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Mendelian randomization analysis of causality between
dietary factors and preeclampsia
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Abstract: Objective To explore the potential causal link between dietary factors and preeclampsia. Methods By
leveraging Genome-wide association studies (GWAS) data, Mendelian randomization (MR) analyses were employed
utilizing Inverse-variance weighted (IVW) , Weighted median ( WM) , and MR-Egger regression techniques to assess
the causal association between dietary factors and preeclampsia. Furthermore, heterogeneity tests, sensitivity analyses,
and pleiotropy assessments to were conducted ensure the robustness of the findings. Results The analysis revealed a
negative causal relationship between preeclampsia and the consumption of cheese (IVW: OR=0.504, 95%CI. 0.314-
0.808, P=0.004) as well as salads/raw vegetables (IVW: OR=0.195, 95%CI; 0.041-0.923, P=0.039). All results
demonstrated an absence of pleiotropic effects, and the leave-one-out approach further validated the robustness of the
findings. No causal associations were observed between preeclampsia and other dietary factors examined.
Conclusion A reduced risk of preeclampsia associated with cheese intake and the consumption of salads/raw vegeta-
bles is identified in European populations. However, confirmation of these relationships and exploration of the underly-
ing mechanisms require validation using larger GWAS datasets. Additionally, no causal links are established between
preeclampsia and the remaining dietary factors investigated.
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Table 1 Information on dietary intake and preeclampsia data sets
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Mendelian randomized scatter plots of cheese intake, salad/raw vegetable intake and preeclampsia

A Cheese intake; B Salad/raw vegetable intake.
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Table 2 Results of Mendelian randomization analysis

45 &) 7k B1H F AR (95 % B4 X ] ) P
i K R A MR Egger 0.060 1.062(0.050~22.618) 0.970
IVW -0.581 0.560( 0.230~1.359) 0.200
WM -0.182 0.833(0.226~3.069) 0.784
Whi/ AR SREAE MR Egger -6.899 0.001(0.000~1.300) 0.076
IVW -1.634 0.195(0.041~0.923) 0.039
WM -1.532 0.216(0.027~1.710) 0.147
BRI MR Egger -0.802 0.449(0.106~1.897) 0.283
IVW 0.142 1.153(0.549~2.421) 0.708
WM -0.196 0.822(0.318~2.125) 0.686
TIREEA G MR Egger -0.746 0.474(0.015~14.594) 0.672
IVW -0.588 0.555(0.261~1.180) 0.126
WM -0.249 0.779(0.269~2.260) 0.646
FAT MR Egger -0.224 0.799(0.222~2.880) 0.734
IVW -0.282 0.754(0.424~1.342) 0.337
WM -0.426 0.653(0.329~1.297) 0.223
WMMEEA 5t MR Egger -0.802 0.449(0.106~1.897) 0.283
IVW 0.142 1.153(0.549~2.421) 0.708
WM -0.196 0.822(0.323~2.091) 0.681
KU MR Egger -0.997 0.369(0.024~5.679) 0.479
IVW 0.081 1.085(0.575~2.046) 0.802
WM 0.462 1.587(0.633~3.978) 0.325
T A MR Egger -2.942 0.053(0.002~1.727) 0.111
IVW 0.427 1.532(0.734~3.201) 0.256
WM 0.133 1.142(0.390~3.350) 0.809
AR AL MR Egger -0.491 0.612(0.004~85.981) 0.847
IVW 0.204 1.226(0.467~3.223) 0.679
WM -0.153 0.858(0.271~2.714) 0.795
FRBAL MR Egger -4.236 0.014(0.000~1.117) 0.066
IVW -0.994 0.370(0.131~1.047) 0.061
WM ~1.111 0.329(0.077~1.399) 0.132
R ARE MR Egger 5.958 386.678(0.005~293 637 40) 0.321
IVW -0.183 0.833(0.136~5.114) 0.843
WM -0.968 0.380(0.044~3.274) 0.378
A = MR Egger -1.234 0.291(0.023~3.622) 0.341
IVW 0.210 1.234(0.678~2.246) 0.492
WM 0.040 1.041(0.468~2.315) 0.922
EmPE AR MR Egger 0.025 1.025(0.000~701 8.812) 0.996
IVW 0.181 1.199(0.206~6.957) 0.840
WM -0.433 0.648(0.093~4.522) 0.662
WEE A MR Egger -1.553 0.212(0.028~1.578) 0.135
IVW -0.686 0.504(0.314~0.808) 0.004
WM -0.556 0.573(0.297~1.108) 0.098
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Table 3 Sensitivity analysis of dietary factors and preeclampsia

e Cochran’s Q(IVW) MR-PRESSO MR-Egger
0 P P(JIR) BEEE P(KIE) R P

B AR R A 61.90 0.164 0.094 — — -0.006 0.670
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Figure 2 Results of leave-one-out sensitivity analysis
A: Cheese intake; B. Salad/raw vegetable intake.
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