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Exploring the causal relationship between hypothyroidism and intestinal microbiota based on two-sample
Mendelian randomization method

XU Jianchun',ZHANG Xiuqinz ,CAO Yu' 1. Institute of Health Research of Guizhou Medical University ,
Guiyang 550025,China ;2. Guiyang Sixth Hospital) =™

Objective  To analyze the causal relationship between intestinal flora and hypothyroidism through
Mendelian randomization ( MR) study. Methods The human intestinal flora data set was downloaded from the
MiBioGen databasesand 196 known flora (9 phyla, 16 classes,20 orders, 32 families and 119 genera) were retained as
exposure factors,and those related to exposure were screened out. Single nucleotide polymorphism (SNP) with strongly
correlated and independent factors is used as an effective instrumental variable. A hypothyroidism data set containing 30
155 patients and 379 986 controls was downloaded from the Genome-Wide Association Study Database and used as
outcome variables. Two-sample MR analysis was performed using the inverse variance weighting (IVW) method, the
weighted median (WM) method,and the MR-Egger test, respectively, and the odds ratio (odds ratio, OR) was used to
evaluate the causality between intestinal flora and hypothyroidism. Association; sensitivity analysis was performed using
the leave-one-out method, MR-Egger intercept test and MR-PRESSO global test were used to detect horizontal pleiotropy,
and Cochran Q was used to detect heterogeneity. Results A total of 6 out of 196 intestinal microbiota categories were
found to be causally associated with the risk of hypothyroidism (P<C0. 05) .and a total of 152 SNPs were included in the
analysis. IVW analysis results showed that Bradycoccus [OR=1. 003,95% confidence interval (CI) (1. 001,1.005),P <<
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0. 051, Pasteurellaceae [ OR=1. 003,95% CI(1. 001,1. 006), P =0. 005, Schleckella [OR=1. 002,95% CI(1. 000,
1.005),P=0.0048] and Desul fovibrioles [OR=1. 003,95% CI(1. 002,1. 006), P =0. 0349 ], Actinobacteria [ OR=
1.004,95%CI(1. 002,1. 006), P =0. 0385 ], positively correlated with hypothyroidism; Peptococcusaceae [ OR=0. 995,
95%CI (0.992,0.998),P=0.0031] was negatively correlated with hypothyroidism. In addition,the results of the leave-

one-out sensitivity analysis were stable, there was no horizontal pleiotropy in the MR-Egger intercept test and the MR-

PRESSO global test,and there was no heterogeneity in the Cochran Q test.

Conclusion There is a causal relationship

between intestinal flora and hypothyroidism. The class Bradycoccus, Actinobacteria » Pasteurellaceae s Schleckella and

Desul fovibrioles can increase the risk of hypothyroidism. Peptococcus family May reduce the risk of hypothyroidism.
[Keywords]) hypothyroidismintestinal flora; Mendelian randomization study;causal relationship
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Table 2 Results of MR analysis of two samples

SNP

RERE S

ik OR 95%CI P

8 BR TR 49 20 IVW  1.0037 1.0016—1.0058 <C0.05
O FCAT T A 30 IVW  1.0039 1.0011—1.0066 0.0059
AR 21 IVW  0.9954 0.9924—0.9985 0.0031
EE TN 25 IVW  1.0029 1.0009—1.0050 0.0048
Rk = Bl 24 IVW  1.0035 1.0002—1.0068 0.0349
eI 32 IVW  1.0041 1.0023—1.0068 0.0385

7 : IVW : Inverse variance weighted.

method nsnp pval OR (95% CI)

Lentisphaeria NA NA NA (NA - NA)

MR Egger 20 0.9348 —— 0.9997 (0.9921 - 1.0073)
Weighted median 20 <0.001 i 1.0049 (1.0021 - 1.0078)
Inverse variance weighted 20 <0.001 HiH 1.0037 (1.0016 - 1.0058)
Pasteurellaceae NA NA NA (NA - NA)

MR Egger 30 07055 — 1.0014 (0.9942 - 1.0086)
Weighted median 30 0.0824 i 1.0028 (0.9996 - 1.0060)
Inverse variance weighted 30 0.0059 i 1.0039 (1.0011 - 1.0066)
Peptococcaceae NA NA NA (NA - NA)

MR Egger 21 04354 — . 1.0036 (0.9948 - 1.0124)
Weighted median Zi 0.0923 '—I—‘:‘ 0.9965 (0.9925 - 1.0006)
Inverse variance weighted 21 0.0031 — 0.9954 (0.9924 - 0.9985)
Slackia NA NA NA (NA - NA)

MR Egger 25 0.0543 ———a—— 1.0107 (1.0004 - 1.0211)
Weighted median 25 0.0265 —— 1.0032 (1.0004 - 1.0061)
Inverse variance weighted 25 0.0048 HiH 1.0029 (1.0009 - 1.0050)
Desulfovibrionales NA NA NA (NA - NA)

MR Egger 24 0.2290 ——&——  1.0066 (0.9961 - 1.0173)
Weighted median 24 0.0365 —— 1.0048 (1.0003 - 1.0094)
Inverse variance weighted 24 0.0349 —— 1.0035 (1.0002 - 1.0068)
Actinobacteria NA NA NA (NA - NA)

MR Egger 32 <0.001 ' —> 1.0292 (1.0146 - 1.0440)
Weighted median 32 <0.001 5 HH 1.0058 (1.0039 - 1.0078)
Inverse variance weighted 32 0.0385 | HEH 1.0041 (1.0023 - 1.0068)

B
1

B 1 HHEAMRITERZFKE
Fig. 1 Forest plot of MR analysis results for both samples
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Fig.2 Scatterplot of causal effect between gut flora and hypothyroidism
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Table 3  Results of sensitivity analysis

RENZE S G : ﬁ&lzl%;im&ﬁ MR-PRESSO
Q P Egger-intercept P P
BEREHN  IVW 21,56 0.306 0. 0005 0.298 0.934
OERTFFER VW 22,45 0.325 0.0002 0. 472 0.705
WALERERL TVW 21,58 0.305 —0.0008  0.068 0.435
Wik iR VW 17.937 0.806 0.0008 0. 147 0. 054
BB H  TVW 25,404 0,329 0.0003 0.543 0.228
WEHIT  TVW 15,245 0.945 0.0005 0. 352 0.094

1 : IVW . Inverse variance weighted.

b - B = F
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Fig.3 The result of leave-one-out analysis
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