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Abstract

A Mendelian randomization study on the causal association between
major depressive disorder and common metabolic diseases and
digestive system diseases

Objective:

Major depressive disorder (MDD) is a complex and common mental illness that
seriously affects the quality of life of patients. In recent years, the prevalence of MDD
has gradually increased, and it is often associated with other diseases, including
common metabolic diseases and digestive system diseases. Whether MDD is a risk
factor for metabolic diseases and digestive system diseases has positive significance for

the prevention and treatment of these diseases.

Methods:

We searched and downloaded the currently publicly available MDD Genome-
Wide Association Studies (GWAS) data on the GWAS Catalog and Psychiatric
Genomics Consortium platforms with the keyword “major depressive disorder”. In the
Linux operating system, we used metal software to conduct meta-analysis on MDD
GWAS. The SNPs obtained by the meta-analysis were screened with a P value <5x10°
8 and linkage disequilibrium removed, and the screened SNPs were used as instrumental
variables (IVs) in this Mendelian randomization (MR) study. The GWAS data of
metabolic diseases and digestive system diseases come from the MR-base platform. In
this study, MDD was used to conduct the first exploratory MR analysis and the second
confirmatory MR analysis on metabolic diseases and digestive system diseases from
different database sources. At the same time, the sensitivity analysis of the effectiveness
of IVs and the statistical power of SNPs and MR studies were evaluated. In order to
check whether there is a reverse causal relationship between exposure and outcome, we

used metabolic diseases and digestive system diseases as exposures and MDD as the



outcome to conduct MR analysis to determine whether metabolic diseases and digestive

system diseases are MDD risk factors.

Result:

1. MDD causality assessment for common metabolic diseases

A total of 107 SNPs were screened out as IVs of MDD after meta-analysis. In
exploratory analysis, there was a positive causal association between MDD and obesity
(P=0.001), type 2 diabetes (T2D) (P=0.003), hypertension (HTN) (P=0.038),
hyperlipidemia (P=0.002), and between MDD and gout (P=0.081) there is no
correlation. Among them, the statistical power of MDD and HTN, T2D, hyperlipidemia
is 100%, while the statistical power of MDD and gout is only 5%, lack of authenticity.
Sensitivity analysis revealed heterogeneity in the analysis of MDD and obesity as well
as T2D, but after removal of outlier SNPs, there was still a positive causal association
between MDD and T2D. In the confirmatory analysis, this study confirmed the results
obtained in the exploratory analysis, MDD and obesity (P<0.001), T2D (P=0.001),
HTN (P=0.017), hyperlipidemia (P=0.031) in a positive causal relationship. There was
no association between MDD and gout (P=0.892), but with 47% power, lack of

authenticity.

2. MDD causal assessment of common digestive system diseases

At this stage, 107 SNPs screened after meta-analysis were used as IVs of MDD.
In exploratory analysis, MDD was associated with chronic gastritis (P<0.001),
Helicobacter pylori infection (P<0.001), hiatal hernia (P<0.001), irritable bowel
syndrome (IBS) (P<0.001), gastroesophageal reflux disease (GERD) (P<0.001) and
esophagitis (P<0.001) showed a positive causal association, and the MR statistical
power of MDD and chronic gastritis, GERD and esophagitis reached 100%.
Confirmatory analysis results confirmed positive causal associations between MDD
and IBS (P=0.004), GERD (P<0.001), esophagitis (P=0.027), with 100% MR statistical
power. There was no heterogeneity and horizontal pleiotropy among the 1Vs used.
There was no causal association between MDD and chronic gastritis (P=0.860), but its

MR statistical power was 5%, which was lack of authenticity. During to lack of GWAS
\Y



data on hiatal hernia and Helicobacter pylori, we were unable to perform a confirmatory

analysis.
3. Causality assessment of common metabolic diseases on MDD

We took common metabolic diseases as exposure and MDD as outcome to conduct
MR analysis of the causal relationship between common metabolic diseases and MDD.
The results showed that there was a positive causal association between HTN and MDD
(P=0.005), and the sensitivity analysis showed that there was heterogeneity, but after
removing the outlier SNP, the causal association was still significant (P=0.004), the MR
statistical power of the analysis is 100%, indicating the authenticity of the MR analysis
results. No causal association was found between other metabolic diseases such as

obesity, T2D, hyperlipidemia, gout and MDD.
4.Causality assessment of common digestive system diseases on MDD

We took common digestive system diseases as exposure and MDD as outcome to
conduct MR analysis of the causal relationship between common digestive system
diseases and MDD. Due to the lack of valid digestive system disease IVs, causal
inference analysis with digestive system disease as the exposure and MDD as the

outcome could not be performed.

Conclusion:

(1) MDD can increase the risk of HTN, obesity, and hyperlipidemia, and there is
a bidirectional causal relationship between MDD and HTN. (2) MDD increases the risk

of chronic gastritis, IBS, and hiatal hernia.
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Mendelian randomization studies, major depressive disorder, metabolic disease,

digestive system disease
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1.1 FERAE R4

R4 [E PR % 4028 (International Classification of Diseases, ICD) %8+ fiR
(ICD-10), FARAE IS WrbRHE R TE 2T, . A5 70 Rl TR TER I FEAK.
AT BEIRMRG . AE FRRSEER . REER B = EFR B, HAE
R BEAIAR (RERRER =) BEAARAE (DUAR R LA b R s R . SR
JIHBAE (Major depressive disorder , MDD) 3 1 4% HBLLL LIRSS, &
A EASKN, BAT, BT RE AR EY AT MDD 2, A
A Gi%F MDD (g Widr s A m], Blania . ARy, i1 MDD
AR A AT RE o

SO B &AL T MDD BRI Ry 4.4% , AABIRERLN 10% -
15%P, BEEAL LTI R, EFHTEEmMI, o g 0z, A
TR O J1IZ 8K, MDD BRI R IZAE LT, MDD AMY £ 7™ H 500 3%
P BRI AN A= 37 A, T L4 SRR AN 2 SR 1 TSR (RS e R 4 5 G 3,
2008 A PAH 4L (World Health Organization, WHO) ¥ MDD 41| A4 Bk¥k
RIS = KJE N, FEFEE] 2030 4F MDD Kif7JE 55 —B). BT, 4&BERAE 3
&\ # MDD, MDD &% A & Bl & IR, LB R (Diabetes
mellitus , DM). B & i (Gastroesophageal reflux disease, GERD). 121k
BEL 2 P8 it e AR BN K S B8 2 5 JFELS), X SL#SINE T MDD &3 H AR R
538

1.2 MDD 5% WA R B et

ARG J& — RIRMT IR, e IR S AR i, Wwiflg s B
AT MRS SR S TR E TR T B AR B = T S R R, AR
DM. JERE. @il (Hypertension , HTN). & g HILAE FOJR XS5 . T 4F S Wi 22
BRI BRI R R R E TS, CRONAER B R A L TR ) g8,

DM & —Ff B T WU T0 228 200 A BRI G 5 260 5 1 b v P A PR AR
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