T EES: 2023451 H4 35 5651 Prev Med, Jan. 2023, Vol. 35 No.1

055 i MR A AR O IR B o B8R B MLAL F 5

e, X', BaRE, RA, B@k, TEX, PT!, RAR

LWL EZ R N T AR RE, WiVE BN 3100535 2 #r7LABEZy R, Wil Bl 310053

HE. BY FRAHEEREENE (MR) BF58 07000 550 B A48 (AS) ﬁiﬂﬁﬁ‘ﬂ@a‘éﬂ% Fik Eid3mik
#ﬁ%ﬁﬁléﬂfwﬁ% (GWAS) UdE ASHHIEH 16 383 186 MHLZ TR Z AN (SNP), &5 IR NHAH Y 378 1~
SNP FIZ AL WG MHPE S HE I 1Y 126 41> SNPHERL. LLAS WESJRAs /Y, LIRR ﬂlékl‘ﬁéﬂiwlﬁr/\ﬁ%'ﬁl%? i3 55 W A
AEAERAI I SNP VRN T HAS R, SR 22 AGE (IVW) PPAR I IEAR SG 2680 5 AS 22 A KUK (0 D6 B% 5 SR I R Bh AR
% . MR-PRESSO #:%: . MR-FEgger FIAMATHUSRME T, G5R  SABRATEAI L, 8t &# T 0 8 A & 2E AS
B RS - TF 33.5% (OR=1.335, 95%CI: 1.059 ~1.682) ; Z&/EWLIHIT 4> AR 0 1 4Rl 2E, AS & AE R BT 101.4%
(OR=2.014, 95%CI: 1341 ~3.024), HHRAMULKILEE . MR-PRESSO #B60 ¥ 13 5 T — B B R M i3t . MR-Egger [811
IR EIMAAAE 250, B8 B2 T A IR AR 5 AS & A8 XU T A G

KEER: WO SR EMEE A AR S, TEURRNLL

FE43KS: R593.23 XERFRIZAD: A XEHS: 2096-5087 (2023) 01-0001-05

Association between smoking and ankylosing spondylitis: a Mendelian

randomization study
YANG Hong', LIU Wei', LUO Peiyang’, SONG Jie', JIANG Yuqing', HE Zhixing’, YE Ding', MAO Yingying'
1.5chool of Public Health, Zhejiang Chinese Medical University, Hangzhou, Zhejiang 310053, China;
2.Zhejiang Chinese Medical University, Hangzhou, Zhejiang 310053, China;

Abstract: Objective To evaluate the association of smoking with the risk of ankylosing spondylitis (AS) using a Men-
delian randomization (MR) approach. Methods A total of 16 383 186 AS-associated single nucleotide polymorphisms
(SNPs), 378 smoking initiation associated SNPs and 126 lifetime smoking score—associated SNPs were collected from
three large—scale genome—wide association studies (GWAS). The association of smoking phenotypes with the risk of AS
was examined using inverse—variance weighted (IVW) with AS as a outcome variable, smoking initiation and lifetime
smoking score as exposure factors and SNPs with strong associations with smoking as instrumental variables, and sensi-
tivity analyses were performed with maximum likelihood-based method, MR pleiotropy residual sum and outlier (MR-
PRESSO) test and MR-Egger regression analysis. Results A 33.5% increased risk of AS was found among genetically
predicted smokers relative to non-smokers (OR=1.335, 95%CI: 1.059-1.682), and an increase in predicted lifetime smok-
ing by per standard deviation resulted in a 101.4% increased risk of AS (OR=2.014, 95%CI: 1.341-3.024). The maxi-
mum likelihood—based method and MR-PRESSO test showed consistent correlated effect estimations and MR-Egger re-
gression analysis identified no evidence of pleiotropy. Conclusion It is genetically predicted that smoking is associated
with an increased risk of AS.
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Figure 1 Design of the Mendelian randomization study

Q Keg W T HAR & 2 B2 S AAE R, & P>
0.05, WI4E7% SNP Z [H£7 75 5 5 19 o] Be /)N
R IVW [ 8 R0 AT A3 A DG s Rz, SR A
IVW BEDLAN AR . TS SNP X R Wald L
i, BUFHIZ SNP 5 AS [H] AN (EFRLLIZ SNP 51
M2 T8 I RERAEL, K5 BT SNP (1 Wald FCAELBEFT 0
BAIT, BZOFhs L B A IS AS KX Z
[ R . MRS AS & A A SEIRAUN Al T AR W AR
ANBERS R, OR {H K H: 95%CI Hiik ; LA HPE
35 AS KA RIS A 1T DAL A IR 53
1 AR UE2EXT DAY AS KA KUK A /Y OR 1 M =
95%CI ik .

125 SURMESHT VR I CHRZE R fE i, R
FHE KR HEi: . MR-PRESSO ¥4 . MR-Egger |7
A AT R S B o Y R R R SNP 00 (B A
e I 2 1 BV AE 2 8OPERSE B RS ek T AR
MO AT SR B S BRAL N AR 7. R MR-PRESSO
Ao 0 T S Bk S b S AR, T A AR IR S 9 R AL
Moo 2R MR-Egger [B1IH PFAS 3 76 09 2 80Pk, #
MR-Egger Bl #FEIN 5 0 AH2E 8K, B g 1
) P {<0.05, #E/RiXE SNP Z[EfF7ELatt,
WA 280

1.3 %t RH R 4.1.2 B4 “Mendelian Ran-
domization” F1 “MRPRESSO” F&/FAL40 41, #5/K
HE «=0.05.

2 & B

2.1 FHEFTMGEIEE AS X VE N AEEY

T HARG, 345 WA G SNP XFR (1Y F (B {5 [
119211 ~ 844,577, %k 154.419, ¥y>10,
FEAESS T HAR R faf (AT REMEE/N . Cochran's Q £
5 P {HA 5.21x107°, PHBLSR A VW B AL 35 1 A5 1
AT RN AL T 25 o, SAMAHAHE L,
1AL A O W KA AS RS BT 33.5%.
K B KA LUk B A 7 BB A B A5 381 T — B0 ¢
R Al i1 . MR-PRESSO #:36 & 3 2 /> B BE(H
SR G EE R BRI S AS & A KU A G . MR-
Egger 18573 #7 K & BLIEAE Z 301 (P jgen=0.094) o
LK 2 FE 3.

2.2 mAEFTM L ARIRIES L AS B9 KEE 124
AN LA W T 23 A G B SNP R B F (R L R
25.511 ~163.320, i%CH 34.365, ¥>10, fAAES
T HAR G A AT et /N o Cochran's Q i3y P
0 0.178, PR IVW [E] 5 R4 A5 8 k47 5 Bk
BOVAR T, SR N, KAMARTE AN 1 AR
W2, AS KAENE FTF 101.4%, Fe KSR 153
T IRV AT, MR-PRESSO #3631k & 3
BB . MR-Egger [0 53 H7 K % BLAF 7E £ 80 1k
(P upss=0.691) . ULEE 2 FIE 4.

3 it it

CAMEERA TR A ISR s, ARl RE
AS KM R R IURA S AR A MR A
FEBOT, W TGOS ERA TN TR RSk
W BRI, MR M RUE TS AS Kk
Z AR R PR OCHR



4 - FAPTEES 2023451 A% 35 55 11 Prev Med, Jan. 2023, Vol. 35 No.1
TR WIS SNP OR{H 95%CI PH
SR A W5 28 IR 345 :I—H 1335 1.059 ~ 1.682 0.014
TSk e 345 EI—H 1.346 1.064 ~ 1702 0.013
MR-PRESSO K% 343 !—H 1.237 1.012 ~ 1.511 0.038
LIRSy T ZE ARG 124 E ] 2.014 1.341 ~3.024 0.001
BRI Lk 124 i —— 2.044 1.324 ~3.157 0.001
MR-PRESSO 4 46: 124 E —l— 2.014 1.310 ~ 3.095 0.002
I . | I |
060 160 2,60  3.60

2 gL BN AR S AS IR AR A

Figure 2 Forest plot for the association between genetically predicted smoking and ankylosing spondylitis
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Figure 3 Scatter plot for the association between genetically

predicted smoking initiation and ankylosing spondylitis
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Figure 4 Scatter plot for the association between genetically

predicted lifetime smoking score and ankylosing spondylitis
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