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Study on causal relationship between rheumatoid arthritis and pulmonary

hypertension based on Mendelian randomization "
WANG Yong .YAO Xiaoling \LING Yi ,YANG Yuzheng -MA Wukai”
(Department of Rheumatology and Immunology ,Second Affiliated Hospital of Guizhou
University of Traditional Chinese Medicine ,Guiyang Guizhou 550001,China)

[Abstract ] Objective To investigate the causal relationship between rheumatoid arthritis (RA) and
pulmonary hypertension (PH) by the Mendelian randomization design method. Methods The data on single
nucleotide polymorphisms (SNPs) of exposure and outcome were obtained by using publicly available ge-
nome-wide association studies and the summary analysis was conducted;the inverse variance-weighted (IVW)
method as the primary analysis method was used to assess the causal effect of exposure factors (RA) on the
outcomes (PH) ;the MR-Egger regression method, weighted median method (WM) , weighted model and sim-
ple model were used as supplementary regression explanations to conduct the sensitivity analysis for evalua-
ting the robustness of results;the “heterogeneity” function was used to calculate the “P value” for testing the
heterogeneity,and the “horizontal pleiotropy” function was used to calculate the “P value” to test the level
pleiotropy. Results In the “FINNGEN data” included in the GWAS database,the SNPs had the strong corre-
lation after removing the linkage imbalance by Mendelian random analysis and satis{ying “P<(5X10 *” were
selected,the effective instrumental variables were obtained by integrating the exposure and outcome. The IVW
results showed that RA was a risk factor for PH (OR=1.295,95%CI :1.053—1.593,P=0.014). “heteroge-
neity” function test showed that the results had no heterogeneity (P =0. 221);“ horizontal pleiotropy” func-
tion test showed that the results had no horizontal pleiotropy (P =0. 877),and the total results were steady
and reliable. Conclusion RA is a risk factor for PH.,and RA is positively associated with PH.

[ Key words] rheumatoid arthritis; pulmonary hypertension; Mendelian randomization analysis;causal as-
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IR K 2 (rheumatoid arthritis, RA) J&—Ff
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PEAE Kz 95 (systemic scleroderma, SSe) #H & 1 PH B
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95 % B AE X 4] (95% confidence interval, 95% CI ) 4§ ZERFIR, L P<<0.05 NERABASIHTHEX

x2 RASEPHIVsHIEREE

RA £ A PH £ #!
ROk LR R » LR R »
ER0E TS ERE RS LR 3 4 5
10174238 A G —0.116  0.764 0.017 <€0.001 A G —0.103  0.765 0.110 0. 347
1024162 T —0.134  0.325 0.016 <<0.001 T —0.154  0.325 0.099 0.121
10517086 A G 0.110  0.282 0.016 <<0.001 A G 0.057  0.282 0.103 0.580
10821948 A ( 0.094  0.425 0.015 <€0.001 A C —0.075  0.425 0.094 0.429
117292830 A G 0. 655 0.038 0.032 <<0.001 A G 0.332 0.037 0.244 0.174
117753409 A C 0.148  0.085 0.026 <<0.001 A C 0.170  0.085 0.165 0.303
13180950 C T 0.115  0.155 0.020 <<0.001 C T 0.012  0.155 0.129 0.928
1451723 T C 0.084  0.536 0.015 <0.001 T C 0.015  0.535 0.093 0.869
16903065 A C —0.143  0.115 0.024 <0.001 A C 0.100  0.116 0.144 0.490
2013002 C T —0.108 0.618 0.015 <<0.001 C T —0.214  0.621 0.096 0.026
2249354 A G 0.376  0.983 0.068 <<0.001 A G 0.076  0.983 0.375 0.839
2476601 G A —0.414  0.852 0.019 <<0.001 G A —0.283  0.852 0.129 0.028
28579922 A G —0.685 0.125 0.026 <<0.001 A G 0.014  0.125 0.142 0.921
3114891 G A 0.087  0.428 0.015 <€0.001 G A 0.238  0.427 0.094 0.012
3118470 C T 0.090  0.441 0.015 <<0.001 C T —0.149  0.441 0.094 0.110
3128927 T C —0.324  0.227 0.019 <<0.001 T C —0.248  0.227 0.111 0.025
34536443 C G —0.404  0.030 0.050 <<0.001 ( G 0.054  0.031 0.271 0.842
3757387 C T 0. 105 0.425 0.015 <<0.001 C T 0.019 0.426 0.093 0.839
4129745 G A —0.100  0.286 0.017 <<0.001 G A 0.210  0.286 0.103 0.041
6032664 T A 0.096  0.727 0.017 <<0.001 T A —0.105 0.728 0.104 0.312
60600003 G T 0.134 0.102 0.024 <0.001 G T 0.033  0.102 0.153 0.827
6456160 C T —0.112  0.558 0.015 <<0.001 C T —0.049  0.559 0.094 0.599
66654254 A G —0.087  0.435 0.015 <<0.001 A G —0.025 0.434 0.095 0.795
71565324 A C 0.590  0.008 0.070 <<0.001 A C —0.515  0.009 0.498 0.301
72854535 C T 0.219  0.129 0.021 <<0.001 C T —0.092 0.129 0.138 0.506
73510898 A G —0.156  0.085 0.028 <<0.001 A G 0.008  0.085 0.167 0.960
74912105 G A 0.363  0.015 0.056 <<0.001 G A 0.513  0.015 0.381 0.179
7731626 A G —0.099  0.279 0.017 <<0.001 A G 0.036  0.279 0.103 0.729
78248443 T C —0.164  0.075 0.030 <<0.001 T C 0.075  0.075 0.176 0.670
78782944 T C 0.163  0.095 0.025 <0.001 T C 0.048  0.095 0.159 0.763
9268543 T A 0.688  0.152 0.018 <<0.001 T A 0.182  0.151 0.131 0.164
2 & R “heterogeneity” PR EUKE B 2 I 45 S AN A7 16 57 it 1
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IVW Mg R s, RA ABEL A PH XU JE AAFFEKFEZ80E(P=0. 877) , BARES RAAME Al ¢
o RA NBEM 1. 295 f5 COR = 1. 295, 95% CI ; 2.3 UVMR % % T4k

1.053~1.593,P =0. 014); WM., MR-Egger . faj B 15 Wi RA 075 . PH M &R XE 7 7 s, WA
=GR B 4 R BoR . RA T HLCh PH Y G 16 K RA 5 PH“® — L7 Z— Bk &4 SNP, 453
HE,ZRILGHFE L (P>0.05), 1Lk 3, m,uﬁibe%%u?“o”EI’JE{J”'J,/n%Tﬁ RA 5

2.2 BB MSA PH 3 2 B i fy 850/, WAL 3.
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*£3 UVMR S5 R
i SNPs B SE p OR 95%CI
MR-Egger 31 0.277 0.160 0.094 1.320 0.964~1.805
WM 31 0.262 0.149 0.078 1.299 0.971~1.739
IVW 31 0.259 0.106 0.014 1.295 1.053~1.593
fiaj 2 31 0.234 0.285 0.418 1.263 0.723~2.207
TR 2 31 0.248 0.138 0.084 1.281 0.977~1.680
3 i

KT“RA BB FH PH S “PH &% FE RA”H
HI AR A PN, CTDs &3 ] 3 69 =X iy
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