[bookmark: _GoBack]Supplementary Table 1. Specification and emulation of a target trial evaluating the effect of augmentation with antipsychotics versus third-line antidepressants using real-world data from Taiwan’s National Health Insurance Research Database.

	Component
	Target pragmatic trial
	Emulated trial

	Aim
	To compare the risks of attempted suicide and suicide death between antipsychotic augmentation and third-line antidepressant therapy.
	Same as the target trial

	Eligibility criteria
	· Patients with a diagnosis of depression
· Patients are required to meet the diagnostic criteria for treatment-resistant depression, defined as a lack of response to two or more adequate antidepressant therapy courses within one year.
· No previous diagnosis of dementia, schizophrenia, bipolar disorder, or alcohol & drug abuse.
	Same as the target trial
To ensure validity of the treatment-resistant depression diagnosis, adequate antidepressant therapy is defined as lasting more than 28 days.

	Treatment strategies
	· Augmentation with antipsychotics
· Receiving third-line antidepressants
	Same as the target trial

	Treatment assignment
	Eligible patients are randomly allocated to either treatment group.
	1 We implemented a propensity score approach to generate a study population with balanced characteristics.
2 We emulated randomization by cloning patients and assigning each clone to a treatment strategy.

	Outcomes
	Primary:
· Attempted suicide 
· Suicide death
Secondary:
· All-cause death
· Cardiovascular-related death
	Same as the target trial

	Follow-up
	For each person, follow-up begins at treatment assignment and ends with the occurrence of study outcomes, at death, loss to follow-up, or on 31st December 2020, whichever comes first.
	Same as the target trial

	Causal contrasts
	Intention-to-treat effect
	Using as-started analysis, patients are censored at death or end of the study period.

	
	Per-protocol effect
	Using on-treatment analysis, patients are additionally censored upon discontinuation or switching.

	Statistical analysis
	Cox regression model to generate hazard ratios with 95% confidence intervals (time-to-event risk)
	Same as the target trial. Individuals are artificially censored when they deviate from their assigned strategy. 
We created an expanded dataset including 2 replicates for each included individual and assigned one replicate to each treatment strategy. We adjusted for the baseline covariates and assumed that adjustment for these variables was sufficient to adjust for informative censoring.





Supplementary Table 2. ICD and ATC code lists for depression, exclusion criteria and covariates.

	
	ICD-9 codes
	ICD-10 codes

	Depression
	2962, 2963, 3004, 30112, 3090, 3091, 311
	F32, F33, F341, F432

	Exclusion criteria
	
	

	Dementia
	290, 2940, 2941, 3310, 3311, 3312, 33182, 33183, 33189
	F00, F01, F02, F03, G30, G310, G311, G3183, G3184, G319

	Bipolar disorder
	296
	F0633, F31

	Schizophrenia
	295, 3012
	F20, F21, F25, F601

	Alcohol or Drug abuse
	291, 292, 3050, 3052, 3053, 3054, 3055, 3056, 3057, 3058, 3059
	F10, F111, F121, F131, F141, F151, F161, F181, F191

	Outcome
	
	

	Suicide attempt
	960-989, E950-E959
	X60-X84, Y10-Y34, Y87

	Cardiovascular death
	-
	G45, I10-I16, I20-I28, I44-I50, I60-I63, I67, I69, I70, I71, I73, R55

	Covariates
	
	

	Anxiety
	300
	K00, K01, K02, K03, K04, K05, K06, K07, K08

	Arrhythmia
	427
	I46, I47, I48, I49, R00

	Cancer
	140-237, 239
	C00-80, D00-44

	Coronary artery disease
	410, 411, 412, 413, 414
	I20, I21, I22, I23, I24, I25

	Chronic kidney disease
	2504, 40301, 40311, 40391, 40401, 40402, 40403, 40411, 40412, 40413, 40491, 40492, 40493, 581, 585, 586, 5936, 791
	D511, E102, E112, E132, I12, I130, I132, N04, N06, N18, N19, R80

	Chronic liver disease
	571, 572, 573
	K70, K71, K72, K73, K74, K75, K76, K77

	COPD
	491, 492, 496
	J43, J44

	Diabetes
	250
	E10, E11, E13, E14

	Heart failure
	428
	I50

	Hyperlipidemia
	272
	E78

	Hypertension
	401, 402, 403, 404, 405
	I10, I11, I12, I13, I15

	Stroke
	430, 431, 432, 433, 434, 435, 436, 437, 438
	I60, I61, I62, I63, I64, I65, I66, I67, I68, I69

	Sleep disorder
	7805
	G47

	
	ATC codes

	Antipsychotics
	N05A

	Antidepressants
Agomelatine
Buprenorphine
Selective serotonin reuptake inhibitors
Serotonin and norepinephrine reuptake inhibitors
Serotonin moderator
Monoamine oxidase inhibitors
Mirtazapine
Tricyclic antidepressant
Others
	
N06AX22
N06AX12
N06AB

N06X16, N06AX17, N06X21, N06AX23

N06AX05, N06AX06, N06AX24, N06AX26
N06AF, N06AG
N06AX11
N06AA
N06AX

	Antiarrhythmic agent
	C01B

	Antidiabetic agent
	A10

	Antithrombotic agent
	B01

	Anxiolytics
	N05B

	Beta-blocker
	C07

	Calcium channel blocker
	C08

	Diuretics
	C03

	Hypnotics
	N05C

	Lipid modifying agent
	C10

	Peripheral vasodilator
	C04

	Renin-angiotensin-aldosterone system inhibitors
	C09

	Systemic corticosteroid
	H02


Abbreviations: ICD: International Classification of Diseases, ATC: Anatomical Therapeutic Chemical, COPD: Chronic obstructive pulmonary disease
Note: We defined patients with cardiovascular disease history using the diagnoses of arrhythmia, coronary artery disease, heart failure, or stroke. We defined patients with cardiovascular risk factors as those aged over 40 with hypertension, diabetes or hyperlipidemia. Cardiovascular death was defined by ICD-10 codes only in the National Cause of Death Registry.


Supplementary Table 3. Pattern of antipsychotic treatment initiation over the grace period.

	Month
	Number of
patients
	Percentage
	Cumulative
number
	Cumulative
Percentage

	0
	38,029
	71.1
	38,029
	71.1

	1
	2,475
	4.63
	40,504
	75.72

	2
	2,077
	3.88
	42,581
	79.61

	3
	1,661
	3.11
	44,242
	82.71

	4
	1,206
	2.25
	45,448
	84.97

	5
	1,188
	2.22
	46,636
	87.19

	6
	1,012
	1.89
	47,648
	89.08

	7
	797
	1.49
	48,445
	90.57

	8
	828
	1.55
	49,273
	92.12

	9
	740
	1.38
	50,013
	93.5

	10
	909
	1.7
	50,922
	95.2

	11
	2,140
	4.0
	53,062
	99.2

	12
	428
	0.8
	53,490
	100





[bookmark: _Hlk165466081]Supplementary Figure 1. Clone-censor-weight approach.
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Supplementary Figure 2. Propensity matching distribution for antipsychotic and antidepressant users, reported by subgroup.

	Overall
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	a) At least 65 yrs
	b) Under 65 yrs
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	c) Male
	d) Female
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	e) Receiving 2+ antidepressants for more than 6 months
	f) Receiving 2+ antidepressants for less than 6 months
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	g) With major depressive disorder
	h) With cardiovascular disease histories
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	i) With risk factors for cardiovascular diseases
	j) Without past suicide history
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Supplementary Figure 3. Cumulative incidence curves for a) suicide attempt, b) suicide death, c) cardiovascular death, and d) all-cause mortality for the primary analysis.
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Supplementary Figure 4. Cumulative incidence curves for a) suicide attempt, b) suicide death, c) cardiovascular death, and d) all-cause mortality for on-treatment analysis.
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[bookmark: _Hlk180504325]Supplementary Figure 5. Cumulative incidence curves for a) suicide attempt, b) suicide death, c) cardiovascular death, and d) all-cause mortality for clone-censor-weight approach by on-treatment analysis.
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Supplementary Figure 6. Cumulative incidence curves for a) suicide attempt, b) suicide death, c) cardiovascular death, and d) all-cause mortality for clone-censor-weight approach using a grace period of 90 days.
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	d) All-cause mortality
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