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Abstract:
Background: Selective serotonin reuptake inhibitors (SSRIs) and serotonin norepinephrine reuptake inhibitors (SNRIs) are widely prescribed
for mood and anxiety disorders. However, it is not clear whether SNRIs
are more strongly associated with cardiovascular and cerebrovascular
events than SSRIs.
Methods: This was a propensity score–matched, population-based, cohort study of Manitobans who started an SSRI or SNRI between April 1,
1998, and March 31, 2014. The primary outcome was a composite of acute
myocardial infarction (AMI), stroke, or cardiovascular-related hospitalization within 1 year of drug initiation. Each component of the primary outcome and death were analyzed separately in secondary analyses.
Results: A total of 225,504 and 54,635 patients initiated treatment on an
SSRI and SNRI, respectively. After propensity score matching, a higher
risk was observed for the primary outcome among SNRI users (weighted
hazards ratio [HR], 1.13; 95% confidence interval [CI], 1.06–1.21). Secondary analyses showed that the risk of nonfatal stroke was higher among
SNRI users (weighted HR, 1.20; 95% CI, 1.08–1.33). The risk of death was
higher among SNRI users without mood and/or anxiety disorders
(weighted HR, 1.17; 95% CI; 1.03–1.32). No differences were observed
in the risk of AMI or fatal stroke between SSRI and SNRI use.
Conclusions: New SNRI use was associated with a higher risk of nonfatal stroke relative to SSRI use. Further investigation is warranted regarding
the higher risk of death observed in our subgroup analysis among incident
SNRI users without mood and/or anxiety disorders.
Key Words: cardiovascular events, cerebrovascular events, death,
pharmacoepidemiology, serotonin norepinephrine reuptake inhibitors
(J Clin Psychopharmacol 2017;37: 00–00)

M

ental health is prevalent in the general population, with depression occurring in as many as 30% of individuals with a
history of cardiovascular or cerebrovascular disease.1–3 Among
the antidepressants used to treat mood and anxiety disorders, serotonin norepinephrine reuptake inhibitors (SNRIs) and selective
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serotonin reuptake inhibitors (SSRIs) are among the most commonly prescribed.4–9 Although both of these classes exhibit serotonergic activity, SNRIs also exhibit noradrenergic effects.10 It is
unclear whether these effects provide an advantage in their
efficacy for mood and anxiety, but may account for the observed
differences in the rates of hypertension, tachycardia, and cardiotoxic effects in high doses when compared with SSRIs.10–17
The SNRI venlafaxine was found to have a relative fatal toxicity
index that is 5 times higher than that of SSRIs and has been reported to be frequently involved in overdose deaths.11 Previous
studies have demonstrated higher sympathetic activity as a result
of SNRI-induced norepinephrine elevation.18–21 It is also well
known that hypertension is a major risk factor for cardiovascular
and cerebrovascular events.22 However, the cardiovascular and cerebrovascular risk of a patient is not always considered before prescribing an SSRI or SNRI.
Serotonin reuptake inhibitors block platelet aggregation and
induce vasospasm, which have been associated with both hemorrhagic and ischemic stroke in observational and case series
studies.23–30 By virtue of their mechanism of action, we hypothesized that SNRIs will have a higher risk for both cardiac and cerebrovascular events compared with SSRIs. Only a few studies in a
restricted population have examined the risk of these events
between the 2 classes of antidepressants in a population-based design.31,32 On the basis of limited existing data, the risk of cardiovascular, cerebrovascular, and death events between SSRIs and
SNRIs still remains unclear. One study found no difference in
the risk of cardiovascular events between venlafaxine (SNRI)
and sertraline (SSRI) in patients aged 65 years and older. Another
study found an elevated risk of cerebrovascular events in those
without depression. We aimed to determine whether our study
population would demonstrate results consistent with the findings
found in these previous studies. We carried out a large-scale, multiyear, population-based cohort study not restricted to age or indication using propensity score–based matching to compare the risk
of cerebrovascular, cardiovascular, and mortality events between
incident users of SNRIs and SSRIs.

METHODS
Setting and Design
This was a retrospective, population-based, cohort study that
spanned for a period of 16 years (from April 1, 1998–March 31,
2014) in Manitoba, Canada using the administrative health care
databases located at the Manitoba Centre for Health Policy
(MCHP). Manitoba has one of the most comprehensive data sets
to conduct pharmacoepidemiology research. These databases
capture and link outpatient prescriptions and health care services
for approximately 1.2 million Manitobans, without restrictions
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of age or insurance coverage. This study was approved by the University of Manitoba Human Research Ethics Board and the Health
Information Privacy Committee.

used to identify events are available in Supplementary Table 1A,
Supplemental Digital Content 1, http://links.lww.com/JCP/A433, and
have been used in previous research.39–41

Data Sources

Statistical Analysis

The Drug Program Information Network was used to obtain
prescription records dispensed to all Manitobans outside of hospitals and personal care homes using Anatomical Therapeutic
Chemical codes to identify specific drugs. The Drug Program Information Network accurately captures information on the date of
dispensation, strength, quantity, and anticipated number of days'
supply for a specific drug provided and has been used in previous
research.32 Health service use and diagnostic information were
identified using International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM or equivalent International Statistical Classification of Diseases, 10th Revision,
Canada [ICD-10-CA]) codes from hospital abstracts and medical
services physician billings. Emergency department visits in
Winnipeg, Manitoba were obtained through Admission, Discharge,
and Transfer, E-Triage and Emergency Department Information
System. Vital statistics included information on the cause and date
of death. The Manitoba Registry database included demographic
information for the population.

Baseline characteristics (including age, sex, region of residence, income quintile, mean number of ambulatory, emergency,
hospital visits, chronic prescription drug use in past year, Charlson
comorbidity index, comorbidities [Supplementary Table 1B, Supplemental Digital Content 2, http://links.lww.com/JCP/A434,
for case definitions used] in the past 3 years, and comedications
in the past year) were reported for incident SNRI and SSRI
users using descriptive statistics with unweighted and weighted
standardized differences.
Inverse probability of treatment weighting with propensity
score of baseline characteristics was used to determine the probability of receiving an SNRI and account for baseline differences
between the 2 groups. Average treatment effect in the treated patients was used to compare the risk of outcome between those
who received an incident prescription for an SNRI to an SSRI.42,43
Time-to-event analyses with SSRI as a reference group was
performed using weighted samples. Crude and weighted hazards
ratios (HRs) with 95% confidence intervals (CIs) using Cox proportional hazards regression were estimated for all outcomes.
Using a fitted model, survival curves for each treatment group
were derived.
Stratification of outcomes between the 2 groups was carried
out for those with and without mood and/or anxiety disorder,
cardiovascular disease, and those aged older and younger than
40 years. We also carried out a sensitivity analysis of the crude
and weighted HR for all outcomes by restricting to only those
who filled at least 2 consecutive prescriptions for the SSRI or
SNRI with a gap between the 2 prescription fills of less than
1.5 of the days' supply. The prescribed daily dose (PDD) was
also determined for each SSRI and SNRI used in the 1-year observation period. The PDD is the average daily amount of drug in
milligrams (mg) that is actually prescribed, which was calculated
by multiplying the quantity of drug dispensed by the strength of
drug dispensed divided by the number of users for that drug.44

Population
All patients who received a new prescription for an SNRI or
SSRI between April 1, 1998, and March 31, 2014, were included.
The index date was defined as the date of first prescription for either drug classes during the study period, and individuals may enter the study more than once because new use was defined as no
receipt of a prescription SNRI or SSRI in the year before the receipt of their first prescription. The SSRIs included paroxetine,
sertraline, fluoxetine, fluvoxamine, citalopram, and escitalopram,
and SNRIs included venlafaxine, duloxetine, and desvenlafaxine.
New users were defined as those who have not received a prescription for any antidepressant in the year before their first prescription for an SNRI or SSRI. Patients were followed for 1 year
after the index date because effects have been found to occur early
in treatment.14,33–35 Individuals who have been hospitalized or
visited the emergency department with a cardiovascular or cerebrovascular event in the year before the first prescription or used
the alternate study class medication within 1 year of the first
prescription were excluded. Patients who started taking any antidepressant other than an SSRI or SNRI after the incident prescription were censored.

Study Outcomes
Patients were followed until the first occurrence of the outcome, the end of the 1-year follow-up period, or the end of the
study period (March 31, 2014). The primary outcome was a composite of hospital admission for AMI (ICD-9-CM 410 or ICD-10CA I21, I22), fatal or nonfatal stroke (ICD-9-CM 430–438 or
ICD-10-CA I60–I69), or other cardiovascular-related hospitalization (congestive heart failure [CHF, ICD-9-CM 428 or ICD-10CA I50], cardiac arrest [ICD-9-CM 427 or ICD-10-CA I46], unstable
angina [ICD-9-CM 411 or ICD-10-CA I20], and conduction
disorder/arrhythmia [ICD-9-CM 426, 427.3, 427.4, 427.6–427.9
or ICD-10-CA I44, I45, I48, I49]). Secondary outcomes included
each of the components of the primary outcome separately,
cardiovascular-related death (AMI, CHF, arrest, unstable angina,
conduction disorder/arrhythmia, fatal stroke), and all-cause death.
Patients with nonischemic chest pain were excluded by limiting
the outcome definition for AMI to patients who were hospitalized
for at least 3 days or died in the hospital.36–38 Case definitions
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RESULTS
A total of 225,504 and 54,635 patients initiated treatment on
an SSRI and SNRI, respectively (Supplementary Figure 1, Supplemental Digital Content 3, http://links.lww.com/JCP/A435, for
flowchart of cohort). These patients were followed for a mean
(SD) of 346.4 (65.4) and 348.8 (58.9) days, respectively. Baseline
characteristics between the 2 groups were similar (Table 1) with
SNRI users being slightly older (mean, 44.0 years vs 42.9 years;
age, 10–19 group; 5.0% vs 10.2%; age 50–59 group; 17.8% vs
13.0% in SNRI vs SSRI group, respectively). Approximately 80%
of the patients had a history of anxiety and/or mood disorder
diagnosis in the past 3 years. Most of the incident prescriptions for
an SSRI or SNRI were written by a general practitioner (84.7%)
and 7.4% by a psychiatrist. No meaningful differences in means
of measured baseline covariates were observed after weighting
because all standardized differences in the weighted sample were
less than or equal to 0.05.
In the primary analysis, a significantly higher risk for the primary outcome was observed with the new use of SNRIs compared with SSRIs after weighting (weighted HR, 1.13; 95% CI,
1.06–1.21) (Table 2). Secondary analyses after weighting found
no differences in the risk of AMI, fatal stroke, cardiovascularrelated hospitalizations, death, and cardiovascular-related death
between SSRIs and SNRIs. However, the risk of nonfatal stroke
© 2017 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 1. Baseline Characteristics in the Matched Cohort With an Incident Prescription for an SNRI Compared With an SSRI
(N = 280,139)
Standardized Difference*
Demographic

SSRI (n = 225,504)

SNRI (n = 54,635)

Age, mean (SD), y
42.9 (19.8)
44.0 (17.3)
Age, n (%), y
<10
1497 (0.7)
83 (0.2)
10–19
22,931 (10.2)
2708 (5.0)
20–29
41,340 (18.3)
9885 (18.1)
30–39
44,044 (19.5)
10,978 (20.1)
40–49
41,531 (18.4)
11,887 (21.8)
50–59
29,374 (13.0)
9740 (17.8)
60–69
16,381 (7.3)
4339 (7.9)
70–79
14,122 (6.3)
2765 (5.1)
≥80
14,284 (6.3)
2250 (4.1)
Female, n (%)
148,980 (66.1)
35,510 (65.0)
Urban, n (%)
144,139 (63.9)
31,631 (57.9)
Income quintile (urban)
U1 (lowest)
32,593 (14.5)
6793 (12.4)
U2
29,482 (13.1)
6720 (12.3)
U3
28,375 (12.6)
6444 (11.8)
U4
25,659 (11.4)
5808 (10.6)
U5 (highest)
24,589 (10.9)
5448 (10.0)
Income quintile (rural)
R1 (lowest)
15,321 (6.8)
4169 (7.6)
R2
16,294 (7.2)
4983 (9.1)
R3
16,856 (7.5)
4799 (8.8)
R4
16,447 (7.3)
4548 (8.3)
R5 (highest)
15,959 (7.1)
4406 (8.1)
Missing
3929 (1.7)
517 (1.0)
No. ambulatory visits, mean (SD)
13.2 (13.1)
13.6 (13.0)
No. emergency visits, mean (SD)
0.33 (1.1)
0.31 (1.0)
No. hospitalizations, mean (SD)
1.5 (1.0)
1.5 (1.0)
No. chronic prescriptions, mean (SD)
3.0 (2.8)
2.9 (2.7)
Weighted sum of 17 Charlson comorbidity index, mean (SD)
0.44 (1.02)
0.45 (1.08)
Comorbidities in the Past 3 Years, n (%)
Anxiety/mood
179,407 (79.6)
43,636 (79.9)
Cardiovascular disease
74,555 (33.1)
18,936 (34.7)
Diabetes
15,903 (7.1)
3979 (7.3)
Renal disease
12,452 (5.5)
2698 (4.9)
Coronary artery disease
10,919 (4.8)
2349 (4.3)
Dementia
10,608 (4.7)
1941 (3.6)
Stroke
5166 (2.3)
939 (1.7)
CHF
3583 (1.6)
655 (1.2)
529 (1.0)
Rheumatoid arthritis
2007 (0.9)
Arrhythmia/conduction
2078 (0.9)
398 (0.7)
Valvular heart disease
1396 (0.6)
247 (0.5)
Total respiratory morbidity†
65,944 (29.2)
16,080 (29.4)
Medications Used in the Past Year, n (%)
ACEI/ARB
20,359 (9.0)
4942 (9.0)
Diuretic
17,096 (7.6)
3850 (7.0)
Statin
14,054 (6.2)
3740 (6.8)
β-blocker
11,678 (5.2)
2738 (5.0)
Calcium channel blocker
11,930 (5.3)
2621 (4.8)
Antiplatelet
6544 (2.9)
1418 (2.6)

Crude

Weighted

0.058

0.004

0.080
0.198
0.006
0.014
0.083
0.133
0.026
0.052
0.100
0.023
0.124

Trimmed
0.005
0.012
0.004
0.016
0.025
0.003
0.017
0.020
0.001
0.029

0.059
0.023
0.024
0.024
0.030

0.012
0.008
0.008
0.008
0.008

0.032
0.069
0.048
0.038
0.037
0.069
0.032
0.012
0.015
0.053
0.002

0.009
0.015
0.012
0.008
0.008
0.009
0.011
0.0003
0.002
0.017
0.001

0.008
0.034
0.009
0.026
0.026
0.058
0.041
0.033
0.008
0.021
0.023
0.004

0.003
0.001
0.002
0.006
0.008
0.008
0.008
0.005
0.004
0.003
0.004
0.005

0.001
0.019
0.025
0.008
0.022
0.017

0.003
0.005
0.003
0.003
0.005
0.002
Continued next page
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TABLE 1. (Continued)
Standardized Difference*
Demographic

SSRI (n = 225,504)

SNRI (n = 54,635)

Crude

Weighted

—
3847 (1.7)
2414 (1.1)
884 (0.4)
13,467 (6.0)
13,446 (5.7)
9292 (4.1)
6994 (3.1)
2943 (1.3)
1716 (0.8)
1306 (0.6)
492 (0.2)
1471 (0.6)
873 (0.4)

—
629 (1.2)
411 (0.8)
207 (0.4)
3662 (6.7)
4450 (8.1)
2623 (4.8)
1258 (2.3)
713 (1.3)
911 (1.7)
201 (0.4)
292 (0.5)
340 (0.6)
243 (0.4)

0.009
0.009
0.035
0.002
0.030
0.069
0.032
0.046
0.0004
0.083
0.030
0.052
0.004
0.009

0.005
0.003
0.005
0.001
0.003
0.019
0.004
0.002
0.001
0.010
0.003
0.008
0.001
0.002

Warfarin
New oral anticoagulant
Antiarrhythmic
Aldosterone blocker
Oral NSAIDs
Opioids
Estrogen/progesterone
Antipsychotic‡
Oral corticosteroids
Gabapentin
Cholinesterase inhibitor
Tamoxifen
Domperidone
Thiazolidinedione

*Standardized difference <0.1 indicates good balance between the cases and controls.
†
Total respiratory morbidity is a measure of different types of respiratory illness used to overcome problems in diagnosis codes being used for the same
underlying illness by different physicians. These include the following: bronchitis and bronchiolitis, emphysema, asthma, and chronic airway obstruction.
‡
Second generation antipsychotics.
ACEI/ARB indicates angiotensin converting enzyme inhibitor/angiotensin receptor blocker; NSAIDs , nonsteroidal anti-inflammatory drug.

was higher among SNRI users (weighted HR, 1.20; 95% CI,
1.08–1.33). Among nonfatal stroke events, ischemic stroke was
higher among SNRI users compared with SSRI users (weighted
HR, 1.32; 95% CI, 1.15–1.51), and no difference was observed for
nonfatal hemorrhagic stroke (weighted HR, 1.20; 95% CI, 0.84–1.71).
Similar findings were found in our sensitivity analysis of patients (SSRI, 118,647; SNRI, 27,059) who received at least 2 consecutive prescriptions for an SNRI or SSRI (Supplementary Table 2,
Supplemental Digital Content 4, http://links.lww.com/JCP/A436).
When stratified by ages younger than 40 years and 40 years or older,
the rate of events was less frequent, and no differences in any of
the end points were observed in the younger cohort (Fig. 1A),
but a higher risk for the primary outcome, nonfatal stroke, and
cardiovascular-related hospitalizations were observed among SNRI
users in the older cohort (Fig. 1B).
When stratified by those with and without a history of mood
and/or anxiety disorder in the past 3 years, the risk of nonfatal
stroke was higher in both subgroups for SNRI users. However,
the risk of all-cause and cardiovascular-related deaths were only
significantly higher in the subgroup without a history of mood

and/or anxiety disorders (Fig. 2, A and B). When stratified by
those with and without a history of cardiovascular disease, the
risk for the primary outcome and nonfatal stroke was higher
among SNRI users compared with SSRI users in only the subgroup
with a history of cardiovascular disease. There was also a higher
risk of cardiovascular-related hospitalizations for the SNRI users
compared with the SSRI users in this subgroup. No difference in
any of the events was observed in those without cardiovascular
disease (Fig. 3, A and B).
The median age in which patients experience the composite
outcome is 77.3 years (interquartile range, 65.3–84.8 years).
Citalopram was the most common SSRI used (42.2% of SSRI
users), and venlafaxine was the most common SNRI used (94.0%
of SNRI users) (Table 3). The mean PDDs for each antidepressant
is shown in Table 3.

DISCUSSION
In this 16-year observational study, our primary analysis
found a higher risk for the primary composite outcome of AMI,

TABLE 2. Cardiac, Cerebrovascular, and Death Events Among Incident Users of SNRI Compared With SSRI (n = 268,531)
Events in SNRI Events in SSRI
Weighted Events
Weighted Events
(n = 52,803)
(n = 215,728) Crude HR (95% CI) SNRI (n = 53,325.7) SSRI (n = 212,771)

Outcome
Composite*
AMI
Fatal stroke
Nonfatal stroke
Cardiovascular
hospitalization
Death
Cardiovascular death

Weighted HR
(95% CI)

1061
112
83
474
604

5648
552
424
2685
3136

1.32 (1.23–1.41)
1.20 (0.97–1.48)
1.32 (1.03–1.68)
1.41 (1.28–1.56)
1.28 (1.17–1.40)

1066.1
116.033
82.1084
474.322
604.961

4794.06
484.89
336.169
2231.79
2640.77

1.13 (1.06–1.21)
1.04 (0.84–1.28)
1.08 (0.84–1.38)
1.20 (1.08–1.33)
1.09 (1.00–1.20)

903
225

4352
1173

1.16 (1.08–1.25)
1.16 (1.07–1.25)

900.785
223.585

3744.04
891.216

1.02 (0.95–1.10)
1.02 (0.94–1.10)

*Composite of AMI, fatal, and nonfatal stroke, and cardiovascular-related hospitalization.
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FIGURE 1. A, Weighted HR and 95% CI of cardiac, cerebrovascular, and death events among incident users of SNRI compared with SSRI, aged
younger than 40 years (n = 127,275). B, Weighted HR and 95% CI of cardiac, cerebrovascular, and death events among incident users of
SNRI compared with SSRI, aged 40 years or older (n = 141,760).

stroke, and cardiovascular-related hospitalizations in new SNRI
users compared with new SSRI users. Of note, the risk of nonfatal
stroke was the only component of this composite outcome that
was found to be significantly higher. The risk of nonfatal stroke
remained significant after restricting to those who filled a second
prescription for their SNRI or SSRI and in those who were aged
40 years or older. No difference in the risk of death events was observed in the primary analysis. A higher risk for cardiovascularrelated hospitalization was also observed in those who were aged
40 years or older starting an SNRI.
© 2017 Wolters Kluwer Health, Inc. All rights reserved.

Some of our findings were consistent with previous studies
examining the risk of cardiac and cerebrovascular events between
SNRIs and SSRIs. Ho et al31 also found no difference in the risk of
AMI and CHF between new users of venlafaxine and sertraline
over a 1-year period in patients aged older than 65 years old in Ontario, Canada. We were able to add to these findings by expanding
the age group to include younger patients and by including other
SSRIs and SNRIs in the analysis of events.
The higher risk of nonfatal stroke found in the current study
will also add to the findings by Lee et al, which was set in
www.psychopharmacology.com
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FIGURE 2. A, Weighted HR and 95% CI of cardiac, cerebrovascular, and death events among incident users of SNRI compared with SSRI, with
mood/anxiety disorders (n = 214,117). B, Weighted HR and 95% CI of cardiac, cerebrovascular, and death events among incident users of
SNRI compared with SSRI, without mood/anxiety (n = 54,103).

Taiwan.32 Lee et al found a nonsignificant trend toward the risk
for intracranial hemorrhage with the new use of SNRIs compared
with SSRIs (adjusted HR, 1.24; 95% CI, 0.97–1.58; P = 0.08).
These findings were only significantly higher in the subgroup of
patients without depression (adjusted HR, 1.63; 95% CI,
1.14–2.32), which may be because depression can also affect the
risk for these events. No difference in ischemic stroke was observed in this study. In our study, the risk of nonfatal stroke with
the use of SNRIs was higher than for SSRIs in those with and
without a history for mood and/or anxiety. However, the risk of
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all-cause and cardiovascular-related deaths were only higher in
the SNRI group compared with the SSRI group in those without
a history of mood and/or anxiety disorders. Moreover, the risk
of nonfatal stroke and cardiovascular-related events were higher
among incident SNRI users with a history of cardiovascular disease but not in those without cardiovascular disease. Like Lee
et al,32 the findings in our study would also suggest precaution
in using SNRIs in patients without a history of mood and/or anxiety disorders, but also in patients with a history of cardiovascular
disease. The fact that our study found a higher risk in nonfatal
© 2017 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Journal of Clinical Psychopharmacology • Volume 37, Number 3, June 2017

Cardiovascular Events and SNRIs

FIGURE 3. A, Weighted HR and 95% CI of cardiac, cerebrovascular, and death events among incident users of SNRI compared with SSRI, with
cardiovascular disease (n = 90,508). B, Weighted HR and 95% CI of cardiac, cerebrovascular, and death events among incident users of SNRI
compared with SSRI, without cardiovascular disease (n = 177,876).

ischemic rather than hemorrhagic stroke might be explained by
the inherent differences in the population and setting in which
the study was conducted in. Previous studies found a higher risk
of new and recurrent stroke with the use of tricyclic antidepressants compared with other antidepressants.29,45
Although this study used a new user design and used data
from a comprehensive database not restricted by age or drug coverage, there were a few limitations worth noting. First, the indication for antidepressant therapy was not identified, but we did
identify almost 80% of patients with a history of mood or anxiety
© 2017 Wolters Kluwer Health, Inc. All rights reserved.

disorder in the past 3 years, and we stratified the population based
on the presence of this diagnosis. Second, certain risk factors for
the primary outcome, such as smoking status, were not captured
in administrative data and, as such, the baseline differences in these
factors could not be determined. However, we did incorporate total
respiratory morbidity into the propensity score, which is a measure
of different types of respiratory illness including asthma, bronchitis,
emphysema, and chronic airway destruction. Third, only new users
were included in this study where the doses of some of these agents
may have been low on average. Noradrenergic events may be
www.psychopharmacology.com
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TABLE 3. Type of SSRI and SNRI and Dose Intensity Used at Index Date in Weighted Matched Population (n = 268,531)
Baseline Demographic

SSRI (n = 215,728)

SSRI PDD*/User/D, mg

SNRI (n = 52,803)

SNRI PDD*/User/D, mg

91,037 (42.2)
58,451 (27.1)
33,289 (15.4)
21,681 (10.1)
5,910 (2.7)
5,360 (2.5)

22.7
21.7
64.9
24.4
14.4
92.8

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

49,629 (94.0)
2,396 (4.5)
778 (1.5)

88.9
53.7
62.4

SSRI, n (%)
Citalopram
Paroxetine
Sertraline
Fluoxetine
Escitalopram
Fluvoxamine
SNRI, n (%)
Venlafaxine
Duloxetine
Desvenlafaxine
*Prescribed Daily Dose (PDD).

present at higher doses for some of the SSRIs and for venlafaxine,
and we were not able to identify differences in cytochrome P450
polymorphism, which can affect the metabolism rate for some of
these agents.46 However, a new user design was deemed the most
appropriate design for a study of this kind to reduce the risk of prevalent user bias. Therefore, to avoid selecting for those who have survived events, we excluded prevalent users and described the PDDs
for each drug used by the patients in this study. Fourth, channeling
bias and other unmeasured confounders are limitations to observational studies using administrative claims data. It should also be
noted that while this study compared 2 classes of antidepressants,
most of SNRI users received venlafaxine (94%), and citalopram
was used by most of the SSRI users (42%). Future directions will
include investigating the risk of events by dose of drug and drug
type further.

CONCLUSIONS
Incident SNRI use was associated with a higher risk for nonfatal stroke, but not for AMI or nonfatal stroke relative to SSRIs.
Those with cardiovascular disease who received an SNRI were at
higher risk compared with incident SSRI users with cardiovascular disease. Further study is warranted to investigate the higher
risk of death observed among incident SNRI users in the subgroup
without mood and/or anxiety disorders.
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