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ABSTRACT: Depression in patients with cardiovascular disease is independently associated with progression of heart disease,
major adverse cardiac events, and mortality. A wide variety of depression treatment strategies have been studied in rand-
omized controlled trials as the field works to identify optimal depression treatments in this population. A contemporary scop-
ing review of the literature can help to consolidate and synthesize the growing and disparate literature on depression treatment
trials in people with cardiovascular disease. We conducted a scoping review utilizing a systematic search of the literature via
4 databases (PubMed, PsycINFO, EMBASE, and Google Scholar) from database inception to March 2020. We identified 42
relevant randomized controlled trials of depression treatment interventions in patients with cardiac disease (n=9181 patients
with coronary artery disease, n=1981 patients with heart failure). Selective serotonin reuptake inhibitors appear to be safe in
patients with cardiac disease and to have beneficial effects on depression (and some suggestion of cardiac benefit) in patients
with coronary artery disease, with less evidence of their efficacy in heart failure. In contrast, psychotherapy appears to be ef-
fective for depression in coronary artery disease and heart failure, but with less evidence of cardiac benefit. Newer multimodal
depression care management approaches that utilize flexible approaches to patients’ care have been less studied but appear
promising across cardiac patient groups. Selective serotonin reuptake inhibitors may be preferred in the treatment of patients
with coronary artery disease, psychotherapy may be preferred in heart failure, and more flexible depression care management
approaches have shown promise by potentially using both approaches based on patient needs.
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worldwide each year.”> Among patients with cor-

onary artery disease (CAD), depression is com-
mon. Approximately 30% of patients with CAD have
elevated depressive symptoms, and 15% to 20% meet
criteria for major depressive disorder (MDD),® a rate
that is 2 to 3 times higher than in the general popula-
tion. Depression prevalence is comparably elevated in
patients with heart failure (HF).*

Depression is prospectively associated with ad-
verse cardiac outcomes, independent of other cardio-
vascular risk factors. Among initially healthy people,
depression is associated with a higher incidence of
new-onset heart disease than those without depres-
sion.>® Among those with existing cardiac disease,

Heart disease is responsible for >30% of deaths

including CAD,” recent acute coronary syndrome
(ACS),2 and coronary artery bypass graft surgery,® de-
pression is independently associated with higher rates
of recurrent events and death. Based on the large body
of evidence linking depression and adverse outcomes
in those with an ACS, the American Heart Association
has declared depression to be an independent risk
factor for poor prognosis following ACS.® Likewise,
patients with HF who are depressed have increased
healthcare utilization, more frequent hospitalizations,
and greater mortality, independent of HF severity,* and
depression is linked with greater recurrence of atrial
fibrillation.©

Moreover, depressive symptoms are often chronic
and recurrent in patients with heart disease,® and
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Nonstandard Abbreviation and Acronym

MDD  major depressive disorder

those with untreated or undertreated depression
are more likely to have adverse outcomes, including
mortality.”~"* Reciprocally, some observational stud-
ies have found that depression treatment is linked to
better outcomes and lower rates of cardiovascular
mortality.”®="" The mechanism by which depression
is associated with adverse cardiac outcomes is likely
multifactorial, including both physiologic and behav-
ioral factors.'®1®

The prevalence of depression, and its impact on
prognosis, among people with cardiovascular dis-
ease (CVD) highlight an opportunity to optimally treat
depression to improve quality of life and potentially
prevent adverse cardiac outcomes. Though the rela-
tionship between depression and heart disease is by
now well established, there remain important practi-
cal questions about safe and effective management
of depression in this population. There have been a
wide variety of approaches to address depression in
those with heart disease, with conflicting evidence on
the efficacy and clinical impact of such approaches
on both psychiatric symptoms and cardiac-related
morbidity.

In this contemporary review, we aim to provide an
up-to-date overview of the latest evidence regarding
interventions to treat depression among patients with
cardiac disease. We have limited our focus to ran-
domized clinical trials (RCTs) using antidepressants,
psychotherapy, and depression care management
programs in people with heart disease.

METHODS

We chose to conduct a scoping review to take a
more systematic, rigorous approach than a narra-
tive review, while examining a more heterogeneous
topic (eg, numerous different depression treatments
across patients with different CVDs) than one typi-
cally examined in a more precise systematic review,
which often is more narrowly focused on a very spe-
cific topic.'® We chose to examine only RCTs in this
review given that there have been numerous RCTs
testing depression treatments within each main cate-
gory (eg, antidepressants, psychotherapy) in patients
with heart disease, allowing greater consistency
within the review and optimizing synthesis across
studies, and given that RCTs are considered the cri-
terion standard for efficacy assessment. Regarding
the AHA Transparency and Openness Promotion
(TOP) Guidelines related to sharing of data and study
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materials, no original data were generated as part of
this scoping review.

We utilized published guidelines for the conduct
of a scoping review.?%2" Specifically, to identify RCTs
focused on the management of depression in people
with heart disease, we conducted systematic litera-
ture searches in the following databases: PubMed,
PsycINFO, and EMBASE; we also searched Google
Scholar using the top 200 references by relevance.??
We utilized a broad search of cardiac conditions
to ensure identification of all trials in heart disease.
Specifically, we included a combination of terms
such as: (“psychotherapy” OR “antidepressants”
OR "stress management" OR “care management”)
AND depression AND ("coronary artery disease" OR
"acute coronary syndrome" OR "myocardial infarc-
tion" OR "heart failure" OR "arrhythmia" OR "heart
disease" OR "cardiovascular disease") using data-
base tools to limit identification to intervention trials.
We then used a “snowball” technique to include rel-
evant citations within articles if deemed relevant to
the review.?®

Articles were included in the review if they (1) were
RCTs; (2) examined psychological or psychiatric inter-
ventions—defined as those delivered by healthcare
professionals, aimed at reducing depressive symp-
toms (this excludes interventions such as yoga, tai chi,
meditation, and related interventions, which promote
well-being but are not typically aimed at the manage-
ment of depression and are beyond the scope of this
review); (3) reported outcome measures that included
depressive symptom burden and/or cardiac or medical
outcomes; and (4) were written in English. Databases
were searched from the time of inception to March
2020.

After screening and selecting articles that met the
study criteria, the following data were extracted: (1)
reference or study name; (2) population; (3) study
design, intervention, and primary aim; (4) psychiatric
outcomes; (5) cardiac outcomes; and (6) findings.

The search was conducted by the lead author
(J.Z). After the initial search, the lead author ex-
cluded duplicate and irrelevant articles based on the
title, then reviewed the abstracts of relevant ones.
Full texts of all potentially eligible articles were ob-
tained and reviewed independently by both the lead
and senior authors (J.Z. and J.H.), and any disagree-
ments about eligibility were resolved through dis-
cussion by these authors. Once the list of articles
was finalized, the first author led data extraction, and
the senior author reviewed the abstracted data and
identified areas for additional clarification/extraction
as needed. At this stage, study tables were gener-
ated, followed by another round of data confirmation
and feedback between these 2 authors. Additional
study authors (C.C. and J.J.) provided feedback and
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clarification at this stage when data from the articles
were unclear.

RESULTS

A systematic search of the databases yielded 646
matches (Figure). There were 565 unique articles iden-
tified; after review for relevance and match with re-
view criteria, 144 abstracts and 63 full articles were
reviewed. Of those, 27 articles were excluded because
they did not meet inclusion criteria. Using the snow-
ball technique, 6 additional articles were identified and
included. The final review included 42 articles examin-
ing a total of 9181 patients with CAD and 1981 with
HF. We classified the interventions as antidepressant
trials (n=20), psychotherapy interventions (n=14), and
care-management and stepped-care programs (n=38).
We opted to divide interventions into those aimed at
treating depression in patients with CAD (eg, those
with stable CAD or recent ACS; Table 1)** and those
for patients with HF (Table 2), because of differences in
populations and overall intervention effectiveness. No
relevant trials were identified that examined solely pa-
tients with arrhythmias.

Antidepressants

Across antidepressant classes, selective serotonin
reuptake inhibitors (SSRIs) have been the most studied
in patients with heart disease.

SSRiIs in Patients With CAD

Details of included studies are outlined in Table 1.
Initial placebo-controlled trials of SSRIs aimed at
evaluating depressive symptoms found these agents
to be safe and largely effective in the treatment of
MDD in patients with recent ACS25276263 gnd stable
CAD.?% Glassman and colleagues evaluated sertra-
line in the treatment of MDD in 369 patients post-
ACS in the SADHART (Sertraline Antidepressant
Heart Attack Randomized Trial) RCT. They found
sertraline to have higher clinical global improvement
scores and depression response rates, but there
were no between-group differences on the Hamilton
Depression Scale (HAM-D). They did, however, find
greater response rates and significant improvement
on HAM-D in patients with previous depressive epi-
sodes and more severe MDD.?® Pizzi and associ-
ates also compared sertraline and placebo among
100 patients with CAD and depressive symptoms,
and found significant improvement in depression
scores compared with placebo after 20 weeks.?®
Escitalopram likewise was also found superior to pla-
cebo in reducing depressive symptoms in 300 recent
patients with ACS with depression at 24 weeks and
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Initial search results
n=646

Duplicates excluded

n=81

Avrticles excluded on
title alone:

n=421

Total abstracts reviewed

n=144

Articles excluded based
on abstract review (not
RCT, incorrect
population, aims not
"] consistent with review

topic)

n=81

Full articles reviewed i
Exclusion of

publications that did
not meet inclusion
criteria due to
intervention not
being aimed at
treatment of
depression (n=13),
population (i.e. non-

the inclusion criteria cardiac or non-

via search process depressed) (n=4), or
n= 36 subanalyses of

reported trials (n=5)

n=63

Publications that met

Additional
publications
identified by

searching reference
lists
n=6

N =27

Publications included in
scoping review

n= 42 articles

Figure Search results and articles selection procedures.
RCT indicates randomized clinical trial.

1-year follow-up in the EsDEPACS (Escitalopram for
Depression in ACS) trial.?” Finally, in a smaller trial,
fluoxetine was found to have greater depression re-
sponse rates but no significant differences in depres-
sion symptoms in 54 patients with depression with
recent myocardial infarction.®?

Along with these placebo-controlled trials, SSRIs
have also been compared with other interventions
for the treatment of depression in patients with sta-
ble and unstable CAD. In the UPBEAT (Understanding
Prognostic Benefits of Exercise and Antidepressant
Therapy for Persons with Depression and Heart
Disease) study, sertraline was compared with aero-
bic exercise and placebo in a 3-arm trial in 101 pa-
tients with CAD and elevated depressive symptoms.
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The sertraline and exercise groups achieved larger
reductions in depressive symptoms compared with
placebo, with no significant differences between
exercise and sertraline.?® The CREATE (Canadian
Cardiac Randomized Evaluation of Antidepressant and
Psychotherapy Efficacy) trial used a factorial design to
compare citalopram with placebo, interpersonal ther-
apy, and clinical management in 284 patients with CAD
and MDD.®° They found citalopram to be superior to
placebo in reducing depressive symptoms.

Finally, the MIND-IT (Myocardial Infarction and
Depression-Intervention Trial) was a flexible depression
management trial offering pharmacological (mirtazap-
ine or citalopram) and nonpharmacological therapy
(at the discretion of the study psychiatrist) for 331 pa-
tients with depression with myocardial infarction (Ml);
patients in the usual-care group were allowed to seek
treatment for depression outside the study. There were
no between-group differences in depression scores at
the end of the intervention.®!

Regarding the effects of SSRIs on cardiac out-
comes, some,'”® but not all,?>66 observational studies
have observed associations between SSRI prescrip-
tions and cardiovascular benefits. None of the above
RCTs were designed or powered to measure effects
on cardiac outcomes/markers at initial follow-up time
points. However, some of them had co-primary car-
diac outcomes or extended follow-up assessments to
further explore the effects of SSRIs on cardiac-related
outcomes. The SADHART trial, for example, found no
adverse effect of sertraline on left ventricular ejection
fraction or other surrogate cardiac markers including
electrocardiographic changes, and no differences in
rates of cardiovascular events.?® Pizzi and associates
observed mixed but largely negative effects of SSRIs on
cardiac markers in the UPBEAT study, with nearly sig-
nificant increases in heart rate variability with sertraline
compared with exercise or placebo in the 3-arm trial,
but no change in other markers of inflammation, endo-
thelial and platelet function, or baroreflex sensitivity.?®

Three studies have examined longer-term effects on
major cardiac events. Follow-up from the EsDEPACS
trial found those assigned to the escitalopram group
to have lower rates of major adverse cardiac events
at 8 years compared with those who had received
placebo,?® but the MIND-IT trial found no effects on
cardiac events at the end of the intervention,® or at
8-year follow-up, and no effect on all-cause mortal-
ity. However, patients in that study who received any
depression treatment (pharmacotherapy or psycho-
therapy/counseling) had reduced all-cause mortality
compared with those who did not, regardless of ran-
domization status.®?

Finally, the ENRICHD (Enhancing Recovery in
Coronary Heart Disease) study was a psychotherapy
intervention trial (cognitive behavioral therapy [CBT]

J Am Heart Assoc. 2020;9:e018686. DOI: 10.1161/JAHA.120.018686

Depression Scoping Review

versus usual care) in 2481 post-MI patients with MDD
in which some participants in the CBT arm (those with
severe or persistent depression) were offered supple-
mental sertraline, and those in the treatment as usual
group were sometimes provided SSRIs by their pri-
mary clinicians. Among the patients with depression in
either condition, risk of death or recurrent Ml and all-
cause mortality was significantly reduced in patients
prescribed SSRIs, compared with patients who were
not (effects of the primary intervention on depression is
discussed below, under Psychotherapy).'®

SSRiIs for HF

Interventions for patients with HF are outlined in
Table 2. Sertraline was studied against placebo in
469 patients with HF in the SADHART-CHF (Sertraline
Against Depression and Heart Disease in Congestive
Heart Failure) trial. This trial examined sertraline com-
pared with enhanced usual care that included a nurse-
facilitated support intervention. The investigators found
no between-group differences in depression reduction
in depression at 12 weeks.?* Escitalopram was also ex-
plored in the MOOD-HF (Effects of Selective Serotonin
Re-Uptake Inhibition on Morbidity, Mortality, and Mood
in Depressed Heart Failure Patients) trial on 372 pa-
tients with depression with HF and likewise found no
differences in depression scores.%® In a smaller study,
Fraguas and associates studied citalopram in 37 el-
derly patients with HF with depression, where they
found nonsignificant superiority of citalopram over pla-
cebo.%8 Regarding cardiac outcomes, the SADHART-
CHF found no effect on cardiovascular events or
surrogate markers at 12 weeks®* and the MOOD-HF
trial found no reduction in all-cause mortality or hospi-
talization after 18 months.5®

Other Antidepressants

Other antidepressants have been less studied in
patients with heart disease. Mirtazapine, a 5-hy-
droxytryptamine-2 and a-2 receptor antagonist
antidepressant, was found to improve depressive
symptoms in a nested RCT of the MIND-IT trial in
post-MI patients,33 though this agent has been linked
to weight gain and hypercholesterolemia, making it
potentially problematic for patients with heart dis-
ease.b88 When the tricyclic antidepressant nortriptyl-
ine was compared with paroxetine in 41 patients with
depression with CAD, nortriptyline had significantly
more side effects, including sinus tachycardia, severe
angina associated with ST changes, and increase in
ventricular ectopy, which led to premature discontin-
uation,3* consistent with a larger literature suggesting
that tricyclic antidepressants are suboptimal for this
population.®® There have not been RCTs of serotonin
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and norepinephrine reuptake inhibitors (eg, venlafax-
ine or duloxetine), nor have there been RCTs on other
antidepressant classes such as dopamine and nor-
epinephrine reuptake inhibitors (eg, bupropion), for
depression in patients with cardiac disease, though
bupropion has been safely prescribed for post-ACS
patients for smoking cessation.”

Finally, omega-3-fatty acids have been tested as an-
tidepressant monotherapy or as adjuncts to SSRIs in
a pair of RCTs. In these trials, these agents were not
associated with significant benefits on mood symptoms
or cardiac outcomes in patients with CAD3® or HF.%”

Cost-Effectiveness

The SADHART trial was the only trial that reported data
on costs and found no significant increase in overall
medical care costs for sertraline compared with pla-
cebo after including the costs of medication (Table 3).

Psychotherapy

A number of studies have examined the use of psy-
chotherapy to manage depression in patients with
heart disease. CBT has been the most studied psy-
chotherapy among those with heart disease. CBT is
an umbirella term for therapies that focus on recogniz-
ing and restructuring cognitive distortions, modifying
problematic behaviors, and regulation of emotions,”
and it is effective in the treatment of depression in pa-
tients without cardiac disease.”®

CBT and Related Interventions for Patients
With CAD

CBT has been studied in several trials in CAD
(Table 1). The largest psychotherapy intervention
trial for depression in this population has been the
abovementioned ENRICHD trial. In this trial, indi-
vidual (mean 11 sessions) and supplemental group
therapist—delivered CBT was compared with usual
care in 2481 post-MI patients with MDD or low social
support. Patients with depression who received CBT
had greater improvement in depressive symptoms
compared with those in usual care after 6 months.
There was, however, no significant difference in
event-free survival between usual care and CBT over
a mean 29 months’ follow-up.2®

Other trials have also explored the effectiveness of
CBT in cardiac populations. Lv and colleagues found
a significant reduction in depressive symptoms be-
tween an 8-session weekly therapist-delivered CBT
intervention and usual care in 75 patients with CAD
undergoing percutaneous intervention who had ele-
vated anxiety or depressive symptoms.3” Freedland
et al also conducted a 3-arm trial comparing CBT,
stress reduction (both were weekly, in-person, and
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therapist-delivered), and usual care among 123 pa-
tients undergoing coronary artery bypass graft. They
found greater significant reductions of depressive
symptoms and rates of depression remission in the
CBT and stress management groups compared with
usual care at 9 months; cardiovascular outcomes
were not examined.®8

MoodCare, a phone-delivered, 10-session, CBT
risk-reduction program delivered by psychologists,
was compared with usual care in a 6-month trial of
121 patients with ACS with mild to moderately severe
depression. CBT led to significantly greater reductions
in depression at 6 months, with effects more pro-
nounced among those with a history of depression.*
At 12-month follow-up, however, only those who met
MDD criteria at enrollment experienced significantly
greater improvements.*®

There have also been studies of remotely deliv-
ered CBT in patients with heart disease. Glozier and
associates randomized 562 patients with depression
and CVD or high CVD risk to a 12-week internet-de-
livered CBT. The internet-delivered CBT group had
significantly greater reduction in depression and
increased adherence to medical and health behav-
iors.3® A similar trial by Johansson et al explored a
9-week nurse-guided, weekly internet-delivered CBT
intervention compared with an active control in 144
patients with CVD and depression, and also showed
significant reductions in depression.*® However, the
Uppsala-CARE (U-CARE) study compared 14 weeks
of therapist-guided internet-delivered CBT to treat-
ment as usual in 239 post-MI patients with depres-
sive symptoms and found no statistically significant
reduction in depression scores.*' No cardiovascular
outcomes were explored in these 3 studies.

Other Psychotherapy Interventions for Patients
With CAD

Other forms of psychotherapy are less well-studied
in this population. Interpersonal therapy focuses on
symptomatic recovery and resolving interpersonal
problems. Like CBT, interpersonal therapy is time-
limited, focused, and regimented.”” In the above-
mentioned factorial-design CREATE trial, weekly
therapist-delivered interpersonal therapy plus clinical
management showed no benefit over weekly clinical
management alone in patients with CAD and MDD.%°
In another trial, however, Oranta and colleagues found
greater depressive symptom improvements in 103
post-MI patients at 18-month follow-up among those
randomized to nurse-delivered interpersonal therapy
compared with treatment as usual.**

Finally, the SPIRR-CAD (Psychotherapy Intervention
for Reducing Risk in Coronary Artery Disease) study uti-
lized a stepped-care psychotherapy approach among
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Table 3. Cost Effectiveness Data of Interventions

Depression Scoping Review

Reference or Study
Name

Population

Study Design, Intervention,
and Primary Aim

Findings

SADHART (Sertraline
Antidepressant Heart
Attack Randomized
Trial) !

369 post-ACS patients
with MDD

24-wk RCT comparing
sertraline (50200 mg) with
placebo, aimed at evaluating
safety and efficacy of sertraline
for MDD in patients with ACS

The mean cost of psychiatric and medical care per patient
for the intervention group was 2733 US dollars and 3326
US dollars for placebo, albeit not statistically significant
(P=0.32). There was no increase in overall medical care
costs for sertraline compared with placebo after including
the costs of the sertraline over 24 wk

Bypassing the Blues’

302 patients post-
coronary artery bypass
surgery with elevated
depressive symptoms

8-mo RCT comparing phone-,
nurse-delivered collaborative
care depression management
to enhanced usual care
(collaborative care for cardiac
diagnosis) to evaluate
effectiveness in treating
depression

Patients in the intervention group had $2068 lower median
costs, although nonsignificant, compared with usual care
(P=0.30). There were no significant changes in sensitivity
analyses after removing outliers and doubling estimated
cost of intervention to account for overlooked costs. The
incremental cost-effectiveness ratio was —$9889 per
additional QALY

TEAMCare™

214 patients with type 2
diabetes mellitus and/or
CAD and depression

12-mo RCT of collaborative
care management for
depression and medical
conditions to examine
effectiveness in controlling risk
factors associated with multiple
diseases

The intervention group had lower mean outpatient health
costs of $594 per patient (95% Cl, —$3241 to $2053)
relative to UC patients

MOASAIC
(Management of
Sadness and Anxiety in
Cardiology)™

183 patients with ACS,
HF, or arrhythmia and
depression, panic
disorder, or generalized
anxiety disorder

24-wk RCT of an inpatient
initiated, phone-delivered,
collaborative care depression
and anxiety management
program compared with
enhanced usual care

The cost of mental health care was greater in intervention
than control group ($209.86 vs $34.59; z=—11.71; P<0.001).
The incremental cost-effectiveness ratio was $3337.06 per

QALY saved, $13.36 per depression-free day, and $13.74
per anxiety-free day. Compared with enhanced usual care,
the intervention was also associated with fewer emergency

department visits but no differences in overall costs

COADIACS
(Comparison

of Depression
Interventions After
Acute Coronary
Syndrome)®?

150 post-ACS patients
with elevated depression
symptoms

6-mo RCT of depression
stepped-care management
intervention (phone or internet)
vs usual care evaluating
effectiveness in reducing
depressive symptoms

The intervention group had significantly higher mental
health cost (adjusted change, $687; 95% Cl, $466-$9009;
P<0.001), while average hospital costs were lower (adjusted
change, -$1010; 95% Cl, -$3294 to $1274; P=0.39). Total
healthcare costs in the study intervention group resulted
in nonsignificantly lower costs than the control group
(adjusted change, -$325; 95% ClI, —$2639 to $1989;
P=0.78)

ACS indicates acute coronary syndrome; CAD, coronary artery disease; HF, heart failure; MDD, major depressive disorder; QALY, quality-adjusted life-year;

RCT, randomized clinical trial; and UC, usual care.

570 patients with CAD with elevated depression or
anxiety symptoms. The intervention utilized 3 support-
ive-expressive psychotherapy sessions plus 25 group
sessions for those still depressed; this was compared
with a control condition consisting of usual care plus 1 in-
formation session. They found no difference in improve-
ment in depressive symptoms or cardiac outcomes.*®

Psychotherapy Interventions for Patients
With HF

CBT has been the only form of therapy formally stud-
ied in patients with HF. In a 6-month trial of therapist-
delivered weekly CBT intervention versus usual care
in 158 patients with HF with major depression, CBT
was associated with significant improvements in de-
pressive symptoms and remission rates, but not in
HF self-care.%® CBT was also associated with lower
rates of hospitalization at 1 year, compared with usual
care. Gary and colleagues conducted a 4-arm clinical

J Am Heart Assoc. 2020;9:e018686. DOI: 10.1161/JAHA.120.018686

trial in 74 patients with HF and depression comparing
12 weeks of home-based exercise+nurse-delivered
CBT, versus CBT alone, exercise alone, and usual
care. The exercise+CBT group had a greater but
nonsignificant improvement in depression compared
with CBT, exercise, and usual care.®® A smaller study
by Dekker et al compared a 1-session, nurse-deliv-
ered cognitive therapy intervention to usual care in 41
hospitalized patients with HF with depressive symp-
toms and found no significant differences between
groups.®o

No trials focused solely on psychotherapy reported
data on cost analyses.

Care Management

Depression care management approaches that uti-
lize serial symptom assessment and flexible, stepped
care that includes medication or therapy have also
been studied in cardiac populations. Collaborative
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care programs utilize a nonphysician/nonpsycholo-
gist care manager to assess and longitudinally moni-
tor symptoms and deliver psychosocial interventions.
Medication recommendations are iteratively made by
a team psychiatrist, with all medications prescribed
by the primary medical provider. Stepped care man-
agement is a similar approach, in which cases are
systematically discussed by a treatment team and
psychotherapy or medication are offered to patients
in a stepwise manner depending on patients’ level of
symptoms or need; in stepped care, the interventions
are delivered/prescribed by therapists or clinicians
rather than the care manager.

Collaborative Care in CAD

Numerous clinical trials have explored collaborative care
depression management programs for patients with
CVD® (Table 1). In the Bypassing the Blues collaborative
care trial, patients (N=302) with recent coronary artery
bypass graft and comorbid MDD were randomized to
an 8-month phone-delivered collaborative care pro-
gram or usual care. Collaborative care led to significantly
greater improvements in depression and physical func-
tion at 1 year on the HAM-D; there were no reductions
in cardiac readmissions associated with the interven-
tion.*® The TrueBlue study (N=400) was a 6-month col-
laborative care intervention trial for depression in patients
with CAD and/or type 2 diabetes mellitus. They found
greater improvements in depression on the Nine-item
Patient Health Questionnaire and greater adherence to
depression stepped care and physical exercise in the
intervention group; medical/cardiac outcomes were not
reported.*’

The SUCCEED (Screening Utilization and
Collaborative Care for More Effective and Efficient
Treatment of Depression) trial was an inpatient-initi-
ated 12-week nurse-delivered collaborative care trial
for patients admitted for ACS, arrhythmia, or HF, and
comorbid depression. The intervention was associ-
ated with significant improvements in depression and
other mental health outcomes at 12 weeks, with fewer
cardiac symptoms and improved self-reported health
behavior adherence by 24 weeks, compared with en-
hanced usual care; there was no effect on 6-month re-
admissions.*® The same group conducted the MOSAIC
(Management of Sadness and Anxiety in Cardiology)
randomized trial, a 24-week program for the same
cardiac diagnoses that managed depression, panic
disorder, and/or generalized anxiety disorder. The in-
tervention was associated with significantly greater
improvements in depression and physical function at
24 weeks; there were no group differences in rates of
cardiac readmission at 6 months.*?

An expanded version of collaborative care, known
as “blended” collaborative care (with nurse care

J Am Heart Assoc. 2020;9:e018686. DOI: 10.1161/JAHA.120.018686
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manager intervening on both mental health and
medical targets) was studied in the TEAMCare trial
of 214 patients with type 2 diabetes mellitus and/or
CAD using a blended collaborative care intervention
for 12 months; patients in the intervention group had
greater overall 12-month improvement across he-
moglobin Alc, low-density lipoprotein cholesterol,
systolic blood pressure, and depression scores,
compared with usual care.®®

Stepped Care for Patients With CAD

Davidson and colleagues utilized a stepped-care ap-
proach for patients with ACS with elevated depres-
sive symptoms. The COPES (Coronary Psychosocial
Evaluation Studies) trial delivered 6 months of pa-
tient preference—based depression stepped care
remotely to 157 patients with ACS with elevated de-
pressive symptoms; the intervention led to greater
improvements in depression (Beck Depression in-
ventory and lower rates of major adverse cardiac
events), compared with usual care.®” The CODIACS
(Comparison of Depression Interventions After Acute
Coronary Syndrome) trial was a follow-up study in
150 patients post-ACS with persistent depressive
symptoms in which the intervention was delivered by
phone or internet, and was likewise found to reduce
depressive symptoms at 6 months compared with
usual care; no cardiac outcomes were reported.®
Finally, in a broader approach, the CODIACS-QoL
program examined routine depression screen-
ing and stepped depression care in 1500 patients
post-ACS. Participants were randomized to screen-
ing plus stepped care, screening and primary care
practitioner notification, or no screening. The pro-
gram was associated with no greater improvement in
depression-free days, depressive symptoms, quality-
adjusted life-years, or mortality than screening and
primary care practitioner notification, or treatment as
usual.’® Of note, only 71 of the 1000 screened pa-
tients had depressive symptoms at baseline.

Collaborative Care for Patients With HF

The Hopeful Hearts trial was a blended collabora-
tive care trial for patients with HF and comorbid de-
pression (N=629) (Table 2). This was a 3-arm trial, in
which patients were randomized to a “blended” group,
where nurse care managers were used to address
depression and medical targets over 12 months, an
“‘enhanced care” group where nurse care managers
targeted HF targets only, or usual care. They found
greater improvements in depression response rates in
1 of 2 scales in those randomized to the collabora-
tive care program compared with either medical care
management or treatment as usual, but there were no
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significant group differences in cardiac admissions or
other medical outcomes.®’

Cost-Effectiveness

Data on cost analysis are reported in Table 3. The
Bypassing the Blues trial found lower median of medi-
cal care ($2068) in the intervention group compared
with usual care, though this difference was nonsignifi-
cant (P=0.30), with an incremental cost-effectiveness
ratio of —$9889 per additional quality-adjusted life-
year.”? Mean outpatient costs were also lower in the
TEAMCare trial intervention group when compared
with control ($594 per patient [95% Cl, -$3241 to
$2053])).”® The MOSAIC clinical trial found the interven-
tion group to be more costly than the control group.
However, there was an incremental cost-effectiveness
ratio of $3337.06 per quality-adjusted life-year saved,
$13.36 per depression-free day, and $13.74 per anx-
iety-free day, and fewer emergency department visits
in the intervention group, resulting in no differences in
overall costs.™ Finally, the CODIACS study also found
higher mental health costs in the intervention group,
while average hospital costs were lower, resulting in
nonsignificantly lower total healthcare costs in the
intervention group than the control group (adjusted
change, -$325; 95% Cl, -$2639 to $1989; P=0.78).%2

DISCUSSION

Our review of randomized intervention trials for de-
pression in patients with cardiac disease has revealed
several themes. First, antidepressants, psychother-
apy, and care management have all been proven safe
and largely—though not universally—effective in treat-
ing and improving mood symptoms among patients
with elevated depressive symptoms or MDD in CAD or
ACS. In HF, however, antidepressant efficacy has not
been demonstrated, while psychotherapy and care
management generally have been more effective.
Regarding antidepressants, overall, based on ex-
isting evidence, SSRIs should be considered a first-
line therapy in patients with cardiac disease who merit
treatment based on a diagnosis of MDD, especially
those with CAD. SSRIs are the most studied agents
in populations with cardiac disease, with efficacy in
treating depression in most studies. Sertraline has
been the most studied SSRI, and may be preferred
because it does not (in contrast to citalopram and es-
citalopram) prolong the QT interval.”” Among patients
with CAD/outcomes, observational evidence points to
possible cardiovascular benefits of SSRIs,'® and non-
response of mood symptoms to antidepressants is as-
sociated with adverse cardiac outcomes, including an
elevated risk of mortality, in patients with cardiac dis-
ease.'"® However, at this stage there have been few
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definitive prospective trials that have found SSRIs to
prevent cardiac events, readmissions, or mortality. The
EsDEPACS trial did show reduction in major adverse
cardiac events and all-cause mortality over 8-year fol-
low-up when escitalopram was used in patients with
ACS,%® showing potential promise in using SSRIs to
improve cardiac outcomes, but substantial further
study is needed.

As noted, antidepressants have been less effec-
tive in HF, with similar response rates in antidepres-
sant and placebo groups. It is possible that “elevated
depressive symptoms” measured by depression
scales may simply be measuring somatic symptoms
common in this chronic disease rather than true de-
pression, that the mechanism of depression differs
in patients with HF, or more powerful or individual-
ized interventions are needed in this chronic disease.
Study design may also play a role. For example, the
SADHART-CHF trial provided weekly nursing sup-
port, which may have improved mood symptoms
sufficiently to mask any sertraline-specific effects.%*
Fortunately, SSRIs do appear to be safe in patients
with HF, which still makes them a potentially reason-
able approach for individuals when other treatments
are not readily available or as an inexpensive com-
plement to psychotherapeutic or care management
supportive interventions.

Psychotherapy interventions have had efficacy com-
parable to SSRIs in most cases, especially those that
have used CBT or related interventions, but there is
less compelling data on their potential cardiac benefits.
There are also concerns about scalability, especially
for individual-level therapy, but remotely delivered and
group therapies that could be more broadly imple-
mented are preferable, because they are easier to de-
liver and likely more cost-effective. Care management
interventions have likewise shown good efficacy in the
management and reduction of depressive symptoms.
These programs represent a promising area of health-
care delivery, especially those that integrate depression
and cardiac symptom management, and such inter-
ventions (which use nurses or social workers to provide
front-line management) have proven cost-effective.®!
However, as with antidepressants, in existing random-
ized trials, there have been limited effects on cardiac
biomarkers or cardiac events, with many studies not
yet powered to measure such effects. Finally, exercise
programs have been used as an active comparator in
a small number of trials, and as in populations without
cardiac disease, they appear to have similar efficacy to
other depression management approaches.

Where does this leave clinicians in terms of se-
lecting treatment for depressed patients with cardiac
disease? It is important to emphasize that compara-
tive effectiveness trials of depression interventions in
heart disease are lacking. Taken together, there are
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modest data suggesting that antidepressants could
be preferred in patients with CAD, given that they were
found to be more effective than psychotherapy alone
in 1 trial,®® and that SSRiIs, but not CBT, were found
to be associated with reduced cardiac mortality and
recurrent Ml in the ENRICHD trial.'® In populations with
HF, however, there is some evidence for the efficacy of
CBT, while SSRIs have not been efficacious.

Combining interventions could be even more effec-
tive than a single modality, potentiating the beneficial
effects of both, as observed in the UPBEAT trial*® and
recent secondary prevention studies in nondepressed
individuals.®283 Interventions such as collaborative care
may be particularly effective in this manner, providing
the potential for both pharmacologic and therapeu-
tic treatments via a stepped-care and patient-prefer-
ence-focused approach, in a generally cost-effective
manner.8

Finally, there are several important gaps in this lit-
erature. It is important to note that there has been
minimal study in RCTs of depression treatment ap-
proaches among patients with arrhythmias. While a
small number of trials have included patients with ar-
rhythmia,*®4° we identified no RCTs that specifically
targeted patients with arrhythmia. This is an import-
ant area of future research. For example, atrial fibril-
lation is exceedingly common, occurring in =5 million
Americans,®® and depression has been linked with el-
evated mortality risk in this population.®8 Furthermore,
there has been very limited study of commonly used
non-SSRI classes of antidepressants (eg, serotonin—
norepinephrine reuptake inhibitors, bupropion) in pa-
tients with heart disease. Likewise, there has been
minimal study of other modalities such as non-CBT
psychotherapies, exercise programs that can be deliv-
ered at scale, or nutritional interventions.

There are some limitations to this review that must be
noted. For instance, though we systematically reviewed
numerous databases, this was a scoping review and not
a full systematic review, and thus some clinical trials may
have been missed in this slightly less structured screen-
ing of articles. Additionally, we only reviewed publica-
tions in English, and did not examine interventions for
other mental health conditions such as anxiety or bipo-
lar disorders. There is also the potential for unpublished
negative data. Finally, it was not possible to conduct a
quantitative analysis because of substantial heteroge-
neity in research designs and outcome definitions.

In conclusion, antidepressant medications (espe-
cially SSRils), psychotherapy, and depression care man-
agement programs all appear to be well-accepted and
tolerable in patients with acute and chronic heart dis-
ease, with associated improvements in mental health
outcomes and quality of life in many cases. However, this
synthesis has revealed that the majority of interventions
have not found improvements in cardiac risk factors or
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cardiac outcomes, with most studies underpowered
to detect group differences in such outcomes. Given
the potential health consequences and elevated cost of
untreated depression in patients with cardiac disease,
there is a need for controlled prospective trials to assess
the impact of psychiatric and psychologic interventions
on cardiac outcomes and mortality. Moreover, cost-ef-
fectiveness of depression interventions and barriers to
their broad implementation in clinical care must also
continue to be investigated.
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