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Mendelian randomization study on body mass index and 25 types of

autoimmune diseases
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Abstract: Objective To examine the causal relationship between body mass index (BMI) and 25 types of autoimmune
diseases (ADs) using Mendelian randomization (MR) study method. Methods The genome-wide association study
(GWAS) data for BMI and 25 types of ADs were obtained from IEU OPEN GWAS database. Single nucleotide polymor-
phisms (SNPs) related to BMI were used as instrumental variables, 25 types of ADs were used as study outcomes, and
MR analysis was performed using inverse variance weighted (IVW) method. Heterogeneity was evaluated using Cochran's
Q test, horizontal pleiotropy was tested using MR-Egger regression and MR-PRESSO, and results robustness was veri-
fied with leave—one—out method. Results Cochran's  test showed heterogeneity of MR analysis results (P<0.05), and
a random effect model was employed. The results of MR analysis showed that elevated BMI increased the incidence
risks of type 1 diabetes mellitus (OR=1.519, 95%CI: 1.281-1.801), IgA nephropathy (OR=1.227, 95%CI: 1.134-1.327),
adult Still disease (OR=1.002, 95%CI: 1.001-1.003), multiple sclerosis (OR=1.303, 95%CI: 1.115-1.523), narcolepsy (OR=
1.029, 95%CI: 1.017-1.040), Hashimoto thyroiditis (OR=1.561, 95%CI: 1.391-1.751), autoimmune hepatitis (OR=1.481,
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95%CI: 1.076-2.038), rheumatoid arthritis (OR=1.209, 95%CI: 1.054-1.386), psoriasis vulgaris (OR=1.719, 95%CI:
1.427-2.070) and pernicious anemia (OR=1.001, 95%CI: 1.000-1.002). No causal relationship was found with other ADs
(all P>0.05). MR-Egger regression identified no horizontal pleiotropy of instrumental variables (all P>0.05), while MR-

PRESSO test identified partial horizontal pleiotropy (all P<0.05), which remained consistent with the original results af-

ter adjustment (P>0.05). Leave—one—out analysis showed results robustness. Conclusion There are causal relationship

among BMI and type 1 diabetes mellitus, IgA nephropathy, adult Still disease, multiple sclerosis, narcolepsy, Hashimoto

thyroiditis, autoimmune hepatitis, rheumatoid arthritis, psoriasis vulgaris and pernicious anemia.
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GWAS BEEHLAR 407 609 4% WU AFI 10 783 680
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Table 1 Information of genome-wide association study for 25

types of autoimmune diseases

RIS A SNP #jtiit

BEFE 289/211 139" 16 380 450
1 BUBE BRI 5 928/183 185" 16 380 008
REELIBRE 14 267 7 071 163
TgA B 477 784 24 182 646
R 7 979 5 327 688
N TN 361 194 9 950 919
Z RVERgAk, 115 803 6 304 359
ZRIENR 350 272 19 086 071
THERAAE 407 746 11 039 117
- ZRAE 213/215 718" 16 380 463
RAEPE IR 460 913 9 851 867
BEPEDRIEVE AR 458 620 24 189 816
A R R 395 640 24 146 037
451 486 673 24 196 796
ve. % R 940/217 8527 16 380 466
B L & 2 251/210 300" 16 380 453
H S e eI R 485 234 24 198 482
SRR AR 1 462/164 6827 16 380 022
FEABIHAT R 6 236/147 2217 16 380 169
TH RV 9 483 174 24 191 364
HREALIC TS 38 243 23 679 120
ML 337 159 10 894 596
e 5 462 933 9 851 867
Atk 82/213 145" 16 380 450
TR 433/212 464" 16 380 462

15 YRR I A R

0.001, #fEHEH 10 000 kb, #EG SNP 2 [i] 3%
BV R 1 ey o HERR UCEE A BE PR3 S AR AT
Az SRR Y [R5 SNP, FEBFSE R FE b, e T
HAR R A REAAEAE T45 R GWAS $dliferh, &5
Fo ] i) A7 75 T 2 i A0 25 Jey Hidl 4R rh g 402 SNp, R
Hl SNP 5 J50 SNP 75 2L 2 R°>0.8 I, 4k
AFICEE SNP, JUHEERIL SNP,
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1.3 S%itotr

KM R 432 84 TwoSample MR Fl MR-
PRESSO 8031434, KA Benjamini—Hochberg
JIEAT Z EAE, A 22 U i B Rk R
(false discovery rate, FDR), FDR [ P {H<0.05 #&/~
BMI 5 AD fAERRIER . Kk/kifE a=0.05,
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Table 2 Mendelian randomization analysis and sensitivity analysis of the association between body mass index and autoimmune diseases

. SRR ZRER MR-PRESSO

2 ) SNP  ArHTrk OR{H (95%CI) PE FDR P{H £ P o Kot (i

BMI 1 BB PR 348 VW 1.519 (1.281~1.801) <0.001 <0.001 <0.001 0.265 <0.001
WME 1750 (1.366~2.241) <0.001 <0.001
MR-Egger 1.943 (1.220~3.092) 0.005 0.067

TgA B 361 IVW 1.227 (1.134~1.327) <0.001 <0.001 0.014 0.246 0.010
WME 1276 (1.119~1.455) <0.001 0.002
MR-FEgger 1.091 (0.882~1.350) 0.421 0.657

TN SR 361 IVW 1.002 (1.001~1.003) <0.001 <0.001 0.061 0.432 0.065
WME 1.002 (1.000~1.003) 0.033 0.117
MR-Egger 1.003 (1.000~1.006) 0.026 0.162

Z R PR 361 VW 1.303 (1.115~1.523) 0.001 0.003 <0.001 0.721 <0.001
WME 1363 (1.109~1.675) 0.003 0.016
MR-Egger 1.401 (0.914~2.149) 0.123 0.385

BV 329 IVW 1.029 (1.017~1.040) <0.001 <0.001 <0.001 0.981 <0.001
WME 1.020 (1.007~1.035) 0.004 0.016
MR-FEgger 1.029 (0.999~1.061) 0.063 0314

L Z IR N3/ 361 IVW 1.561 (1.391~1.751) <0.001 <0.001 0.054 0.746 0.070
WME 1.472 (1.205~1.797) <0.001 0.002
MR-Egger 1.489 (1.093~2.028) 0.012 0.101

SRR 360 VW 1.481 (1.076~2.038) 0.016 0.040 0.219 0.685 0.212
WME 1390 (0.779~2.479) 0.265 0.391
MR-Egger 1.255 (0.532~2.962) 0.604 0.730
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% 2 (#£) Table 2 (continued)
AR 455 SNP  SRHidik ORTE (95%CI) P{§  FDR Pl REfHE  FHHER  MR-PRESSO
5% PE 5 P Keie PAH
FRIRIETTR 348 IVW 1.209 (1.054~1.386) 0.007 0.021 0.010 0.225 0.010
WME 1.250 (0.994~1.572) 0.056 0.175
MR-Egger 1351 (0.929~1.964) 0.116 0.385
TR B 361 VW 1.719 (1.427~2.070) <0.001 <0.001 <0.001 0.225 <0.001
WME 1.409 (1.128~1.762) 0.003 0.016
MR Egger 2291 (1.391~3.774) 0.001 <0.001
VLRI 342 IVW 1.001 (1.000~1.002) 0.009 0.025 0.553 0.878 0.535
WME 1.001 (0.999~1.002) 0.260 0.391
MR-Egger 1.001 (0.999~1.003) 0.404 0.657
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