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Abstract

Objective: To investigate the causal relationships between eczema and chronic obstructive pulmo-
nary disease (COPD), lung cancer, and idiopathic pulmonary fibrosis (IPF) using Mendelian random-
ization (MR) analysis. Methods: Based on the fundamental assumptions of MR, the inverse-variance
weighted (IVW) method, weighted median method, and MR-Egger regression were employed to ex-
plore the causal relationships between eczema and COPD, lung cancer, and IPF. Sensitivity analyses
were conducted using Cochran’s Q test, MR-Egger intercept test, and leave-one-out analysis. Results:
The IVW method, as the primary analytical approach, revealed significant causal relationships be-
tween eczema and COPD (OR = 1.279, 95%CI: 1.168~1.401, P = 1.21 x 10-7) and IPF (OR = 1.262,
95%CI: 1.026~1.553, P = 0.0277). However, no evidence supported causal relationships between
eczema and lung adenocarcinoma (OR = 1.022, 95%(ClI: 0.956~1.093, P = 0.516), small cell lung can-
cer (OR = 0.976, 95%CI: 0.843~1.131, P = 0.747), or squamous cell carcinoma (OR = 1.107, 95%CI:
0.933~1.108, P = 0.706). Conclusion: Eczema may play a role in the pathogenesis of COPD and IPF,
but no evidence suggests its involvement in the development of lung cancer (adenocarcinoma, small
cell carcinoma, or squamous cell carcinoma).
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W FR SR A2 A R R ANGE T e R RN, BRI s B K By FIA TE A1) [2], Horp
f4k B 2€ £ 95 (chronic obstructive pulmonary disease, COPD). Jiliji 545 & 1 i £1 4 4 (idiopathic pulmo-
nary fibrosis, IPF)Jt /™ #, 2 2 BNV ARME N EBUG MIRIT 7% BRI IUEE R, ik =7
W R Gee s SR ERR 3R L 815 B e . IR YSRGS N DR [3]-[5], AHR BT U9 BRI AR 1 AN e 4
. SERTIBE TR, WS RETE LR RPN R G R R PR B AR, H R RS 5 X H
IR R SRR R IR IR [6]-[10] o WS PRI 5 45 ST 5 52 B R I 5 (1 VR 2% DR 3R A s 1) PR SR 5% R D PR
TS FA R SR T o At R BEATLAG (MR) 23 H& — PSR IRAT (AT 3 5 7 125, el f A gt A%
AR A R T EAR BOR AR X SR, LI K PR EE b D (i 25 RN 506 T 5 55 - 45 O R IR SR HE T [11]
HET MR S8 2 F TR WP A LR OC R, H AR TR A2 5 = PRs E MR R R
WP R 6 R e Wi S R E AT AL (1PF) A0S i BHL 2 4 fifi95 (COPDY) o ASHIF AU R ISR 1 1EU 03 J22 A 25
= B (1) A R TR A DG TECAT 9T (GWAS) B4, R FH A% 7 R 2 25 PE (single nucleotide polymorphism, SNP){E
NLERARE, @I G RN (MR) 70T, AEEBR Z TR T2 5 R =R Z M X R,
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Figure 1. Two-sample MR analysis diagram
B 1. AHALERMENCSITREE

2.2. BiERKIR

TGN ER: W2 B L E B SF 22505 E h 345 (GWAS ID: finn-b-L12_DERMATITISECZEMA),
HF5 20,052 4495151 K 198,740 44 %11, SNP ¥ A 21,306,349, ABERE KM, BLORK. 45 REdE: (1)
COPD H# st L4 IR 125 22 5 FE(GWAS ID: fin-b-J10_COPD), H:rf 6915 {5, 186,723 il
fil, SNP %54 16,380,382, ABEREBKI, FLAMR: (2) Mt EdERIE T 1IEU RIF248dm 2, R4
e s BT, K fiiges 70 /N4 L (GWAS ID: finngen R10_C3_SCLC_EXALLC, 2664 355, 21,444
BRG], SNP $54 21,303,867). MR (GWASID: finngen_R10_C3 NSCLC_ADENO_EXALLC, 11,273
B9, 55,483 IR, SNP & A 21,303,860), @ IRZNAEHE(GWAS ID: ieu-a-989, 7704 {7,
54,763 HiEm B, SNP ##Eh 10,341,529), AHFEREWH, HLAR: (3) IPF ki 155 = 8 e
(GWAS ID: finngen_R10_IPF), i35 2189 1555 All 407,609 BIEWi{5], SNP ¥4 21,306,305, A#EK
AR, B B X s 5UaaT s8Rk T EALAE, T 2538 1501 R & 1590 B R e 78 N 0t
Wt . XECJFIRRT TS R T ASLEAR P, FH P T DA S 2 T O S HE AT 5T

23. TETEIEEF

N T RS2 ANEIR 2R G 2 18] R R O ZR RO HERR PE A T SE 1, RATLRRBAE GWAS B b i
SNP JyZEfill, HkikfT & MR 73BT = MR B T HASE (SNP), Wifi: (1) #iE 5 %5 KRB VIR SNP,
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B BA 4 P A B B (RS P BB P < 5%1078); (2) X LE1EHEAT SNP ALT A [ fit 356 Rl [X 3 o (IX 3 55
410,000 kb), 3 HLBEA R BLH 535 EBA T (T4 2% 2 <0.001); (3) iH5T BB K Z 1 SNP I F
fE(F = YSE?, BN SNP X i 5k 75 K & IRNAE, SE N p HbniEiR), HERR FH <10 i) SNP LHERRSS T
HAR R, (4) HER T IR E A BE P A (MAF) /N T 0.01 9 TE] S SNP DL 46 SR v e F A2 e e (5) 3@
I T R BEA LA 22 o i 25 A BB (MR-PRESSO) R 56 1 75 SNP HRA7/E FO S BHAE, FFKe 3L b HERR, 3
T 32 B & T MR 23T SNP.,

2.4. Gt ot

(1) AHIFFER F BN A3 5 2 AL (IVW) 7 245 Al THEBIZ R COPD. il Al IPF - [1a] IR B A48
(BT 7%, ORI T SRR T AN R [12], AT B MR-Egger [R1VA72 AR A ik
(weighted median, WM) KA BIEGAE R R 6 R [13]. (2) KA B — 3 MHBR B #EAE, BP0 R — 4 SNP
K EHPPAG SRR AR, X AT DL S REE, RIS SNP, WRGIBREEA THA R 5 Ak T AAR &4
TSR MR 45 BAIS LS BAATER R ZER, U MR 4550 % T A B SR EURN, FEHGZ % SNP
PG AE— P s gt B a FEPE[14]. (3) JEIiL MR-Egger 77 A RIEEE 1 p 15 2 MR-PRESSO #:36:
SE UK 2 30, 2545 BR3P < 0.05), EMITFAE/K T2k, W45 RASHI 8252 [15]. (4) flifH Cochran
Q Ko U6 HEAT BUBME AT RV A S 5 AEAE R T, IVW VR MR-Egger 19352 F 101 E 7%, P<0.05
RUGFAEST M, HAAESRTE, WERFAHBELSRASE R 1 IVW 25041 (5) 1ERA K2 2R
T, (BB IVW 50PN 25 BAE N B E R RN . EARTEFE A, MEEAT MR Z AT, ¢
MR Z3 87 757200 P A6/ T 0.05 #A N BT T 45 R 2 A ER R X R AFFFEH R E S (4.3.1 BR)KIE £
THA BTG, RN A IRA TR FE 45 51, AL R LL OR {1 95%CI %755, P < 0.05 K
ZERH Giit L
3. &R
3.1. TRATETE

MR TR BTG RAE, MRS B B i ik t 53 NS UIAHSC HIGEBIA - ¥ SNP, JHER [El
3C SNP [RIHHIBRIEIE MR PRESSO Z3# A I I 534 IR B9 B SNP, Bl J 715 SNP 1) F Gttt &, AHKCH—
SNP Xf M) F {E 5 H N 36.77~109.94, 455 KT 10, RWALE MR b TEA 5 55 N RIS,
RO T 59 T HAT BN 45 B A W ZE[16], B AR BE 42 N3 SNP HEHT 5 8240 #r .

3.2. MR 43 #f

TATRIL, VW VL5 8 1) B 7R #E92 F1 COPD (1.168~1.401, P = 1.21*1077) )z IPF (1.026~1.403,
P=0.027)Z [AfA/E & LR B R . IVW BERLE R T892 %) COPD. IPF ) 5 2 AL AR 2R (IVW, COPD:
P =121e-7; IPF: P = 2.77e-2) (K 2 A& 3), {HARM %212 0 i A0 OC s 21 0 8, G4 I 9
(0.956~1.093, P = 0.51). /N fitg i (0.843~1.131, P = 0.747) Fl k4R 41 i y& (0.933~1.108, P = 0.706) 2 [ [f]
FSERIF (SR

33. REM., KESHERBBMESTER

7E Cochran Q SFF LM, B2 5 COPD (IVW 2 P = 0.028, MR-Egger [=]J37% P = 0.027)49 \ [
SNP fA7ER B, KA BEHLASBA N IVW E 8T, 115 IPF(IVW 3% P=0.485, MR-Egger [AJH7% P
=0.446). JIRFE(IVW % P = 0.156, MR-Egger [1]J97% P = 0.231). /NMHEE(IVW % P = 0.391, MR-Egger
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[ )93 P = 0.395) AR 40 e (IVW 3% P = 0.923, MR-Egger [AJ53% P = 0.971)49 A\ H) SNP ANTEAE B & 57
JFEAE, AT LR EE AR T MR 0 #T (% 1). ME-Egger [81)93%:427R~7892 5 COPD (P = 0.381). fifijE (i
JE: P=0.084, /MUfufE: P=0.308, @HEIRANAEEE: P=0.061)F1 IPF (P = 0.831)2 A A& K BLE & KK &
] 22 30 (5 2). MR-PRESSO 40 #T45 R 2 i 5 COPD (P =0.4745), ik (lfdE: P=0.15, /NIfE:
P =0.392, @RA0AME: P = 0.9235)#1 IPF (P = 0.496) [A] A & P55 35 () J& ¥4 22 Rt sl Al = 1) 22 ik (2
2)o B—VEBAHIBR SNP J5, T % #8415 1 7 b 45 e B ARk (] 4)

28 &R snp¥iE EE/REEHLIL ST % OR (95% CI) pfE

Wz COPD 35 Inverse variance weighted o 1.279 (1.168 to 1.401) 1.21e-07
Weighted median ' 1,255 (1.122t0 1.403) 6.61e-05
MR Egger 1.117 (0.817 to 1.527) 4.93e-01

HTE2S IPF 36 Inverse variance weighted 1.262 (1.026 t0 1.5653) 2.77e-02
Weighted median 1.152 (0.847 to 1.568) 3.67e-01
MR Egger 1.170 (0.566 to 2.415) 6.75e-01

bS] i 37 Inverse variance weighted 1.022 (0.956 to 1.093) 5.16e-01
Weighted median 1.016 (0.925t0 1.116) 7.39e-01
MR Egger 1.153 (0.959 to 1.387) 1.39e-01

T2z AR 36 Inverse variance weighted 0.976 (0.843t0 1.131) 7.47e-01
Weighted median 1.090 (0.911 to 1.304) 3.49e-01
MR Egger 1.234 (0.790 t0 1.926) 3.62e-01

% BRI 38 Inverse variance weighted 1.017 (0.933 t0 1.108) 7.06e-01
Weighted median 1.032 (0.924 t0 1.153) 5.72e-01
MR Egger 1.122 (0.880 to 1.431) 3.60e-01

0.5 1 15 2 25

Figure 2. Mendelian randomization analysis results and forest plot of eczema on the risk of COPD,
lung cancer, and IPF
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Figure 3. Scatter plot of MR analysis. (A) Eczema and COPD; (B) Eczema and IPF
3. HIERHEHUSERBSEE. (A) RS COPD; (B) ;%5 IPF

Table 1. Heterogeneity test results of Mendelian analysis of eczema on the risk of COPD, lung cancer, and IPF
Fz 1. JB%xf COPD. Ahfa#n IPF MIEHEER AT FRMERIEER

£y e Tk P1H
e COPD VW 0.028
MR-Egger 0.027
Wz IPF VW 0.485
MR-Egger 0.446
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i VW 0.156
MR-Egger 0.231

/N R VW 0.391
MR-Egger 0.395

PR 20 M e VW 0.923
MR-Egger 0.971

Table 2. Results of multi efficacy test on the risk of COPD, lung cancer, and IPF in eczema

2. JBBX COPD, HifEF0 IPF RUBEBI7K T 28I 45 R

MR-Egger

4R
e SE

MR-PRESSO (P {#
P{E ¢

0.4745
0.496
0.15
0.392
0.9235

0.381
0.831
0.084
0.308
0.061

COPD 0.0008 0.0092
IPF 0.0046 0.0214

Jh e 0.0478 0.0269
/INEH R 0.0393 0.038
fi LR 2 e 0.0501 0.0259
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Figure 4. The leave-one-out analysis plots of MR analysis. (A) Eczema and COPD; (B) Eczema and IPF; (C) Eczema and AD

(D) Eczema and SCLC; (E) Eczema and SCC
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4. W1ig

AT, AT HBFEA MR 777, DLARE AR K R T S8R i, 45 R BB
L COPP Fl IPF Z [AfFfER SRR R, {5 COPD K IPF KIfakH &, IR I & DR 5 il (I |
ZINZH s T DR 2 e ) 2 [ R AR OG &R

BE AT, CHRATHEEI T HEIE7E COPD M IPF (& 42 K& B B RIEHIMEFH . 76 2003 4 1)
— T 5 A R BRI SRR R B SR FEME R AR S [17],  7E 2005 4 H A Y — T 651 6] RE AT 7T
SRR RENPE R 9 ST IPF R AT Gi i 2 AR DG PE9] . B 5 SEAH G SRR ETR N, H
HU I Th2 24 G S SEFR R T 4 i (Treg) Dhse 5% 512 . COPD Ml IPF (1 it AR & VIFH G 7E18
BT, Th2 B G gn i /b (AN R 7-( IL-4. 1L-5. IL-13)£ it IgE 7 A= FINE IR Itk 4 4 i 35 i)
[18], ‘FEUFLZIKPE TN RESZA . F0HI A Y A oAb R B JB BRI [19] 38 sk #5928 1 9 0E J B
JOE[20] [21]. Ei%R COPD HIRJRIIFEE T 5 Thl Al Th17 B8 je NAHE[22] [23], (HIEF-Le g,
Th2 B Gy g BNAE T B 2 5[24],  F 43 (14 200 i DR~ 1 A1 328 28 1 200 e ) ) [ B 8 38 4t v = v S S Ak
[25], X5 COPD (¥ 4r & AL (U R ME JORE) 6. TAE IPF B, Th2 B4 R -1did i 4n i I8 1
S TGF-pAS 518 E%[26] [27], (i i2E 2T 2 4 i [l VLR 4T 4 40 B Ak, 16900 40 b &0 56 J (A i 5 2 ) 1)
DR, LT 4E1b[28]. AN, 5. COPD Al IPF B3 KIm il e £EBE Treg 40 A E ok Th e H
FH, R PEREINHI IR, T HAEH] Th2 B S, MTHE— 5 IR JORE . S s S A
YA RE[29]-[31] . IXFRIJIREAE AT R nT BRIt Th2 B G5 [ 87 K J3 WA AH O 98 M4t i PR+ 5 ik
G AR S SN, FEIRIE Treg 40 M s i ik — AR E 2O0E I N AN AF 4L A2, KHIPER N S80S 1% %
i QUMM ERUTRY . SRIE E IR AT 44k, 5233 COPD Fl IPF W RA:, SRTMIARYE H AiAH oS4 3,
LGP 2 (R AL ANTE 2, ARt — PRI R . X MR #H7i, JATKIIEZE COPP
FUIPF Z AIAEAER R IC R, S COPP Al IPF MBIAHEHE T Hi A 1a . BRULZAb, AHF 50 RS A REAIE I
2 5 Il (B /NA RS SRIRGH M) 2 [RIAAE DRI, (HR — I00E T~ AR A3 491 %o BRI 72 [ 6] 0 — Tl 4 [
PEBAFIEFE[8] 43 Al o, VB2 SR i S e G 0%, Z TP~ AR FII S R, nT g SR
PRSI AN A N TEARAE BT i R 22 G 00, BRIk, W8 S (R AH DG PEATY 75 20— 2D I 92

WAV R Z 25T MR Bt A0 3s, 2T K8 GWAS #dlid:, F- NFEBR S v e i g Mk, @ 4
TNFEAR JFI G2 et R IR 22, B R PR BEHBIR D 7GR A 78 b (VR A R R A Al R DG &R, AN IRIK
PRI KR — 2D sk 7 BATEE F T E AR e M. AR, FRATBT SURARAAAE R PR (1) AT T
Wi TN COPD. iRl IPF KRR, HET GWAS AR, 189255 A IR 2R S50 f 5
WA FERE T, (2) BTH GWAS idli, ol I ES . {8 ORI S Sl AN 7] i 7= A 1 7 7E 2%
PER R E BN . (3) IR IR TR T M BRI N FESRAT I B A, o) A R 5 A7) 75 ZE AT 3 — D
Fo
5. &R

vr FRTIR, AWFRMNEREEmER TIEZE COPD. Jili IPF 2 A EHEER:, 4R E BB R
£} COPD 1 IPF HIETEfale: R & R FEVER, S R RA K. ik, ¥z AT LAE N COPD
A1 IPF TN R 72 5 52, # B COPD 1 IPF H) R K BLANETT .
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