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A retrospective analysis and Mendelian randomization study on gesta-
tional diabetes mellitus and genitourinary tract infections during preg-
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Abstract: Objective To evaluate the association between gestational diabetes mellitus (GDM) and genitourinary tract infec-
tions during pregnancy (GUTIs) through retrospective analysis and Mendelian randomization (MR) analysis. Methods A retro-
spective analysis was conducted on 7 751 pregnant women who underwent prenatal check—ups and delivered between 2020
and 2022, comparing the rates of GUTIs between women with GDM and those without. Additionally, data from genome-wide
association studies (GWAS) were selected, and the inverse—variance weighted (IVW) method was employed as the primary
analytical approach, supplemented by weighted median (WM), weighted mode (WM), and MR-Egger regression methods.
Sensitivity analyses were performed using MR—Egger regression, Cochran’s  test, and leave—one—out analysis to investigate
the causal relationship between GDM and GUTIs. Results Both univariate chi—square tests (P=2.2x107) and multivariate
stepwise logistic regression analyses (P=2x1079) revealed a significant correlation between GDM and GUTIs. The two—sample
MR study further confirmed a significant association between the two (IVW: 8=0.211, P=0.013). The MR-Egger regression
method did not indicate significant horizontal pleiotropy (P=0.813), and leave—one—out analysis and Cochran’s Q test showed
no significant heterogeneity among all SNPs  (P=0.876, P=0.938). Conclusion The presence of GDM may increase the risk of
GUTIs. Effective screening and management of GDM patients could help reduce and prevent GUTIs.

Keywords: Gestational diabetes mellitus; Genitourinary tract infections during pregnancy; Multivariate stepwise logistic re-

gression analysis; Mendelian randomization analysis
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Hypothetical flowchart of the MR study on gestational diabetes and infections of the genitourinary tract in pregnancy
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Table 1 GWAS data information in the MR study on gestational diabetes and infections of the genitourinary tract in pregnancy
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Table 2 Univariate analysis results of genitourinary tract infections during pregnancy [n(%) ]

/%\ o

F 2 GUTIs LR ZE TR [n(%) ]

G P (n=2 067) B (n=5 684) Vv 1E PAH
i 9 (1.91) 119 (1.63) 5.247 0.020
GDM 2(15.29) 872 (11.98) 2399.801 2.2x107
TR ORI N IR IR FEURE 9(1.91) 126 (1.73) 0.087 0.769
TR I FR I S 4 (11.46) 866 (11.90) 3.097 0.078
TR A 16 (3.40) 190 (2.60) 1.099 0.295
UTHR A IR S i 11 (2.34) 208 (2.86) 0.577 0.447
R R = INARETS] 16 (3.40) 350 (4.80) 18.896 1.38 x 107
Hb R I 16 (3.40) 244 (3.35) 5317 0.021
IR F AR 6(1.27) 91 (1.25) 9.921 0.002
ed i 128 (27.18) 1863 (25.59) 0.001 0.979
B IR 1(0.21) 37 (0.51) 0.019 0.893
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Table 3  Stepwise regression analysis of risk factors for genitourinary tract infections during pregnancy
S ES i HE il Z1d 95%CI P8
FRHE (Intercept) -1.567 0.203 -47.877 1.567(-1.969 ~ —1.166) <2x 107
GDM 4.103 0.130 31.587 4.103 (3.849 ~ 4.358) <2x 107
AR 1 1L RE 0.529 0.255 2.072 0.529 (0.029 ~ 1.030) 0.038
P I 0.275 0.163 1.693 0.275 (20.043 ~ 0.594) 0.091
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Table 4 Information on selected SNPs in the MR study on gestational diabetes and infections of the genitourinary tract in pregnancy
. . GDM GUTIs
SNPs ID CHR EA 0A 5 . i . 5 . bl
1s10830963 11 G C 0.360 0.021 1.835x 10 288.039 0.071 0.040 0.076
157074440 10 A G 0.210 0.026 2.958 x 107 66.960 0.041 0.049 0.404
1573410774 6 T G 0.257 0.044 6.285 x 10 33.703 0.038 0.086 0.659
15780094 2 C T 0.120 0.021 1392 x 10° 32075  2.00x10*  0.040 0.995
19275373 6 A G 0.211 0.031 7.941 x 1072 46.709 0.095 0.059 0.107
19295438 6 C T -0.228 0.041 1.846 x 10 31.620 -0.071 0.077 0.363
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Table 5 Pleiotropy test for MR analysis of gestational diabetes
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and infections of the genitourinary tract in pregnancy

(]S

Egger #iH

FrifiiR

PiH

GUTIs

GDM

-0.015

0.057

0.813

%6 GDM 5 GUTIs MR 400715 B MK g

B2 GDM -5 GUTIs TR 7k MR 20 AR pKIA]
Figure 2 Forest plot of MR analysis using five methods for

Table 6 Heterogeneity test of Mendelian randomization analysis

for gestational diabetes mellitus and genitourinary tract infections in
gestational diabetes and infections of the genitourinary tract in

pregnancy

pregnancy REEHEE I SISES Jiik Q1 P

GDM GUTIs MR Egger 1.210 0.876
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