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Abstract

Introduction  Several small studies have reported incon-
sistent findings about the safety of selective serotonin
reuptake inhibitors (SSRIs) among patients undergoing
coronary artery bypass grafting (CABG). We sought to
investigate post-CABG bleeding and mortality outcomes
related to antidepressant exposure.

Methods We identified patients who underwent CABG
between 2004 and 2008 in the Premier Perspective Com-
parative Database. We determined whether they received
SSRIs, other antidepressants, or no antidepressants on any
pre-CABG hospital day and used Cox proportional hazards
models to compare bleeding and mortality rates among the
exposure groups while adjusting for potential confounders
based on administrative data, pre-CABG charge codes, and
discharge diagnosis codes.

Results We identified 132,686 eligible patients: 7112
exposed to SSRIs, 1905 exposed to other antidepressants,
and 123,668 unexposed. As compared with no exposure,
neither SSRIs (hazard ratio [HR] 0.98; 95 % confidence
interval [CI] 0.90-1.07) nor other antidepressants (HR
1.11; 95 % CI 0.96-1.28) increased major bleeds, and
neither SSRIs (HR 0.93; 95 % CI 0.80-1.07) nor other
antidepressants (HR 0.84; 95 % CI 0.62—1.14) increased
mortality. Both SSRIs (HR 1.14; 95 % CI 1.10-1.18) and
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other antidepressants (HR 1.11; 95 % CI 1.03-1.19) were
associated with a slight increase in receipt of one or more
packed red blood cell (pRBC) units, but neither were
associated with substantial increases in receipt of three or
more pRBC units (HR 1.06; 95 % CI 0.96-1.17 for SSRIs;
HR 1.09; 95 % CI 0.91-1.31 for other antidepressants).
Conclusion In this large cohort study, neither SSRIs nor
other antidepressants were associated with elevated rates of
major bleed, or in-hospital mortality.

Key Points

Several small studies have reported inconsistent
findings about the safety of selective serotonin
reuptake inhibitors among patients undergoing
coronary artery bypass grafting.

In this study of 132,686 patients, neither selective
serotonin reuptake inhibitors nor other
antidepressants were associated with elevated rates
of major bleed, or in-hospital mortality.

1 Introduction

Depressive symptoms have been associated with adverse
health outcomes among patients undergoing coronary
artery bypass grafting (CABG) [1]. Some authors recom-
mend prophylactic antidepressant treatment among patients
undergoing cardiac surgery [2], and the use of antidepres-
sants in patients with acute coronary syndromes is
increasing [3]. However, use of selective serotonin
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reuptake inhibitors (SSRIs), the most commonly prescribed
antidepressant medication class in the USA, may increase
patients’ propensity to bleed [4, 5]. Serotonin enhances
platelet activation induced by adenosine diphosphate and
thrombin [6], and SSRIs can deplete serotonin in platelets
by up to 95 % [7].

While epidemiologic studies have found associations
between SSRIs and various bleeding events [8, 9],
including gastrointestinal bleed [10, 11], few have exam-
ined whether SSRI exposure increases patients’ bleeding
risk during cardiac surgery, and those that have been
conducted have been small studies and have reported
inconsistent findings [12-16]. Perioperative blood loss and
the need for blood transfusion in patients undergoing
CABG are associated with an increased risk of postoper-
ative morbidity and mortality [17]. It is therefore critical to
understand whether perioperative SSRI use increases
bleeding risk and mortality in these patients. Therefore, we
sought to evaluate the association between SSRI exposure
and bleeding events in a large US-representative cohort of
patients undergoing CABG.

2 Methods
2.1 Data Source

We used data from the Premier Perspective Comparative
Database, which collects hospital administrative data for
all inpatients from approximately 400 hospitals, which
comprises approximately one-sixth of all hospitalizations
in the USA. The data contain a record of daily charges for
all medications, procedures, and diagnostic tests during
each patient’s hospitalization, as well as patient demo-
graphic and hospital characteristics, discharge diagnoses,
and discharge status, including death. The data are audited,
verified, and validated before being made available for
research purposes. This database has been used in many
studies to evaluate health outcomes in relation to drug use
[18-24].

2.2 Patients

Consistent with prior studies, we used International Clas-
sification of Diseases, 9th Revision, Clinical Modification
procedure codes 36.1x and 36.2x to identify patients who
underwent CABG between 1 January 2004 and 31
December 2008 [22]. These codes have been found to have
very high sensitivity and specificity in identifying patients
who undergo CABG [25]. In order to measure pre-CABG
exposure to antidepressants, we excluded patients who
underwent CABG on the day of hospital admission.
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Additionally, we excluded patients who also underwent
valve repair during their index CABG.

2.3 Exposures

We determined whether patients received an antidepressant
on one or more hospital days prior to CABG. We sepa-
rately classified patients as exposed to SSRIs (i.e., citalo-
pram, escitalopram, fluoxetine, paroxetine, sertraline) or
other antidepressants (i.e., clomipramine, doxepin, imi-
pramine, amoxapine, desipramine, maprotiline, nortripty-
line, protriptyline, duloxetine, mirtazapine, nefazodone,
trazodone) on any day prior to CABG. We excluded from
the other antidepressants group those patients exposed to
bupropion, since it is commonly used for smoking cessa-
tion. To reduce exposure misclassification, we excluded
those exposed to either venlafaxine or desvenlafaxine
because these drugs inhibit reuptake of serotonin more than
other non-SSRI antidepressants, but not to the same degree
as the other SSRIs, which are highly selective for serotonin
[26]. We also excluded patients exposed to both SSRIs and
other antidepressants prior to CABG. Patients with no in-
hospital antidepressant exposure prior to CABG served as
the referent group.

2.4 Outcomes

We determined whether patients experienced a post-oper-
ative bleeding event requiring transfusion or died during
the hospital stay. We defined a primary composite post-
CABG bleeding endpoint as transfusions of three or more
units of packed red blood cells (pRBCs) on a single day
following the CABG date, any transfusion of platelets,
fresh frozen plasma or cryoprecipitate following the CABG
date, or an upper or lower gastrointestinal (GI) bleed. We
defined GI bleed as one or more charge codes for esoph-
agogastroduodenoscopy on any hospital day following the
CABG day plus one or more diagnosis codes for GI bleed.
In secondary analyses, we examined each individual out-
come separately. We also assessed transfusion of one or
more unit of pRBCs on a single day as a separate outcome.

2.5 Covariates

We used hospital charge codes, diagnosis codes, procedure
codes, and physician service claims to identify potential
confounders at the patient, surgery, and hospital levels. We
focused on identifying covariates that may be related to
bleeding or mortality or that may be proxies for other
variables related to these outcomes. Specifically, we iden-
tified patients’ age, sex, marital status, and year of hospi-
talization from administrative data. We used charge codes
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recorded before the day of CABG to determine whether
patients had received aldosterone agonists, angiotensin-
converting enzyme inhibitors, angiotensin II receptor
blockers, anti-arrhythmic medications (amiodarone, dro-
nedarone, sotalol, procainamide, propafenone), aspirin,
beta-blockers, calcium channel blockers, clopidogrel,
digoxin, dipyridamole, direct renin agonists, fibrates, oral
or intravenous corticosteroids, H2-blockers, heparin, loop
diuretics, medications to treat chronic obstructive pul-
monary diseases, nicotine-replacement therapy, oral
hypoglycemic agents, proton pump inhibitors, vitamin K,
statins, thiazide diuretics, or warfarin. We used diagnosis
codes to determine whether patients had had a previous
CABG, previous percutaneous coronary intervention, or
end-stage renal disease upon hospital admission. We
identified whether the hospital admission was urgent or
emergent. We categorized hospitals according to their
geographic region (i.e., midwest, northeast, south, or west),
whether they were urban or rural, and whether they were
teaching hospitals as defined in their accreditation by the
Association of American Medical College. We estimated
the annualized volume of CABG surgeries performed at
each hospital by dividing the total number of CABG
patients for each hospital during the study time period by
the number of years that each hospital had performed one
or more CABG procedures.

2.6 Statistical Analysis

We used Cox proportional hazards regression models to
estimate hazard ratios (HRs) and 95 % confidence intervals
(CIs) comparing postoperative bleeding rates among
patients exposed to SSRIs and to other antidepressants
against those with no pre-operative antidepressant expo-
sure. We estimated two separate multivariable Cox models
for each outcome. The first included all covariates listed
above, measured during the 2 days prior to CABG (mea-
sured on hospital day 1 only for those who underwent
CABG on hospital day 2), to standardize the covariate
assessment period for all patients. The second model
included the same covariates measured over all hospital
days before surgery. We stratified all models by hospital
day of CABG.

In a post hoc exploratory analysis, we examined addi-
tional definitions of the pRBC transfusion outcome. In
particular, we examined whether exposure to SSRIs or
other antidepressants were associated with receipt of one or
more units of pRBCs and, separately, whether they were
associated with receipt of two or more units of pRBCs.

3 Results

We identified 132,686 eligible patients who underwent
CABG during our study period. The majority
(n = 123,669; 93 %) did not receive an antidepressant
prior to CABG, while 5 % (n = 7112) were exposed to
SSRIs and 1 % (n = 1905) were exposed to other antide-
pressants (Table 1). The most common SSRI exposures
were to sertraline (n = 2091; 29 % of all SSRI exposures),
escitalopram (n = 1600; 22 %), and paroxetine (n = 1476;
21 %). The most common other antidepressant exposures
were to trazodone (n = 726; 38 % of all other antide-
pressant exposures), duloxetine (n = 459; 24 %), and
mirtazapine (n = 223; 12 %). Antidepressant-exposed
patients were more commonly female (47 % for SSRIs and
42 % for other antidepressants vs. 28 % for no antide-
pressant exposure) and were more likely to have other drug
exposures recorded on hospital days preceding CABG
(e.g., proton pump inhibitors 55 % for SSRIs, 50 % for
other antidepressants, and 37 % for no antidepressant
exposure).

The incidence of major bleed was 5.7 % (n = 7580)
in the overall cohort and 3644 (2.8 %) patients died
during the index hospitalization (Table 2). The most
commonly occurring bleeding-related event was trans-
fusion of pRBCs. As compared with no exposure, neither
SSRIs (HR 0.98; 95 % CI 0.80-1.07) nor other antide-
pressants (HR 1.11; 95 % CI 0.96-1.28) increased major
bleeding risk in the primary multivariable adjusted
model (Table 3). Neither SSRIs nor other antidepres-
sants were associated with substantially elevated rates of
any of the individual outcomes comprising the com-
posite bleeding endpoint. Results were nearly identical
for the two multivariable models across all component
bleed outcomes.

In the post hoc exploratory analysis, in which we
examined additional definitions of the pRBC transfusion
outcome, both SSRIs (HR 1.14; 95 % CI 1.10-1.18) and
other antidepressants (HR 1.11; 95 % CI 1.03-1.19) were
associated with elevated rates of transfusion of one or more
pRBC units and with transfusion of two or more pRBC
units (HR 1.15; 95 % CI 1.10-1.21 for SSRIs; HR 1.15;
95 % CI 1.05-1.26 for other antidepressants; Fig. 1).

Compared with non-treated patients, the risk of mor-
tality was similar for users of SSRIs (HR 0.93; 95 % CI
0.80-1.07) and other antidepressants (HR 0.84; 95 % CI
0.62-1.14) and did not materially differ in the second
multivariable-adjusted model that included covariates
measured over all pre-CABG hospital days.
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Table 1 Demographic,
surgical, hospital, and clinical
characteristics of patients
undergoing coronary artery
bypass grafting by pre-surgical
antidepressant administration

A\ Adis

Characteristic SSRI Other AD No AD
(n =7112) (n = 1905) (n = 123,669)
Patient demographic characteristics
Age, mean (SD) 64.4 (11.0) 65.1 (10.7) 65.9 (11.1)
Female 3370 (47.4) 792 (41.6) 35,068 (28.4)
Race
Black 346 (4.9) 107 (5.6) 9121 (7.4)
White 5705 (80.2) 1480 (77.7) 89,581 (72.4)
Other 1061 (14.9) 318 (16.7) 24,967 (20.2)
Marital status
Single 776 (10.9) 215 (11.3) 13,943 (11.3)
Married 3818 (53.7) 1018 (53.4) 71,592 (57.9)
Widowed 1039 (14.6) 242 (12.7) 13,322 (10.8)
Divorced 668 (9.4) 170 (8.9) 8523 (6.9)
Other 811 (11.4) 260 (13.7) 16,289 (13.2)
Hospital and surgery characteristics
Year of CABG
2003 391 (5.5) 92 (4.8) 6151 (5.0)
2004 1516 (21.3) 290 (15.2) 25,245 (20.4)
2005 1219 (17.1) 267 (14.0) 23,493 (19.0)
2006 1329 (18.7) 363 (19.1) 24,317 (19.7)
2007 1258 (17.7) 379 (19.9) 21,962 (17.8)
2008 1166 (16.4) 430 (22.6) 20,180 (16.3)
2009 233 (3.3) 84 (4.4) 2321 (1.9)
Admission type
Urgent/emergent 5297 (74.5) 1353 (71.0) 88,436 (71.5)
Elective 1779 (25.0) 541 (28.4) 34,593 (27.8)
Unknown 36 (0.5) 11 (0.6) 640 (0.5)
Hospital day of CABG
2 1028 (14.5) 468 (25.6) 37,007 (29.9)
3 1274 (17.9) 320 (16.8) 23,028 (18.6)
4 1115 (15.7) 290 (15.2) 18,424 (14.9)
5 982 (13.8) 230 (12.1) 14,311 (11.6)
6+ 2713 (38.2) 597 (31.3) 30,899 (25.0)
Teaching hospital 4361 (61.3) 1155 (60.6) 72,639 (58.7)
Rural hospital 611 (8.6) 161 (8.5) 9670 (7.8)

Number of hospital beds, mean (SD)
Region
Midwest
Northeast
South
West
Annualized CABG volume
Low
Medium
High
Pre-operative clinical characteristics
Drug administration
Aldosterone agonists
ACEIs

544.9 (228.5)

1057 (14.9)
1159 (16.3)
4171 (58.7)

725 (10.2)

576 (8.1)
1695 (23.8)
4841 (68.1)

260 (3.7)
3429 (48.2)

520.6 (218.9)

309 (16.2)
260 (13.7)
1013 (53.2)
323 (17.0)

158 (8.3)
493 (25.9)
1254 (65.8)

75 (3.9)
821 (43.1)

534.5 (222.8)

21,440 (17.3)
21,017 (17.0)
64,823 (52.4)
16,389 (13.3)

11,380 (9.2)
31,575 (25.5)
80,714 (65.3)

3322 (2.7
49,327 (39.9)
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Table 1 continued Characteristic SSRI Other AD No AD
(n=17112) (n = 1905) (n = 123,669)
Angiotensin receptor blockers 1119 (15.7) 274 (14.4) 12,358 (10.0)
Anti-arrhythmics 972 (13.7) 232 (12.2) 13,801 (11.2)
Aspirin 5126 (72.1) 1252 (65.7) 77,062 (62.3)
Beta-blockers 5976 (84.0) 1556 (81.7) 94,133 (76.1)
Calcium channel blockers 2101 (29.5) 490 (25.7) 25,271 (20.4)
Clopidogrel 1602 (22.5) 387 (20.3) 21,114 (17.1)
Digoxin 435 (6.1) 111 (5.8) 6407 (5.2)
Dipyridamole 147 (2.1) 33 (1.7) 1636 (1.3)
Direct renin agonists 7 (0.1) 1 (0.1) 45 (0.0)
Fibrates 481 (6.8) 117 (6.1) 4539 (3.7)
Oral corticosteroids 538 (7.6) 126 (6.6) 4752 (3.8)
IV corticosteroids 813 (11.4) 199 (10.5) 10,088 (8.2)
H2-blockers 1517 (21.3) 430 (22.6) 22,376 (18.1)
Heparin 4459 (62.7) 1139 (59.8) 70,967 (57.4)
Loop diuretics 2225 (31.3) 544 (28.6) 26,901 (21.8)
Medication to treat COPD 1602 (22.5) 401 (21.1) 17,091 (13.8)
Medication to treat diabetes (including 3064 (43.1) 797 (41.8) 38,348 (31.0)
insulin)
NRT 296 (4.2) 66 (3.5) 3062 (2.5)
PPI 3877 (54.5) 955 (50.1) 46,003 (37.2)
Statin 5345 (75.2) 1366 (71.7) 77,754 (62.9)
Thiazide diuretic 1031 (14.5) 255 (13.4) 11,750 (9.5)
Vitamin K 176 (2.5) 45 (2.4) 2172 (1.8)
Warfarin 135 (1.9) 27 (1.4) 1364 (1.1)
Echocardiogram 2883 (40.5) 701 (36.8) 43,778 (35.4)
ESRD 420 (5.9) 93 (4.9) 4450 (3.6)
ICU stay 4173 (58.7) 1072 (56.3) 71,336 (57.7)
Oxygen use 3336 (46.9) 865 (45.4) 49,998 (40.4)
Prior CABG 162 (2.3) 45 (2.4) 2153 (1.7)
Prior PCI 300 (4.2) 68 (3.6) 5963 (4.8)
Telemetry 2547 (35.8) 712 (37.4) 41,312 (33.4)

Data are presented as n (%) unless otherwise indicated

ACEI angiotensin-converting enzyme inhibitor, AD antidepressant, CABG coronary artery bypass grafting,
COPD chronic obstructive pulmonary disease, ESRD end-stage renal disease, /CU intensive care unit, /V
intravenous, NRT nicotine-replacement therapy, PCI percutaneous coronary intervention, PPI proton pump
inhibitor, SD standard deviation, SSRI selective serotonin reuptake inhibitor

4 Discussion
4.1 Interpretation of Results

In this study of >125,000 CABG patients, we evaluated
the association between SSRI exposure and bleeding
events in a large US-representative cohort of patients
undergoing CABG. Those exposed to either SSRIs or
other antidepressants prior to surgery were not substan-
tially more likely to experience the primary composite
bleeding endpoint, any of the components of the com-
posite outcome, or mortality. However, antidepressant-

treated patients were more likely to receive post-operative
pRBC transfusions of one or more units. Strengths of the
study include the automated capture of both exposure and
outcome identification that reduces the risk of differential
ascertainment of this information, the large size of the
study that provides considerable precision to study esti-
mates, and what appears to be relatively complete mor-
tality ascertainment (our finding of a 2.8 % mortality risk
among CABG patients is consistent with other findings
[27D).

SSRIs are hypothesized to increase bleeding risk by
depleting platelet serotonin, which can reduce platelet
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Table 2 Bleeding events and in-hospital mortality according to preoperative antidepressant exposure category

Total (n = 132,686)

SSRIs (n = 7112)

Other AD (n = 1905)

No AD (n = 123,669)

Composite bleed”
RBC transfusion (>3 units)

Platelet transfusion

Fresh frozen plasma transfusion

Receipt of cryoprecipitate
Gastrointestinal bleed
Death

7580 (5.7)
7283 (5.5)
2461 (1.9)
6524 (4.9)
1478 (1.1)

322 (0.2)
3644 (2.8)

390 (5.5)
444 (6.2)
123 (1.7)
324 (4.6)

83 (1.2)

18 (0.3)
202 (2.8)

117 (6.1)
120 (6.3)
33 (1.7)
102 (5.4)
24 (1.3)
4(0.2)
43 (2.3)

7073 (5.7)
6719 (5.4)
2305 (1.9)
6098 (4.9)
1371 (1.1)

300 (0.2)
3399 (2.8)

Data are presented as n (%)

AD antidepressant, RBC red blood cell, SSRI selective serotonin reuptake inhibitor

* Components of the composite bleed outcome sum to more than the total number of composite bleed events because some patients experienced

multiple component outcomes

Table 3 Hazard ratios for post-
coronary artery bypass grafting
bleed and death among patients

exposed to preoperative
antidepressants

A\ Adis

Hazard ratio (95 % confidence interval)

Crude Model 1* Model 2°
Composite bleed®
No antidepressant Reference Reference Reference
SSRI 0.99 (0.92-1.08) 0.98 (0.90-1.07) 0.98 (0.90-1.06)
Other antidepressants 1.10 (0.95-1.27) 1.11 (0.96-1.28) 1.11 (0.96-1.28)
Packed red blood cell transfusion (>3 units)
No antidepressant Reference Reference Reference

SSRI

Other antidepressants
Platelet transfusion

No antidepressant

SSRI

Other antidepressants
Fresh frozen plasma transfusion

No antidepressant

SSRI

Other antidepressants
Receipt of cryoprecipitate

No antidepressant

SSRI

Other antidepressants
Gastrointestinal bleed

No antidepressant

SSRI

Other antidepressants
Death

No antidepressant

SSRI

Other antidepressants

111 (1.06-1.22)
1.12 (0.94-1.34)

Reference
0.89 (0.74-1.07)
0.91 (0.64-1.27)

Reference
0.86 (0.77-0.97)
1.03 (0.85-1.26)

Reference
1.02 (0.82-1.27)
1.11 (0.74-1.67)

Reference
0.89 (0.55-1.44)
0.79 (0.29-2.11)

Reference
0.91 (0.79-1.05)
0.76 (0.56-1.03)

1.06 (0.96-1.17)
1.09 (0.91-1.31)

Reference
1.01 (0.84-1.22)
1.08 (0.76-1.52)

Reference
0.89 (0.79-0.99)
1.10 (0.91-1.34)

Reference
1.01 (0.81-1.27)
1.13 (0.75-1.69)

Reference
0.87 (0.53-1.41)
0.81 (0.30-2.17)

Reference
0.93 (0.80-1.07)
0.84 (0.62-1.14)

1.05 (0.95-1.16)
1.09 (0.91-1.30)

Reference
0.99 (0.82-1.19)
1.06 (0.75-1.49)

Reference
0.88 (0.80-0.99)
1.09 (0.89-1.32)

Reference
1.02 (0.81-1.28)
1.13 (0.75-1.69)

Reference
0.91 (0.56-1.48)
0.81 (0.30-2.19)

Reference
0.93 (0.80-1.07)
0.84 (0.62-1.14)

CABG coronary artery bypass grafting, SSRI selective serotonin reuptake inhibitor

# Model 1 adjusted for all variables in Table 1 measured on the day before surgery for patients who underwent CABG on
day 2, and measured on the 2 days prior to CABG for patients who underwent CABG on day 3 or later

® Model 2 adjusted for all variables in Table 1 measured over all days before surgery

¢ The composite bleed outcome comprised red blood cell transfusion of three or more units, any platelet transfusion, any

fresh frozen plasma transfusion, any receipt of cryoprecipitate, and gastrointestinal bleed
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Fig. 1 Association between
antidepressant exposure (vs. no SSRI- o
exposure) and transfusion of 1 or more
different numbers of packed red units
blood cells Other antidepressants —| ——
[ SSRI- —o—
2 or more
units a
Other antidepressants |
[ SSRI | O
3 or more
units
Other antidepressants | @
T T T T T
0.9 1.0 1.1 1.2 1.3 1.4

activation [6, 7]. Our findings that both SSRIs and other
antidepressants were associated with the need for one or
more units of pRBCs suggest that either underlying
depression, or comorbid conditions, rather than the
antidepressants themselves may be responsible for this
association or that a different mechanism linking these
drugs to bleeding risk may be implicated. Nevertheless, our
results suggest that, while antidepressant exposure might
be associated with a small increase in pRBC transfusion
requirements, it does not enhance patients’ propensity to
bleed to the point of increasing GI bleed risk, mortality, or
need for large amounts of blood cells.

4.2 Comparison to Prior Studies

Prior studies have found mixed results with respect to post-
CABG outcomes among patients exposed to SSRIs. In a
cohort of 5364 patients who underwent CABG surgery at
Duke University Medical Center between 1999 and 2003,
Xiong et al. [13] found that exposure to SSRIs was associated
with a 61 % increased hazard of long-term mortality (up to
6 years) as compared with no antidepressant exposure.
Andreasen et al. [14] also observed a 40 % elevated rate of
30-day mortality associated with SSRIs among 3454 patients
who underwent CABG at two Danish hospitals between
1998 and 2003, but CIs were wide (rate ratio 1.4; 95 % CIL.
0.7-3.1). In contrast, and in line with our results, Xiong et al.
[16] did not find an association between SSRI exposure and
30-day mortality and Kim et al. [15] did not find any eleva-
tion in in-hospital mortality associated with SSRIs vs. other
antidepressants. In addition, our finding that SSRIs are not
associated with an increased risk of major bleeding events is
largely consistent with results from other studies [13-15].

Hazard ratio

4.3 Study Limitations

Our study has several limitations. In order to ensure exposure
ascertainment prior to CABG, we excluded patients who
underwent surgery on the day of hospital admission. This
reduced our sample size and may affect the generalizability
of our results. Additionally, because we used an inpatient
database, we were not able to ascertain outpatient antide-
pressant use prior to the index hospitalization. Some patients
classified as unexposed may have been misclassified if they
used antidepressants and discontinued them prior to hospi-
talization. Furthermore, we were not able to link index
CABG hospitalizations to prior hospitalizations to assess
whether patients may have been previously exposed to
antidepressants. We also were not able to identify outcomes
following discharge from the index hospitalization. While
we adjusted for a large number of variables, residual con-
founding cannot be ruled out and may explain the association
between antidepressant exposure and increased rate of
transfusion of one or more pRBC units. Finally, data avail-
able for use in this study were through only 2008. However,
we do not believe that using more recent data would change
the study findings, since SSRIs remain the most widely used
antidepressants, as they were during the study period, and the
biology of the underlying association between SSRIs and
bleeding has not changed over time.

5 Conclusion
Our findings suggest that current exposure to SSRIs may

increase the need for pRBC transfusion of one or more
units during CABG surgery but neither SSRIs nor other
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antidepressants increase patients’ propensity for GI bleed-
ing or death. Future large studies should focus on whether
SSRIs are associated with long-term mortality and whether
SSRIs increase risk of bleeding in other types of surgery.
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