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Abstract: Objective To examine the association between inflammatory cytokines and arrhythmias using two—sample bi-
directional Mendelian randomization (MR) approach, so as to provide the basis for the prevention and treatment of ar-
rhythmias. Methods Data of 91 types of inflammatory cytokines were collected from a meta—analysis of genome—wide as-
sociation studies (GWAS), and data of 7 types of arrhythmia were collected from GWAS database of susceptibility

genes. A forward MR analysis was performed using the inverse variance weighted method with inflammatory cytokines as
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exposure and arrhythmias as the outcome, and a reverse MR analysis was performed with arrhythmias as exposure and
inflammatory cytokines as the outcome. The positive and negative direction of association was evaluated using MR Stei-
ger test. The sensitivity analysis were assessed using the Cochran's @ test, MR-PRESSO test and MR-Egger regression.
Results Forward MR analysis results showed that fractalkine (OR=1.231), fibroblast growth factor 5 (OR=1.105) and tu-
mor necrosis factor (TNF)-related activation cytokine (OR=0.848) were statistically associated with ventricular arrhythmias
(all P<0.05). CD40L receptor (OR=0.970), fibroblast growth factor 5 (OR=1.071), FMS-related tyrosine kinase 3 ligand
(OR=0.958), and monocyte chemotactic protein-2 (OR=1.020) were statistically associated with atrial fibrillation (all P<
0.05). TNF-related activation cytokine (OR=1.125) was statistically associated with paroxysmal tachycardia (P<0.05). In-
terleukin—15 receptor subunit a (OR=1.001) was statistically associated with bradycardia (P<0.05). C—C motif chemokine
ligand 28 (OR=1.974) and interleukin—7 (OR=1.738) were statistically associated with right bundle branch block (both P<
0.05). TNF superfamily member 14 (OR=0.784) was statistically associated with left bundle branch block (P<0.05). CXC
motif chemokine ligand 11 (OR=1.277), interleukin—12B (OR=1.127), matrix metalloproteinase-1 (OR=1.333), stem cell
factor (OR=0.874), and TNF-p (OR=1.152) were statistically associated with atrioventricular block (all P<0.05). Co-
chran's () test detected no heterogeneity, and neither the MR-Egger regression nor the MR-PRESSO test revealed hori-
zontal pleiotropy of instrumental variables (all P>0.05). Reverse MR analysis showed no association between gut microbi-

ota and constipation (all P>0.05). Conclusion Among the 91 types of inflammatory cytokines, 12 types were associated

with increased risk of arrhythmias and 5 types were associated with decreased risk of arrhythmias.

Keywords: arrhythmia; inflammatory cytokines; Mendelian randomization; causal relationship

ORI ODMER SR (30 &R 32
OB, T A A RO R AP 73 Dy S8 PR R O
R, BiEZ WOt S mpE L S, FE L
OB OEBZ AL B E SR N DR
I 23y R MR Sl e e, B R e 2E X
W, FECOIEMERRIE, BRI IR O E L G
., W R IO B ERE R AN L T B R -6
2R -8 SEE T AR AR A s S A A E
IR -6 BESZIRLCE AL A BRRE , iR DR
o R FEFLAE (Mendelian randomization, MR) 5%
TERE R T SY (genome—wide association
study, GWAS) Kl HATIN=A TS, REICNR
e 2R RSt R AET I o ARWF SR R AE K 1
FLOHERE R GWAS B, RHIPIREA LS MR J7
B Hr 91 FhIER 5 7 RO AR I RER R,
N A H BT iA S AR .

1 ARSI
11 AR
RAE R FEE K A —I0 GWAS 25765007, 46

14 824 ZWFFENS . 91 FhRAEN T o1, LA H AL
ok B 5 L GWAS Ui 2, o df s ok

(1 018 %5 4 F1 327 198 & %) . > 5 B 3
(60 620 1495 1 F1 970 216 44 %7 HR) . F4 & k0 3

oF (4 787 BIREEIFT 116 926 4 XFHR) . LoBhit 28
(1 254 B HIFT 461 756 24 XFHR) | A7 R S A% S FHL i
(405 19 B AN 156 711 &4 % B8 ) | 22 o 4% 5 BHL i
(775 R BIAT 156 711 2 XFBE ) 1 g =8 4% 5 B Vi

(2 388 B HIF 156 711 ZXFHR) 7,
1.2 F&k
121 T RAR i

PIFEARL A MR AT 56T 3 %0 TR AR Gk
B (1) MHRME, THARRSRERR W E ML,
(2) ghsite, THRARSRRNEILL; (3) fHb
PE, THAS AN bR 2 7 R S AT AR 7 2
45k,

K FH DL AR v O e A 5 25 A B S IR 2 5 1
(single nucleotide polymorphism, SNP) {7 : (1) ik
P P<5x1071E8 WM EIE ; (2) BCEESIAFA
ZH P=0.001, BAEHE=10 000 kb, HERRFEH L%
PERYSZ R 5 (3) NI 25 457 35 PR A 38 AN — Bl [l 3¢
SNP; (4) 58 F geit &bl THRASE R EE, TH5E
AR F=RISE?, Hoh B SRR RNAE, SE N
PrifER, F>10 BEHIATATESS T RS R WS
1.22 MR 4387

PL o1 FhRAEN 7 s, 7 MR NS R
PEATIE ] MR 43875 SRA MR Steiger £ 52 7F4 MR
ZER PR RMIER T, # P<0.05, Wit—P
DL 7 Rl AR B 2R, 91 RhARIE R R4 R i T
JIa] MR 43887 R 7 Z AL (inverse variance
weighting, VW) ¥EAERN MR Z0HT i 20515
1.2.3 U8B

K H Cochran Q 30 PFAf & Fitk, P<0.05 %W
FEAESITPE . R MR-Egger [A1J3:H1 MR-PRESSO
KgAK 2800, 715 MR-Egger 111972 9 #
i, P<0.05 FWIAFAEKF- 2Rk




BT EEE 20244511 A48 36 #5511 China Prev Med J, Nov. 2024, Vol. 36, No.11 - 967 -

1.3 S%itotr

K H R Studio 4.2.1 A4 TwoSampleMR 0.5.6 Fl
MR-PRESSO 1.0.0 #5831 534 &R Benjami-
ni-Hochberg 75 kAT Z B IE, 5 2 U Y £
IRABAE (false discovery rate, FDR), FDR {9 P {H<
0.05 FERAAERR G R . Kil/KifE ¢=0.05.

2 & 7

21 EEBTFH5EMSAELF GG MR 54

1EM MR 3 Hr gt R woR itk A 7 C-X3-C 7
Botk 1, REF4EgiE A N+ 5. FIAr & -20 FibE
B T (tumor necrosis factor, TNF) #HKI540H
FHMA TS EEOBRREEAERRLR (B P<
0.05) . Cochran Q Fi3u 45 R4e/m K7 (3 P>
0.05), MR-Egger [HlIH7% . MR-PRESSO #iinsh iz
AL (3 P>0.05), Wk 1.

JZIE MR ZrMréh SRk &l s o a5k
KT C-X3-C JEFHLIAR 1, merganigd KT 5
1 TNF OGRS AN FAAER R X R (35 P>
0.05). W3k 2,

22 XERTHOEIEHRE MR 547

1E] MR M5 3R s CD4OL 324K | hL&r4E4
MIAR B F 5. FMS HERS R 3 Ak . Ha
-6, HEMMBALEN-2, WRETFHET -
1, BiFER G 1AL, TNF FEJE T 00585 S5 500 AR
UL Tt R 2 5 Tl DTS ) 5 0 o B Bl A AR IR G R
(¥ P<0.05), Cochran Q Kigazh R nIL R mbE (3
P>0.05) , MR-PRESSO #i % %% i 2 7 i 5% 7% M
1A1. TNF #F R T 5055 175 5 500 R0 PR U0t 750 2 375 il Do
WSRO 280 (35 P<0.05), HATGK V£
Bk (# P>0.05), W 1,

] MR S 25 R & B0 B B sl 5 CD4OL %7
. MMM K T 5. FMS R i 20 R I
3 ECHR . HEZAIEbE -2, LR 1A1, TNF

FEJR T AR5 175 T 00 R R VRl R -5 Tl e s A AE
RBRFR (¥ P>005), W#E2,

23 KXEBRFSLSMHLMHCsHEE, SHEZE NG
MR 2#7

1E] MR ZrMras SR Bon, R - B w2 4 7%
FEA . HAER-5. MR M. INF A 1615
UL TSRO IE AR R R, AN
F-15 2K o WE . ANFR-17C 5O 3l A7 E N
WEKAR (¥ P<0.05), Cochran Q K4 i4E/R I 5H
e (¥ P>0.05), MR-Egger )%, MR-PRESSO
K g R R oK 230 (3 P>0.05). WLER 1.

J ) MR 43 B 45 SR R & 3R & Pk 0 3l it i 5
TNF MCEIE AN T AR R LR KA
DB S AN E-15 2K o WERAEHRELXR
(¥ P>0.05), WL.3% 2,

24 XEWRTE AL RIAAFHRA., FEAEFRAG
W MR 47

IEM MR g B, C-C 37 b 1
28, ANER-7 SHR L FHEEAFERRCR
PRZEFRT-3 I TNF BERE 14 52K A%
SR AR R OXC BB TR 11,
HAE-12B, HANE-2. AN E-4, M5 FEE
JEEAB -1, TAMET . TNF-B FIH R 5 5k
ELA A R S B A T A E R R R (B P<
0.05) . Cochran Q Ky &5 R /R IC R (3 P>
0.05), MR-Egger [MJ4%L . MR-PRESSO #5525 42
INTEAKEZ8E (¥ P>0.05). W3k 1.

KA MR 3 Mr s o, R AR A R LS
B 5 C-C 37 bR Rk 28, FIAR-7 17
TERIRICR ;. RAMAR AL 2 S TNF H K%
WO 14 FFERIR KR KA ELRHEES
CXC JEFafb R Flck 11, AR -12B, IyE 3
PR E AN -1, T4 7 F TNF-B 776 K2R
XFE (¥ P>0.05), WFE2,

F A RIENTHOERWHIER MR 7347 B0k b s

Table 1 Results of forward MR analysis of association between inflammatory cytokines and arrhythmia
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Table 2 Results of reverse MR analysis of association between inflammatory cytokines and arrhythmia
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