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The causal relationship between intervenable risk factors and bronchial

asthma by Mendelian randomized analysis
CHANG Xin—wei", FU Yan—xin, BAI Ya-hu, JI Si-yu, GAO Sheng—han, WANG Ran, NING Kang
‘Graduate Department of Shandong First Medical University (Shandong Academy of Medical Sciences), Jinan, Shandong
250017, China

Abstract: Objective To explore the causal relationship between lifestyle, diet, sleep, socioeconomic status and bronchial
asthma by using two-sample Mendelian randomized method. Methods Two-sample Mendelian randomization analysis was
performed based on inverse variance weighting method (IVW), and the stability and reliability of the results were verified by
leaving —one —out method, heterogeneity test, and pleiotropy test. Results The results of [IVW model showed that smoking
(OR=1.17,95%CI: 1.08-1.28), drinking (OR=1.22, 95%CI: 1.05-1.41), sedentary behavior (OR=1.78, 95%CI: 1.38-2.31),
sleep duration (OR=2.29, 95%CI: 1.38-2.31), and body mass index (OR=1.41, 95%CI: 1.29-1.53) were associated with the
increased risk of bronchial asthma. Fresh fruit intake (OR=0.50, 95%CI: 0.34-0.73), dried fruit intake (OR=0.54, 95%CI: 0.34—
0.73), cereal intake (OR=0.62, 95%CI: 0.41-0.94), education level (OR=0.57, 95%CI: 0.34-0.73), and social activity (OR=0.26,
95% CI: 0.34-0.73) were associated with reduced risk of asthma. The results of MR—-Egger intercept detection did not show
pleiotropic effects, indicating that Mendelian randomization was an effective method for causal inference in this study. The het-
erogeneity test results of drinking (Q0=139.92, P=0.001), sedentary behavior (0=151.37, P=0.003), dried fruit intake ((=40.00,
P=0.007), cereal intake (0=72.95, P=0.001), and body mass index (BMI) (Q=584.12, P < 0.001) were all statistically significant.
Therefore, attention was paid to results of the random effect IVW model. Conclusion Smoking, drinking, sedentary behavior,
sleep duration, and body mass index may be the risk factors of bronchial asthma. Fresh fruit intake, dried fruit intake, cereal
intake, education level, and social activities may be the protective factors of bronchial asthma.
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Table 1 Summary of the GWAS included in this study

A7 IEU GWAS id FEA SR (1)) N Ll AP (4F)
2 AH ieu-h-142 249 752 Lyl Lot 2019
PRI ukb-b-5779 462 346 Lyl Bt 2018
A ukb-bh-5192 437 887 Lyl Bt 2018
G a3 ukb-b-4710 440 266 Lyl B Lot 2018
PSRN ukb-h-3881 446 462 el FAER A 2018
THEBA ukb-b-16576 421764 el BAER L% 2018
MMERE A ukb-h-5237 428 860 il F MR 2018
HREBA ukb-h-6066 447 485 el BAER L 2018
BREVHEA ukb—h-15926 441 640 el BHERLE 2018
T RZEEA ukb-h-6324 461981 el FAER L 2018
MR ukb-b—3957 462 341 BRI Bt 2018
[EPNER ukb-bh-4616 462 400 M Ul cvithogidd 2018
FTRY ukb-b-17400 430 438 Lyl Ulcvithogdd 2018
AR AT ehi—a—GCST003839 127 573 L9l BRIt 2016
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As IEU GWAS id FEA 1 (1)) N Lzl A0y (4F)
SERLAS H HIB0E I A AF S ukb-h-6134 307 897 Lyl Bt 2018
W R 197 s TAE ukb-a—503 190 643 el TPERL 2017
FHSEIT A RIS RIZFFE AL ukb-a—44 336 798 il Lotk 2017
HosTES) ukb-bh-4171 461 369 il Lot 2018
W TFEEL ukb—h—19953 461 460 W PERL 2018
R finn—b—J10_ASTHMA 156 078 W BYERL 2021
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1.4 BEMSH  KRH MR-Egger A KF-2
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Gt 2 S0, WS IZ I T A AR K Z2 R0 0
Cochran Q K35 FI KT SNP /)5 54, U1 Cochran Q 4
TR EA G 7 SRR 8 R A &
Sl D G G TE BEHLSON, IVW I 45 R Rk
FA — 1 (leave—one—out) HEATREURAE 7347 , BRIV i 2 59 B
FAA~ SNP J& , FRUOW A T HAS T HEAT 307, NI
FEEAAS SNP R RIS OCHR 520

2 & R
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2.2 MR o4 it MR 455000, AR50 & Bt

10 M2 R 53U Em AR C R, Hrphk
MW (OR=1.17,95%CI:1.08 ~ 1.28). ki (OR=1.22,
95%CI:1.05 ~1.41), A% (OR=1.78,95%CI:1.38 ~
2.31) HEARA K (OR=2.29,95%CI:1.38 ~2.31) fkH
B (OR=1.41,95%CI:1.29 ~ 1.53) 5 32 < 5 B i 18
g AU SEE TINA OG . B ik SR 48 A (OR= 0.50,95%C
0.34 ~0.73). THR#E A (0OR=0.54,95% CI:0.34 ~
0.73) AR EYHHEA (OR=0.62,95%CI:0.41 ~0.94) |
HEME (OR=0.57,95%CI:0.34 ~0.73) . #4375
(OR=0.26,95%CI:0.34 ~ 0.73 ) WAL AR R 2%, WK
1.2,

2.3 AW FRPEK SR EERH Cochran
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Bt , GBSk SNP K5 , AT FF AR AFAE A
SNP X &5 S R fel P = A W e, REARIT ST
MR 4345 AR fEE

& 2 Cochran Q R oGy 2k TR
Table 2 Cochran Q test results

ErS S Cochran Q & P1E

W2 A 31.676 0.063
el) 139.917 0.001
AR 151.365 0.003
B KRR 62.159 0.158
THREBA 40.000 0.007
HREYTEA 72.953 0.001
T I s 0.439 0.803
BERE 52.625 0.058
oTES) 8.349 0.870
TR 584.121 <0.001
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P<0.05# A Ky RE G- XK

SNP/M

22
22
22
22
22
22
90
90
90
90
90
90
108
108
108
108

OR(95%CI)

1.31(1.09~1.57)
1.31(1.15~1.49)
1.17(1.06~1.31)
1.17(1.08~1.28)
1.05(0.76~1.46)
1.28(1.12~1.46)
1.62(1.01~2.61)
1.27(1.04~1.55)
1.22(1.05~1.41)
1.22(1.08~1.37)
1.27(0.73~2.18)
1.30(0.89~1.88)

H————————> 3.06(0.91~10.27)

——
——
i

1.88(1.35~2.63)
1.78(1.38~2.31)
1.78(1.43~2.22)
1.79(0.62~5.22)

'—:—I—> 1.99(0.79~5.02)

‘H'”T

1rer

—f-}-i'Jl'-!-ﬁ-'I'-f{LT@-{-—{-—T-T—T-!—*-!—I—TT

1
1
1
L | | |
0 1

RIEE BRER

0.36(0.08~1.72)
0.86(0.66~1.14)
0.85(0.66~1.08)
0.85(0.70~1.02)
0.95(0.60~1.50)
0.96(0.60~1.52)
0.94(0.22~3.93)
0.46(0.25~0.86)
0.50(0.33~0.75)
0.50(0.34~0.73)
0.27(0.06~1.15)
0.46(0.16~1.29)
0.19(0.03~1.22)
0.49(0.30~0.79)
0.54(0.36~0.82)
0.54(0.39~0.75)
0.60(0.19~1.89)
0.42(0.15~1.21)
1.02(0.51~2.03)
0.98(0.64~1.48)
0.95(0.68~1.33)
0.95(0.72~1.24)
0.97(0.46~2.06)
0.89(0.60~1.31)
0.96(0.52~1.79)
0.84(0.60~1.17)
0.83(0.63~1.09)
0.83(0.66~1.03)
0.90(0.47~1.70)
0.88(0.62~1.26)
0.34(0.06~2.02)
0.61(0.38~1.00)
0.62(0.41~0.94)
0.62(0.46~0.84)
0.55(0.16~1.83)
0.48(0.15~1.47)
1.02(0.08~13.25)
1.28(0.73~2.26)
1.31(0.80~2.17)
1.31(0.91~1.91)
1.60(0.48~5.37)
1.72(0.54~5.50)

B
0.27
0.27
0.16
0.05
0.25
0.16
0.48
0.24
0.20
0.24
0.26
0.20
1.12
0.63
0.58
0.58
0.69
0.58

-1.02

-0.15

-0.17

-0.05

-0.04

-0.17

-0.06

-0.77

-0.70

-1.32

-0.78

-0.70

-1.64

-0.71

-0.62

-0.51

-0.86

-0.62
0.02

-0.02

-0.05

-0.03

-0.12

-0.05

-0.04

-0.18

-0.19

-0.11

-0.12

-0.19

-1.09

-0.49

-0.48

-0.60

-0.74

-0.48
0.02
0.25
0.27
047
0.54
0.27

-]
0.009
<0.001
0.003
<0.001
0.762
0.001
0.048
0.017
0.010
0.001
0.398
0.174
0.074
<0.001
<0.001
<0.001
0.286
0.146
0.219
0.303
0.185
0.087
0.827
0.852
0.930
0.014
0.001
<0.001
0.082
0.145
0.089
0.004
0.003
<0.001
0.390
0.117
0.952
0.913
0.754
0.694
0.939
0.555
0.899
0.294
0.184
0.090
0.742
0.495
0.241
0.050
0.024
0.002
0.335
0.204
0.988
0.386
0.284
0.149
0.452
0.370
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B3| REHEE Viiwans SNP/M OR(95%Cl) B P
RIEER RER MR EggerH] i [ 7% 39 HE— 0.40(0.14~1.17) -0.91 0.104

AL R B 39 —— 1.11(0.65~1.88) 0.10 0.700

T INBGE (BN AR TY) - 39 —— 1.34(0.91~1.97) 0.29 0.143

T R (58 RO TY) - 39 —_— 1.34(0.93~1.91) 0.49 0.113

] B AT 2 39 —0 1.63(0.45~5.92) -0.38 0.462

IEIE S 39 —— 0.68(0.27~1.70) 029 0.414

R /T e MR Eggerlal137% 79 — - ——————> 1.36(0.43~4.33) 0.31 0.604

IR R Ay Hi: 79 i 1.22(0.76~1.98) 020 0412

W77 2 INBGE (B RS AY) - 79 -q—- 0.99(0.71~1.38) -0.01 0.958

T 2 BG4 58 MOV ARY) - 79 il 0.99(0.72~1.36) 0.48 0.956

i B 1k 79 —= 1.62(0.53~4.93) 0.57 0.398

PP e o wrS 79 > 1.77(0.76~4.13) -0.01 0.193

TR MR Egger[d /4% 41 - 0.32(0.00~58.35) -1.15 0.667

L v Fi: 41 b—II—! 0.92(0.35~2.41) -0.08 0.866

T ZEMBGE (BN AR ) 41 '-I—:—' 0.49(0.18~1.30) -0.72 0.152

7 2 G (B E RS R 41 HE 0.49(0.28~0.85) 129 0.012

fR] FAR AL 1 41 —_— 3.65(0.21~62.41) 117 0377

I 41 — m > 3.23(0.29~36.40) -0.72 0.348

HIERRS A K MR Eggerlnl 3% 3 - 1.17(0.09~14.46) 0.15 0.924

DB i Bk 3 | —————> 2.38(1.30~4.37) 0.87 0.005

T IBGE (BN AR ARY) 3 | ——B——— 229(1.39~3.78) 0.83 0.001

T ARG (E e MO RY) 3 | —B———— 2.29(1.39~3.78) 1.00 0.001

] ALY 7 3 | ————B——> 2.72(1.33~5.57) 0.66 0.112

pIE S eeS 3 —8————— 1.94(0.95~3.94) 0.83 0.209

LG sERe HEBER R MR EggerFlIA7% 39 —8—  0.87(0.22~3.50) -0.14 0.848

DL Bk 39 Ll 0.59(0.38~0.91) 053 0.017

T INBGE (BN AR RY) - 39 - 0.57(0.41~0.80) -0.56 0.001

077 2 IAGE (RN RAL) - 39 il 0.57(0.43~0.76) -0.49 <0.001

A7 AR 39 '—l—:—' 0.62(0.24~1.57) -0.44 0315

IR =i 39 v—I—:—' 0.64(0.27~1.51) -0.56 0.319

W R E )55 3 LA MR Egger[d )% 14 ——f————> 0.94(0.13~6.98) -0.06 0.955

AL R Hi: 14 ri— 1.23(0.74~2.05) 0.21 0432

5 IRGE (BEAL S AR 14 - 0.97(0.67~1.40) -0.03 0.875

T NG (E 8 SO TY) 14 . - 0.97(0.67~1.40) 0.19 0.875

] B AT 75 14 —_—— 1.21(0.50~2.90) 023 0678

AU 22 14 —— 1.26(0.54~2.90) -0.03 0.601

TR MR RIZFES MR Eggerlal J77% 5 |————————> 34.45(1.11~1072.78) 3.54 0.137

piip & ER S 5 H——————> 2.36(0.88~6.34) 0.86 0.089

W72 INBOE (FEHLSAEAL) 5 -1—-—» 1.91(0.89~4.14) 0.65 0.099

0T FE BG4 58 MOV RY) 5 ————— 1.91(0.93~3.94) 1.23 0.079

i BB 1 5 > 3.41(0.74~15.67) 117 0.190

PG w7 5 8> 3.23(0.74~14.14) 0.65 0.194

A MR Egger[d /4 15 = ; 0.09(0.00~10.83) -2.37 0.346

AL Bk 15 rl—: 0.25(0.06~1.02) -1.37 0.053

T EINBGE (BN ARRY) 15 -I—o: 0.26(0.09~0.76) -1.35 0.014

T INBGE (B T AR RY) 16 | 0.26(0.09~0.76) 2.32 0.014

fR] FASE AL 1 15 —r 0.10(0.01~1.17) -222 0.087
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Figure 1 The results of Mendelian randomization analysis methods
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Figure 2 The scatter plot of the Mendelian randomization methods
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