Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

* 1251 -

12024 -07 - 03 09:58:42

(RA) (IDA) o
RA  IDA ( SNPs)
( GWAS) o
(IVW) RA  IDA o
MR-Egger N ( WM)
o Heterogeneity P N
Intercept o
FINNGEN
P<50x107° SNPs
31  SNPs o IVW
RA IDA ( RA IDA
RA 1. 064 OR =1.064 95% CI: 1. 028
~1.103) ; WM MR-Egger RA  IDA
; 0
; Heterogeneity P <0.05
P <0.05
o RA IDA
RA IDA o
R 593.22
A 1000 - 1492( 2024) 07 - 1251 - 06

doi: 10. 19405 /j. enki. issn1000 — 1492.2024. 07. 022

( rheumatoid arthritis RA)

2023 -01 -29
( 1 82274678) ;
( : 2020 2202
) N (
1 QZYY-20234020) ;
( : TD 2022 004
550001

E-mail:

walker55@ 163. com

*https: //link. enki. net/urlid/34. 1065. R. 20240702. 1450. 022

N Lo RA
0.42% 500
1:4%, RA (iron
deficiency anemia IDA) | N
N RA
. RA IDA
RA IDA

o

( mendelian randomization MR)

DNA ( )
( instrumental variables IVs)
SNP
SNP

( two sample mendelian randomization

TSMR) RA DA

RA o
1
1.1 RA
DA TSMR

RA IDA . MR
D - 1Vs @
1 IVs

® :1Vs

. Lo
1.2 FINNGEN RA
IDA ( genome-wide association
study GWAS) . 1.
1.3 P

7

( linkage disequilibrium LD)



* 1252 ¢ Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)
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N : OR =1.059. 95% CI( 1. 006 ~1.093) .P =0. 033; OR
95%CI(1.012 ~1.108) . P =0.014; OR = 1.042, RA IDA
95% CI(0.935 ~1.162) . P =0.462; OR =1.049. RA IDA 4 3.
2 RA 1IDA
SNP EA 0A kA IbA F
beta se P eaf beta se I3 eaf
rs10174238 A G -0.116 0.017 <0.001 0.764 -0.016 0.017 0.331 0.764 47
rs1024162 T A -0.134 0.016 <0.001 0.325 -0.007 0.015 0.658 0.325 70
rs10517086 A G 0.110 0.016 <0.001 0.282 -0.028 0.016 0.078 0.282 47
rs10821948 A C 0.094 0.015 <0.001 0.425 0.026 0.015 0.071 0.425 39
rs117292830 A G 0.655 0.032 <0.001 0.038 0.058 0.037 0.121 0.038 419
rs117753409 A C 0.148 0.026 <0.001 0.085 0.051 0.026 0.049 0.085 32
rs13180950 C T 0.115 0.020 <0.001 0.155 0.000 0.020 0.981 0.155 33
rs1451723 T C 0.084 0.015 <0.001 0.536 0.030 0.014 0.036 0.536 31
rs16903065 A C -0.143 0.024 <0.001 0.115 -0.005 0.022 0.819 0.116 36
rs2013002 C T -0.108 0.015 <0.001 0.618 0.010 0.015 0.505 0.619 52
152249354 A G 0.376 0.068 <0.001 0.983 0.034 0.056 0.542 0.983 31
rs2476601 G A -0.414 0.019 <0.001 0.852 -0.070 0.020 <0.001 0.852 475
rs28579922 A G -0.685 0.026 <0.001 0.125 -0.009 0.022 0. 665 0.125 694
rs3114891 G A 0.087 0.015 <0.001 0.428 0.009 0.014 0.517 0.428 34
rs3118470 C T 0.090 0.015 <0.001 0.441 -0.006 0.014 0.656 0.441 36
rs3128927 T C -0.324 0.019 <0.001 0.227 0.023 0.017 0.175 0.227 291
rs34536443 C G -0.404 0.050 <0.001 0.030 -0.019 0.042 0.655 0.030 65
rs3757387 C T 0.105 0.015 <0.001 0.425 0.018 0.014 0.216 0.425 49
rs4129745 G A -0.100 0.017 <0.001 0.286 -0.039 0.016 0.015 0.286 35
rs6032664 T A 0.096 0.017 <0.001 0.727 0.002 0.016 0.915 0.727 32
rs60600003 G T 0.134 0.024 <0.001 0.102 0.032 0.024 0.172 0.102 31
rs6456160 C T -0.112 0.015 <0.001 0.558 0.006 0.014 0.696 0.558 56
rs66654254 A G -0.087 0.015 <0.001 0.435 -0.002 0.015 0.915 0.435 34
rs71565324 A C 0.590 0.070 <0.001 0.008 0.134 0.078 0.087 0.009 71
rs72854535 C T 0.219 0.021 <0.001 0.129 0.058 0.021 0.006 0.129 109
rs73510898 A G -0.156 0.028 <0.001 0.085 -0.002 0.026 0.936 0.085 31
rs74912105 G A 0.363 0.056 <0.001 0.015 -0.013 0.059 0.826 0.015 42
17731626 A G -0.099 0.017 <0.001 0.279 0.013 0.016 0.424 0.279 34
rs78248443 T C -0.164 0.030 <0.001 0.075 -0.019 0.027 0.484 0.075 30
rs78782944 T C 0.163 0.025 <0.001 0.095 0.030 0.025 0.221 0.095 43
9268543 T A 0.688 0.018 <0.001 0.152 0.045 0.020 0.025 0.152 1461
3
SNPs beta se P
RA IDA 31 0.062 0.018 <0.001
RA IDA MR-Egger 31 0.006 0.617 0.003
RA IDA 31 0.045
4 TSMR
SNPs beta se P OR 95% CI

MR-Egger 31 0.052 0.027 0.064 1.054 0.999 ~1.111
WM 31 0.057 0.023 0.014 1.059 1.012 ~1.108
VW 31 0.062 0.018 <0.001 1.064 1.028 ~1.103

31 0.041 0.056 0.462 1.042 0.935 ~1.162

31 0.048 0.021 0.033 1.049 1.006 ~1.093
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To explore the causal relationship between rheumatoid arthritis
and iron deficiency anemia in European population

by two-sample Mendelian randomization
Wang Yong Yao Xiaoling Yang Yuzheng Ling Yi Yao Xueming Ma Wukai
( Dept of Rheumatology and Immunology The Second Affiliated Hospital of
Guizhou University of Traditional Chinese Medicine Guiyang 550001)

Abstract Objective To explore the causal relationship between rheumatoid arthritis ( RA) and iron deficiency a—
nemia ( IDA) in European population by two-sample Mendelian randomization analysis. Methods The single nu—
cleotide polymorphisms ( SNPs) of RA and IDA were analyzed using public genome-wide association studies
( GWAS) . The inverse variance weighting method ( IVW) was used as the main analysis method to evaluate the
causal effect of RA on IDA. MR-Egger method weighted median method ( WM) weighted model method and simple
model method were used as regression supplements to evaluate the robustness of sensitivity analysis results. The het—
erogeneity function was used to calculate the P-value to test the heterogeneity and the intercept term intercept was
used to test the level pleiotropy. Results In the FINNGEN database at the genome-wide level strong-related SNPs
that removed linkage disequilibrium and met the P <5.0 x 10 ~* by Mendelian randomization analysis were select—
ed. After integrating exposure and outcome data 31 SNPs were obtained as the final effective instrumental variables.

IVW showed that RA was a risk factor for IDA ( the risk of IDA in RA patients was 1. 064 times higher than that in
non-RA patients OR =1.064 95% CI:1.028 — 1. 103) . The weighted median method and MR¥gger method re—
sults supported the positive correlation between RA and IDA. The intercept value was close to 0 indicating that
there was no horizontal pleiotropy between exposure and outcome. The heterogeneity function’s P <0. 05 indicated
that there was heterogeneity between exposure and outcome but the random effect model test showed P <0. 05 indi-
cating that even if there was heterogeneity in causality the overall trend was stable. Conclusion RA is a risk factor
for IDA and there is a positive correlation between RA and IDA.
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