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WE. a6 XA HEREISHF % (Mendelian randomization, MR ) ik A4% 52 4 B 3K 5 B Fr b R 2R b FL &
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Fik MAAIRIG R AE F B A (the Global Lipids Genetics Consortium, GLGC) A= & i ) 4 3 PR3 & 3k F 4085
(Expressed Quantitative Trait Loci Genome Consortium, eQTLGen Consortium) ¥ 323K T 5 Jig Ji PLIK A8 % 69 i 15 &
ARG ey G AR B RS, P B AR AR s 2 e AR AE A R R ¥, 5 %)k B GLGC #= eQTLGen
Consortium ; COPD 4£ 34 25 B % %, & B 3¢ 2 3 3% & (https ://doi.org/10.1038/541586-022-05473-8) , ¥ 5 % E L&
3% 4G 5% 69 M 88 % AP (single nucleotide polymorphisms, SNP) 4k 4 T B % & | 5K Jf| i 75 £ e A % (inverse-vari-
ance weighted, IVW ) 4E 4 £ %547 77 4% & Bg i Mk £ COPD P 9 B R AE A & 1% s 25 4 ¥e. % 4F COPD & % £ %
vy MR-Egger & )3 ik fo hn A ¥ 4% 40 % ( weighted median, WME) 4 % IVW 25 R 694k 538 | R A B — i 408 2
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Ftk ey AR IELE R G AEEM  R A R-TE ST RS R B ERGHE L, *FTiA3] COPD R 2565254
Y5 CETP, 72 ATl FAo e HER IR M 1B 3% . &% IVW 3254 % R % 7, LDL-C(OR = 1.077,95% CI:
1.001~1.159,P=0.046) #= TC(OR=1.088,95%CI:1.002~1.181,P=0.044) 1& 4% K F ¢4 3% v 5 COPD X 4 3% He 48
%, CETP iif: K843 4n 5 COPD K &34 A48 % (OR=1.179,95% CI:1.052 ~ 1.321, P=0.004) , MR-Egger &
Ja Cochran's Q #ode B —Z MR FHTLER LA TR B RN, 4k 0IEFF2 COPD 08B A %,
LDL-C#» TC K-F 493§ n k5 COPD %9 XA H % , /£ 3 AN fig 2hahde 5 F  CETP 72 COPD A T W 1kik 2y de.b.
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Genetic association of lipids and lipid-lowering drugs with chronic obstructive
pulmonary disease based on Mendelian randomization

WU Tong, YANG Jingyu, LIN Dang, XU Wanru, ZENG Yujun
(Department of Respiratory and Critical Care Medicine, The Affiliated Suzhou Hospital of Nanjing Medical University,
Suzhou 215000, Jiangsu, China)

Abstract: Objective To explore the causal role of lipid traits in chronic obstructive pulmonary disease (COPD) from
a genetic perspective and to evaluate the potential impact of lipid-lowering medication targets on COPD by using Mende-
lian randomization (MR) analysis. Methods Genetic variants associated with lipid traits and genetic variants coding
for lipid-lowering drug targets were extracted from The Global Lipids Genetics Consortium ( GLGC) and the Expressed
Quantitative Trait Loci Genome Consortium (eQTLGen Consortium ). Lipid traits and lipid-lowering drug targets were

extracted from GLGC and eQTLGen Consortium as exposure variables, and COPD was derived from the FinnGen data-
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base (https://www.finngen.fi/en) as the outcome variable. Single nucleotide polymorphism ( SNP) strongly associated
with the exposure variables were used as instrumental variables, and the inverse variance weighted (IVW) was used as
the main method to explore the the causal role of lipid traits in COPD and the potential effects of lipid-lowering drug tar-
gets on COPD, MR-Egger regression and the weighted median was used as complementary evidence to the IVW results.
A Leave-one-out sensitivity analysis was used to explore the effect of individual SNP on the results of IVW analysis,
while the intercept of MR-Egger method and Cochran’s Q test for horizontal multiplicity and heterogeneity were used to
ensure the stability of the results, and funnel plots were used to analyze the potential biases of the study results. For the
drug target CETP that reached COPD risk significance, co-localization analysis was used to test the exclusion restriction
hypothesis. Results IVW analysis results indicated that increased genetic levels of LDL-C (OR=1.077, 95% CI .
1.001-1.159, P=0.046) and TC (OR=1.088, 95%CI. 1.002-1.181, P=0.044) were associated with an increased risk
of COPD. Increased genetic levels of CETP were associated with an increased risk of COPD (OR=1.179, 95%ClI;
1.052-1.321, P=0.004). MR-Egger regression, Cochran’s Q test, and leave-one-out analysis suggested that the findings
were reliable and robust. Conclusion Dyslipidemia is a causative factor in COPD. Increased levels of LDL-C and TC
are associated with the pathogenesis of COPD. Among the three lipid-lowering drug targets, CETP is a promising candi-
date drug target for COPD.
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2% i 75 1 (low-density lipoprotein, LDL) 7K~ nJ
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Table 2 Lipid-lowering drug categories, substances and target genes
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JIH ] it Niemann-Pick C1 Chromosome 7: 44512535~
e bl FEEM 1 NPCILL 44541330 754 0
Chromosome 1: 55039447 ~
11551 :
PCSK9 #1715 CSK9 & 11 PCSK9  ocoerosr 0 0
" Chromosome 16: 29663279 ~
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LDL-C F1 TC i#tf% 7K F- i34 fin 5 COPD JAU: 3 i
BT R AR — 5, DL 1R MR 437 9 45 3 J2:
AR, WK 2 &3,

UM 2 B R 45 R Ae fi . MR-Egger-inter-
cept ZMAT A & BT A A K - 2880k, B T LR
IR A #5045 )R, AE
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Figure 2 Mendelian randomization analysis forest plot
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Figure 3  Analysis results of scatter plot of lipid traits in COPD
A. LDL-C; B: TC.
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Table 3 Examination of pleiotropy and heterogeneity of lipid traits in COPD
[T KV 2R P (E SRS P A
e MR Egger #li5 MR PRESSO MR Egger O IVW Q0
LDL-C 0.711 0.447 0.373 0.401
TC 0.773 0.323 0.280 0.305
B

'

0 0.05 0.10 0.15 0 0.05 0.10 0.15
B PEIRLDL-C (ID=ebi a GCST002222)%fCOPD B HEIRTC(ID=ebi a (;csmozzzl)gff(zopnt
(ID=finngen R10_COPD_EARLY) 18—/ Hrét it (ID=finngen_R10_COPD_EARLY)If i —L 53 Hr4h

4 JRBEMERXT COPD Y B — ik Ug e Hr sl SR
A:LDL-C;B:TC,
Figure 4 Sensitivity analysis results of leave-one-out method of lipid traits in COPD
A. LDL-C; B: TC.
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Figure 5 Analysis results of funnel chart of lipid traits in COPD

A: LDL-C; B: TC.
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Table 4 Association of lipid-lowering drug targets with COPD risk

RE I 24 ) 0 S, SNP OR 95%CI P
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