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[{#HZE] BH BRLSRIENT 5L ERRZ YRR R, Fik AR
T NTF I AR R 2H B FE ( genome—wide association study, GWAS ) £idgfE, Ll 41 4
PERIEN T RHREEH R, BRI T — Ay 8 293 NRYZF 20E5E: LANE N2
JaZE i, BRI T 2B (FINNGen ) o Z3BlR AT J5 2R, (inverse variance
weighted, IVW ) | MR-Egger. A H{7%L (weighted median estimator, WME ) . AR
Kk (weighted mode, WM ) 1T PIFEAR G Z/RIEHLIL /38T, RH MR-Egger FIHME T2
Bk Ar, A Cochran's Q 1050 #E-AT S Bt 70 A, SR B —i&" AT HUS A 0 #r .
R WHATERBEIL T E IVW I 45 R BRI RAE R - AH DG 8 T35 B AR
( TNF-related apoptosis—inducing ligand, TRAIL) 7K~F ( OR=0.77, 95%CI: 0.61~0.97,
P=0.025) . F W2 Ho A 7% i R ( macrophage—stimulating factor, MCSF ) 7K ( OR=0.69,
95%Cl: 0.50~0.95, P=0.024) Fll 1 4fi }fd 4 % ~18 (interleukin-18, TL.-18 ) /K - ( OR=0.77,
95%CI: 0.61~0.97, P=0.026) 5T A AL WG L2 MR K AR, ZEik TRAIL, TL-18,
MCSF 5 IS AR ) R OCI ] REM IR RO ORI R 3R
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[Abstract)] Objective To explore the causal relationship between systemic
inflammatory factors and the risk of hepatocellular carcinoma. Methods This study was based
on the published genome-wide association study (GWAS) database. The exposure factor was 41
systemic inflammatory regulators. The data were derived from a Finland study with a sample
size of 8 293 people. The outcome variable was hepatocellular carcinoma, which was derived

from the Finnish database (FINNGen). Two-sample Mendelian randomization analysis was
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performed using inverse variance weighted (IVW), MR-Egger, weighted median estimator
(WME), and weighted mode (WM) MR-Egger was carried out for pleiotropy analysis, Cochran's
O test was used for heterogeneity analysis, and leave-one-out method was used for sensitivity
analysis. Results IVW results of two-sample Mendelian randomization analysis showed that
TNF-related apoptosis-inducing ligand (TRAIL) level (OR=0.77, 95%CI=0.61-0.97, P=0.025),
macrophage-stimulating factor (MCSF) level (OR=0.69, 95%CI=0.50-0.95, P=0.024) and
interleukin-18 (IL-18) level (OR=0.77, 95%CI=0.61-0.97, P=0.026) were negatively correlated
with the risk of hepatocellular carcinoma. Conclusion TRAIL, IL-18 and MCSF had potential

negative causal association with hepatocellular carcinoma, which migh be protective factors for

593

hepatocellular carcinoma.
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Figure 1. Schematic diagram of a two—sample MR analysis
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Table 1. 41 inflammatory factors

R fRIFR 37 SNPs OR (95%CI)
Pl KA B-NGF 9 0.86 (0.57, 1.30) "
JRETYEA AR A T FGFBasic 8 1.02 (0.49, 2.14)
JH AR A A PR HGF 9 1.72 (098, 3.03) "
/A AE AR EFBB PDGF-BB 14 0.82 (0.60, 1.13) "
THtipE A SCF 11 1.52 (0.81, 2.84) "
T2 A KRB SCGF-B 15 1.03 (0.80, 1.31) "
A AR+ VEGF 12 1.08 (0.80, 1.46) "
AL FRA27 CTACK 12 1.28 (0.85, 1.92) "
#EH FCX Rk MIG 17 091 (0.63, 131) "
RS RANTES 11 0.90 (0.61, 1.33) "
YR E S 1 10kDA IP-10 11 0.83 (0.62, 1.10)
Rz L MCP-1 15 0.93 (0.61, 1.40) "
Rz 3 MCP-3 4 0.84 (0.52, 1.35)
N SR A B A kA Al R Eotaxin 17 0.79 (0.56, 1.10) "
F A& 1 Lo MIP-1a 9 0.95 (0.61, 1.48)
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k1
HFR fRIFR 1 7. SNPs OR (95%CI)
FREAIM RAE S H 1B MIP-1B 21 1.13 (0.94, 1.36) "
AR R R o GRO-a 10 0.81 (0.65, 1.01)
AT A N T 1o SDF-1a 10 0.51 (023, 1.10)
HAfAZ-1P IL-1p 5 1.25 (0.70, 2.22)
FARIEA -1 32 T30 57 IL-1RA 9 1.19 (0.75, 1.90)
HAfEA & -2 IL-2 12 0.96 (0.69, 1.34)
FA N R 232 R 3E BT IL-2RA 9 1.02 (0.75, 141)
HAEN R -4 IL-4 12 0.67 (037, 1.20)
HAEAE&-5 IL-5 6 0.88 (0.56, 1.39) "
M E -6 IL-6 8 0.93 (0.45, 1.93)
H A& -7 IL-7 13 1.07 (0.82, 1.40) "
H 2/ -8 IL-8 4 0.84 (0.45, 1.57)
H A& -9 IL-9 8 1.25 (0.78, 2.01)
HANjEAE-10 1L-10 12 1.06 (0.73, 1.54) "
HaEAE&-12 IL-12 14 1.15 (0.80, 1.65) "
HAfN%E-13 11.-13 12 0.99 (0.77, 1.26) "
HAEE-16 IL-16 11 0.94 (0.72, 1.23) "
HAEAE-17 IL-17 12 0.94 (0.60, 1.46) "
HAfEA&-18 1L.-18 19 0.77 (0.61, 0.97) "
IR RS F—a TNF-a 5 1.34 (0.77, 2.34)
PlRESRFE N - TNF-PB 5 0.96 (0.69, 1.32) "
JiIR PR AE PR AR DG JR 1215 S i A TRAIL 19 0.77 (0.61, 097) "
T Ey IFNg 13 0.69 (037, 1.29) "
LN LA 75 S R GCSF 11 0.80 (0.45, 1.41)
5. I 240 A 7 S R 7 MCSF 9 0.69 (0.50, 0.95) "
5 20 B i P MIF 9 1.28 (0.83, 1.97) "
A AHEV—AAKEALRESNPs (P<5x10°) ¥ KmEF,
2.2 MROHLER i e
4 FH B A1 559 B i ) SNPs 1§ S —
(P<5x10°) , IVW &SRR, IR It e T
FERFAI G T8 S LA ( TNF-related apoptosis— ; N A R B
7 Weighted mode 0.66 (0.37 to 1.17) >—0—%—< 0.205
inducing ligand N TRAIL ) 7J( _Ti'/‘_ ( OR=0.77 . IL-18 15 Inverse variance weighted 0.77 (0.61 to 0.97) —— 0.026
15 MR Egger 0.84 (0.51t0 1.38)  ——=———10.503
95%CI: 0.61~0.97, P=0.025 ) . Eﬂ%élﬂﬂ@%%*u 15 Weighted median 073(053101.00)  ——ri 0.049
15 ‘Weighted mode 0.70 (0.48 to 1.03) —— 0.091
R T ( macrophage—stimulating factor, MCSF ) 0 1
K (OR=0.69, 95%CI: 0.50~0.95, P=0.024) B2 5HCCEERKESEREERNKERTF
HIE 40 jf 4 % —18 (interleukin —1beta, T1.—18) N E R E
K P (OR=0.77, 95%CI: 0.61~0.97, P=0.026) Figure 2. Forest plot of inflammatory factor
5 HCC AN ALK R, WK 2, MR- effector values with causal association to the
Egger 1 MR-PRESSO & £ il ] TRAIL, MCSF risk of HCC
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Figure 3. MR scatter plot of inflammatory factors and risk of HCC
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Table 2. Results of sensitivity analysis

5 MR-Egger Cochran's Qf 56
RAEH T
it PfH Off PfH
TRAIL -0.037 8 0.407 9.940 0.699
MCSF -0.002 6 0.979 1.247 0.974
IL-18 -0.022 0 0.708 5.473 0.978
C

A B

El4 REEFEHCCREXKEE “B—iK” BRMSITER
Figure 4. Results of leave—one—out analysis of inflammatory factors and risk of HCC
E: A . TRAILEHCCA £ R F; B. MCSFE5HCCA A MK ; C.IL-185HCCA £ R4,

3 it
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JENF5 HCC RARG R R R, 45R R
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TRAIL &R A F b i) — 5, J2
— il 281 A E IR AL R TR IR .
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Y. B IEIR AN AR S A AT TRAIL 3R
K, TRAIL FEGBEPRTT . A B o A0 I8 1755
i sl P AR B OCHEE U TRAIL 3l 3175 540
M TR R S A 2 A M A, (BT EE R
AN ICI A EEVE", Piras—Straub S5 5] 7E
66% NI, TRAIL ik KF K T
FlAEEEPE A2 X TRATL kK-
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B HCC %2 A2 AU B AL T 6 2 HL 5 i 40 i
1 DR4., DRS I T2 R S5 & fih & aifa i T,
ARESEAS TP ANh RIP 5 o-FLIP SERVTER,
M55 HCC g = 27", ik, TRAIL 7]
YE2H HCC VAT Y EE 2250 55 . Helmy S8 AT 9E R
3 TRAIL (9335 T LLEk 3% HCC K BRI RE,
2% HCC F e P25 0 4 bk %52 F F 41\ TRAIL
A S S AN A0 HepG2 P T, LU
AR R TRAIL J2& HCC AR R & .

IL-18 JE4HH I+ 1L-1 FIEM R 2 —, &
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YIMOG, YRR MERTAG B, H Caspase-1 iff
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0B A E T O A0 A A M TS A YL BRI T
IL-18 FE I 1) Lewis fili 483 41 I8 #k LLC™'. C6 B i
Jo8 A A BTN/ BRI S 40 OVEM™” B 44 P 3
JAPER B AR, RS o, R HCC &
HIMTE Y 1L-18 Tk B AL IE® A, %
W M ABE G 25 AL T 18 F. BT RM,
IL-18 7£ HCC Mg A= K b SR R A I Ve, A
TR A AR B R T RE P X H22 MR/
AR A rmIL-18, 25 FR 68, X g A
K THRE A 4 FH A/ BB AT 2 5 50 A e A
KHKZ; HAh, A FE R rmlL-18, i
PRI D ) e 2k SR e R I P g PR g 8 3
PEICHED TL-18 X+ HCC ALY ML £ 22 i e
EMRR I T A ok . R TR R A
fifgRg A K

MCSF X F% CSF-1, J&—fh =248 7 T i i
N HA TS R AR R RO AN R T, e
T B B 1T ) SR AR B . MCSF REAIS 3%
R E R A KIE BUETS , 55 B WA g 5
AR PN TR 4R, MCSF %5386 SRR .
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