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Background

Stroke
The 2nd leading cause of death
The 6th leading cause of disease burden 
globally

Depression
An independent risk factor for stroke

Antidepressant 
One of standard treatment of depression



Antidepressant use

Prevalence
Increases in many countries (Chien et al. 2007)

Could antidepressants reverse depression-
related cardiovascular complications 

Inconclusive

Concerns 
Bleeding complications (esp. SSRI)
Vasoconstriction of the large cerebral arteries

Previous Findings
Negative findings

In randomized trials and case-control studies 
(Swenson et al. 2006; Bak et al, 2002; Barbui et al. 2005; 
de Abajo et al. 2000; Kharofa et al. 2007)

Recent large-scale observational studies
Increased risk in hemorrhagic (Smoller et al. 2009)
and ischemic stroke (Chen et al. 2008)

Discrepant findings
Sample size
Unmeasured confounders
Current users vs. non-user

Current users: new users and long-term regular 
users



Aims

Using a national representative database 
Case-crossover design

Acute effects and transient exposures
Self-controlled 

Hypothesis
Acute exposure to antidepressant would 
increase stroke risk

To characterize patients at risk
To identify the type of antidepressants with 
increased risk for stroke

Methods



Data Resources
National Health Insurance program

A single-payer, covering 98% of 23 million 
Taiwanese population
Since March 1, 1995

National Health Insurance Research 
Database

Patients’ demographic characteristics, diagnoses, 
medical expenditures, and prescription claims 
data

All individuals enrolled between Jan 1, 1997 
and December 31, 2007

Study Subjects
Patients with an incident cerebrovascular 
event 

a hospitalization for a primary diagnosis
Cerebrovascular events 

Hemorrhagic stroke (ICD-9-CM: 430, 431, and 
432)
Ischemic stroke (ICD-9-CM: 433, 434, and 435)
Other type (ICD-9-CM: 436)

The index date: 
The date when the case subjects were 
diagnosed as having a first hospitalization for a 
stroke.



Exclusion Criteria
Age < 18 years
Prevalent case

Any stroke diagnoses (ICD-9: 430-438) in 
1997

Head injury 
ICD-9: 800.x–804.x, 850.x–854.x, or 959.x

Hospitalization within 1 year before the index 
date
Patients used the followings drug within 1 
year before the index date 

Melitracen/flupentixol

Case-Crossover Study

An efficient method to examine the 
association of transient exposure with 
acute effects.
Subjects serve as their own matched 
controls, 

Removing between-subjects time-
invariant confounders, which remain 
unmeasured or unknown



Case-crossover design



This study

Sensitivity analyses for 7-day and 28-day 
risk periods 



Characteristics of study patients 

Age
Sex
General health status

Charlson comorbidity index

Presence of mood disorder
ICD-9: 296.x, 300.4, and 311

Duration of antidepressants treatment 
Number of antidepressant prescriptions

Exposure to antidepressant 
Anatomical therapeutic chemical (ATC) 
classification system (N06A) 
Four groups

Tricyclic antidepressants,
Selective serotonin reuptake inhibitors
Monoamine oxidase inhibitors
Other antidepressants.

Serotonin transporter reuptake inhibition :
(<1 , 1–10 , >10 nmol/liter). 

Norepinephrine transporter reuptake 
inhibition

(<100, 100–1,000, >1,000 nmol/liter)



Time-variant confounding factors 

Medications: 
Antithrombotic agents
Antidiabetes agents
Diuretics
antihypertensive agents 
Lipid-modifying agents
Antipsychotics 

Health system utilization 
Number of outpatients visits 

Data analyses 

Conditional logistic regression
PHREG procedure, SAS 

Crude odds ratios 
Adjusted odds ratios

Adjustment for antidiabetes, diuretics, 
antithrombotic agents, antihypertensive drugs, 
lipid modifying agents, antipsychotics and 
number of outpatient visits.



Subgroup analyses 

stratifying the various characteristics
Age
Sex 
Charlson comoribidity index
Presence of mood disorder
Duration of treatment

Interactions between antidepressants 
and these patients’ characteristics 

Results











Discussion

Summary of Our Findings

Acute exposure to antidepressants 
associated with an increases stroke 
risk (adjusted OR = 1.48)
Dose-response relationship
No difference in age, sex, and 
Charlson comorbid index



Durations of treatment

Acute effect among new users
Protective effect ?

Possible Mechanism

Hemorrhagic stroke
Anti-platelet effect

Ischemic stroke
Vasoconstrion of cerebral arteries

High norepinephrine transporter 
inhibition 

Preventing vasovagal reaction
Reducing the possibility of hypoperfusion of 
cerebral circulation and lowers the stroke 
risk.



Limitations
Study sample 

Remote recurrent cases 
Patients with stroke died before hospitalizations 
Patients with hospitalization within one year before stroke 

Case-crossover design 
The increased trend of antidepressants use 

2.2% in 1997 and to 4.4% in 2004 (Chien et al, 2007)
Confounding by acute indications, psychological distress 

Claims data 
Accuracy of stroke-related coding 
Adherence of antidepressants use
Unmeasured confounding factors 

Thanks for your attention


