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Causal relationship between gestational diabetes mellitus and postpartum depression: Mendelian

randomized study

Ting Zhang
School of Life Sciences, Zhejiang University of Traditional Chinese Medicine, Hangzhou, Zhejiang

[ Abstract] Objective To explore the causal relationship between gestational diabetes mellitus (GDM) and
the risk of postpartum depression (PPD) by two-sample Mendelian randomization (MR). Methods A two-sample
MR analysis was performed to assess the causal relationship between gestational diabetes mellitus and postpartum
depression risk using a publicly available genome-wide association study aggregation data set using inverse variance
weighting (IVW) combined with inclusion such as weighted median MR Egger and MR pleiotropic residuals and
outliers (PRESSO). Results A total of 38 SNP loci were included in the original data set as instrumental variables.
MR results showed that there was a causal relationship between gestational diabetes mellitus (GDM) and postpartum
depression risk (IVW: OR=1.0503, 95%CI:1.0060~1.0965, P= 0.0257). There is no level pleiotropy and
heterogeneity of instrumental variables in MR of gestational diabetes mellitus and postpartum depression. The MR
results of sex discovery using leave-one-out method are robust. Conclusion The MR results of the two samples
showed a causal relationship between GDM and the risk of postpartum depression. Compared with observational
studies, MR avoids confounding through genetic instrumental variables and enhances causal inference reliability. It
is suggested that postpartum depression screening should be strengthened for GDM pregnant women in clinical
practice, so as to identify high-risk individuals early and intervene in time.

[ Keywords] Gestational diabetes mellitus; Postpartum depression; Causality; Mendelian randomization study;
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BEA KD, EEARSBART N, WNeE %
JUEY H B AR A A 2 RS Yo SRR TR PR %
(gestational diabetes mellitus, GDM) & —Ff UL §k
R AR 1E 5 B T AE T SR . AR A 3
ST OB . GDM HO B 19%-20% 5%,
I HAEH FSE R N & ETHESE. pHREs, fER
GDM 714 16% 3™ J5 M AR AEAR, 1 6
GDM [/7=ar, 296 9% B 5 HARAERM . S8
1M, &AL PPD HJR I AN TE 4T A, [ N obayas
WINNEWAEN R R BERE. OB R
TG R, — el PR W EAIT 58 &0, GDM 5 PPD
AFAEFA AL,

TSRS L, GDM B3 PPD KA
S T EAEARIE PR . {H GDM 5 PPD Z[f]
e SRR G, HATi#£ 4+ . Lauren C
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/R EEMLAE (Mendelian randomization, MR)
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1.1 GDM #= PPD # B 4 4% %k /R
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wide association study, GWAS) /25402, JH it
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1.3.2 BERAS AL 1

ARG T 58 &7 R A (A 4.4.1)
f# ] TwoSampleMR (Jii A 0.6.6) fidtAT o #1075 %
TR AVW) 5k SBURME S BT A SE &, B et
H % (Weighted Median, WM) . MR Egger [a 772
2 AR ZE A E AL IS (MR-pleiotropy residual
sum and outlier) 5 FiU7VEHATGEIT 0O, KA,
BK A 1 (Leave-One-Out, LOO) H3& AHT 7T
gh e fs e AT T SE RN,

IVW & MR 1E5 7 2> SNP I 2 AN s
MHEAT Meta JCEHIT77E. IVW BN RIS ZTE
(1) SNP 419 %) T R AR & HAH B2 8] 58 45708,
Hk, dk WM YT HAMA SNP RN AR $2 AL
HEF JE15 200 0 A s i A g, b 2/ 50%
S Bk B TA M TR RN, WM 53| fad
It THE . MR-Egger ¥A7E [ HEFEANZE H P for
intercept <0.05 I B FE K 2 24 A AE, I ORITAS
Firik SNPs [17/KF2 %P9, #R¥E Cochrane 1] Q 4t
THE, WA IVW 234 Hh SNP 2 (8] S5 A7 7E 7 i P o

e, TR R T DA e Al T HE 2 5 A2 3 A
SNP 53

2 #R

2.1 TR T E SNPs 1z &

¥ GDM 1E MR, i P<Se-7 fENZ4E
Kfgrp P {H&R SNP [IFFEbsdE, KIT 39 #
(12<0.1, 10000KB) o 51k EA Hha) &5 {7 3 PR AT
) 14~ SNP (1s9273060) .

AR ALk 38 A~ PPD AHCH)
SNPs. EARGEEFERRE 1.

2.2 AHEARMR SHER

A FAE R IVW I8 3 EZ 1 vFil GDM
5 PPD AU ] SRHKR0, XUFEA MR AT 7R
GDM 45 PPD K[ [HfF7EK & (OR=1.0503,
95%Cl: 1.0060~1.0965, P=0.0257) , W.3& 2 Al 2.
JUE AR A OR [HHME (OR=1.0503) , {HHLZN
J7 T 5 BEAE Meta 23 #1453 (U Azami 55 2019 G4k
EHE I RR=1.59) —32, #t—P3Z kK GDM 1]
A/ PPD HIMfE G R &

=1 EIER SNPs EAER
) iR L
REFRR AT RE SN PASEER N VAL 7y I e P N R v S B 2 V8 B

FECEIA RSO RERZE  PE AR RS AR E P E

GDM FFD 51015166 6 T C 0.4797 0.1234  0.0208 2.92E-09 -0.0193  0.019 0.3088
110752161 10 T C 0.9046 0.1747  0.0343 3.66E-07  0.0269  0.0308 0.3821
110830963 11 G C 0.3579 03217  0.021 8.76E-53  0.0433  0.0188 0.0215
110830964 11 T C 0.1901 01331 0.0257 2.32E-07  0.027  0.0231 0.2419
111020131 11 A G 0.0516 02598  0.045 7.99E-09  0.049  0.0406 0.2266
1s112609628 6 T C 0.0409 03204  0.0505 222E-10  -0.0236  0.046 0.6074
s113276642 6 G T 0.2386 02503  0.024 225E25 0.0181  0.0215 0.4008
111756897 6 G A 0.3042 0.1106  0.0219 4.73E-07  0.0104  0.0199 0.6015
151260326 2 C T 0.6502 0.1151  0.021 450E-08 0.0051  0.019 0.7865
15146733600 6 T C 0.0119 04691  0.0917 3.13E-07  0.1735  0.0852 0.0416
15149806552 11 G A 0.0293 0305 00592 2.55E-07  0.111  0.0534 0.0376
rs191142560 11 T C 0.0134 04664  0.0899 2.13E-07  0.0682  0.0803 0.3957
152071479 6 T C 0.0498 05582  0.0466 437E-33  -0.0135  0.0416 0.7461
152466294 8 G C 0.6151 -0.1088  0.0207 1.53E-07  0.0131  0.0187 0.4848
152517515 6 T C 0.1706 0.1358  0.0266 328E-07 -0.0576  0.0242 0.0174
152523504 6 C T 0.626 0.1234  0.0227 5.60E-08  0.0463  0.0204 0.0232
152523668 6 A C 0.1737 0.1455  0.0262 2.72E-08  0.005  0.0238 0.8345
152608279 11 G A 0.2784 0.1148  0.0224 2.99E-07 -0.0171  0.0202 0.3987
1s28381348 6 C T 0.0688 02926  0.0396 1.58E-13  0.0215  0.0359 0.5497
152857702 6 C G 02115 0.1285  0.0245 1.62E-07  0.005  0.0222 0.8223
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rs3104361 6 C T 0.567 0.1971 0.0211 9.77E-21 -0.0117 0.0192 0.5434
13129871 6 C A 0.644 0.1496 0.0216 4.08E-12 0.0005 0.0195 0.9793
1s34972021 6 G A 0.154 0.1416 0.0278 3.39E-07 0.0105 0.0251 0.6748
13819720 6 A G 0.3475 0.1366 0.0221 6.77E-10  -0.0139 0.0201 0.4899
13892710 6 T C 0.24 0.153 0.024 191E-10  -0.0288 0.0218 0.1864
1541265828 6 A T 0.0378 0.3567 0.0529 1.53E-11 0.0174 0.0478 0.7161
1s4526739 11 C T 0.3804 0.1164 0.0207 1.96E-08 0.0372 0.0187 0.0469
1590082 11 A C 0.5683 -0.1022 0.0203 4.71E-07  -0.0282 0.0183 0.1241
159649116 5 A C 0.2152 -0.1412 0.0248 1.31E-08  -0.0295 0.0222 0.1834
156457592 6 C T 0.4394 0.1414 0.0204 4.53E-12 0.0089 0.0185 0.6306
17074440 10 A G 0.1936 0.1897 0.0255 1.03E-13  -0.0369 0.0229 0.1073
1s7766070 6 A C 0.3316 0.1104 0.0211 1.77E-07 0.0022 0.0191 0.9065
1915894 6 G T 0.3171 0.1639 0.0224 2.69E-13 0.0177 0.0204 0.386
19265975 6 G A 0.7746 0.15 0.0244 7.55E-10 0.0056 0.0219 0.7984
19273060 6 T A 0.2492 0.2273 0.0234 3.15E-22 0.0242 0.021 0.2485
1s92742111 6 C T 0.7275 0.1801 0.0241 7.27E-14 0.01 0.0217 0.6445
19275373 6 A G 0.1215 0.4303 0.0311 1.21E-43 -0.004 0.0277 0.8838
19275588 6 A G 0.4448 0.2214 0.0241 4.36E-20 0.0272 0.0218 0.2122
%2 GDM 5 PPD Z /8 MR 45 R
MR 471k SNPs LG B R R M bRz P fH OR f (95%CD
MR Egger 38 0.0643 0.0529 0.2319 1.0664 (0.9614-1.1829)
Weighted median 38 0.0580 0.0297 0.0506 1.0597 (0.9972-1.1262)
Inverse variance weighted 38 0.0490 0.0220 0.0257 1.0503 (1.0060-1.0965)
Simple mode 38 0.0672 0.0582 0.2557 1.0695 (0.9593-1.1924)
Weighted mode 38 0.0760 0.0458 0.1052 1.0790 (0.9860-1.1807)
L
iy
Dl MR Test
= Inverse variance weighted Weighted median
i
& / MR Egger
'_
0]
o]
|lI
0
Qo2-
a
c *
c
=
*
0.1-
L]
. * * _ —
____:’;_;_,e‘L:c———..—.——_——_' T )
00 .

t on Postpartum depression || id

0.4

SNP effect on || id:finn-b-O15_PREG_DM

2  GDM 38#85%H SNPs 5 PPD X [& &L S E

-38 -



ki

GEURIIRE RO 55 7 e I 2 TR PR R K R R BE LA F 7T

2.3 RS

23.1 2R

AWK MR-Egger [RIVH 7 y5x T HAF &3t
T2 AR . WKl 3 frx, MR-Egger [ R
Il C(intercept) HJ P=0.75>0.05, &3 KT L%
PEEME, RATLEZAKZREE, HRHAAH
PEAG BRSO R 327K 2 8 s s (R 3D

232 itk

K F TVW il MR-Egger [a] 3740 T R AR &2
B A S PR, #R#E Cochrane FJ Q Zit=, MR
Egger(Q=44.65,Q_df=36, P=0.153)F1 IVW(Q=44.77,
Q_df=37, P=0.178) Z3ir&h FIAR Bon AT & )
FPE, W 3 MK 3.

2.3.3 B —VAEBURTE ST

e, B —1 (leave-one-out ¥25) #BEAT AL
YL TR, B—AIFREA SNP 5, SRHRE
LARA K, kA BT A 1R 2 4 II1E 0 A (Bl

Wi AR ZE B, aE—PUESE T MR 0 #r 45 SR i Aa fid ik
Al EErE (4 .

3 g

AW AT GWAS i 4T i RE A
MR Z3#7, SR KEH GDM 5 PPD KU1 hn 77 £ K]
FHRATVW: OR=1.0503, 95%Cl: 1.0060~1.0965,
P=0.0257) .

H AT, $F70RH GDM 2 S80™ 5 #AR XS 2%
H4hn. Suzanne Barakat 50 78 45 BB oR, 1EFRZ
FEAL IO NtE &, GDM FI PPD 2 [AIfEZE{RBR (1)
KIS, FRHFFE Meta HTE5RER, GDM &3
#hn PPD K%, RR N 1.59 (95%Cl: 1.22-2.07,
P=0.001) P4, [F]IF, FEBABIRF T2 20 MRk il S
A BB AT YR RIF Lo AR B, £8 G U GRpE PRI 1 Lok
HBUE JE FACE IR B XS B B 3 (B 9F RR=1.32,
95%Cl: 1.09-1.60) 251, — T [l A b i 1 A 1 7
PUAE QW PRI 5 AR IR K P T i 2 T AE O, 1%

PR BRZZERHARAE 0 KO ZEMD , B SNP BER  HER. BEMHLROLH R B & DR,

%3 GDM #1 PPD BE RN &t

R R e
Rifa 455 Jrik:

Q&iit= Qdf Qpval R FrvEiR 2 P&
GDM PPD MR Egger 44.65 36.00 0.153 0.003138 0.009860 0.752
GDM PPD Inverse variance weighted 44.77 37.00 0.178
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Inverse variance weighted
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XA AFIRAE X A AR 2 R R R R FR
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RIRHIF
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RIRK R, B GDM MZE, 1600 ) W E 5
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