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A Mendelian randomized study of the genetic relationship between hallux valgus and knee osteoarthritis / CHENG Wen—
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Abstract: [Objective] A bidirectional two—sample Mendelian randomization study was conducted to investigate the causal relationship
between hallux valgus and knee osteoarthritis. [Methods| Based on GWAS (Genome—wide Association Study) database, IVW (inverse—vari-
ance weighted), weighted mode and MR—-Egger were used to conduct bidirectional two—sample Mendelian randomization analysis. [ Results]
There was a positive causal relationship between hallux valgus and increased risk of knee osteoarthritis, with IVW (OR=1.14, 95%CI: 1.03~
1.27, P=0.015). There was also a positive causal relationship between knee osteoarthritis and increased risk of hallux valgus with IVW (OR=
1.65, 95%CI: 1.31~2.06, P<0.001). There was no horizontal pleiotropy in the bidirectional two—sample Mendelian randomization study (P>
0.05). The results of bidirectional two—sample Mendelian randomization are robust. [Conclusion]| From a large sample size and genetics,
hallux valgus is a risk factor for knee osteoarthritis. On other hand, knee osteoarthritis is also a risk factor for hallux valgus, and there is inde-
pendence and stability between the two outcomes.
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Figure 1. Design process diagram of Mendelian randomization.

x1. AEAZREREIUARDEERAXBEARBENEGERSR
Table 1. Summary of the GWAS included in this two—sample MR study

TR TRIZE R ID FEAR AR 2 S T AR
AR finn—b-M13_HALLUXVALGU 147 221 16 380 195 BRI 2021
JARBF ST 58 ebi—a—GCST007090 403 124 29 999 696 WM 2019
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F2 BREBRESHE (SNPS) HMEAREFER
Table 2. Basic information of the single nucleotide polymorphisms (SNPs)

HRHIRZANE (SNPS) LS UTADAR HABA A SO (E ROV AR AR P1{H F1H
rs113536929 A G 0.2028 0.0347 5.25E-09 342
rs72811447 G A -0.156 0.0286 4.41E-08 30.1
rs2001296 G A 0.1754 0.034 2.54E-07 26.6
rs6737944 A G 0.1162 0.0223 1.87E-07 27.1
52303597 C T 0.1157 0.0198 4.87E-09 34.1
rs11734777 C A -0.096 0.018 8.82E-08 28.7
rs171867 T C 0.1376 0.0203 1.17E-11 45.9
rs1145630 A (0 -0.149 0.0253 3.16E-09 35.1
rs2466405 G A 0.0994 0.0185 7.35E-08 28.9
2140480 C T -0.101 0.0187 4.93E-08 29.6
1s3793626 A G -0.106 0.0209 2.99E-07 26.2
rs11007337 A G 0.1053 0.0198 1.05E-07 28.3
rs72973328 C T 0.1506 0.0267 1.76E-08 31.8
rs11236204 A G -0.116 0.0222 1.85E-07 273
rs111689747 A G -0.309 0.0613 4.52E-07 255
1s224333 A G -0.179 0.0183 9.71E-23 96.2
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RN IV AR 220, XIFRIETT MR 1% TR 22 5208 I, AT P25 SRAT R T . Pl —
AJEIN I ELAE L) RS o A8 R BEATL AL 20 BT o 7 R as R BN TEXUR B AR AR MR Hh E A A
L IVW S5 SRS WORAAE IR OCHE (P<0.05) . FTLA SNP XJ o3 b2 Az i s (& 2),
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Table 3. Basic information of the single nucleotide polymorphisms (SNPs)

HRHTRZ A (SNPS) BV A Ftfr i Y OALEE BN (I o PAE FAH
1s10181210 G A 0.0838 0.0158 1.13E-07 28.1
rs13086966 G -0.0540 0.0100 6.02E-08 29.3
173093407 A o 0.0815 0.0158 2.42E-07 26.6
13958122 T C 0.0504 0.0098 2.76E-07 26.5
1510053979 G A 0.0571 0.0108 1.38E-07 27.9
135611929 A G 0.0559 0.0098 1.21E-08 32.5
16940215 A G 0.0539 0.0107 4.78E-07 254
rs12664526 C T -0.055 0.0101 5.93E-08 29.3
19277552 T C -0.064 0.0114 1.97E-08 315
19357004 C T -0.048 0.0093 2.10E-07 26.8
110228472 C T 0.0503 0.0098 2.84E-07 26.3
1s2908729 G A -0.051 0.0101 4.01E-07 25.6
12294098 A G 0.1354 0.0249 5.23E-08 29.6
13892354 G T 0.0482 0.0094 3.32E-07 26.3
151078301 T A 0.0679 0.0106 1.27E-10 41.0
117659798 C A -0.054 0.0104 1.82E-07 26.9
13764002 T C -0.0564 0.0106 9.15E-08 28.3
17305875 A T 0.0479 0.0095 4.29E-07 25.4
1511612970 C T 0.0688 0.0135 3.33E-07 25.9
156116847 A G 0.0612 0.0097 3.19E-10 39.8
14775006 A C 0.0578 0.0094 8.40E-10 37.8
112913453 G A 0.0552 0.0106 1.99E-07 27.1
12472297 T C 0.0557 0.0105 1.11E-07 28.1
1579359532 G T 0.0705 0.0130 6.23E-08 29.4
rs8067895 A G 0.0616 0.0103 1.89E-09 35.8
18067763 A G -0.0566 0.0095 2.39E-09 35.5
1s9890032 G C -0.0519 0.0096 5.45E-08 29.2
112986150 T C -0.0703 0.0135 1.79E-07 27.1
rs143384 G A -0.0935 0.0095 4.77E-23 96.9
F 4. BBSMIBRERTRH MM EEREV A RER
Table 4. Mendelian randomization analysis of the effect of HV on KOA

i ANEIE) GWAS $dit g 1D Gtk OR (95% CI) PiA
finn-b-M13_HALLUXVALGUS MR-Egger 1.71 (1.13~2.58) 0.023
finn-b-M13_HALLUXVALGUS 35 2 INAL (IVW) 1.14 (1.03~1.27) 0.015
finn-b-M13_HALLUXVALGUS A AR E 1.06 (0.96~1.17) 0.285
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Table 5. Mendelian randomization analysis of the effect of KOA on HV
JEE S 9 i) GWAS BdEE 1D BeitaE ik OR (95% CI) P
ehi—a-GCST007090 MR-Egger 2.65 (1.00~7.06) 0.061
ebi—a—GCST007090 W 2L (IVW) 1.65 (1.31~2.06) 1.51E-05
ebi—a—~GCST007090 PTG AGES 1.43 (1.00~2.06) 0.062
xo6. ZHHERE
Table 6. Test for directional horizontal pleiotropy
RBEHE 2k )5 MR-Egger #{Hi FrifiiR P1H
2 Sh [ PSP -0.054 0.027 0.067
R R R 5 51 -0.030 0.031 0.334
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Figure 2. LOOCV analysis indicates that no sigle SNP has significant influence on the analysis re-

sults in bidirectional two—sample Mendelian randomination.
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