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Supplementary Table 1. Exposure to antidepressants stratified based on antagonism affinity with comparison between cases and controls in different exposure groups based on antidepressant antagonistic properties.

	Exposure to antidepressant


	

ADs in overall
	Antagonist 
(+, ++, and +++)
	Strong antagonist
(+++ only)
	Non-antagonist
(-)

	
	
	H1R
	5HT2CR
	M3R
	H1R
	5HT2CR
	M3R
	H1R
	5HT2CR
	M3R

	
	Cases
	Controls
	Cases
	Controls
	Cases
	Controls
	Cases
	Controls
	Cases
	Controls
	Cases
	Controls
	Cases
	Controls
	Cases
	Controls
	Cases
	Controls
	Cases
	Controls

	SSRI
	25
(39.7%)
	1693
(42.8%)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	paroxetine 

	7
(11.1%)
	562
(14.2%)
	-
	13
(0.3%)
	-
	29
(0.7%)
	7
(11.1%)
	562
(14.2%)
	-
	13
(0.3%)
	-
	29
(0.7%)
	7
(11.1%)
	562
(14.2%)
	7
(11.1%)
	562
(14.2%)
	7
(11.1%)
	562
(14.2%)
	-
	16
(0.4%)

	citalopram

	7
(11.1%)
	465
(11.8%)
	-
	18
(0.5%)
	-
	30
(0.8%)
	7
(11.1%)
	465
(11.8%)
	-
	18
(0.5%)
	-
	27
(0.7%)
	-
	12
(0.3%)
	7
(11.1%)
	465
(11.8%)
	7
(11.1%)
	465
(11.8%)
	1
(1.6%)
	15
(0.4%)

	fluoxetine 

	4
(6.3%)
	224
(5.7%)
	-
	14
(0.4%)
	4
(6.3%)
	224
(5.7%)
	4
(6.3%)
	224
(5.7%)
	-
	14
(0.4%)
	4
(6.3%)
	224
(5.7%)
	-
	23
(0.6%)
	4
(6.3%)
	224
(5.7%)
	-
	41
(1.0%)
	-
	13
(0.3%)

	sertraline

	2
(3.2%)
	222
(5.6%)
	-
	10
(0.3%)
	-
	14
(0.4%)
	2
(3.2%)
	222
(5.6%)
	-
	10
(0.3%)
	-
	13
(0.3%)
	-
	9
(0.2%)
	2
(3.2%)
	222
(5.6%)
	2
(3.2%)
	222
(5.6%)
	1
(1.6%)
	12
(0.3%)

	escitalopram

	5
(7.9%)
	138
(3.5%)
	-
	9
(0.2%)
	-
	11
(0.3%)
	5
(7.9%)
	138
(3.5%)
	-
	9
(0.2%)
	-
	9
(0.2%)
	-
	4
(0.1%)
	5
(7.9%)
	138
(3.5%)
	5
(7.9%)
	138
(3.5%)
	-
	6
(0.2%)

	fluvoxamine

	-
	82
(2.1%)
	-
	3
(0.1%)
	-
	10
(0.3%)
	-
	12
(0.3%)
	-
	3
(0.1%)
	-
	9
(0.2%)
	-
	6
(0.2%)
	-
	82
(2.1%)
	-
	82
(2.1%)
	-
	82
(2.1%)

	TCA
	11
(17.5%)
	379
(9.6%)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	amitriptyline

	10
(15.9%)
	255
(6.5%)
	10
(15.9%)
	255
(6.5%)
	10
(15.9%)
	255
(6.5%)
	10
(15.9%)
	255
(6.5%)
	10
(15.9%)
	255
(6.5%)
	10
(15.9%)
	255
(6.5%)
	10
(15.9%)
	255
(6.5%)
	-
	22
(0.6%)
	-
	16
(0.4%)
	-
	6
(0.2%)

	clomipramine

	1
(1.6%)
	81
(2.1%)
	-
	3
(0.1%)
	1
(1.6%)
	81
(2.1%)
	-
	8
(0.2%)
	-
	3
(0.1%)
	1
(1.6%)
	81
(2.1%)
	-
	5
(0.1%)
	1
(1.6%)
	81
(2.1%)
	-
	12
(0.3%)
	1
(1.6%)
	81
(2.1%)

	nortriptyline

	-
	30
(0.8%)
	-
	30
(0.8%)
	-
	30
(0.8%)
	-
	30
(0.8%)
	-
	30
(0.8%)
	-
	6
(0.2%)
	-
	30
(0.8%)
	-
	9
(0.2%)
	-
	9
(0.2%)
	-
	6
(0.2%)

	
imipramine

	-
	6
(0.2%)
	-
	6
(0.2%)
	-
	6
(0.2%)
	-
	6
(0.2%)
	-
	6
(0.2%)
	-
	-
	-
	6
(0.2%)
	-
	1
(0.0%)
	-
	1
(0.0%)
	-
	1
(0.0%)

	
doxepin

	-
	2
(0.1%)
	-
	2
(0.1%)
	-
	2
(0.1%)
	-
	2
(0.1%)
	-
	2
(0.1%)
	-
	2
(0.1%)
	-
	2
(0.1%)
	-
	-
	-
	-
	-
	-

	
dosulepin

	-
	3
(0.1%)
	-
	3
(0.1%)
	-
	-
	-
	3
(0.1%)
	-
	3
(0.1%)
	-
	-
	-
	3
(0.1%)
	-
	-
	-
	3
(0.1%)
	-
	1
(0.0%)

	
maprotiline

	-
	1
(0.0%)
	-
	1
(0.0%)
	-
	-
	-
	-
	-
	1
(0.0%)
	-
	-
	-
	-
	-
	-
	-
	1
(0.0%)
	-
	1
(0.0%)

	
trimipramine

	-
	1
(0.0%)
	-
	1
(0.0%)
	-
	1
(0.0%)
	-
	-
	-
	1
(0.0%)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
(0.0%)

	SNRI
	7
(11.1%)
	235
(5.9%)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
venlafaxine

	7
(11.1%)
	200
(5.1%)
	1
(1.6%)
	15
(0.4%)
	1
(1.6%)
	23
(0.6%)
	1
(1.6%)
	37
(0.9%)
	1
(1.6%)
	15
(0.4%)
	1
(1.6%)
	19
(0.5%)
	-
	16
(0.4%)
	7
(11.1%)
	200
(5.1%)
	7
(11.1%)
	200
(5.1%)
	7
(11.1%)
	200
(5.1%)

	
duloxetine

	-
	35
(0.9%)
	-
	2
(0.1%)
	-
	4
(0.1%)
	-
	35
(0.9%)
	-
	2
(0.1%)
	-
	4
(0.1%)
	-
	3
(0.1%)
	-
	35
(0.9%)
	-
	35
(0.9%)
	-
	2
(0.1%)

	‘other’ AD
	6
(9.5%)
	191
(4.8%)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
mirtazapine

	2
(3.2%)
	114
(2.9%)
	2
(3.2%)
	114
(2.9%)
	2
(3.2%)
	114
(2.9%)
	2
(3.2%)
	114
(2.9%)
	2
(3.2%)
	114
(2.9%)
	2
(3.2%)
	114
(2.9%)
	-
	15
(0.4%)
	1
(1.6%)
	46
(1.2%)
	1
(1.6%)
	43
(1.1%)
	1
(1.6%)
	16
(0.4%)

	
bupropion

	2
(3.2%)
	50
(1.3%)
	-
	7
(0.2%)
	-
	7
(0.2%)
	1
(1.6%)
	15
(0.4%)
	-
	7
(0.2%)
	-
	7
(0.2%)
	-
	2
(0.1%)
	2
(3.2%)
	50
(1.3%)
	2
(3.2%)
	50
(1.3%)
	2
(3.2%)
	50
(1.3%)

	
trazodone

	1
(1.6%)
	10
(0.3%)
	1
(1.6%)
	10
(0.3%)
	-
	3
(0.1%)
	-
	3
(0.1%)
	-
	3
(0.1%)
	-
	3
(0.1%)
	-
	1
(0.0%)
	-
	2
(0.1%)
	1
(1.6%)
	10
(0.3%)
	1
(1.6%)
	10
(0.3%)

	
agomelatine

	1
(1.6%)
	7
(0.2%)
	-
	-
	1
(1.6%)
	7
(0.2%)
	-
	4
(0.1%)
	-
	-
	-
	1
(0.0%)
	-
	-
	1
(1.6%)
	7
(0.2%)
	-
	3
(0.1%)
	1
(1.6%)
	7
(0.2%)

	
vortioxetine

	-
	5
(0.1%)
	-
	-
	-
	1
(0.0%)
	-
	2
(0.1%)
	-
	-
	-
	1
(0.0%)
	-
	-
	-
	5
(0.1%)
	-
	5
(0.1%)
	-
	5
(0.1%)

	
mianserin

	-
	2
(0.1%)
	-
	2
(0.1%)
	-
	2
(0.1%)
	-
	-
	-
	2
(0.1%)
	-
	2
(0.1%)
	-
	-
	-
	-
	-
	1
(0.0%)
	-
	2
(0.1%)

	
nefazodone

	-
	3
(0.1%)
	-
	-
	-
	-
	-
	1
(0.0%)
	-
	-
	-
	-
	-
	1
(0.0%)
	-
	3
(0.1%)
	-
	3
(0.1%)
	-
	3
(0.1%)

	MAOi
	-
	8
(0.2%)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
moclobemide

	-
	5
(0.1%)
	-
	-
	-
	1
(0.0%)
	-
	-
	-
	-
	-
	1
(0.0%)
	-
	-
	-
	5
(0.1%)
	-
	5
(0.1%)
	-
	5
(0.1%)

	
phenelzine
	-
	2
(0.1%)
	-
	1
(0.0%)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
(0.0%)
	-
	1
(0.0%)

	
tranylcypromine
	-
	3
(0.1%)
	-
	2
(0.1%)
	-
	1
(0.0%)
	-
	1
(0.0%)
	-
	1
(0.0%)
	-
	1
(0.0%)
	-
	-
	-
	1
(0.0%)
	-
	2
(0.1%)
	-
	2
(0.1%)



“+” represents AD with weak antagonism affinity (pKi 5.00-5.99).
“++” represents AD with moderate antagonism affinity (pKi 6.00-6.99).
“+++” represents AD with strong antagonism affinity (pKi > 7.00).


Supplementary Table 2. Baseline characteristics of gestational diabetes mellitus (GDM) cases and controls, with comparison between shorter exposure period and shorter duration of pregnancy.

	Subjects’
Characteristics


	Shorter AD exposure window
	Shorter pregnancy duration

	
	[bookmark: _Hlk149137860]39w 3m
	39w 0m
	37w 6m
	35w 6m

	
	Cases
(n=63)
	Controls
(n=3954)
	Cases
(n=63)
	Controls
(n=3958)
	Cases
(n=62)
	Controls
(n=3944)
	Cases
(n=62)
	Controls
(n=3940)

	Maternal age at birth, 
mean±SD, in years

	33.2±5.0

	30.7±4.8

	33.2±5.0

	30.7±4.8

	33.1+5.0

	30.7+4.8

	33.2+5.0

	30.7+4.8


	Use of antipsychotics*
	3(4.8%)

	169(4.3%)

	3(4.8%)

	129(3.3%)

	4(6.5%)

	205(5.2%)

	4(6.5%)

	200(5.1%)


	Use of glucose-disrupting drugs
	
	
	
	
	
	
	
	

	beta-blockers 
(ATC C07A*)
	1(1.6%)

	85(2.1%)

	1(1.6%)

	57(1.4%)

	1(1.6%)

	105(2.7%)

	1(1.6%)

	100(2.5%)


	thiazide diuretics 
(ATC C03A*)
	-

	9(0.2%)

	-

	8(0.2%)

	-

	12(0.3%)

	-

	12(0.3%)


	systemic corticosteroids (ATC H02*) 
	7(11.1%)

	89(2.3%)

	-

	36(0.9%)

	7(11.3%)

	129(3.3%)

	7(11.3%)

	119(3.0%)


	calcineurin inhibitors 
(ATC L04AD)*
	-

	2(0.1%)

	-

	2(0.1%)

	-

	2(0.1%)

	-

	2(0.1%)


	Use of antiobesity agents (ATC A08A*)
	2(3.2%)

	12(0.3%)

	2(3.2%)

	8(0.2%)

	2(3.2%)

	17(0.4%)

	2(3.2%)

	17(0.4%)


	Recent AD use
	40(63.5%)
	1889(47.8%)
	35(55.6%)
	1396(35.3%)
	46(74.2%)
	2213(56.1%)
	45(72.6%)
	2166(55.0%)

	Past AD use
	23(36.5%)
	2065(52.2%)
	28(44.4%)
	2562(64.7%)
	16(25.8%)
	1731(43.9%)
	17(27.4%)
	1774(45.0%)

	Recent use based on AD class
	
	
	
	
	
	
	
	

	SSRI
	24(38.1%)
	1420(35.9%)
	20(31.7%)
	1045(26.4%)
	25(40.3%)
	1660(42.1%)
	25(40.3%)
	1633(41.4%)

	TCA
	7(11.1%)
	282(7.1%)
	6(9.5%)
	186(4.7%)
	11(17.7%)
	365(9.3%)
	10(16.1%)
	355(9.0%)

	SNRI
	7(11.1%)
	194(4.9%)
	7(11.1%)
	150(3.8%)
	7(11.3%)
	225(5.7%)
	7(11.3%)
	218(5.5%)

	‘other’ ADs†
	5(7.9%)
	139(3.5%)
	4(6.3%)
	85(2.1%)
	6(9.7%)
	188(4.8%)
	6(9.7%)
	177(4.5%)

	MAOi
	-
	6(0.2%)
	-
	4(0.1%)
	-
	8(0.2%)
	-
	7(0.2%)

	Index date of GDM medication
	
	
	
	
	
	
	
	

	trimester 2
	7(11.1%)
	
	7(11.1%)
	
	16(25.8%)
	
	27(43.5%)
	

	trimester 3
	56(88.9%)
	
	56(88.9%)
	
	46(74.2%)
	
	35(56.5%)
	

	GDM medication dispensed
	
	
	
	
	
	
	
	

	insulin
	60(95.2%)
	
	60(95.2%)
	
	59(95.2%)
	
	59(95.2%)
	

	
insulin + metformin
	3(4.8%)
	
	3(4.8%)
	
	3(4.8%)
	
	3(4.8%)
	



* excluding lithium (N05AN01).
† ’other’ ADs include tetracyclic AD, serotonin antagonist and reuptake inhibitor (SARI), serotonin modulator, etc.


Supplementary Table 3. Baseline characteristics* for different exposure groups based on antidepressant antagonistic properties†.

	
Subjects’ characteristics

	Antagonist 
(+, ++, and +++)
	Strong antagonist 
(+++ only)
	Non-antagonist 
(-)


	
	H1R
	5HT2CR
	M3R

	H1R
	5HT2CR
	M3R
	H1R
	5HT2CR
	M3R

	
	Recent use

	Past 
use

	Recent use

	Past 
use

	Recent use

	Past 
use

	Recent use

	Past 
use

	Recent use

	Past 
use

	Recent use

	Past 
use

	Recent use

	Past 
use

	Recent use

	Past 
use

	Recent use

	Past 
use


	1. maternal age at delivery, mean±SD, 
in years
	
30.5±4.8
	
30.7±4.7
	
30.8±4.7
	
30.7±4.8
	
30.9±4.7
	
30.4±4.8
	
30.4±4.7
	
30.7±4.8
	
30.8±4.6
	
30.6±4.8
	
31.0±4.8
	
30.6±4.7
	
31.1±4.7
	
30.3±4.8
	
31.1±4.7
	
30.4±4.8
	
31.0±4.8
	
30.6±4.7

	2. use of antipsychotics‡
(ATC N05A*)
	35
(1.5%)
	170
(10.1%)
	61
(2.7%)
	144
(8.5%)
	137
(6.1%)
	68
(4.0%)
	31
(1.4%)
	174
(10.3%)
	57
(2.5%)
	148
(8.8%)
	35
(1.5%)
	170
(10.1%)
	147
(6.5%)
	58
(3.4%)
	131
(5.8%)
	74
(4.4%)
	46
(2.0%)
	159
(9.4%)

	3. use of beta-blockers 
(ATC C07A*)
	20
(0.9%)
	88
(5.2%)
	29
(1.3%)
	79
(4.7%)
	54
(2.4%)
	54
(3.2%)
	20
(0.9%)
	88
(5.2%)
	29
(1.3%)
	79
(4.7%)
	25
(1.1%)
	83
(4.9%)
	50
(2.2%)
	58
(3.4%)
	41
(1.8%)
	67
(4.0%)
	15
(0.7%)
	93
(5.5%)

	4. use of thiazide diuretics 
(ATC C03A*)
	1
(0.0%)
	12
(0.7%)
	2
(0.1%)
	11
(0.7%)
	7
(0.3%)
	6
(0.4%)
	1
(0.0%)
	12
(0.7%)
	2
(0.1%)
	11
(0.7%)
	2
(0.1%)
	11
(0.7%)
	8
(0.4%)
	5
(0.3%)
	7
(0.3%)
	6
(0.4%)
	3
(0.1%)
	10
(0.6%)

	5. use of systemic corticosteroids 
(ATC H02*) 
	14
(0.6%)
	120
(7.1%)
	23
(1.0%)
	111
(6.6%)
	73
(3.2%)
	61
(3.6%)
	14
(0.6%)
	120
(7.1%)
	22
(1.0%)
	112
(6.6%)
	28
(1.2%)
	106
(6.3%)
	76
(3.4%)
	58
(3.4%)
	68
(3.0%)
	66
(3.9%)
	19
(0.8%)
	115
(6.8%)

	6. use of calcineurin inhibitors 
(ATC L04AD)*
	-
	2
(0.1%)
	-
	2
(0.1%)
	2
(0.1%)
	-
	-
	2
(0.1%)
	-
	2
(0.1%)
	2
(0.1%)
	-
	2
(0.1%)
	-
	2
(0.1%)
	-
	-
	2
(0.1%)

	7. use of antiobesity agents 
(ATC A08A*)
	4
(0.2%)
	13
(0.8%)
	5
(0.2%)
	12
(0.7%)
	9
(0.4%)
	8
(0.5%)
	4
(0.2%)
	13
(0.8%)
	5
(0.2%)
	12
(0.7%)
	4
(0.2%)
	13
(0.8%)
	8
(0.4%)
	9
(0.5%)
	7
(0.3%)
	10
(0.6%)
	2
(0.1%)
	15
(0.9%)



* subjects were pregnancies in the controls (n=3951, 98.4%), consisting of 2262 recent AD users and 1689 past users, as a representative of a total 4014 pregnancies in the study population (39w 3m).
† the pKi values of AD drugs were used to classify them into different exposure groups as AD antagonist (+, ++, and +++), AD strong-antagonist (+++) and AD non-antagonist (-) on each receptor of interest (see Table 2).
‡ excluding lithium (N05AN01).

