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Abstract: Objective To evaluate the association between Crohn's disease (CD) and frailty using a Mendelian randomiza-
tion (MR) approach, so as to provide the evidence for prevention and control strategies. Methods Genetic association
data for CD were collected through the International Inflammatory Bowel Disease Genetics Consortium, with 20 883 sam-
ples and 12 276 506 single nucleotide polymorphism (SNP), and genetic association data for frailty were collected
through a meta—analysis including 175 226 samples and 7 589 717 SNPs. A forward MR analysis was performed using
the inverse—variance weighted (IVW) method with 37 CD-associated SNPs as instrumental variables, and frailty as the
study outcome, and a reverse MR analysis was performed with 13 frailty—associated SNPs as instrumental variables and
CD as the study outcome. The heterogeneity was assessed using the Cochran's () test, and the horizontal pleiotropy was
assessed using the MR-PRESSO global test and MR-Egger regression. In addition, the robustness of the results was ver-
ified with the leave—one—out. Results Forward MR analysis results showed that patients with genetically predicted CD
had an increased risk of frailty index relative to those without CD (8=0.018, 95%CI: 0.011-0.026, P<0.05). Cochran's
Q test detected no heterogeneity (P>0.05), and neither the MR-PRESSO test nor the MR—Egger regression revealed hori-
zontal pleiotropy of instrumental variables (both P>0.05). Leave—one—out analysis showed robustness of the MR analysis

results. Reverse MR analysis showed no association between frailty index and the risk of CD (OR=0.740, 95%CI: 0.206—
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2.661, P>0.05). Conclusions Genetically predicted CD is associated with an increased risk of frailty. It is suggested

that screening and prevention of frailty should be reinforced among CD patients.

Keywords: Crohn's disease; frailty; Mendelian randomization; causal inference

TR AR IR A AN BT T A (3 BBk AN
b SRRt PR RSB0 S RE T DR A AR R RS, AT
B R E AR L AR B R R T RS . e B R
(Crohn's disease, CD) & %3 4E M 9% (inflammatory
bowel disease, IBD) [#EZW A Z—  J&—Fff A
RIS PR AR S SAE S, AL BN Ry e
AT Ty S | PRI TR 3R RN T T A R A A LA
BRI N M S N R 2 BETEBA
FIWFSE R CD 535 1 PR OG- TRk HE =, (B
]I 32 B4R S . IR FE . BRI Sh P SF IR AR I R 52
M, AT RES R KU HEWOAN ERG L Ah, (RS
PEWFREA AR, H2) 32 325 PR 2 R Z R S ml A
R, TERIRAERT EAAE—E I RRTE . R
BEHLLL (Mendelian randomization, MR) FEA R EE
TR R A ) PR BYSEIE , AT v i DR R
WP L TR g 7 ARFSE B AR WL MR
B At CD HEs 2 Mg RRIC R, LUE R B 5)
CD 5 355 J 38 I AR 0 B 3 SR o

1 #EREFE

1.1 FHRR

CD Y3t IR B ok H E PR IBD jst {7 K
17 20 883 A (5956 fi] CD W ffil F1 14 927 4 %f
B s RBUPAHCIE A JBE 38 4>, Hip 25 A~ 52200
PIHRER, 5550 13 AL A S AT Bm sl R e
Koy FEEEE 12 276 506 MR ZB AL (sin-
gle nucleotide polymorphism, SNP) ™, FE55H)IRIE K
BB A —WifudE 175 226 A (164 610 & T A
110 616 2 Fi e ) Ay 2 3L 4 CHR BE5E (ge-
nome—wide association study, GWAS) HJ Meta 5347,
SRR . ThRE . DB A L YRR 49
A BRI IR AL, IR 7 589 717 4
SNP 1,
1.2 7k
1.2.1 it

MR L1525 R R BAT ARG A8 28 B8 T
HAR R, EWIRESSRZENERECR, XETH
R 3 MO RE: (1) BEES 5RER
ARADCHE s (2) GRS 5 2R 88 - 25 R OCHR TR A%
HETCK; (3) itfer 7 g i) AR B X 45 Ry it iy

U TTI7 = = TR S R 7 o R B €2 191 B SR )
SNP {8 T HAS B DL UE % (1), MR AR50 805
“TEVREL T R SRS I R BENL T L 45 TR st
R, AR SRRV R 2 B G RIIAEE . ey
LRI IR N R g, R R (2). ¥ TH
ARiE AR -RERERN R DAAha Al
WSS R kAR, i fe A s BT 280,
PR I3 A 56 SNP (1) 2350 DL SIE IR % (3)
122 THARGMERE

B, DL P<Sx10° 4T T HAS R A2, [RlA)
PL =0.001, kb=10 000 #F7E B F-MAHE, ik
T HAR G R M 7 SRS 5 R 2 A TR A G
) SNP /E 0 T HAR G 545 w8t i &, Mk S
TR Z AR ICY) SNP, R FEIE /% SNP, i 2 5 Fl
25 Jy A 80N AN I (] — 380, S PR, I B R
SNP i iy rs ' . Getafh . Qe b 5848 g
(A R VA X v S I |55 g A e SPR Ry A X v S
PRIATRAE . FEUME RS R B E, KBREA+
[ 27 FE RSB R (14 [813C SNP, fe, it itda F{E
AL T HASRAYSREE , LA F<10 Y N3ESS T AR
IbRAE, B IS5 R Rt . F=p/SE* 7, B R
SNP X} B FE N Z ROV (E, SE FR B WIbRAER .
ZHfiE 13 /1> SNP WA 0] MR 5%, 37 4~ SNP 44
AIER] MR 5%,
1.2.3 Ui MR BFFE T

CD S5 MM IE MR 43HTLL CD FHEHY 37
A~ SNP S T HAR G, LIRSS MsEsi)m; [ MR
ML AN 13 4~ SNP A T HAS &, LI CD N
W4 Jm o SR 0 5 22 AL (inverse variance
weighted, IVW) ., MR-Egger [A]JH7% | JInAC R Asr Bk
(weighted median, WME) . & B A £ 7% (simple
mode, SM) FIMIAARELE (weighted mode, WM) 73
Mr CD 5EFHRECEE, VW ARNER % IR,
DI T HAR S5 2 (BB E AT G o FEIIETA
THBEHA, EAFEZSHENTTERT, X
SNP FH U VA — DI A S, 45 28 S A4 11
", MR-Egger 5 IVW ) 3= 22 X 1 2 Bl H i
IR AR, RNl R4S R 7 25 M BIEUE N
BEPATIA . WME BT AU E A R A
BT HAS R 50% . FAE R/MES] SNP J5, X



B EE* 20234F 11 A58 35 55 118]  Prev Med, Nov. 2023, Vol. 35 No.11 © 945 -

RRBON AR, T ER R RS THE— SR 1.3 St adr

Ifo SM Fl WM 25T ARB il , fii HAT AR FH R 4.3.0 #AEH TwoSampleMR 0.5.7 F1 MR-
PRV Y SNP REE, JFRIIKZHERZE SNP 9 PRESSO 1.0 BRI, Kid/KifE «=0.05.
RNt > m B

1.2.4 UMY
K% M MR-Egger 7% . Cochran Q Ki 3% . MR- 2.1 CD 5 %3 X9 EHR MR o4 R

PRESSO # 46 Fll B — K 0 25 SR AR e . MR-Egger IE MR r#r g5 SRR, S5KRE CD HHLL,
BAREETAT S 0 ZEIAHZEROR, WFRR THARE  sHE#filley CD BE M s KT m, Wk 1, &
(BT BEAFTEAK 2850 o Cochran Q R 56 FH T AL 1, Cochran Q Fi3u3RHH, 24 AN SNP R &8 =%
%Aiﬁf}zézwﬂéﬁ%ﬁ, ZEEOK, SRR, S EME (0=45.492, P=0.133); H MR-Egger (P=
MR-PRESSO ;56 & A 7E B BHE, Jmid 25t 0.732) Al MR-PRESSO K5 (P=0.170) /R A7
H KL 1 B—a@ il B — IR A4 KPRk B . B —Ik R CD X555 AR
SNP Jf- P4l |4y SNP ETF%E@AJ‘?@@, DRGSR RAZ AN SNP [RZm, ULIE 2. =B B R SNP 3
A~ SNP 275 XoF PR R0 38 s ] 2 AXFRAE IVW R, TLE 3,

£ 1 CD 5E55CH MR g R

Table 1 MR analysis results of association between CD and frailty
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Table 2 MR analysis results of association between frailty and CD
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