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Abstract

Background Depression is common in patients after acute coronary syndromes (ACS) and with stable coronary artery disease
(CAD) and has been associated with increased mortality and morbidity. However, it is unclear whether selective serotonin
receptor inhibitors (SSRIs) reduce mortality or cardiac events in patients with CAD and depression.

Objective We conducted a systematic review and meta-analysis to assess the effects of SSRIs on cardiovascular events in
depressed CAD patients.

Methods The CENTRAL, MEDLINE, and PsycINFO databases were searched (April 2020) for randomized controlled tri-
als (RCTs) and extended follow-up analyses of RCTs that compared SSRIs with placebo or no intervention in patients with
CAD and depression. The primary outcomes were all-cause mortality, cardiovascular mortality, and myocardial infarction
incidence. The results were calculated through random-effect meta-analyses and reported in terms of risk ratio (RR) with
95% confidence intervals (CI).

Results We retrieved 8 RCTs (2 of which with extended follow-up analyses), comprising a total of 1148 patients. 7 studies
only included post-ACS patients. SSRIs were associated with a significantly lower risk of myocardial infarction in patients
with CAD and depression (RR 0.54, 95% CI 0.34-0.86), and in post-ACS patients with depression (RR 0.56, 95% CI
0.35-0.90). We found no statistically significant difference in all-cause mortality, cardiovascular mortality, hospitalizations,
angina, congestive heart failure, or stroke incidence.

Conclusion The use of SSRIs in post-ACS patients with depression was associated with a 44% relative risk reduction of
myocardial infarction. No difference in mortality was found. Given that the quality of the evidence was low, further research
is warranted.

Keywords Acute coronary syndrome - Myocardial infarction - Unstable angina - Coronary artery disease - Depression -
Anxiety - Selective serotonin receptor inhibitor - SSRI - Secondary prevention - Systematic review
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AD Antidepressant

BDI Beck’s depression inventory

CAD Coronary artery disease

CHF Congestive heart failure

DSM-III-R Diagnostic and Statistical Manual of
Mental Disorders III R

DSM-IV Diagnostic and Statistical Manual of
Mental Disorders IV

F Female

FU Extended follow-up analysis of an RCT

GRADE Grading of recommendations, assessment
and evaluation

HAMD-17 17 Item Hamilton rating scale for
depression

HAM-D-24 24 Item Hamilton rating scale for
depression

HDRS Hamilton depression rating scale

HF Heart failure

HR Heart rate

IDD Inventory to diagnose depression

IPT Interpersonal psychotherapy

LVEF Left ventricle ejection fraction

M Male

MDD Major depressive disorder

mDD Minor depressive disorder

MI Myocardial infarction

NSTEMI Non-ST elevation myocardial infarction
P Placebo

PCI Percutaneous coronary intervention
RCT Randomized controlled trial

RoB2 Cochrane revised tool for risk of bias in

randomized trials
RR Risk ratio

RRR Risk ratio reduction

SCL-90 DS 90-Item symptom check list depression
scale

SCL-90-R DS 90-Item symptom check list revised
depression subscale

SDS Self-rating depression scale

SSRI Selective serotonin reuptake inhibitor

STEMI ST elevation myocardial infarction

UA Unstable angina

Introduction

Depression and depressive symptoms are relatively common
in patients after acute coronary syndromes (ACS) [1-3] and
have been associated with poorer cardiovascular prognosis,
with increased mortality and morbidity [4-8], increasing
mortality even when the symptoms of depression are mini-
mal [9]. Depression not only affects the prognosis of patients
with ACS, but also of patients with stable coronary disease

@ Springer

[10]. Some studies have pointed to a 31-45% prevalence of
clinically significant depressive symptoms in patients with
coronary artery disease (CAD) and 15-20% of post-ACS
patients meet the criteria for major depressive disorder [11].
It is estimated that depressed postmyocardial infarction (MI)
patients have a 2-2.5-fold higher mortality rate and also a
higher rate of cardiac events [11-13]. Some post hoc analy-
ses of randomized controlled trials (RCTs) [14, 15] have also
shown that the severity of depression or non-improvement of
depression in post-ACS patients is associated with a signifi-
cantly higher mortality rate and a recent observational study
found that patients with untreated depression had a 70-90%
higher risk of dying 1 year after their MI than patients with-
out depression or with treated depression [16], although no
cause of death specific correlation was carried out (cardio-
vascular mortality, suicide, or other causes).

SSRIs are the first-line treatment for pharmacological
management of major depression [17], especially in CAD
patients, because they do not have the cardiac adverse effects
of tricyclic antidepressants [18, 19]. The efficacy of SSRI
in reducing depressive symptoms in post-ACS patients with
depression has long been established [20, 21]. However,
whether SSRIs decrease the risk of cardiovascular events
in those patients is still a matter of research. Several RCTs
have not individually shown cardiovascular benefit of SSRI
use in the post-ACS setting [21, 22], possibly due to their
short follow-up period [14]. However, a recent 8.1-year
extended follow-up analysis of an RCT [14] showed a 31%
relative reduction of major cardiac events with the use of
escitalopram in post-ACS patients with depression (HR
0.69; 0.49-0.96).

Given the conflicting results of those studies and
the absence of a recent systematic review on the issue,
we decided to conduct a systematic review of RCTs and
extended follow-up analyses of RCTs (FUs) on the effects of
SSRIs (assuming class effect) versus placebo or no interven-
tion on mortality and cardiovascular events in patients with
CAD and depression.

Methods

This systematic review follows the reporting principles of
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) [23].

Information sources and search strategy

We conducted an online electronic search of Cochrane
Central Register of Controlled Trials (CENTRAL), Med-
line, and PsycINFO in April 2020 using free words and
MeSH terms. The complete search strategy is available
in the supplemental material. Reference lists of articles
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and reviews were comprehensively searched to select
additional eligible studies. No language restrictions were
applied.

Eligibility criteria

We included randomized controlled trials (RCTs) and
extended follow-up analyses of randomized controlled trials
(FUs) that compared the impact of SSRIs versus placebo or
no intervention. The definition of SSRIs used can be seen in
the supplemental material. The target population was stable
coronary disease or post-acute coronary syndrome patients
with depression. The primary outcomes of our systemic
review were all-cause mortality, cardiovascular mortality,
and myocardial infarction (MI) incidence. Secondary out-
comes included percutaneous coronary intervention (PCI),
hospitalization for cardiovascular causes, angina, heart fail-
ure, and stroke. No follow-up length, duration of treatment,
or language limits were set.

Additional interventions given to all patients in both arms
were allowed provided the only difference between the arms
was SSRI use.

Study selection, data collection, and treatment

Two reviewers (NF and LP or DC) independently screened
the title and abstract of the articles returned by the search to
determine the appropriateness for inclusion in the full-text
phase. Two reviewers (NF and DC) then assessed the full
texts to determine the eligibility for inclusion in the system-
atic review. Any doubts and disagreements were discussed
and solved by consensus. The reasons for exclusion were
recorded at the full-text screening stage.

All studies that explicitly reported any of the relevant
outcomes were included for the qualitative analysis. Study
characteristics and results were independently extracted
into a standardized spreadsheet, which included the main
characteristics of the sample, intervention, comparator, and
outcome.

All data treatment decisions and assumptions were made
by consensus and prior to the statistical analyses.

Risk of bias assessment

The risk of bias was independently assessed by two authors
(NF and DC) using the Cochrane revised tool for Risk of
Bias in randomized trials (Rob 2.0 tool) [24] and was clas-
sified as “low risk”, “some concerns”, or “high risk” at the
study level. Some studies were downgraded for reasons not
considered in the RoB2 tool.

Statistical analysis and synthesis of results

We used OpenMetaAnalyst [25] for statistical analysis and
to derive forest plots. For the primary quantitative analy-
ses for each outcome, only studies with non-null event rates
were included; studies with null event rates were included
in some of the exploratory analyses. In the case of the same
study being reported as an RCT and as an FU, only one was
included in each analysis (in the primary analyses for each
outcome, the data used was the one with the longest follow-
up time).

We reported pooled dichotomous data using risk ratios
(RRs), reporting 95% Cls, and corresponding p values.
We used the DerSimonian-Laird random-effects analy-
sis method, with a correction factor of 0.5 if the number
of events/patients with events was 0. Heterogeneity was
assessed using /Z and was considered to be substantial above
50%.

Additional analyses

The following pre-planned exploratory analyses were carried
out: sensitivity (leave one out) analyses for the outcomes
whose primary meta-analysis showed statistical significance;
analyses including studies with null events; subgroup analy-
ses stratified by study design (RCTs or FUs); risk of bias
(excluding the “high risk” of bias studies); population type
(post-ACS only); and excluding the studies in which both
arms were given the same extra intervention.

Quality of evidence

We used the Grading of Recommendations, Assessment and
Evaluation (GRADE) framework to report the overall quality
of evidence for each outcome. The certainty in the evidence
for each outcome was graded as “high”, “moderate”, “low”,
or “very low” [26, 27].

Results
Included studies

The search returned 689 records (675 records after remov-
ing duplicates), 461 of which were excluded after title and
abstract screening, and 204 excluded in the full-text phase.
8 RCTs [28-35] as well as 2 FUs [14, 15] of RCTs already
included [30, 34] were included for qualitative analysis, 6
RCTs [28, 30, 31, 33-35] and 2 FUs [14, 15] of which were
included in the primary quantitative analyses (Fig. 1). 1 of
the RCTs (Lespérance et al.) [33] was subdivided into 2
substudy analyses. We retrieved an unpublished study (Ken-
nedy) [32]. The specific reasons for the exclusion of the
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Fig. 1 PRISMA flow chart of
the identification and selection
of relevant studies. Based on
[23]. (Asterisk) 8 RCTs and 2
FUs of RCTs already included.
(Double asterisks) 6 RCTs and

(n=689)
2 FUs of RCTs already included

Records identified through
CENTRAL, Medline, and PsycINFO
database search

y

(n =675)

Records after duplicates removed

A4

(n = 675)

Records screened

Records excluded
(n=461)

\ 4

A 4

(n=214)

Full-text articles assessed
for eligibility

Full-text articles excluded (n=204):

v

Wrong publication type (n=66)
Lack of outcomes (n=32)

A 4

Wrong study design (n=32)
Wrong population (n=30)

(n = 8+2)*

Studies included in the
qualitative syntheses

Wrong control (n=17)
Wrong intervention (n=16)
Repeated (n=11)

O O O 0O O O O

\ 4

Studies included in the
primary quantitative
syntheses (meta-analyses)
(n=6+2)**

articles in the full-text phase are reported in the supplemen-
tary material. The assumptions made and the data treatment
are also available in the supplemental material.

The main characteristics and the relevant results
extracted from the included studies can be seen in Table 1
and in the supplemental material. The sample sizes ranged
from 17 and 369 patients, with a total of 1791 patients
being included in our review. The average age ranged
from 55.8 to 61 years old, and around 65% were males.
Study publication dates for RCTs ranged from 2000 to
2016, and 2009 and 2018 for the follow-up analyses. 7
studies included only depressed post-ACS patients and
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1 study included depressed patients with stable CAD. 3
RCTs studied sertraline, 2 studied escitalopram, 1 studied
citalopram, 1 studied fluoxetine, and 1 studied both par-
oxetine and fluoxetine.

83% of patients came from the 3 largest studies (SAD-
HART [15, 30], CREATE [33], and EsDEPACS [14, 34]).
Both SADHART and EsDEPACS studied post-ACS patients
(79.7% and 61.3% being ML, respectively) with 100% (inclu-
sion criteria) and 55.8% of patients having major depressive
disorder (MDD). The CREATE trial included patients with
stable CAD (64.8% had a history of previous MI; median
time since the latest cardiac event was 18.9 months) and
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MDD. The main baseline characteristics of the studies
included can be seen in the supplemental material.

Risk of bias

The analyses of the risk of bias can be seen in Table 1 and
are further detailed in the supplemental material. We clas-
sified 2 RCTs to be at a high risk of bias: Mohapatra et al.
[31] due to randomization process concerns and possible
deviations from intended interventions and Kennedy [32]
due to insufficient recruitment and early termination. 5 RCTs
[28-30, 34, 35] were judged to be at some concern of bias:
Glassman [30] and Kim et al. [34] for missing data (non-
insignificant losses to follow-up/discontinuations), Strik
et al. [28] and Tian et al. [35] for randomization process
concerns (allocation concealment and/or blinding concerns)
and McFarlane et al. [29] for per-protocol analysis. Lespé-
rance et al. [33] was considered to be at low risk of bias.
Both FUs [14, 15] were considered to be at low risk of bias
in all RoB2 categories, but were then downgraded to “some
concerns”, due to the observational nature of the extended
follow-up period and the possibility of different treatment
choices during that period.

a) All-Cause Mortality

Studies Estimate (95% C.I.) Ev/Trt Ev/Ctrl
Mohapatra 2005 0.194 (0.009, 4.155) 0/11 1/6

Glassman FU 2009 0.988 (0.660, 1.477) 38/183 37/176
Kim FU 2018 0.849 (0.558, 1.292) 31/149 37/151
Overall (1*2=0 % , P=0.538) 0.906 (0.678, 1.210) 69/343 75/333
b) Myocardial Infarction

Studies Estimate (95% C.I.) Ev/Trt Ev/Ctrl
Glassman RCT 2002 0.703 (0.227, 2.174) 5/186 7/183
Mohapatra 2005 0.273 (0.069, 1.079) 2/11 4/6

Lespérance NO IPT 2007 0.298 (0.012, 7.199) 0/75 1/67
Lespérance IPT 2007 0.224 (0.011, 4.574) 0/67 2/75
Tian (merged) 2016 0.685 (0.216, 6/46 4/21
Kim FU 2018 0.573 (0.302, 13/149 23/151
Overall (1*2=0 % , P=0.874) 0.541 (0.341, 0.859) 26/534 41/503

Fig.2 Forest plot of the meta-analyses evaluating the effect of SSRIs
compared to control on a all-cause mortality, and b myocardial
infarction risk in patients with coronary artery disease and depres-
sion. The majority of the events in the FUs occurred during the fol-
low-up phase (number of events during the follow-up phase/number
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Primary outcomes: all-cause mortality,
cardiovascular mortality, and myocardial infarction

5 RCTs [28-32] and 2 FU [14, 15] explicitly reported mor-
tality. 3 of the RCTs [28, 29, 32] reported no deaths and, as
a result, were excluded from the primary quantitative meta-
analysis. The primary analysis included 1 RCTs (n=17) and
2 FU (n=659) (one RCT [30] was the same as one FU [15]).
Pooled results showed no statistically significant difference
in all-cause mortality between the SSRI and placebo groups
(RR 0.91,95% CI10.68—1.21; p=0.50; I>=0%; Fig. 2a). The
exploratory analyses carried out showed similar results (sup-
plemental material).

Regarding the cardiovascular mortality, only one study
[14] reported cardiovascular mortality (RR 0.81; 95% CI
0.44-1.50). No meta-analysis was carried out.

Six RCT comparisons [30, 31, 33-35] and 1 FU [22]
reported MI as an outcome. The primary analysis included 5
RCTs comparisons (n="737) and 1 FU (n=300) (one RCTs
[34] was the same as the FU [14]) and the treatment duration
ranged from 8 weeks to 6 months. Pooled results showed a
decrease in the risk of MI with the use of SSRI (RR 0.54,
95% CI 0.34-0.86; p=0.01; P=0%:; Fig. 2b). A sensitivity

0.01

T T T T T
0.02 0.05 0.09 018 046
Relative Risk (log scale)

091

182 415

-~

T T T T T T T T |
005 01 023 045 113 226 452 695
Relative Risk (log scale)

of total events in that group: GlassmanFU mortality: 36/38 and 32/37;
KimFU mortality: all deaths occurred during the follow-up phase;
KimFU myocardial infarction: 12/13 and 23/23 for the treatment and
control groups, respectively)
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(leave one out) analysis showed that the statistical signifi-
cance was still present, even if any one of the study was
excluded (supplemental material).

In an exploratory analysis excluding the high risk of bias
RCT, the use of SSRI was still associated with reduced risk
of MI (RR 0.59, 95% CI 0.36-0.96; p=0.04; I*=0%; sup-
plemental material), as was in an exploratory analysis only
including studies with only post-ACS patients, (RR 0.56,
95% CI 0.35-0.90; p=0.02; I>=0%; supplemental material).
The exploratory analysis, including only post-ACS patients,
but excluding the high bias risk study (RR 0.62, 95% CI
0.37-1.02; p=0.06; 12=0%), and the several exploratory
analyses, including only RCTs showed a non-statistically
significant trend towards lower MI risk in the SSRI group
(supplemental material).

Secondary outcomes

Our metanalyses showed no statistically significant dif-
ference in angina (RR 0.76, 95% CI 0.54-1.05; p=0.10;
I?=0%), stroke (RR 1.27, 95% CI 0.30-5.26; p=0.75;
F=0%), hospitalizations (RR 0.57, 95% CI 0.29-1.12;
p=0.10; P=4331%), or congestive heart failure (RR 0.59,
95% C1 0.08-4.47; p=0.61; ?=31.88%) risk between the
SSRI and placebo groups. Only one study [14] reported PCI
as an outcome (RR 0.64, 95% CI 0.38-1.09). The analy-
ses for these outcomes can be seen in the supplementary
material.

Assessment of the quality of the evidence

The GRADE framework assessment of the quality of the
evidence can be seen in Table 2, and is further detailed in
the supplemental material. We considered the quality of the
evidence for all outcomes to be low, except for the outcome
of angina, which was considered to be very low.

Discussion

Our analysis found (1) that SSRIs significantly reduced
the risk of myocardial infarction in depressed patients with
CAD:; (2) no statistically significant difference in all-cause
mortality, cardiovascular mortality, stroke incidence, hospi-
talization, congestive heart failure, or angina.

Despite the high prevalence of depression in patients
who have ACS and the proven efficacy of SSRIs in treating
depressive symptoms in that population, the effects on car-
diovascular events have remained unclear. The mechanisms
involved in the potential cardiovascular benefits of SSRIs
are still a matter of discussion. Several mechanisms have
been proposed: treatment of depression/depressive symp-
toms; inhibition of serotonin-mediated platelet aggregation,

inflammation reduction; improved endothelial function, and
increased medication adherence [36, 37]. SSRIs may also
have side effects, such as serotonin syndrome, QT prolonga-
tion (for some SSRIs), bleeding, and increased risk of sui-
cide during the early stages of treatment, among other side
effects, that may contribute to mortality or morbidity [38].

Our analysis showed that the use of SSRIs in the studies
population was associated with a significant reduction in
MI risk. Given the magnitude of the effect (RRR 46%) and
the high prevalence and risk associated with depression in
post-ACS patients, we consider this finding to be clinically
relevant. Our conclusion is also supported by a sensitivity
(leave-one-out jack-knife test) and by an exploratory analy-
sis that excluded the RCT with a high risk of bias. When
only post-ACS patients were included, we still found a sta-
tistically significant risk reduction in MI incidence (RRR
44%), which reiterates the validity of our analysis for the
depressed post-ACS population. The remaining exploratory
analyses showed a non-statistically significant tendency of
SSRI reduction in MI risk, which may be explained by the
need for longer follow-up periods and or a higher number
of events to be able to have enough study power to assess
the effects of SSRIs on MI. Further RCTs on this topic are
necessary to better clarify and support our results.

The magnitude of the effect we found in our review is
similar to that of the long-term follow-up of EsDEPACS
[14] (HR 0.54; 95% CI 0.27-0.96; p=0.04, in the non-
adjusted analysis) and in the non-randomized use of SSRIs
in the ENRICHD trial [39] (HR 0.53; 95% CI 0.32-0.90
for the adjusted analysis), which corroborates our results
on MI incidence reduction. Moreover, it is also in line with
a previous systematic review [22] that showed a reduction
in the risk of MI (RR 0.59; 95% CI 0.37-0.93) with the use
of SSRIs in depressed patients with cardiovascular disease
(post-ACS, post-stroke, and HF patients).

Our analysis on mortality failed to show statistically sig-
nificant benefit with the use of SSRIs, which is in line with
the findings of SADHART [15] and EsDEPACS [14], as well
as with the findings of a systematic review [22] that included
post-ACS, post-stroke, and HF patients with depression. A
previous systematic review [21] that focused on depressed
post-ACS patients had found that SSRIs reduced the risk of
all-cause mortality, but that meta-analysis included a study
where the use of SSIR was not randomized [39], which was
excluded from our review. Our analyses did not show any
statistically significant benefit in the rates of hospitalization,
stroke, angina, or congestive heart failure. Appropriately
powered RCTs are needed to clarify the effect of SSRIs on
these outcomes.

Given that all but one study included only patients in the
post-ACS setting with depression, and given the exploratory
analyses carried out, our results should be considered valid
only for that population. In terms of SSRI choice, dosage,
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Table2 GRADE summary of findings

Outcomes (follow up)

No. of participants (studies) Relative effect (95% CI) Certainty of

Comments
the evidence
(GRADE)

All-cause mortality (6 676 (1 RCT +2 FUs)

months—8.1 years)

CV mortality (median 8.1 years) 300 (1 FU)

MI (8 weeks—8.1 years) 1037 (5 RCTs+ 1 FU)

1008 (7 RCTs)

Angina (8 weeks—6 months)

Hospitalizations mean 6 months 440 (3 RCTs)

Stroke (12-24 weeks) 728 (3 RCTs)

RR 0.91 (0.68-1.21)

RR 0.81 (0.44—1.50)

RR 0.54 (0.34-0.86)

RR 0.76 (0.54-1.05)

RR 0.57 (0.29-1.12)

RR 1.27 (0.31-5.26)

epO0O We are uncertain about the effect

Low of SSRIs on mortality risk
under the circumstances stud-
ied. There is a non-statistically
significant tendency towards
some benefit, but the 95% CI is
unable to rule out either appre-
ciable benefit or harm

SO0 Only one study included. We
Low are uncertain about the effect

of SSRIs on cardiovascu-

lar mortality risk under the
circumstances studied. There

is a non-statistically significant
tendency towards some benefit,
but the 95% CI is unable to rule
out either appreciable benefit

or harm
SO0 We found that the treatment with
Low SSRIs significantly reduces the

risk of MI under the circum-
stances studied. However, the
certainty of the evidence is

low. The estimation of effect

is around a 46% relative risk
reduction, which corresponds to
a 3.7% absolute risk reduction

We are uncertain about the effect
of SSRIs on angina risk under
the circumstances studied. Our
confidence in the effect esti-
mate is limited due to concerns
regarding possible clinical
heterogenicity of the definition
of angina in the included stud-
ies. There is a non-statistically
significant tendency towards
benefit and the 95% CI seems
to rule out appreciable harm
(upper limit of 1.05, which
would equate to a maximum
plausible harm of a 5% relative
increase of angina risk)

SO00

Very low

00 We are uncertain about the effect

Low of SSRIs on hospitalization risk
under the circumstances stud-
ied. There is a non-statistically
significant tendency towards
appreciable benefit, but the 95%
ClI is unable to rule out appreci-
able harm

SO0 We are uncertain about the effect

Low of SSRIs on stroke risk under
the circumstances studied. The
95% Cl1 is unable to rule out
either appreciable benefit or
harm
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Table 2 (continued)

Outcomes (follow up)

No. of participants (studies) Relative effect (95% CI) Certainty of

Comments
the evidence
(GRADE)

CHF (12 weeks—6 months) 301 (3 RCTs)

PCI (median 8.1 years) 300 (1 FU)

RR 0.59 (0.08-4.47)

RR 0.64 (0.38-1.09)

SO0 We are uncertain about the effect

Low of SSRIs on CHF risk under the
circumstances studied. The 95%
ClI is unable to rule out either
appreciable benefit or harm

SO0 Only one study included. We are

Low uncertain about the effect of
SSRIs on PCI. There is a non-
statistically significant tendency
towards appreciable benefit and
the 95% CI seems to rule out
appreciable harm (upper limit
of 1.09, which would equate to
a maximum plausible harm of a
9% relative increase of PCI)

Based on Refs. [26, 27]

MI myocardial infarction, CHF congestive heart failure, PCI percutaneous coronary intervention

and treatment duration, not enough studies were included to
allow for meaningful comparative analyses. However, given
that most patients in our review were given either sertra-
line or escitalopram, and that the 2 largest (totaling 89%
of patients included in the post-ACS meta-analysis of MI
risk) and the longest studies included had an intervention
duration of 6 months, with clinically titrated dosages based
on the depressive symptoms reduction and tolerability, we
consider that our results should not be extrapolated to other
conditions. Escitalopram might be preferred over sertraline
given that it was the only SSRI able to prove cardiovascular
benefit in an individual study [14]; however, whether some
SSRIs are superior to others, the effect on MI incidence
reduction is dosage dependent, treatment duration depend-
ent, continuous-treatment dependent, or carryover effect
dependent warrants further research.

Limitations

The main limitations of this systematic review include: (1)
being a review of aggregated study data and not of indi-
vidual patient data; (2) the inclusion of RCTs at a high risk
of bias; (3) the inclusion of observational follow-up analysis
of RCTs; (4) clinical heterogenicity of the studies included;
(5) the absence of subgroup analysis by severity of depres-
sion, SSRI choice, dosage, and treatment duration; (6) the
short follow-up duration of most studies included and the
low rates of some of the outcomes analyzed. Further limita-
tions can be seen in the supplemental material.

The absence of raw individual patient data made it impos-
sible to carry out exploratory subgroup analyses stratified
by or adjusted for severity of depression, remission status,

severity of the coronary disease (STEMI, NSTEMI, or UA;
Killip class; Canadian Cardiovascular Society Angina Class;
LVEF; previous MI) and for co-morbidities. The analyses
stratified by the severity of depression and remission status
would be particularly relevant given that the severity and
non-remission of depression, and the presence of general
anxiety disorders have been linked to worse cardiovascular
outcomes [14, 15, 40].

Two studies [31, 32] were considered to be at a high risk
of bias. One [32] of them did not influence the quantita-
tive analyses, because no non-null relevant outcomes were
reported. To minimize the impact of the other high-risk
study [31], exploratory analyses excluding it were carried
out.

Given the observational nature of the extended follow-
up period, the inclusion of FUs limits the strength of this
review; however, due to the short-term duration and the low
rate of events of the RCTs, we decided to include FUs in
order to increase the statistical power of our analyses. None
of the FU reported the percentage of antidepressant use
in the different groups during the observational follow-up
phase, which is a further limitation. As a result, we are not
able to definitely ascertain whether the possible beneficial
effects of SSRIs found in the observational phase are a result
of a direct effect (for e.g., inhibition of platelet aggregation,
inflammation reduction, or improved endothelial function
[41]) or a result of a carryover effect.

There was also some clinical heterogenicity between the
studies included: differences in the cardiac inclusion criteria
(stable CAD, post-ACS, or post-MI), ACS treatment; loca-
tion, ethnicity; severity of the depression; time since the latest
cardiac event, treatment duration, follow-up time, SSRI choice,
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and equivalent dosages of SSRI treatment. These covariates
should be studied in future RCTs. Regarding the outcome of
angina, there is a possibility of clinical heterogenicity, given
that the studies did not specify if they were reporting stable
angina or unstable angina, which may decrease the scientific
validity of the analysis of this outcome.

The short duration time of most of the RCTs included (at
most 6 months), the low rate of occurrence of some outcomes
and the fact that around 50% of the events for each primary
outcomes were pooled from a follow-up study (KimFU) are
major limitations in terms of cardiovascular outcome analyses.
Furthermore, most of the studies included were not designed
nor powered to analyze changes in cardiovascular outcomes
and none of the metanalyses carried out met the optimal infor-
mation size criteria as defined by the GRADE Handbook [26].

Conclusion

The use of SSRIs in post-ACS patients with depression
was associated with a 44% relative risk reduction of MI.
No statistically significant difference was found regarding
mortality, stroke, hospitalization, CHF, or angina incidence.
The overall quality of the evidence available was low. Fur-
ther long-term RCTs are necessary to determine the effect
of SSRIs on mortality and cardiovascular events in this
population.
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