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Bidirectional causal relationship between multiple sclerosis and

inflammatory bowel disease based on Mendelian randomization
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Abstract ; Objective To explore the bidirectional causal relationship between multiple sclerosis (MS) and inflammatory bowel
disease (IBD). Methods The dataset was pooled by genome — wide association studies ( GWAS), of which MS data
contained 14 498 samples and IBD data contained 24 865 samples, including 6 968 cases of ulcerative colitis (UC) and 17 897
cases of Crohn’ s disease (CD). Random effect inverse variance weighting (IVW) , weighted median ( WME) , MR — Egger
regression, and weighted model were used for MR Analysis. Results MS was found to increase the risk of UC (IVW; OR =
1.108; 95% CI. 1.012 - 1.213; P <0.05), but not associated with the risk of CD (IVW. OR =1.021; 95% CI. 0. 926 —
1.127; P>0.05) ; UC also increased the risk of MS, and the two were causal (IVW: OR =1.096; 95% CI; 1.027 - 1. 169;
P <0.05), and CD was associated with an increased risk of MS (IVW: OR =1.133; 95% CI. 1.003 —1.279; P <0.05).
After the MR — Egger regression intercept item test, it was found that there was no horizontal pleiotropy (P >0.05). The
heterogeneity test results were all <0.001, so we should pay more attention to the random effects IVW model. Conclusion

MS is associated with an increased risk of UC, but the effect on CD is not significant. IBD increases the risk of developing MS.
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Fig.1 Schematic of two — sample MR analysis

HHHI BN R® <0. 001,kb =10 000; #:4, #LA 1-
i 6 i Y SNPs odfs &5 Jmy 28 s P Bc s . 53 b,
TR SS THAS XA RS, AR F A5
PEATPPAL, BER F A6/ T 10 f SNPs,

1.4 MR o4 AHEFER FHBEHLAON 07 22 InkGE
(Inverse variance weighted, IVW ) | il A 37 %% 3%
( Weighted median, WME ) .MR - Egger [0] )5 F1 i A%
RUHEAT MR Z3#7, LA IE MS 5 IBD (80 m R OC & .
T HAR R R = A FERRET, IVW JrikfEgeit b
AR, 53 A =Fh MR 7 A Ah 58, DU &b 5+
FAMERIK- Z2 IR 24 I AF . MR 455  LALL (B L
(OR)F1 95% EAFIX[E] (CI) Ron o IVW EARNTG A
N CTEIR C R IR I EY S €/ TR K-S a p - NP S Y OTA |-
MR - Egger [0 )7 JH] 25 J&) 75 22 #4 f8) 800PE S AL R 47 41
B VPN TR EE X 4 JRy R 5 T BOE — 2 T AR
T ARG T A INA A LR Ty 12 53 B 2 5 R
S5 OCZ 5 AU AL AR i PR SR A8 A AR R
SNPs 43} 242651, 3 LL SNPs % £ B9 28 A3
PR

1.5 KF SR HAr RAEAER L) MR - Egger
[ A AR TR 3 7K 1 22 R, > LA SR AT O 5, T



- 972 -

BRI =2 2024 4F58 51 4555 6 )] Modern Preventive Medicine, 2024, Vol. 51, NO. 6

UEBZHFEAAFAE K- Z 80Pk 5 DL Cochran Q Siit 5t
Ry S BT, 4 A 0 2 SR B AT e 2 2 S, W B 45
REA S AT B 5 e M, LA E A TR
SNPs X 285 3 77 A 5 W0, G231 43 T B 7E Two Sample
MR # e ifA T,

2 5 R

2.1 TRAETF FEWFS MS X) IBD (R C R,
LI MS JyZ& %  UC/CD R4 Rt 4T MR 438, 43 5l i
T 46/45 A~ 5 MS 56 T HAR 5, MR - Egger [A]
I B 150 49 51 R 0.004 (P =0.813)/0.019 (P =
0.252), 4L UC/CD 252 MS Jgs Rkt MR 43
M, 23 0% T 307114 4~ 5 IBD A 5649 T H AR &,
MR - Egger [8] #5354 5 7 0. 013 (P =0.541)/
0.039(P =0.082), & F /5, ¥705 T HAERL
N, H SNPs 545/ AEAESE R 28500, I ik MR 2 #r
FEATIGE Ry PR HEWT A 850 7, Lk 1

R 1 MR - Egger [alIH BRI

Table 1 MR - Egger regression intercept term test

AR ik SNPs M4 P
MS uc 46 0. 004 0.813
CD 45 0.019 0.252
uc MS 30 0.013 0.541
CD 114 0. 039 0. 082
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Table 2 Results of MS and IBD MR analysis

5 %R WiRS B SE OR(95% CI) P
MS uc MR - Egger 0.083 0.095 1.086(0.902 ~1.308) 0.387
WME 0.138 0.040 1.148(1.061 ~1.242) <0.001
VW 0.103 0.046 1.108(1.012 ~1.213) 0.027
JINAUAR 7Y 0.102 0.043 1.107(1.018 ~1.204) 0.022
CD MR - Egger -0.082 0.102 0.922(0.755 ~1.125) 0.426
WME -0.113 0.026 0.893(0.848 ~0.940) <0.001
VW 0.021 0.050 1.021(0.926 ~1.127) 0.671
ARG 78 -0.106 0.025 0.899(0.856 ~0.944) <0.001
uc MS MR - Egger 0.025 0.112 1.025(0.822 ~1.279) 0.829
WME 0.065 0.028 1.067(1.011 ~1.126) 0.019
VW 0.091 0.033 1.096(1.027 ~1.169) 0.006
A RS 78 0.058 0.038 1.059(0.984 ~1.141) 0.139
CD MR - Egger -0.155 0.171 0.857(0.613 ~1.197) 0.367
WME 0.113 0.026 1.120(1.064 ~1.178) <0.001
IVW 0.125 0.062 1.133(1.003 ~1.279) 0.045
JIASASE 7R 0.095 0.030 1.100(1.037 ~1.166) 0.002
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Table 3 Results of Cochran () test

ot %R Cochran Q 1§ P
MS ucC 170. 1 <0.001
CD 598.9 <0.001
uc MS 84.3 <0.001
CDh 2 280.0 <0.001
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