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Association between inflammatory cytokines and premature ovarian

insufficiency: a bidirectional Mendelian randomization study
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Abstract: Objective To examine the causal relationship between inflammatory cytokines and premature ovarian insuffi-
ciency (POI) using bidirectional Mendelian randomization (MR) approach, so as to provide the basis for the prevention
and treatment of POIL. Methods The data for 91 inflammatory cytokines were sourced from the IEU OpenGWAS data-
base, comprising 14 824 participants. GWAS data for POl were sourced from the FinnGen database, including
118 484 individuals (among which 254 were POI cases). MR analysis was performed using the inverse variance weight-
ed (IVW) method with inflammatory cytokines as exposure and POl as the outcome for forward MR analysis and POI
as the exposure and inflammatory cytokines as outcome for reverse MR analysis. Sensitivity analysis were conducted us-
ing Cochran's Q test, MR-Egger regression, and the MR-PRESSO test. Results Forward MR analysis demonstrated
statistically significant associations between POl and interleukin—-10 (OR=0.410, 95%CI: 0.233-0.721), interleukin—-33
(OR=2.826, 95%CI: 1.228-6.504), C—C motif chemokine ligand 19 (OR=0.583, 95%CI: 0.364-0.932), monocyte chemoat-
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tractant protein=3 (OR=0.559, 95%CI: 0.335-0.936), interleukin—18 receptor 1 (OR=1.370, 95%CI: 1.030-1.821), and in-
terleukin—13 (OR=1.990, 95%CI: 1.034-3.832). Reverse MR analysis revealed significant negative associations between
POI and 15 inflammatory cytokines, including C—C motif chemokine ligand 23 (OR=0.981, 95%CI: 0.968-0.994) and
axin—1 (OR=0.978, 95%CI: 0.963-0.994). Sensitivity analysis showed no evidence of heterogeneity or horizontal pleiotro-

py (all P>0.05). Conclusion Elevated levels of interleukin—33, interleukin—18 receptor 1 and interleukin—13 were asso-

ciated with an increased risk of POI, while POl may be associated with decreased levels of 15 inflammatory cytokines

including C-C motif chemokine ligand 23 and axin-1.
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Table 1 Results of forward MR analysis of association between inflammatory cytokines and POI

s S . IVW 3% Cochran MR—Fgger BT MR-PRESSO
ORTH. (95%CI) PfH K PH HEE P K P
1L-10 POl 19 0.410 (0.233~0.721) 0.002 0.224 0.315 0.150
1L-33 POl 11 2.826 (1.228 ~6.504) 0.015 0.563 0.518 0.700
CCL19 POI 19 0.583 (0.364 ~0.932) 0.024 0.485 0.938 0.510
MCP-3 POI 19 0.559 (0.335~0.936) 0.027 0.977 0.982 0.930
IL-18R1 POl 23 1.370 (1.030 ~1.821) 0.031 0.287 0.215 0.260
1L-13 POl 12 1.990 (1.034 ~3.832) 0.040 0.444 0.389 0.560
F2 RIEFTH POL [ MR SR
Table 2 Results of reverse MR analysis of association between inflammatory cytokines and POI
i i . IVW 3 Cochran ( MR—Fgger@ [E MR-PRESSO
OR{H. (95%CI) P{A K PAH W PAH i P
POl CCL23 13 0.981 (0.968 ~0.994) 0.004 0.348 0.279 0.290
POI AXIN1 13 0.978 (0.963 ~0.994) 0.006 0.616 0.595 0.590
POl PD-L1 13 0.982 (0.970 ~0.995) 0.007 0.943 0.928 0.960
POl MCP-2 13 0.981 (0.966 ~0.996) 0.011 0.635 0.617 0.690
POl CCL4 13 0.983 (0.970 ~0.996) 0.012 0.601 0.517 0.680
POI CXCL6 13 0.984 (0.971 ~0.997) 0.014 0.583 0.497 0.650
POI TNFSF14 13 0.983 (0.968 ~0.997) 0.020 0.785 0.774 0.760
POl B-NGF 13 0.985 (0.973 ~0.998) 0.022 0.303 0.235 0.310
POl 1L-33 13 0.984 (0.970 ~0.998) 0.030 0.860 0.808 0.910
POl CXCL1 13 0.986 (0.973 ~0.999) 0.032 0.495 0.412 0.560
POI NKpll 13 0.986 (0.974 ~0.999) 0.037 0.252 0.243 0.320
POI OSM 13 0.984 (0.968 ~0.999) 0.039 0.145 0.138 0.170
POl IL-5 13 0.985 (0.970 ~0.999) 0.042 0.958 0.956 0.960
POl IL-15Ra 13 0.985 (0.969 ~0.999) 0.048 0.809 0.827 0.890
POl TNFSF12 13 0.985 (0.970 ~0.999) 0.048 0.160 0.178 0.140
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