T -0.20953 0.03301 2.17485E-10 -0.0459502 0.0471971 0.330235
1s29243 6 29,599,102 A -0.43617 0.05054 6.13338E-18 -0.00113239 0.0853129 0.98941
1$653520 6 138,145,552 T -0.20787 0.03672 1.5144E-08 —0.0344012 0.0750614 0.646717
1rs7749924 6 30,797,991 T 0.4588 0.04354 5.74778E-26 —-0.0563608 0.0664721 0.396477
rs9380069 6 28,203,300 G 0.2022 0.02931 5.21315E-12 -0.076021 0.0592147 0.199151
1rs9494892 6 138,223,489 T 0.29808 0.04647 1.41211E-10 —0.164131 0.10345 0.112599

RA rheumatoid arthritis; UC ulcerative colitis; SNP single nucleotide polymorphism; Chr chromosome; EA, effect allele; SE standard error
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Table 4 Effect estimates of the associations between RA and IBD in East Asian populations

Exposure GWAS ID Outcome GWAS ID Method SNPs(N) OR  95CI% MR P-value Heterogeneity Q/P— Pleiotropy
value P-value
RA (bbj— a—72) IBD (ieu-a-293) IVw 11 1.028 0.935-1.129 0.567 5.389/0.864

MR Egger 11 097 0.725-1.298 0.843 5.221/0.815 0.690%
Weighted median 11 1.004 0.888-1.135 0.947

Simple mode 11 0.985 0.813-1.194 0.883

Weighted mode 11 0.975 0.821-1.159 0.78

MR- PRESSO 11 - - - 0.871°

CD (ieu-a-11) IVw 11 1.268 1.108-1.451 <0.001 14.912/0.135

MR Egger 11 1.257 0.807-1.958 0.338 14.909/0.093 0.969%
Weighted median 11 1.251 1.049-1.492 0.013

Simple mode 11 1.069 0.761-1.500 0.71

Weighted mode 11 1.039 0.728-1.484 0.836

MR- PRESSO 11 - - - 0.117°

UC (ieu-a-969) IVvw 10 0.839 0.710-0.993 0.041 13.838/0.128

MR Egger 10 0.68 0.415-1.114 0.165 12.591/0.127 0.399%
Weighted median 10 0.847 0.695-1.003 0.101

Simple mode 10 0.815 0.586-1.135 0.028

Weighted mode 10 0.868 0.655-1.150 0.349

MR- PRESSO 10 - - - 0.141°

RA rheumatoid arthritis; /BD inflammatory bowel disease, CD Crohn's disease, UC ulcerative colitis; SNP single nucleotide polymorphism; OR
odds ratio; CI confidence interval; /VW inverse—variance—weighted; MR, Mendelian randomization; MR— PRESSO, MR pleiotropy residual sum

and outlier
a: p—value of the intercept from MR Egger regression analysis
b: p—value of MR-PRESSO global test

as a risk factor for CD occurrence in the East Asian popula-
tion, while acting as a protective factor for UC development.
The results obtained from the weighted median method also
support these findings.

Sensitivity analysis

For the stability of the results, the Cochran's Q test indi-
cated no significant heterogeneity under the influence of
SNPs for both CD and UC (CD: Q=14.912, P=0.135;
UC: 0=13.838, P=0.128), and were shown in the fun-
nel plot (Fig. 3). The intercept p-values obtained from the
MR-Egger method were 0.969 and 0.399 for CD and UC,
respectively, both greater than 0.05, indicating the absence
of horizontal pleiotropy in the IVs. The results of MR-
PRESSO method also supported this conclusion (Table 4).
Additionally, the leave-one-out sensitivity analysis was
conducted to assess the impact of each SNP on the over-
all causal estimate. No significant changes in the estimated
causal effects were observed when individual SNPs were
excluded (Fig. 4).

To validate our conclusions, we employed genetic data
related to RA from another East Asian population (ieu-a-
831) for verification. A total of 53 RA-associated SNPs were
included as IVs, and the F-statistic was also examined, the

detail information can be found in Supplementary Table S3.
Due to palindromic with intermediate allele frequencies, one
SNP (rs210180) was removed from the relevant MR studies
after data harmonization. Information regarding RA-asso-
ciated genetic variants and their effects on IBD, CD, and
UC can be found in Supplementary Table S4—S6. The final
IVW analysis yielded similar results, indicating no signifi-
cant association between RA and overall IBD (OR=1.102;
95% CI: 0.980-1.239; P=0.104), a positive correlation
(OR=1.202;95% CI: 1.047-1.381; P=0.009) between RA
and CD, and a negative correlation (OR=0.852; 95% CI:
0.741-0.980; P=0.025) between RA and UC (Table 5). The
scatter plot can be found in Fig. S1. Sensitivity analysis also
indicated the absence of heterogeneity and horizontal plei-
otropy for these SNPs (Figs. S2, S3).

Discussion

As far as we know, this is the first two-sample MR study to
comprehensively evaluate the causal relationship between
genetic susceptibility to RA on the risk of developing IBD
in the East Asian population. By selecting reliable SNPs
as instrumental variables (IVs), our findings suggest that
genetically predicted RA is significantly associated with an
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Fig.4 The Forest plot of leave-one-out sensitivity analysis showing the impact of each SNP on the overall causal estimate to CD(A) and UC(B)

increased incidence of CD and a decreased incidence of UC
in the East Asian population.

Previous observational studies have suggested a relation-
ship between RA and IBD, with some prospective studies
reporting a higher incidence of RA in patients with IBD
(Halling et al. 2017; Yang et al. 2018). Furthermore, one
study indicated that RA may potentially induce the occur-
rence of gut dysbiosis and increase the likelihood of devel-
oping IBD (Zaiss et al. 2021). However, these studies have
certain limitations. Due to the inherent limitations of obser-
vational study designs, current epidemiological research has
not adequately assessed the influence of potential confound-
ing variables, such as study duration, variations in different
screening programs, environmental exposures, and data col-
lection methods, which could potentially distort the underly-
ing association between RA and IBD. Therefore, drawing a
definitive conclusion may be insufficient at this stage.

Mendelian randomization (MR) is a novel approach that
utilizes genetic variants as instrumental variables to deter-
mine the impact of certain exposures on outcomes (Davies
et al. 2018; Skrivankova et al. 2021). Firstly, genetic influ-
ences are relatively stable and largely unaffected by environ-
mental factors. Additionally, MR employs stringent quality
control criteria and analytical methods, utilizing various

models to examine causal effects. Therefore, MR has the
potential to overcome limitations associated with traditional
observational studies and generate reliable research findings
(Davies et al. 2018; Davey Smith and Hemani 2014; Smith
and Ebrahim 2003).

Our study found no association between RA and the over-
all incidence of IBD in the East Asian population. However,
interestingly, we observed a higher incidence of CD and a
lower incidence of UC among RA patients. It is well known
that CD and UC are two subtypes of IBD, both characterized
by non-specific inflammation, but they also exhibit some dif-
ferences in terms of pathology and histology. Further analy-
sis of the genetic variants associated with RA revealed a key
SNP, rs2071475. While this SNP showed a strong associa-
tion with RA (p=0.35326, P=5.10152E-38), it exhibited
completely opposite effects in CD (SNP-CD: f=0.156929,
P <0.001) and UC (SNP-UC: p=-0.191489, P <0.001),
the data can be found in Tables 2 and 3. The reference SNP
report for rs2071475 indicates a close association with HLA-
DOB (accessible at https://www.ncbi.nlm.nih.gov/snp/rs207
1475). A large-scale meta-analysis has identified that HLA-
DOB is significantly upregulated in RA (Afroz et al. 2017).
Previous researches have indicated that human leukocyte
antigen HLA-DOB, which can influence several alleles
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Table 5 Verification of the associations between RA and IBD in East Asian populations

Exposure GWAS ID Outcome GWAS ID Method SNPs(N) OR  95CI% MR P-value Heterogeneity Q/P— Pleiotropy
value P-value
RA ieu—a—831 IBD (ieu-a-293) IVw 10 1.102 0.980-1.239 0.104 5.626/0.777
MR Egger 10 1.19 0.780-1.753 0.471 5.536/0.699 0.772%
Weighted median 10 1.117 0.953-1.309 0.171
Simple mode 10 1.227 0.948-1.588 0.154
Weighted mode 10 1.211 0.948-1.546 0.161
MR- PRESSO 10 - - - 0.793°
CD (ieu-a-11) IVw 10 1.202 1.047-1.381 0.009 3.670/0.932
MR Egger 10 1.397 0.859-2.272 0.215 3.272/0.916 0.546%
Weighted median 10 1.235 1.028-1.484 0.024
Simple mode 10 1.335 1.008-1.766 0.074
Weighted mode 10 1.325 1.003-1.750 0.079
MR- PRESSO 10 - - - 0.936°
UC (ieu-a-969) IVw 12 0.852 0.741-0.980 0.025 18.363/0.073
MR Egger 12 0.669 0.519-0.861 0.011 12.577/0.248 0.058*
Weighted median 12 0.804 0.683-0.945 0.008
Simple mode 12 0.824 0.587-1.158 0.288
Weighted mode 12 0.753 0.623-0.910 0.013
MR- PRESSO 12 - - - 0.071°

RA rheumatoid arthritis; /BD inflammatory bowel disease, CD Crohn's disease, UC ulcerative colitis; SNP single nucleotide polymorphism; OR
odds ratio; CI confidence interval; IVW inverse—variance-weighted; MR Mendelian randomization; MR—PRESSO MR pleiotropy residual sum

and outlier
a: p—value of the intercept from MR Egger regression analysis
b: p—value of MR- PRESSO global test

involved in antigen presentation, plays a crucial role in viral
infections (Denzin et al. 2017; Han et al. 2020). Simultane-
ously, a study involving transcriptome analysis of the colon
found that HLA-DOB was significantly upregulated only in
patients with CD, while there was no significant change in
patients with UC (Yang et al. 2019). And this study suggests
that virus-induced autoimmunity may represent a hypothesis
for IBD, particularly CD. This provides a plausible explana-
tion for the differential impact of RA on the incidence of CD
and UC observed in our study, possibly due to variations in
HLA-DOB expression.

Additionally, some studies have found that Toll-like
receptor 4 (TLR4) and its associated innate immune path-
ways, play a more significant role in UC (Yang et al. 2019;
Pastille et al. 2021). Furthermore, another case—control
study revealed a significant association between TLR4 poly-
morphisms and the risk of IBD in individuals of Caucasians
(Wang et al. 2019). This also explains why in another study
conducted on a European population, patients with rheu-
matoid arthritis exhibited an increased risk of overall IBD,
including both CD and UC (Meisinger and Freuer 2022).

One advantage of our study is that, for the first time, we
utilized a two-sample MR approach to assess the impact
of RA on IBD, including CD and UC in the East Asian

@ Springer

population. Additionally, we identified a significant SNP,
152071475, that plays a crucial role in CD and UC, offering
novel insights into their pathogenesis, diagnosis, and treat-
ment, which hold strong clinical significance. Furthermore,
compared to traditional observational study designs, the MR
approach is less susceptible to confounding factors, provid-
ing more reliable evidence. The consistent and robust causal
estimates were further supported by sensitivity analyses. One
limitation of our study is the lack of specific clinical data,
such as age, gender, duration, activity levels, and treatment
modalities, related to RA patients, which hinders further
subgroup analyses. Therefore, further research is needed to
validate the precise causal relationship between RA and IBD.

Conclusion

Overall, this MR study reveals a causal association between
RA and IBD, specifically an increased risk of CD and a
decreased risk of UC among RA patients in the East Asian
population. These findings pave the way for further explo-
ration of the underlying molecular mechanisms, clinical
implications, strengthened epidemiological surveillance,
and informed public health decision-making.
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