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Causal relationship between frailty and risk of chronic obstructive

pulmonary disease; a two — sample mendelian randomized study

MA Xiao*, WANG Fen, ZHANG Lu, XIE Jing — hui, SHI Meng — yao, LI Ze — geng
" Anhui University of Chinese Medicine, Hefei, Anhui 230038, China
Abstract : Objective  Observational studies have proposed a link between frailty and chronic obstructive pulmonary disease.
However, the causal relationship between the two diseases needs further investigation. Methods The study data were drawn
from the GWAS dataset, in which the frailty data contained 175 226 samples, by selecting SNPs closely related to frailty as
instrumental variables. Two —sample MR was applied to assess causality between diseases. Inverse variance weighting (IVW)
methods were used as the main analyses. MR - Egger intercepts, MR — PRESSO and funnel plots were also used to detect
horizontal multi — effects, and sensitivity analyses were performed using the “leave — one — out” and Cochran’ s Q tests
simultaneously. Results IVW analysis showed that frailty genetic susceptibility increased the risk of COPD, with odds ratios
(OR) of 1.935 (95% CI:1. 178 =13.179; P =0.009). No horizontal pleiotropism was observed in MR — Egger intercept ( P
=0.757), MR - PRESSO and funnel plots detection. In the test of heterogeneity (P =0.952) , no heterogeneity was observed
in the funnel plot. The “leave — one — out” did not reveal a single SNP with a biased effect on the instrumental variable.
Conclusion The study findings suggest a possible positive causal relationship between frailty and increased risk of developing
COPD.
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Fig.1 The schematic illustration of two — sample MR study
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Table 1 The relevant data information was extracted from the GWAS database

3] pieiES FEA () SNP %5 i 5 NP Ay
55 ebi — a — GCST90020053 175 226 7 589 717 B elIPN 2021
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Table 2 The SNPs and F - values of frailty gene instrumental variables were extracted from GWAS database

SNP AR RS P BN (B PRifE iR FEAS 5 R? F 5yt
1512739243 0.221 1.28 x10°° -0.024 0.004 175 226 2.09 x10~* 36. 602
14952693 0.373 1.47x10°8 -0.019 0.003 175 226 1.86x107* 32.557
152071207 0.478 1.47x10°8 -0.019 0.003 175 226 1.83x1074 32.111
1s583514 0.511 1.65x107° 0.020 0.003 175 226 2.07 x10~* 36.364
1s82334 0.318 3.13x10°1° -0.022 0.004 175 226 2.32x107* 40. 595
151363103 0.380 2.23 x10 8 -0.019 0.003 175 226 1.80 x10°* 31.558
1$9275160 0.340 7.18 x10 7% 0.038 0.004 175 226 6.79 x10 ~* 119.120
152396766 0.473 1.22x107° 0.020 0.003 175 226 2.12x107* 37.099
1s56299474 0.173 3.94x10°% 0.024 0.004 175 226 1.71 x107* 30. 000
rs4146140 0.381 6.83 x107° -0.020 0.003 175 226 1.94 x10~* 33.913
153959554 0.418 1.74 x10 8 0.019 0.003 175 226 1.76 x10 ~* 30.900
1517612102 0.593 2.85x10"% 0.019 0.003 175 226 1.73x1074 30.250
158089807 0.187 6.50 x10~° -0.025 0.004 175 226 1.90 x10 4 33.263
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Table 3  Overlapping information of exposure factors and outcome factors

. ATE R % A VA 2 A HATE S BOVE BV AE LANE T AT A
SNP SO AR AR S 7 SO AR ARON 7 SN AE SOV AH O SO
N (RER) HHE(REER) HRHEER)  EHER) (25%) (%R) (R WR(ER)
rs12739243 C T C T -0.024 -0.007 0.221 0.295
rs1363103 C T C T -0.019 0.002 0.380 0.389
rs17612102 C T C T 0.019 0.010 0.593 0.581
rs2071207 C T C T -0.019 -0.009 0.478 0.543
1s2396766 A G A G 0.020 0.027 0.473 0.456
rs3959554 G A G A 0.019 —-0.006 0.418 0.321
rs4146140 T C T C -0.020 -0.013 0.381 0.336
rs4952693 T C T C -0.019 0.003 0.373 0.408
1s56299474 A C A C 0.024 0.027 0.173 0.169
rs583514 C T C T 0.020 0.040 0.511 0.554
rs8089807 T C T C -0.025 -0.029 0.187 0.144
rs82334 C A C A -0.022 -0.016 0.318 0.436
rs9275160 A G A G 0.038 0.026 0.340 0.297
FrifEiR 22 s PRUETR 22 = . =
SNP id( n):J') (%%) P(,;.)Ej') (Zﬁﬂ&) P(%m’%) ld(%{%ﬁ)
rs12739243 finn —b — COPD_HOSPITAL 0.021 0.750 0.004 1.28 x107° ebi —a — GCST90020053
rs1363103 finn —b — COPD_HOSPITAL 0.020 0.905 0.003 2.23x10°8 ebi —a — GCST90020053
rs17612102 finn —b — COPD_HOSPITAL 0.019 0.602 0.003 2.85x10°8 ebi —a — GCST90020053
rs2071207 finn —b — COPD_HOSPITAL 0.019 0.648 0.003 1.47x10°8% ebi —a — GCST90020053
rs2396766 finn —b — COPD_HOSPITAL 0.019 0.160 0.003 1.22x10°° ebi —a — GCST90020053
13959554 finn — b — COPD_HOSPITAL 0.020 0.761 0.003 1.74 x10 % ebi —a — GCST90020053
rs4146140 finn —b — COPD_HOSPITAL 0.020 0.521 0.003 6.83 x107° ebi —a — GCST90020053
rs4952693 finn - b — COPD_HOSPITAL 0.019 0. 881 0.003 1.47 x10°8 ebi —a — GCST90020053
1s56299474 finn — b — COPD_HOSPITAL 0.026 0.293 0.004 3.94 x10 % ebi —a — GCST90020053
rs583514 finn —b — COPD_HOSPITAL 0.019 0.039 0.003 1.65%x107° ebi —a — GCST90020053
rs8089807 finn —b — COPD_HOSPITAL 0.027 0.280 0. 004 6.50 x10~° ebi —a — GCST90020053
rs82334 finn —b — COPD_HOSPITAL 0.019 0.395 0. 004 3.13x10°1° ebi —a — GCST90020053
rs9275160 finn —b — COPD_HOSPITAL 0.021 0.207 0. 004 7.18 x10°% ebi —a — GCST90020053

MR Ak 800 KN, Bdii DL OR (B R 95% CI 3
TNo LTLRIYE L& MR — Egger K336 A1 IVW J7 B 1)
MR 255,
3.2 EHEREMACHH IR N BN ok
Rt COPD fg PR A5 , FeAT] A IR 553 %) st 1 o Jk
PE5 COPD Wy kA4 X REY], BIEAR(WES) , IVW
P32 WA K 55 54 T COPD By XU, OR = 1.935,

&4 EIXFCOP

95% CI;1.178 ~3.179,P =0.009 ( VL& 2) ; 3 HAEhn
A S B AU S B AR [R) A5 THE, OR = 1. 959,
95% CI:1. 040 ~3. 689, P =0. 037, Tfij#F MR — Egger 4}
Bref, R T — ek RN 7 1] (H 25 RAS B 3 (LA
3), Al fEfEH T MR - Egger A9 B {5 X [R5 K, 844
%o

FLUETY MR 30745
Table 4 The MR analysis offrailty affecting COPD

MR ¥ N(SNPs) beta SE FLAE . OR(95% CI) P —value R AR
Cochran @ P P e

Inverse variance weighted 13 0. 660 0.253 1.935(1. 178 ~3.179) 0. 009 5. 161 0. 952

Weighted median 13 0.672 0.323 1.959(1. 040 ~3.689) 0.037 0.757

MR - Egger 13 1. 009 1.129  2.742(0.299 ~25.083) 0.391 5. 060 0.928




BT PR 27 2024 455 51 45

2 #] Modern Preventive Medicine, 2024, Vol. 51, NO. 2

- 197 -

rs583514 -

rs2396766 -

rs8089807 -

rs56299474 -

rs82334 -

rs9275160 -

rs4146140 -

rs17612102 -

rs2071207 -

rs12739243 -

rs1363103 -

rs4952693 -

3959554 -

All - MR Egger -

All- Inverse variance weighted -

0

2 4

MR effect size for

‘Frailty index | id:ebi-a-GCST30020053' on 'COPD, hospital admissions | id:finn-b-COPD_HOSPITAL"

B2 L5 5 A O B TR 22 25 o 1 P L A it s 114 PR R 2800, AR AR
Fig.2 The forest plot of causal effects for frailty associated with SNPs in COPD

MR Test

¥
Inverse variance weighted

/" MR Egger

Simple mode

0.06-

0.00-

-0.02-

' '
0.015 0.020

SNP effect on COPD, hospital admissions || id:finn-b-COPD_HOSPITAL

0.025 0.030
SNP effect on Frailty index || id:ebi-a-GCST90020053

Weighted median
Weighted mode

0.035 0.040

B3 A E/RBEALAT STk 55 F COPD F AR AN I 2]

Fig.3 The scatter plot of the causal association between frailty and COPD
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