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Abstract

This study explores the causal relationship between chronic obstructive pulmonary disease (COPD)
and sepsis based on the theory of “Yang deficiency and Yin pathogen pervasiveness.” Methods: Ge-
netic loci associated with COPD were obtained from genome-wide association study (GWAS) sum-
mary statistics as instrumental variables, with sepsis as the outcome. A two-sample Mendelian ran-
domization analysis was conducted using inverse variance weighting (IVW), MR-Egger regression,
simple model, weighted median, and weighted mode regression models to estimate odds ratios
(ORs) and 95% confidence intervals (CIs) for the causal association with sepsis. Cochran’s Q test
was applied to assess heterogeneity among genetic instruments, MR-Egger intercept test was used
to evaluate pleiotropy, and a “leave-one-out” sensitivity analysis was performed to assess the influ-
ence of individual single nucleotide polymorphisms (SNPs) on the causal relationship between
COPD and sepsis.

Keywords

Mendelian Randomization, Chronic Obstructive Pulmonary Disease, Sepsis, “Yang Deficiency and
Yin Pathogen Pervasiveness”

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

COPD /& AR AZ BROMRFHE R o DLRP IR SR Ge e, R B A& tH B e 5 IR 4 B RIE SN, 335K
HRAIL A BEAERE R, 181 PHZE V0 5 G A oG, 7218 11 PH ZE M i3 (COPD) [ 15
T, SRS PR G R R AR ARG 1] T 12 1 T M A5 S5 M B E A B RILZ R EH T
SRR AT, A — TR B A 2008~2012 SE R I, B ARG N IR ERAE &5 6257 %1, HH COPD /&
F 955 1(15.3%)

“PHAANE, BATRE” B, FREEVUARARRHE, S Ts, WK, /K, s A R
BT, T ECEMIRIE . 18 1% B ZEVEIT S AZ LIRS B A 3 . BE A, UE A7,
B Z BRI R, H OB, [FI, 154 RE 28 1 e i A AE v S BUA N RULIg 7 A
W, BETTSZMENRDIRE, (EVUARSE BIR2 AN, a BAAR 3, W 5 IEaR A, ik R N MeaEhE . i
AbTHEEFIE, WERSDHRERE NS, ZORHLY “BRAA L, FIARTRIE” , T REEAE I B0 SO EE 1 FHACH) T
¥, TERCEMEEIR, M EHAERALCE.
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AT TR FH B S 8 v EdE 5 H 95 [ AW FE 48 PE (UK Biobank) IEU OpenGWAS #i4f &=
(https://gwas.mrcieu.ac.uk/) . 18 14 BH FE M Fli5 (COPD) () 535 5 (ebi-a-GCST90018807)HX I 2021 4 K&K F£ 1
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2.2. TEATETHE

M COPD GWAS %4 ik THASE, #EREEREANP <5 x 107°% AHERESATH#(LD)F
M, E LD X3 F Y 10,000 kb, LD Z:44 r? {H 4 0.001. AHRRES LR SEMwMA, 5% SNP ) F
ik, XRE F>10 58 T HASEF <10 FHHR). $Lok, BBk 15 R A% N R A R A%
MCEHET NHGRI-EBI Catalog), ZVFALAHIGIRA R ZA . Sy, WM, KIIWE R R s, Hakm
T, AR T 172678864+ rs35535570 (5 E), rs429358 (5 HAH )% SNPs.

2.3. RfEREENILDH

KH R BAF(RAS 4.3.2)0) “TwoSampleMR” AT f /R BEHLAL(MR) 7381, FZE 1Pl COPD S5k
BRAE ) A SR 56 R o 0T 73 I 7 ZE INBL(IVW), 4l BL MR-Egger [, IR A7 $0% . o] eass
RUAINBUSE R AT #M e . Goit MK T8N P < 0.05. dridfed, R Cochran’s Q #I T4l 5
COPD .M SNP Z[A] [ it . 4 Q K5 P> 0.05, REATLFHME, 5 [ 2 RS Al P8 R
BB # P<0.05, WHFIRFAERME, RABPUSRAA . @it MR-Egger [H] VA # I TR 367K 1 2 2L
PE, IR P> 0.05 REANAFAE R E KT 2201 . BUBME /M 6048 B — V2 (PPA B SNP G S A4l RN 5
i) A~ B (R E B TE R )

3. &8
3. TEZTE

K12k B ZE LRI (COPD)E N B Fe K 3K, AW Tt i 42 M5 COPD £ 43k PRl ZH /K1~ 2 25 AR %
ff] SNP {1yt A THAZ R . JrA A1k SNP [ F Gitt & KT 10, ARCE R 788 TR E M, kT
HTEE R RN TRARE NHASR, B T RAZ B RN AR 2 AR AR, LIS 1,
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Figure 1. Forest plot of COPD as an exposure factor
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3.2. BfERBEHL DTSR

FIF “TwosampleMR” A ELEAT /00T, A%0 B0 7 ZINBLUEAIVW) S R 7R, COPD 5K ERAE KUK
FIEMIE(OR = 1.10, 95% CI: 1.03~1.18, P < 0.05). iXFKH] COPD R BEIG I A EEAE 1A . ERARFl B
ST )7 (MR-Egger [A1V3, faj sy, JnACp Oz 8k, InBUR AN RIA R Giit 22 B8, HET VW 4
M B A Geit 2 L H A AN 7 (B ()5 IVW 455 —8(L# 1), Xi#t—2 3 # 7 COPD 1E M fik

BRAE A PR 2K A R SR AT

Table 1. Relationship between COPD and sepsis assessed by five regression analyses

= 1. AMEYISH COPD SMEFEHN XA

Method nsnp b se pval
MR Egger 42 0.091968894 0.072022651 0.20898519
Weighted median 42 0.060207423 0.056869344 0.28973764
Inverse variance weighted 42 0.102213549 0.03248118 0.001650372
Simple mode 42 0.079227156 0.102608148 0.444463663
Weighted mode 42 0.062465081 0.062072415 0.320161240

3.3. AN
33.1. REMEIS

IVW 455 Cochran’s Q =42.61984, P=0.40127, MR-Egger 45 % Cochran’s Q =42.59263, P=0.36014,
SV IO A5 SR IR, COPD SIRERAE (8] I 0 A ANAEAE S BT, B R AGE . WAk 2 el 2.

Table 2. Heterogeneity test for COPD and sepsis
2 2. COPD 5iRERENI = R4

method Q Qdf Q pval
MR Egger 42.59263 40 0.36014
Inverse variance weighted 42.61984 41 0.40127
MR Method
Inverse variance weighted
MR Egger
g
=N
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®IV
Figure 2. Funnel plot of COPD and sepsis
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3.3.2. BT
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Figure 3. Scatter plots of five regression analyses on the relationship
between COPD and sepsis
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Figure 4. Forest plot of the leave-one test between COPD and sepsis
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4. g
AW FEET GWAS AR, B AL PREA S8R EENLER T T COPD 5 Ik EEAE I R R OGHR, 254
IR, COPD &8 MAkERRE R AE XK . Rk, %1%t COPD FIAREHIE MR IA /4T 2. TP R E 2
B o 2 PH ZE VI & — P WL R, HRHIE R SR IR AP N . RS TR TR
B, COPD MR TE AN JRE RN THAFAE— 8 1 5 %, H 9] COPD 2238 i il 25E (1 &0 AU AT 94
AN, XA[fE S5 COPD B H B E RN, FE RGINH]. ICS Ja77 LA RS R RS SR E A K.
WP A Y R R AN N E Y — AN E R K. CBI #E MR E R COPD i N A77E
TRAESUR MY, I 5 REAN 4 B S5 OV A . GOLD AT GesEPOC HE R #BHE Y, il 0 & %95
[ EE B G 4 o RIEAURAELERPIGE, ] RAFESE S, JElRefEA JFRAE, 5%k, COPD 5l
LI 28 REIRAS W] B8 T B4 By P 900 S, 386 N EE (1 2B JLER [2]-[4] - COPD B3 Wil i 3 55 2R 1
1M i 18 B A R VR S0 SCFAs 17242, SCFAs J&/MNa 4 EZA MR, K d = M=y 2nsm. N
FRATT TR 1M il B B 2K 1, SCFAs AE /b, s I AE e MR, H SCFAs 1E v K45 %8 A i i) 32
BEREVR, AR T b BB B AR FH A LR 06 T BE R K IE Rk . H I8 W AR 1 5 51 R B (ML
H], SRR EE RN, S N R 25 OR[5] [6]. ICS BYTH COPD g fili 48 KUK 35 1 A
Ko 1ICS XF ANifE BB e, @i JUF AR 2= e e, Gt B2 B D s R Am A E A, 40 i bR
P A AR RIE D, X ATRE S ECCAR Y. FIRE, ICS B hn T ™ il 2 R 7]. TR
SF COPD FEFE Y, WO 7 Jof 24 o] 2 (%) 45 P -5 98 2 52 AN il 98 A3 B J5 30 R N BT A3 88 XU AF D% [8 ]
IR B AR AL 2 B ST RSB, TR R, RO AL . AT Py e R S A v R
Ml FHIERIE QI Bl A EARSN COPD 1 FZH B AR Mk, 1E ARy COPD 1 EZiHL[9]. 1 FH
T REVE NI R SE AR WARGE « il TLRHAAS R, 5 A R BT s AR08 o — AN B R 3R B Y
Mo MRy, ZRMSATER, SHAY, s, Haprscig, mikz A, JURHSA
A, BHREARR, BARBEM, B, WA a0 H A, FRABNGS, WAL, Bk i E A
S, AR 2 IR . M AT A A[10], ARIRHLE N AR, PRRHEE, S, DS
WU T, B A ) DG BT BE =4, TEIR PRI VA S Hh I L A AR Jeb A8 I i o 34 O e
TEFE A IVE T o T i EERE LA BH i BH B A% Codpi ML o I R 12F JE B AT I h e e 401 B, BER 2 N FHASAN E
PSR, IEAAE S, BIARTRIEE TN, BHAFEHR T4, MER e, M2 sEnNeE, T E. T
TS 11 AR AT FE /S B HRUE R RN BNRGMEmdE E 2 “ =B~ B, RUNEAN h BRI, T2 ik
BEAE, UL EZRHUOAEASAE, BAARIE. w2 mmIE A, Mk N, B 56E, YRR AR
W, H5 AR PR, WANESARS, WIFAAS . (9 NERHETd, RIEEZ N, BARE Z EH A+
=B, RAZAZIE, B DAER IR, BN 6E R S s L, WA MERE(12] [13]. Bk A,
FAMAT R, MR ARSI, BiheRs, EoOwIRE, WOROAEEC T MR, 55 AR
AW FAFAE— L RIRPE. E5E, AT GWAS £l = 2RI T~ BRI A #F (UK Biobank), 1X 7] HE-FE
48 JAE HAD AN FEC IS AR @ M SZ PR . IR, BARTRAT S 7 A 1) AR B0 I AR,
{EATY AT REAFAE R MR TR B IR 2% . 55—, GWAS B MFEAR R BAREOR, (HX T3 L8 7 41 407 il A
B o ARKHFTE R AN AR AR SE,  DLISUEAHT 70 R I 15 HAT B8 AT s 7k

5. 4518

FEATRT T, FABE PIRE A T KB 73, A0 B iR P S M s 5 T S 8k 50, HL
SEFUN “THARE, BIFRTRIE” (IS R Rox — 6B, TRATIBF 45 4%, COPD BEKILE,
B 5 R AR NI . X RIUAIGR S BSR4 T 9 A, S0 7 75 COPD #53% rp Jin s s ik 25 (1)
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