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Depression and Cardiac Disease
A Review

Christopher M. Celano, MD,*7 and Jeff C. Huffman, MD*f

Abstract: Depression is highly prevalent in cardiac patients, with 20% to 40%
of patients meeting criteria for major depressive disorder or experiencing an
elevation in depressive symptoms. These depressive symptoms are often chronic
and persistent, and they have been associated with the development and pro-
gression of coronary artery disease, worse health-related quality of life, poor
physical functioning, recurrent cardiac events, and a 2- to 2.5-fold increased risk
of mortality. Impaired adherence to health behaviors and adverse physiological
effects of depression, including inflammation, endothelial dysfunction, platelet
hyperactivity, and autonomic nervous system abnormalities, may link depression
with adverse cardiac outcomes. Pharmacologic and psychotherapeutic interven-
tions appear to be safe and effective at reducing depressive symptoms in
patients with cardiovascular disease and may impact cardiac outcomes.
Unfortunately, depression often is unrecognized and untreated in this
population, despite the availability of brief screening tools that can be
used for this purpose. We recommend the routine screening of cardiac
patients for depression when there are adequate mechanisms for manage-
ment and referral, such as available consulting psychiatrists or care
management programs that facilitate the delivery of pharmacologic and
psychotherapeutic treatments in this vulnerable population.
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Depression commonly afflicts patients with cardiovascular dis-
ease (CVD) and contributes to poor psychiatric, functional, and
cardiovascular outcomes. Despite the availability of safe and effec-
tive treatments in cardiac patients, depression remains under-recog-
nized and undertreated in this population. This review will focus on
the prevalence of depression in patients with CVD and its effects on
psychiatric and cardiac outcomes, the potential physiological and
behavioral links between depression and CVD, and the treatment
options and models of care for depressed cardiac patients. Recom-
mendations for the identification and treatment of depression in this
population will be provided.

THE RELATIONSHIP BETWEEN DEPRESSION AND
CARDIAC DISEASE

Depression is highly prevalent in cardiac patients. Between
31% and 45% of patients with coronary artery disease (CAD),
including those with stable CAD, unstable angina, or myocardial
infarction (MI), suffer from clinically significant depressive symp-
toms. Furthermore, 15% to 20% of patients with CAD meet full
criteria for major depressive disorder (MDD),'® a condition char-
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acterized by =2 weeks of depressed mood or loss of pleasure and
multiple somatic symptoms (including abnormalities in sleep, inter-
est, energy, concentration, guilt, appetite, psychomotor functioning,
and/or suicidal ideation).® This rate of MDD is 2- to 3-fold higher in
patients with CVD than in the general population’ and similar to the
rates of MDD in patients with chronic kidney disease,® cancer,” and
diabetes mellitus.'® Patients with congestive heart failure (CHF) and
those undergoing implantable cardioverter defibrillator (ICD) placement
are similarly at increased risk for elevated depressive symptoms and for
MDD."""3 A recent meta-analysis of patients with CHF found a conser-
vative (ie, MDD equivalent) prevalence rate of 20% and a liberal (ie,
increased depressive symptoms) prevalence rate of 36%""; recent studies of
ICD patients found depression prevalence to be 24% to 33%. '

In patients with CVD, depression is often chronic and recurrent.
Among patients with CVD hospitalized for acute cardiac events and
who were found to meet criteria for depression during or shortly after
admission, approximately 50% to 70% have a history of depression that
predates their cardiac events.'*'> This finding is consistent with liter-
ature that describes persistent depression in patients with stable CAD'”
and suggests that for many patients, depression exists for months or
years before a cardiac event, rather than being a transient reaction to the
event. Furthermore, depressive symptoms often persist in patients with
CVD. In studies that examine the course of post-MI depression, de-
pressive symptoms remain at steady levels of severity over a 12-month
follow-up period."®' Similar results have been observed in patients
with chronic CVD, such as those with ICD devices; in this cohort, 80%
of patients who are depressed at the time of ICD placement continue to
suffer from depressive symptoms 2 years later.'

In summary, depression is present in a significant portion of
cardiac patients across the spectrum of cardiac disease, and such
symptoms, when present, are likely to persist unless treated. These
findings underscore the need to find better methods for identifying
and managing depression in patients with CVD.

EFFECTS OF DEPRESSION ON PATIENTS WITH
CARDIAC DISEASE

Depression is not only common in cardiac patients, but also
associated with adverse cardiovascular outcomes, independent of
traditional risk factors. In healthy individuals, depression has been
associated with the development and progression of CAD?*2* and
with CVD-related mortality.>* In patients with acute episodes of
CAD who require intervention, depression is linked with inferior
cardiac and functional outcomes. For instance, depression in patients
undergoing coronary artery bypass graft (CABG) surgery has been
associated with poorer functional outcomes,>>*°® worse health-re-
lated quality of life (HRQoL),>’ progression of atherosclerotic
disease,”® higher rates of rehospitalization,>® and mortality.?-°

Patients with unstable CAD in particular seem to be at
increased risk for poor outcomes as a result of depression. The
presence of post-MI depression is a predictor for recurrent
cardiac events,>! for cardiac-related death,®' 3* and for all-cause
mortality.>'=* In fact, 2 recent meta-analyses revealed that de-
pressed post-MI patients have a 2- to 2.5-fold increased risk
(unadjusted) for all-cause mortality®'-*%; a significantly elevated
risk remains (odds ratio, 1.76) even after adjusting for other
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cardiac risk factors.>> The possible arrhythmogenic effects of
depression may explain these findings—at least in part—because
depression in patients with CAD has been associated with ven-
tricular arrhythmias,?® and ventricular ectopy in post-MI patients
has been associated with mortality.?”

Depression may also impact CV outcomes in patients with other
forms of CVD. Depression increases the risk of incident CHF, espe-
cially in those already at increased risk for its development; it is also
related to increased health care utilization, more frequent hospitaliza-
tions, and a 2-fold increase in mortality risk in patients with established
CHF."" Increased depressive symptoms are also linked with recurrence
of atrial fibrillation (AF) in patients following cardioversion®® and with
CV mortality in patients with comorbid AF and CHF.*°

Several studies have evaluated the characteristics of psychiatric
illness and its treatment that may contribute to poor cardiac outcomes in
depressed cardiac patients. Nonresponse to treatment for depression, for
instance, seems to put depressed postacute coronary syndrome (ACS)
patients at greater risk for recurrent cardiac events*® and for all-cause
mortality.*' Poor outcomes may be exacerbated by the presence of
co-occurring anxiety, which is independently associated with recurrent
cardiac events and mortality*? and which has been linked with poor
response to treatment for depression.***** Other patients who seem to be
at particularly high risk for poor outcomes include those with prominent
anhedonia (the inability to experience pleasure)** and those with type D
personality (a personality structure characterized by negative affectivity
and social inhibition).'®

Thus, not only is depression common and persistent in pa-
tients with CVD, but it also may have a negative impact on the
course of their CV illness as manifested by physical functioning,
quality of life, health care utilization, rehospitalization, and mortal-
ity. Treatment-resistant depression, in particular, appears to be
associated with poor psychiatric and CV outcomes; this makes it
crucial to accurately identify depression in patients with CVD.

POTENTIAL MECHANISMS LINKING DEPRESSION
AND CARDIAC DISEASE

Several mechanisms, both behavioral and physiologic, may
be implicated in the connection between depression and adverse
cardiac outcomes.

Inflammation

The contribution of inflammation to the development of cardiac
disease, and especially to acute cardiac events, is well-documented.
Inflammatory cytokines have been associated with atherosclerotic
plaque formation, progression, and rupture; as such they are major
contributors to the pathogenesis of CAD, unstable angina, and MI.**
Furthermore, inflammation plays a key role in the pathogenesis of
certain types of CHF.**4° Thus, it is not surprising that inflammatory
cytokines (ie, C-reactive protein [CRP] in CAD and interleukin-6 [IL-6]
in CHF) have been independently predictive of cardiovascular mortality
in healthy individuals®>* and in patients with CAD>° and CHF.""

Depression has also been linked to increased levels of cyto-
kines (specifically CRP, IL-1, and IL-6), both in patients with and
without a history of cardiac disease.>>>*>* Two studies provide
evidence that inflammation associated with depression predicts the
development of cardiac disease and CV mortality. In a population
cohort study of 908 patients without known CVD, Kop et al** found
that depression predicted cardiovascular mortality; controlling for
inflammatory markers reduced the association by 12.7%, suggesting
that inflammation modestly contributed to the effects of depression
on CV mortality. Similarly, in a study of 559 women with suspected
cardiac ischemia, Vaccarino et al found that depression predicted
CV events; inflammatory factors (CRP, IL-6) reduced this associa-
tion by 20%, again suggesting modest contributions to the effects of
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depression on cardiac events.>” It, therefore, appears that inflamma-
tion plays at least a minor role in the mediation of depression’s
effects on cardiac outcomes.

Endothelial Dysfunction

Endothelial dysfunction has been linked with the develop-
ment of ischemic CAD in patients with atherosclerosis.’® Although
a normal endothelium typically releases nitric oxide in response to
serotonin, in atherosclerotic arteries it fails to do so; this results in
vasoconstriction in areas of atherosclerosis and may provide a
mechanism for coronary thrombosis.>” Inflammation, which has
been associated with CAD, also impairs endothelial nitric oxide
release and may represent a mechanism explaining the finding of
endothelial dysfunction in cardiac patients.>® In addition to its role
in cardiac ischemia in patients with CAD, endothelial dysfunction
independently predicts mortality in patients with CHF.>%-¢°

Depression has also been associated with impaired endothe-
lial function in healthy patients,®" in those at risk for CVD,* and in
those with established CVD.%* Evidence that treatment of depression
with selective serotonin reuptake inhibitors (SSRIs) improves endo-
thelial function in patients with depression and established CAD
may provide further evidence that endothelial dysfunction is linked
with a portion of depression’s effects on cardiac outcomes.®*

Increased Platelet Activity and Aggregation

Platelet aggregation and activity are also important compo-
nents of cardiac disease, especially myocardial ischemia. Serotonin,
a substance often implicated in the pathogenesis of depression, may
play a key role in the formation of myocardial ischemia through its
binding with 5-hydroxytryptamine receptors on platelets. In athero-
sclerotic arteries, whose endothelial cells are unable to release nitric
oxide in response to serotonin, serotonin leads to platelet aggrega-
tion and to paradoxical vasoconstriction.’®>” The finding that ele-
vated levels of blood serotonin predicts CAD and future ischemic
cardiac events in patients with suspected CAD provides suggestive
evidence of serotonin’s involvement in the development of myocar-
dial ischemia in patients with CAD.®> Furthermore, SSRIs, which
theoretically deplete platelet serotonin stores by inhibiting platelet
uptake of serotonin, have been shown to decrease platelet aggrega-
tion and activity in vitro and in patients with CAD.®*” Taken
together, these findings lend credence to the theory that serotonin,
through its activity on platelet aggregation, is associated with myo-
cardial ischemia and other cardiac events.

Serotonergic and platelet dysfunction also occur in patients
suffering from depression. Depressed patients have abnormalities in
whole blood and platelet serotonin levels,®® increased platelet sero-
tonin receptor concentrations®”’® and abnormally low platelet sero-
tonin transporter levels,”' suggesting that their platelets are both
more sensitive to serotonin and less able to remove it from the
bloodstream. Furthermore, there is evidence—albeit mixed—sug-
gesting that the platelets of depressed patients are hyperac-
tive.®®:7277* This serotonergic and platelet dysfunction could medi-
ate the increased risk for ischemic events in these patients.

Although much less is known about the association between
platelet hyperaggregability and other forms of CVD, activity of
depression through platelet hyperactivity and myocardial ischemia
could contribute to the development of certain types of CHF, AF,
and ventricular arrhythmias. Further research is needed to clarify the
potential relationship between dysfunction of the serotonergic and
coagulation systems in these patients.

Autonomic Nervous System Dysfunction

Abnormalities in the autonomic nervous system may also
contribute to the relationship between depression and cardiac dis-
ease. As the heart is innervated by nerves from both the sympathetic
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and parasympathetic nervous systems, the interplay between these 2
opposing forces helps the heart make changes in response to stres-
sors and other situational factors. Patients with a history of ischemic
heart disease or CHF typically exhibit a pattern of increased sym-
pathetic and decreased parasympathetic activity, which is mani-
fested by decreased heart rate variability (HRV) and decreased
baroreflex sensitivity.”> This pattern of autonomic dysfunction has
been associated with increased mortality in patients with CHF > and
a history of MI”>~’7 and with increased rates of recurrent AF after
cardioversion.®® In animal studies, such a pattern of autonomic
dysfunction was associated with increased rates of ventricular fibril-
lation during recurrent ischemic episodes’® and may represent a
mechanism by which autonomic dysfunction leads to increased
morbidity and mortality in cardiac patients.

Depressed patients (with and without cardiac disease) also
have reduced HRV,”° 8! suggestive of the same imbalance between
sympathetic and parasympathetic nervous systems described previ-
ously. This reduction appears to be linearly associated with depres-
sion severity, with more severe depression resulting in greater
reductions in HRV.”® Furthermore, patients with CAD and depres-
sion have greater decreases in HRV compared with patients with
depression or CAD alone, suggesting that the effects of depression
and CAD on HRV are additive.®' This increased autonomic dys-
function may be one mechanism whereby depression results in
increased mortality in cardiac patients. Unfortunately, one recent
meta-analysis found that antidepressant medications do not cause
HRV to normalize in these patients.”® This suggests that patients in
remission from their depressive symptoms may remain at increased
risk for adverse cardiac outcomes.

In addition to its effects on the heart, autonomic dysfunction
may have an effect on the vasculature, including the coronary
arteries. Depression has been linked to sympathetic nervous system
dysregulation, with depressed patients having elevated levels of
plasma epinephrine and norepinephrine (when compared with con-
trols).®? Increased sympathetic activity, which leads to elevated
circulating catecholamines in the periphery (including the coronary
vasculature), could lead to vasoconstriction, hypertension, platelet
activation, and arrhythmia, all of which could lead to poor cardiac
outcomes. Autonomic dysfunction has also been linked to increased
levels of inflammatory cytokines in depressed patients**-*?; because
inflammatory cytokines are involved in progression of atheroscle-
rosis, it is possible that these 2 mechanisms interact to increase
morbidity and mortality in depressed cardiac patients.

Behavioral Factors

A number of behavioral factors are almost undoubtedly in-
volved in the relationship between depression and cardiac disease.
Depressed patients are less likely to engage in health-promoting
behaviors, including maintenance of a healthy diet,** regular exer-
cise,*%% adherence to medications,**%¢ stress reduction,®* and com-
pletion of cardiac rehabilitation programs,®’-*® following MI. These
patients also have more difficulty in lowering their cholesterol after
MI®® and may be at higher risk for recurrent cardiac events. The
finding that medication nonadherence and lower physical fitness are
associated with an increased risk of CV events in certain populations
also suggests that the behavioral changes associated with depression
may be associated with the progression of CAD and poor cardiac
outcomes, both in patients with and without established CVD.?**!

TREATMENT OF DEPRESSION IN CARDIAC
PATIENTS

Pharmacologic Interventions
Several pharmacologic interventions have been studied in
depressed patients with CVD. Tricyclic antidepressants (TCAs),
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which act by increasing brain levels of serotonin, dopamine, and
norepinephrine in addition to antagonizing histaminic, muscarinic,
and alpha,-adrenergic receptors, are among the oldest antidepressant
agents.”> Although these medications are effective for the treatment
of depression, they are suboptimal in cardiac patients, given their
propensity to cause orthostatic hypotension,”**** conduction distur-
bances,”*?* and arrhythmias.”* In fact, TCAs have been linked with
significantly more frequent adverse cardiac events in patients with
ischemic heart disease as compared with SSRIs.”> Therefore, they
should be avoided if safer alternative treatments are available.

Contrary to TCAs, SSRIs appear to be safe and effective in
patients with both unstable”®~®° and stable CAD.">°% As their name
implies, SSRIs block neuronal reuptake of serotonin, leading to
elevated synaptic levels of the neurotransmitter. Unlike TCAs,
SSRIs have minimal or no affinity for muscarinic, histaminic, and
alpha,-adrenergic receptors®?; this likely accounts for their im-
proved safety profile in patients with CVD.

Most studies of SSRIs in patients with CVD have focused on
patients recruited during or shortly after hospitalization for an acute
coronary event (ie, unstable angina or MI). Initial evidence that
SSRIs might be helpful and safe in cardiac patients came in 1999,
when Shapiro et al®® performed an open-label study evaluating the
safety, tolerability, and efficacy of sertraline in post-MI patients and
learned that sertraline led to improvement in depressive symptoms
without any increased risk of adverse cardiac events. Further sug-
gestion of the potential efficacy of SSRIs in CVD patients came
from a randomized, placebo-controlled trial of fluoxetine, which
found higher 25-week response rates of fluoxetine-treated patients as
compared with placebo-treated patients (48% vs. 26%, P < 0.05).°
These 2 small studies sparked further investigation into the efficacy
of SSRIs in patients with CAD (see Table 1 for a listing of major
studies involving SSRIs).

The first large-scale study of SSRIs in patients with CAD was
the Sertraline Antidepressant Heart Attack Randomized Trial (SAD-
HART) trial, a randomized, double-blind, placebo-controlled trial of
sertraline in post-ACS patients. This study found no significant
differences between sertraline and placebo on left ventricular ejec-
tion fraction, premature ventricular contractions, QTc prolongation,
or major adverse cardiac events.”’ It also noted higher depression
response rates in the sertraline-treated group, especially in those
patients with more severe depressive symptoms and in those with a
history of depressive episodes. These findings suggested that sertra-
line was safe and effective for the treatment of depressive symptoms
in post-ACS patients.

Further evidence for the efficacy of SSRI medications in
depressed CAD patients came from the Canadian Cardiac Random-
ized Evaluation of Antidepressant and Psychotherapy Efficacy
(CREATE) study, a 2 X 2 factorial trial that evaluated the efficacy
of interpersonal therapy (IPT) and citalopram in 284 patients with
stable CAD over 12 weeks.'” In this study, citalopram was found to
be superior to placebo in terms of decreasing depressive symptoms,
increasing functional status, and improving interpersonal relation-
ships. There were no differences between citalopram or placebo on
any cardiac safety measure, suggesting that citalopram was safe and
tolerable for patients with stable CAD."'3

Although the efficacy of SSRIs for improving depressive
symptoms in CAD patients is fairly well established, there is less
data about its ability to improve cardiac outcomes. The SADHART
study did find lower rates of cardiac events in sertraline-treated
patients when compared with placebo, but these findings were not
statistically significant.”” The Enhancing Recovery in Coronary
Heart Disease (ENRICHD) study,”® which evaluated the efficacy of
cognitive behavioral therapy (CBT) in post-MI patients with minor
or major depression, was more promising. Although the primary
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focus of the study was on a psychotherapeutic intervention, patients
were allowed to start on antidepressant treatment in an open fashion
if their depressive symptoms failed to respond after 5 weeks of CBT
treatment or if their depression was severe (Hamilton Rating Scale
for Depression =24) at the study’s outset; in addition, subjects in the
usual care arm may have received antidepressants from their pri-
mary medical providers. At 6 months, patients in either study arm
who were taking antidepressants (most commonly an SSRI) had
significantly lower rates of death and recurrent MI as compared with
those who were taking no antidepressants.’® These findings must be
interpreted with caution, however, as the administration of antide-
pressants in this study was neither randomized nor blinded. Most
other studies have not found significant decreases in recurrent
cardiac events and mortality in SSRI-treated patients but were not
sufficiently powered to do s0.°*°° With respect to population stud-
ies, one epidemiologic study found a significant mortality benefit
associated with SSRIs. In a study of 15,390 Finnish patients with a
history of a suicide attempt, SSRIs significantly decreased the
mortality risk associated with CV and cerebrovascular disease when
compared with no antidepressant use (relative risk, 0.42; 95%
confidence interval, 0.24—0.71; P = 0.001).'° This finding sug-
gests that SSRIs may improve cardiac outcomes in patients with
CVD and highlights the need for further investigation in this area.

There has been less formal study of antidepressant efficacy in
patients with CHF. The SADHART-CHF trial, the only study
designed to answer this question, was a randomized, double-blinded,
placebo-controlled study that found that sertraline along with nurse-
facilitated support did not improve psychiatric or cardiac outcomes
compared with nurse-facilitated support alone.'®! Although another
study evaluating the efficacy of citalopram in CHF patients is
underway,'®? there is not enough evidence to make recommenda-
tions regarding the utility of antidepressant treatment in these
patients at this time.

Fewer data are available about the efficacy and safety of other
antidepressants in the treatment of cardiac patients with depression.
Mirtazapine, a SHT-2 and alpha-2 receptor antagonist, was found (in
a randomized trial of post-MI patients) to provide some benefit for
depressive symptoms without significant CV side effects, but it did
not impact mortality or rates of recurrent cardiac events.'®%'%4
Mirtazapine has been associated with weight gain and hyperlipid-
emia, making it a less-than-ideal medication in those with estab-
lished cardiac disease. Bupropion, a dopamine and norepinephrine
reuptake inhibitor, has been studied for smoking cessation in post-
ACS patients and has been found safe in this population at full
antidepressant doses.'®> However, it has not been studied for de-
pression in these patients and therefore is a second-line treatment as
well. Venlafaxine and duloxetine, both serotonin and norepinephrine
reuptake inhibitors, have not been formally studied for depression in
cardiac patients; given the propensity of venlafaxine to increase
blood pressure, it should not be considered unless SSRIs have failed
to treat a patient’s symptoms.

Psychotherapeutic Interventions

There is also evidence for the efficacy of psychotherapeutic
interventions in depressed cardiac patients. One recent meta-analysis
evaluating the benefits of psychological treatments in this population
revealed significant short-term reductions in mortality, particularly
among men; these reductions in mortality decreased over time.'%®
However, this meta-analysis included numerous studies with differ-
ent modalities of psychotherapy, making it difficult to identify one
particular type of therapy that is helpful in reducing mortality.
Therefore, more recently, researchers have gravitated toward study-
ing more regimented psychotherapeutic interventions. IPT and CBT,
forms of short-term, manualized psychotherapy, often are used in
the treatment of depression. IPT focuses on improving depressive
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symptoms, self-esteem, and interpersonal relationships, whereas
CBT focuses on improving the patient’s ability to recognize how
their thoughts, feelings, and behaviors interact to cause depression
or other symptoms.”*'°7-19% Both treatments are time-limited (typ-
ically lasting for 12-16 sessions) and have been shown to be
effective in the treatment of depression in patients without cardiac
disease.”*'°7-'9% More recently, these forms of psychotherapy have
been studied in cardiac patients as well. In the ENRICHD study,”®
2481 post-MI patients with major or minor depression or low
perceived social support were randomized to either receive usual
care or CBT for a maximum of 6 months. Depressed patients and
those with low perceived social support in the intervention group
experienced modest, statistically significant improvements in de-
pressive symptoms and social support scores during the initial
6-month treatment period. However, these improvements faded over
time. Furthermore, no significant differences between groups were
found in terms of recurrent MI or death.”®

Freedland et al'® also studied the efficacy of CBT in the
treatment of depressed patients with CAD. They recruited 123
patients with major or minor depression who had undergone CABG
surgery within the past year and randomized them to receive CBT,
supportive stress management, or usual care. Patients in the CBT
and supportive stress management groups experienced significantly
higher rates of remission from depressive symptoms at 3 months
compared with the usual care group (71% vs. 57% vs. 33%,
respectively; P = 0.002), but only the patients in the CBT group had
higher rates of remission at 9 months. The CBT intervention also
resulted in greater improvements in anxiety, hopelessness, perceived
stress, and mental HRQoL compared with usual care.'®® These
findings suggest that CBT is an effective treatment for depression in
post-CABG patients.

The CREATE trial evaluated the efficacy of citalopram and
IPT, using clinical management as a control, in patients with
moderate to severe depression and stable CAD.'> While both IPT
and clinical management caused reductions in depressive symptoms,
clinical management appeared to be more effective at doing so than
IPT, particularly in patients with few social supports and poor
function at home.'> These findings call into question not only the
effectiveness of IPT in patients with depression and CVD, but also
suggest that certain aspects of clinical management may be benefi-
cial for depressed patients at risk for recurrent cardiac events.
Further research is needed to determine which aspects of clinical
management (eg, increased number of treatment contacts, support-
ive relationships with treatment team) are helpful for patients.

Further evidence for the efficacy of psychotherapy in cardiac
patients comes from the collaborative care literature (described
later). Collaborative care interventions and other care management
programs, which often contain a psychotherapy component (eg,
problem-solving therapy, behavioral activation, motivational inter-
viewing) as part of their treatments, have led to improvements in
depressive symptoms, anxiety, mental-HRQoL, and functional

status.'?9%-119~112 Many patients receiving collaborative care do not
receive medications; therefore, it can be inferred that the psycho-
therapy components of the interventions are responsible for some of
the beneficial effects seen in patients receiving these treatments.

CLINICAL MODELS FOR THE MANAGEMENT OF
DEPRESSION IN CARDIAC PATIENTS

Identification of Depression in Cardiac Patients

Despite the existence of effective and safe treatments for
depression in cardiac patients, it still remains under-recognized and
under-treated in this population.''*'' In one study of post-MI
patients, less than 15% of depressed patients were accurately iden-
tified as such by their treatment teams, and only 11% received
treatment with antidepressants.''® Given the increased morbidity
and mortality associated with depression, it is important that these
patients be more consistently identified.

Routine screening of cardiac patients for depression is one
possible way to improve detection of depression in this patient
population. The American Heart Association recommends such
screening using the 2- and 9-item Patient Health Questionnaires
(PHQ-2 and PHQ-9, respectively),''>~"'7 2 brief screening tools for
depression. Both screening tools focus on the frequency that patients
suffer from specific depressive symptoms, with the PHQ-2 focusing on
depressed mood and anhedonia and the PHQ-9 focusing on the 9
criteria of MDD (Tables 2 and 3). The PHQ-9 has been found to be both
sensitive and specific for diagnosing MDD, and it has been used
successfully on inpatient cardiac units with good acceptance by staff
and patients.''® Both screening tools are time-efficient and could be
integrated into standard inpatient and outpatient evaluations.

At the present time, there has been minimal study from
randomized controlled trials (RCTs) to ascertain whether depression
screening followed by referral to treatment affects cardiovascular or
psychiatric outcomes.* Critics of universal screening have, there-
fore, suggested that the recommendations of the American Heart
Association be reconsidered.*''® Specific concerns have included
potential misdiagnosis of patients with screening tools if patients
with positive screens do not undergo confirmatory psychiatric inter-
views, unnecessary stigma for patients who may be misdiagnosed,
and lack of evidence regarding the cost-effectiveness of screening
programs.''?

Although there is no evidence that systematic depression
screening in cardiac patients alone is beneficial, there is evidence for
efficacy when screening is paired with a collaborative care program
to treat depression.''®~''? Therefore, some proponents of universal
screening suggest that screening could be performed when a collab-
orative care treatment program is available for patients who might
screen positive.'?° Such a policy would ensure that those patients
would undergo a more thorough evaluation for depression and
would have resources available for treatment.

TABLE 2. Patient Health Questionnaire 2 (PHQ-2)""7*
Not At Several More Than Nearly
All Days Half the Days Every Day
Over the past 2 wk, how often have you
Lost interest or had little pleasure in doing things 0 1 2 3
Felt down, depressed, or hopeless 0 1 2 3

Total score = sum of 2 items.

PHQ-2 score =3 is suggestive of elevated symptoms of depression.
*The PHQ-2 was developed by Dr. Robert L. Dr. Spitzer, Dr. Janet B.W. Williams, Dr. Kurt Kroenke, and colleagues, with an

educational grant from Pfizer Inc.
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TABLE 3. Patient Health Questionnaire 9 (PHQ-9)''¢*

Not At Several
All Days

More Than Half
the Days

Nearly
Every Day

Over the past 2 wk, how often have you been bothered
by the following?

Little interest or pleasure in doing things

Feeling down, depressed, or hopeless

Trouble falling or staying asleep, or sleeping too much

Feeling tired or having little energy

Poor appetite or overeating

Feeling bad about yourself—or that you are a failure
or have let yourself or your family down

Trouble concentrating on things, such as reading the
newspaper or watching television

Moving or speaking so slowly that other people could
have noticed. Or the opposite—being so fidgety or
restless that you have been moving around a lot
more than usual

Thoughts that you would be better off dead, or of
hurting yourself in some way.

(=R e = =)
—_ = = s s
NSER SIS ENSE SR )
W W W W W W

If you checked off any problems, how difficult have these problems made it for you to do your work, take care of
things at home, or get along with other people?

Not difficult at all Somewhat difficult

Very difficult Extremely difficult

Total score = sum of 9 items.

*The PHQ-9 was developed by Drs. Robert L. Spitzer, Janet B.W. Williams, Kurt Kroenke, and colleagues, with an educational grant

from Pfizer Inc.

Care Management Programs

Collaborative care and related care management programs are
one way to improve the identification and treatment of depression in
patients with cardiac disease. Although each program is unique,
most collaborative care programs usually involve a nurse or social
work case manager who interacts with the patient, a consulting
psychiatrist, and primary medical care provider to coordinate the
patient’s treatment among several providers. Collaborative care
programs that focus on depression treatment have been effective in
a variety of patient populations, including primary care patients,'?’
the elderly,'** and those with chronic medical problems, such as
diabetes mellitus,'?* arthritis,'?* or cancer.'** Furthermore, studies
generally find that collaborative care interventions do not signifi-
cantly increase costs compared with usual care.'?125:126

The use of collaborative care programs for the treatment of
depression in cardiac patients has also been studied. (Table 4). In a
RCT of collaborative care treatments in post-CABG patients, Roll-
man and coworkers''" created a telephone-based, collaborative care
depression treatment that resulted in greater improvements in mental
HRQoL, physical function, mood symptoms, and rates of depression
response at 8 months.'"!

Huffman et al''? performed a similar telephone-based, RCT
in patients admitted to inpatient units after an acute cardiac event
(defined as unstable angina, MI, CHF exacerbation, or arrhythmia).
Depressed patients randomized to the collaborative care group were
contacted by a social work care manager, who discussed the pa-
tient’s symptoms as well as treatment options including pharmaco-
therapy or a referral for psychotherapy. This intervention was
associated with improvement of depressive symptoms, less anxiety,
better mental HRQoL, fewer cognitive symptoms of depression, and
higher rates of depression response, at 6 and 12 weeks. At 6 months,
the intervention also resulted in reduction in the number and inten-
sity of cardiac symptoms and greater self-reported adherence to
specific health behaviors.''?

© 2011 Lippincott Williams & Wilkins
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Finally, Davidson et al''® performed an RCT of another care

management model in post-ACS patients. Patients randomized to
collaborative care could choose to start pharmacotherapy, in which
case they were seen by study psychiatrists every 1 to 2 weeks until
on a stable dosage of a medication, or problem-solving therapy in
which case they were followed by another mental health clinician on
a weekly basis. The collaborative care intervention led to greater
reductions in depressive symptoms (change in Beck Depression
Inventory score: —5.7 in collaborative care, —1.9 in usual care, P =
0.005) and fewer major adverse cardiac events at 9 months (4% in
collaborative care, 13% in usual care, P < 0.05).''°

These studies illustrate the usefulness of collaborative care
interventions and suggest the need for future studies to evaluate their
efficacy in patients with other cardiac problems, such as CHF.
Although cost-effectiveness analyses of these studies are not yet
available, collaborative care programs in depressed patients with
chronic medical illnesses (eg, diabetes mellitus) tend to be as
cost-effective as usual care, with the increased costs associated with
the intervention being offset by decreases in general medical costs
over 2 to 5 years.'?*!25:126 This topic will, however, need further
study. Studies should also evaluate other models for collaborative
care, such as stepped-care models; one such study already is under-
way.'?” Finally, studies with longer follow-up periods should be
performed to determine whether the effects of collaborative care last
well beyond the intervention period.

CONCLUSIONS AND TREATMENT
RECOMMENDATIONS
MDD and depressive symptoms are highly prevalent in pa-
tients with a range of CVD diagnoses and have been associated with
poor psychiatric, functional, and cardiac outcomes, including a
greater than 2-fold increase in mortality in certain populations.
Given the potential health consequences of untreated depression,
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accurate identification of depression and referral for treatment is
advised. Screening tools such as the PHQ-2 and PHQ-9, which are
easy to use and time-efficient, have been effective at identifying
those patients with elevated depressive symptoms or MDD and—
when possible—should be used in both inpatient and outpatient
settings when there is adequate next-step evaluation and treatment
available. This could include the availability of a consulting psychi-
atrist to consult with or follow the patient, or a more comprehensive
care management type program.

In patients who are diagnosed with MDD, both antidepres-
sants and psychotherapeutic interventions are effective at alleviating
depressive symptoms. Standard doses of SSRIs are safe and effec-
tive in patients with cardiac disease and may be considered first-line
if pharmacologic treatment is appropriate. Psychotherapeutic inter-
ventions, especially those that are supportive and work to improve
adherence to rehabilitation programs, cardiac treatments, and psy-
chiatric medications may also be helpful. As coordinated care
programs appear to be effective at delivering these interventions,
such a model should be adopted in cardiology practices and inpatient
cardiology units when possible. If such a model does not exist,
relationships with psychiatrists, therapists, and primary care physi-
cians should be cultivated to create a treatment model that resembles
collaborative care as much as possible.

Further research on all issues related to understanding and
treating depression in cardiac patients is needed. More thorough
knowledge of the mechanisms mediating the link between depres-
sion and cardiac disease could help to develop treatments targeting
the underlying pathophysiology that leads to worse cardiac out-
comes. Evaluation of the efficacy of antidepressant medications in
patients with CHF and arrhythmias would be useful to ensure their
safety and efficacy in those populations. Furthermore, study of other
antidepressants (eg, duloxetine, and bupropion) would be helpful to
ensure their safety in those patients who might not tolerate SSRIs.
Larger studies of SSRIs with enough power to evaluate their effect
on cardiac outcomes and mortality and can assess the ability of those
medications to impact cardiac outcomes would allow us to under-
stand their full utility. Finally, further studies of collaborative care
programs that include measures of cost effectiveness and are inte-
grated into existing disease management programs (such as CHF
management programs) may lead to the development of appropriate
screening and treatment programs to improve outcomes while re-
ducing healthcare costs.

REFERENCES

1. Carney RM, Freedland KE. Depression in patients with coronary heart
disease. Am J Med. 2008;121(11 suppl 2):S20-S27.

2. Lesperance F, Frasure-Smith N, Juneau M, et al. Depression and 1-year
prognosis in unstable angina. Arch Intern Med. 2000;160:1354—-1360.

3. Schleifer SJ, Macari-Hinson MM, Coyle DA, et al. The nature and course of
depression following myocardial infarction. Arch Intern Med. 1989;149:
1785-1789.

4. Thombs BD, de Jonge P, Coyne JC, et al. Depression screening and patient
outcomes in cardiovascular care: a systematic review. JAMA. 2008;300:
2161-2171.

5. Thombs BD, Bass EB, Ford DE, et al. Prevalence of depression in survivors
of acute myocardial infarction. J Gen Intern Med. 2006;21:30—38.

6. American Psychiatric Association. Task Force on DSM-IV. Diagnostic and
Statistical Manual of Mental Disorders: DSM-1V-TR. 4th ed. Washington,
DC: American Psychiatric Association; 2000.

7. Kessler RC, Berglund P, Demler O, et al. The epidemiology of major
depressive disorder: results from the National Comorbidity Survey Repli-
cation (NCS-R). JAMA. 2003;289:3095-3105.

8. Hedayati SS, Bosworth HB, Kuchibhatla M, et al. The predictive value of
self-report scales compared with physician diagnosis of depression in
hemodialysis patients. Kidney Int. 2006;69:1662—1668.

9. Snyderman D, Wynn D. Depression in cancer patients. Prim Care. 2009;
36:703-719.

140 | www.cardiologyinreview.com

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

10. Anderson RJ, Freedland KE, Clouse RE, et al. The prevalence of comorbid
depression in adults with diabetes: a meta-analysis. Diabetes Care. 2001;
24:1069-1078.

11. Rutledge T, Reis VA, Linke SE, et al. Depression in heart failure a
meta-analytic review of prevalence, intervention effects, and associations
with clinical outcomes. J Am Coll Cardiol. 2006;48:1527—-1537.

12. Sears SF Jr, Conti JB. Quality of life and psychological functioning of ICD
patients. Heart. 2002;87:488—493.

13. Suzuki T, Shiga T, Kuwahara K, et al. Prevalence and persistence of
depression in patients with implantable cardioverter defibrillator: A 2-year
Longitudinal Study. Pacing Clin Electrophysiol. 2010;33:1445-1461.

14. Glassman AH, Bigger JT, Gaffney M, et al. Onset of major depression
associated with acute coronary syndromes: relationship of onset, major
depressive disorder history, and episode severity to sertraline benefit. Arch
Gen Psychiatry. 2006;63:283-288.

15. Lesperance F, Frasure-Smith N, Koszycki D, et al. Effects of citalopram and
interpersonal psychotherapy on depression in patients with coronary artery
disease: the Canadian Cardiac Randomized Evaluation of Antidepressant
and Psychotherapy Efficacy (CREATE) trial. JAMA. 2007;297:367-379.

16. Deleted in proof.

17. Hance M, Carney RM, Freedland KE, et al. Depression in patients with
coronary heart disease. A 12-month follow-up. Gen Hosp Psychiatry.
1996;18:61-65.

18. Martens EJ, Smith OR, Winter J, et al. Cardiac history, prior depression and
personality predict course of depressive symptoms after myocardial infarc-
tion. Psychol Med. 2008;38:257-264.

19. Kaptein KI, de Jonge P, van den Brink RH, et al. Course of depressive
symptoms after myocardial infarction and cardiac prognosis: a latent class
analysis. Psychosom Med. 2006;68:662—668.

20. Pizzi C, Manzoli L, Mancini S, et al. Autonomic nervous system, inflam-
mation and preclinical carotid atherosclerosis in depressed subjects with
coronary risk factors. Atherosclerosis. 2010;212:292-298.

21. Ford DE, Mead LA, Chang PP, et al. Depression is a risk factor for coronary
artery disease in men: the precursors study. Arch Intern Med. 1998;158:
1422-1426.

22. Wulsin LR, Singal BM. Do depressive symptoms increase the risk for the
onset of coronary disease? A systematic quantitative review. Psychosom
Med. 2003;65:201-210.

23. Carney RM, Rich MW, Freedland KE, et al. Major depressive disorder
predicts cardiac events in patients with coronary artery disease. Psychosom
Med. 1988;50:627—633.

24. Kop W1J, Stein PK, Tracy RP, et al. Autonomic nervous system dysfunction
and inflammation contribute to the increased cardiovascular mortality risk
associated with depression. Psychosom Med. 2010;72:626—635.

25. Morone NE, Weiner DK, Belnap BH, et al. The impact of pain and
depression on recovery after coronary artery bypass grafting. Psychosom
Med. 2010;72:620—625.

26. Burg MM, Benedetto MC, Rosenberg R, et al. Presurgical depression
predicts medical morbidity 6 months after coronary artery bypass graft
surgery. Psychosom Med. 2003;65:111-118.

27. Goyal TM, Idler EL, Krause TJ, et al. Quality of life following cardiac
surgery: impact of the severity and course of depressive symptoms. Psycho-
som Med. 2005;67:759-765.

28. Wellenius GA, Mukamal KJ, Kulshreshtha A, et al. Depressive symptoms
and the risk of atherosclerotic progression among patients with coronary
artery bypass grafts. Circulation. 2008;117:2313-2319.

29. Burg MM, Benedetto MC, Soufer R. Depressive symptoms and mortality
two years after coronary artery bypass graft surgery (CABG) in men.
Psychosom Med. 2003;65:508-510.

30. Blumenthal JA, Lett HS, Babyak MA, et al. Depression as a risk factor for
mortality after coronary artery bypass surgery. Lancet. 2003;362:604—609.

31. van Melle JP, de Jonge P, Spijkerman TA, et al. Prognostic association of
depression following myocardial infarction with mortality and cardiovascu-
lar events: a meta-analysis. Psychosom Med. 2004;66:814—822.

32. Frasure-Smith N, Lesperance F, Talajic M. Depression and 18-month
prognosis after myocardial infarction. Circulation. 1995;91:999-1005.

33. Whang W, Kubzansky LD, Kawachi I, et al. Depression and risk of sudden
cardiac death and coronary heart disease in women: results from the Nurses’
Health Study. J Am Coll Cardiol. 2009;53:950-958.

34. Frasure-Smith N, Lesperance F, Talajic M. Depression following myocar-
dial infarction. Impact on 6-month survival. JAMA. 1993;270:1819-1825.

35. Barth J, Schumacher M, Herrmann-Lingen C. Depression as a risk factor for

© 2011 Lippincott Williams & Wilkins


http://www.cardiologyinreview.com

Cardiology in Review e Volume 19, Number 3, May/June 2011

Depression and Cardiac Disease

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

mortality in patients with coronary heart disease: a meta-analysis. Psycho-
som Med. 2004;66:802—813.

Carney RM, Freedland KE, Rich MW, et al. Ventricular tachycardia and
psychiatric depression in patients with coronary artery disease. Am J Med.
1993;95:23-28.

Kostis JB, Byington R, Friedman LM, et al. Prognostic significance of
ventricular ectopic activity in survivors of acute myocardial infarction. J 4m
Coll Cardiol. 1987;10:231-242.

Lange HW, Herrmann-Lingen C. Depressive symptoms predict recurrence
of atrial fibrillation after cardioversion. J Psychosom Res. 2007;63:509-513.

Frasure-Smith N, Lesperance F, Habra M, et al. Elevated depression symp-
toms predict long-term cardiovascular mortality in patients with atrial
fibrillation and heart failure. Circulation. 2009;120:134—140.

de Jonge P, Honig A, van Melle JP, et al. Nonresponse to treatment for
depression following myocardial infarction: association with subsequent
cardiac events. Am J Psychiatry. 2007;164:1371-1378.

Carney RM, Blumenthal JA, Freedland KE, et al. Depression and late
mortality after myocardial infarction in the Enhancing Recovery in Coronary
Heart Disease (ENRICHD) study. Psychosom Med. 2004;66:466—474.

Roest AM, Martens EJ, Denollet J, et al. Prognostic association of anxiety
post myocardial infarction with mortality and new cardiac events: a meta-
analysis. Psychosom Med. 2010;72:563-569.

Howland RH, Wilson MG, Kornstein SG, et al. Factors predicting reduced
antidepressant response: experience with the SNRI duloxetine in patients
with major depression. Ann Clin Psychiatry. 2008;20:209-218.

Rush AJ, Wisniewski SR, Warden D, et al. Selecting among second-step
antidepressant medication monotherapies: predictive value of clinical, de-
mographic, or first-step treatment features. Arch Gen Psychiatry. 2008;65:
870—880.

Davidson KW, Burg MM, Kronish IM, et al. Association of anhedonia with
recurrent major adverse cardiac events and mortality 1 year after acute
coronary syndrome. Arch Gen Psychiatry. 2010;67:480—488.

Moyer CF, Sajuthi D, Tulli H, et al. Synthesis of IL-1 alpha and IL-1 beta
by arterial cells in atherosclerosis. Am J Pathol. 1991;138:951-960.

Ross R. Atherosclerosis—an inflammatory disease. N Engl J Med. 1999;340:
115-126.

Hasper D, Hummel M, Kleber FX, et al. Systemic inflammation in patients
with heart failure. Eur Heart J. 1998;19:761-765.

Kania G, Blyszczuk P, Eriksson U. Mechanisms of cardiac fibrosis in
inflammatory heart disease. Trends Cardiovasc Med. 2009;19:247-252.

Heeschen C, Hamm CW, Bruemmer J, et al. Predictive value of C-reactive
protein and troponin T in patients with unstable angina: a comparative
analysis. CAPTURE Investigators. Chimeric ¢7E3 antiplatelet therapy in
unstable angina refractory to standard treatment trial. J Am Coll Cardiol.
2000;35:1535-1542.

Kell R, Haunstetter A, Dengler TJ, et al. Do cytokines enable risk stratifi-
cation to be improved in NYHA functional class III patients? Comparison
with other potential predictors of prognosis. Eur Heart J. 2002;23:70-78.

Howren MB, Lamkin DM, Suls J. Associations of depression with C-reac-
tive protein, IL-1, and IL-6: a meta-analysis. Psychosom Med. 2009;71:171—
186.

Miller AH, Maletic V, Raison CL. Inflammation and its discontents: the role
of cytokines in the pathophysiology of major depression. Biol Psychiatry.
2009;65:732-741.

Kop WIJ, Kuhl EA, Barasch E, et al. Association between depressive
symptoms and fibrosis markers: the Cardiovascular Health Study. Brain
Behav Immun. 2010;24:229-235.

Vaccarino V, Johnson BD, Sheps DS, et al. Depression, inflammation, and
incident cardiovascular disease in women with suspected coronary ischemia:
the National Heart, Lung, and Blood Institute-sponsored WISE study. J Am
Coll Cardiol. 2007;50:2044-2050.

Skop BP, Brown TM. Potential vascular and bleeding complications of
treatment with selective serotonin reuptake inhibitors. Psychosomatics.
1996;37:12-16.

Miyata K, Shimokawa H, Higo T, et al. Sarpogrelate, a selective 5-HT2A
serotonergic receptor antagonist, inhibits serotonin-induced coronary artery
spasm in a porcine model. J Cardiovasc Pharmacol. 2000;35:294-301.
Verma S, Wang CH, Li SH, et al. A self-fulfilling prophecy: C-reactive
protein attenuates nitric oxide production and inhibits angiogenesis. Circu-
lation. 2002;106:913-919.

Fischer D, Rossa S, Landmesser U, et al. Endothelial dysfunction in patients
with chronic heart failure is independently associated with increased inci-

© 2011 Lippincott Williams & Wilkins

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

dence of hospitalization, cardiac transplantation, or death. Eur Heart J.
2005;26:65-69.

Katz SD, Hryniewicz K, Hriljac I, et al. Vascular endothelial dysfunction
and mortality risk in patients with chronic heart failure. Circulation. 2005;
111:310-314.

Cooper DC, Milic MS, Tafur JR, et al. Adverse impact of mood on
flow-mediated dilation. Psychosom Med. 2010;72:122-127.

Pizzi C, Manzoli L, Mancini S, et al. Analysis of potential predictors of
depression among coronary heart disease risk factors including heart rate
variability, markers of inflammation, and endothelial function. Eur Heart J.
2008;29:1110—-1117.

Sherwood A, Hinderliter AL, Watkins LL, et al. Impaired endothelial
function in coronary heart disease patients with depressive symptomatology.
J Am Coll Cardiol. 2005;46:656—659.

Pizzi C, Mancini S, Angeloni L, et al. Effects of selective serotonin reuptake
inhibitor therapy on endothelial function and inflammatory markers in
patients with coronary heart disease. Clin Pharmacol Ther. 2009;86:527—
532.

Vikenes K, Farstad M, Nordrehaug JE. Serotonin is associated with coronary
artery disease and cardiac events. Circulation. 1999;100:483—489.

Serebruany VL, Suckow RF, Cooper TB, et al. Relationship between release
of platelet/endothelial biomarkers and plasma levels of sertraline and N-
desmethylsertraline in acute coronary syndrome patients receiving SSRI
treatment for depression. Am J Psychiatry. 2005;162:1165-1170.

Serebruany VL, Gurbel PA, O’Connor CM. Platelet inhibition by sertraline
and N-desmethylsertraline: a possible missing link between depression,
coronary events, and mortality benefits of selective serotonin reuptake
inhibitors. Pharmacol Res. 2001;43:453—462.

Schins A, Hamulyak K, Scharpe S, et al. Whole blood serotonin and platelet
activation in depressed post-myocardial infarction patients. Life Sci. 2004;
76:637-650.

Arora RC, Meltzer HY. Increased serotonin2 (5-HT2) receptor binding as
measured by 3H-lysergic acid diethylamide (3H-LSD) in the blood platelets
of depressed patients. Life Sci. 1989;44:725-734.

Hrdina PD, Bakish D, Ravindran A, et al. Platelet serotonergic indices in
major depression: up-regulation of 5-HT2A receptors unchanged by antide-
pressant treatment. Psychiatry Res. 1997;66:73—85.

Nemeroff CB, Knight DL, Franks J, et al. Further studies on platelet
serotonin transporter binding in depression. Am J Psychiatry. 1994;151:
1623-1625.

Kuijpers PM, Hamulyak K, Strik JJ, et al. Beta-thromboglobulin and platelet
factor 4 levels in post-myocardial infarction patients with major depression.
Psychiatry Res. 2002;109:207-210.

Serebruany VL, Glassman AH, Malinin Al, et al. Enhanced platelet/endo-
thelial activation in depressed patients with acute coronary syndromes:
evidence from recent clinical trials. Blood Coagul Fibrinolysis. 2003;14:
563-567.

Gehi A, Musselman D, Otte C, et al. Depression and platelet activation in
outpatients with stable coronary heart disease: findings from the Heart and
Soul Study. Psychiatry Res. 2010;175:200-204.

Frenneaux MP. Autonomic changes in patients with heart failure and in
post-myocardial infarction patients. Heart. 2004;90:1248—1255.

La Rovere MT, Pinna GD, Hohnloser SH, et al. Baroreflex sensitivity and
heart rate variability in the identification of patients at risk for life-threat-
ening arrhythmias: implications for clinical trials. Circulation. 2001;103:
2072-2077.

Buccelletti E, Gilardi E, Scaini E, et al. Heart rate variability and myocardial
infarction: systematic literature review and metanalysis. Eur Rev Med
Pharmacol Sci. 2009;13:299-307.

Schwartz PJ, Vanoli E, Stramba-Badiale M, et al. Autonomic mechanisms
and sudden death. New insights from analysis of baroreceptor reflexes in
conscious dogs with and without a myocardial infarction. Circulation.
1988;78:969-979.

Kemp AH, Quintana DS, Gray MA, et al. Impact of depression and
antidepressant treatment on heart rate variability: a review and meta-
analysis. Biol Psychiatry. 2010;7:1067-1074.

Glassman AH, Bigger JT, Gaffney M, et al. Heart rate variability in acute
coronary syndrome patients with major depression: influence of sertraline
and mood improvement. Arch Gen Psychiatry. 2007;64:1025-1031.

Dao TK, Youssef NA, Gopaldas RR, et al. Autonomic cardiovascular
dysregulation as a potential mechanism underlying depression and coronary
artery bypass grafting surgery outcomes. J Cardiothorac Surg. 2010;5:36.

Gold PW, Wong ML, Goldstein DS, et al. Cardiac implications of increased

www.cardiologyinreview.com | 141


http://www.cardiologyinreview.com

Celano and Huffman

Cardiology in Review * Volume 19, Number 3, May/June 2011

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

arterial entry and reversible 24-h central and peripheral norepinephrine
levels in melancholia. Proc Natl Acad Sci USA. 2005;102:8303—8308.

Frasure-Smith N, Lesperance F, Irwin MR, et al. The relationships among
heart rate variability, inflammatory markers and depression in coronary heart
disease patients. Brain Behav Immun. 2009;23:1140-1147.

Ziegelstein RC, Fauerbach JA, Stevens SS, et al. Patients with depression are
less likely to follow recommendations to reduce cardiac risk during recovery
from a myocardial infarction. Arch Intern Med. 2000;160:1818—-1823.

Whooley MA, de Jonge P, Vittinghoff E, et al. Depressive symptoms, health
behaviors, and risk of cardiovascular events in patients with coronary heart
disease. JAMA. 2008;300:2379-2388.

May HT, Sheng X, Catinella AP, et al. Antilipidemic adherence post-
coronary artery disease diagnosis among those with and without an ICD-9
diagnosis of depression. J Psychosom Res. 2010;69:169—-174.

Casey E, Hughes JW, Waechter D, et al. Depression predicts failure to
complete phase-II cardiac rehabilitation. J Behav Med. 2008;31:421-431.

McGrady A, McGinnis R, Badenhop D, et al. Effects of depression and
anxiety on adherence to cardiac rehabilitation. J Cardiopulm Rehabil Prev.
2009;29:358-364.

Huffman JC, Smith FA, Fricchione GL, et al. Depression and failure of
cholesterol lowering after acute myocardial infarction. Prim Care Compan-
ion J Clin Psychiatry. 2010;12:PCC 08m00766.

Gehi AK, Ali S, Na B, et al. Self-reported medication adherence and
cardiovascular events in patients with stable coronary heart disease: the heart
and soul study. Arch Intern Med. 2007;167:1798-1803.

Wessel TR, Arant CB, Olson MB, et al. Relationship of physical fitness vs
body mass index with coronary artery disease and cardiovascular events in
women. JAMA. 2004;292:1179-1187.

Stern TA, Massachusetts General Hospital. Massachusetts General Hospital
Comprehensive Clinical Psychiatry. 1st ed. Philadelphia, PA: Mosby/
Elsevier; 2008.

Kantor SJ, Glassman AH, Bigger JT Jr, et al. The cardiac effects of
therapeutic plasma concentrations of imipramine. Am J Psychiatry. 1978;
135:534-538.

Glassman AH, Roose SP. Risks of antidepressants in the elderly: tricyclic antide-
pressants and arrhythmia-revising risks. Gerontology. 1994;40(suppl 1):15-20.

Roose SP, Laghrissi-Thode F, Kennedy JS, et al. Comparison of paroxetine
and nortriptyline in depressed patients with ischemic heart disease. JAMA.
1998;279:287-291.

Berkman LF, Blumenthal J, Burg M, et al. Effects of treating depression and
low perceived social support on clinical events after myocardial infarction:
the Enhancing Recovery in Coronary Heart Disease Patients (ENRICHD)
Randomized Trial. JAMA. 2003;289:3106-3116.

Glassman AH, O’Connor CM, Califf RM, et al. Sertraline treatment of
major depression in patients with acute MI or unstable angina. JAMA.
2002;288:701-709.

Shapiro PA, Lesperance F, Frasure-Smith N, et al. An open-label prelimi-
nary trial of sertraline for treatment of major depression after acute myo-
cardial infarction (the SADHAT Trial). Sertraline Anti-Depressant Heart
Attack Trial. Am Heart J. 1999;37:1100-1106.

Strik JJ, Honig A, Lousberg R, et al. Efficacy and safety of fluoxetine in the
treatment of patients with major depression after first myocardial infarction:
findings from a double-blind, placebo-controlled trial. Psychosom Med.
2000;62:783-789.

Tiihonen J, Lonnqvist J, Wahlbeck K, et al. Antidepressants and the risk of
suicide, attempted suicide, and overall mortality in a nationwide cohort.
Arch Gen Psychiatry. 2006;63:1358—-1367.

O’Connor CM, Jiang W, Kuchibhatla M, et al. Safety and efficacy of
sertraline for depression in patients with heart failure: results of the SAD-
HART-CHF (Sertraline Against Depression and Heart Disease in Chronic
Heart Failure) trial. J Am Coll Cardiol. 2010;56:692—699.

Angermann CE, Gelbrich G, Stork S, et al. Rationale and design of a
randomised, controlled, multicenter trial investigating the effects of selective
serotonin re-uptake inhibition on morbidity, mortality and mood in de-
pressed heart failure patients (MOOD-HF). Eur J Heart Fail. 2007;9:1212—
1222.

Honig A, Kuyper AM, Schene AH, et al. Treatment of post-myocardial
infarction depressive disorder: a randomized, placebo-controlled trial with
mirtazapine. Psychosom Med. 2007;69:606—613.

van Melle JP, de Jonge P, Honig A, et al. Effects of antidepressant treatment
following myocardial infarction. Br J Psychiatry. 2007;190:460—-466.

142 | www.cardiologyinreview.com

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

105.

106.

107.

108.

109.

Rigotti NA, Thorndike AN, Regan S, et al. Bupropion for smokers hospi-
talized with acute cardiovascular disease. Am J Med. 2006;119:1080—1087.
Linden W, Phillips MJ, Leclerc J. Psychological treatment of cardiac
patients: a meta-analysis. Eur Heart J. 2007;28:2972-2984.

Leichsenring F, Hiller W, Weissberg M, et al. Cognitive-behavioral therapy
and psychodynamic psychotherapy: techniques, efficacy, and indications.
Am J Psychother. 2006;60:233-259.

Elkin I, Shea MT, Watkins JT, et al. National Institute of Mental Health
Treatment of Depression Collaborative Research Program. General effec-
tiveness of treatments. Arch Gen Psychiatry. 1989;46:971-982.

Freedland KE, Skala JA, Carney RM, et al. Treatment of depression after
coronary artery bypass surgery: a randomized controlled trial. Arch Gen
Psychiatry. 2009;66:387-396.

109a.Huffman JC, Mastromauro CA, Sowden GA, et al. A collaborative care

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

depression management program for cardiac inpatients: depression charac-
teristics and in-hospital outcomes. Psychosomatics. In press.

Davidson KW, Rieckmann N, Clemow L, et al. Enhanced depression care
for patients with acute coronary syndrome and persistent depressive symp-
toms: coronary psychosocial evaluation studies randomized controlled trial.
Arch Intern Med. 2010;170:600—608.

Rollman BL, Belnap BH, LeMenager MS, et al. Telephone-delivered col-
laborative care for treating post-CABG depression: a randomized controlled
trial. JAMA. 2009;302:2095-2103.

Huffman JC, Mastromauro CA, Sowden G, et al. Impact of a depression care
management program for hospitalized cardiac patients. Circ Cardiovasc
Qual Outcomes. 2011;in press.

Huffman JC, Smith FA, Blais MA, et al. Recognition and treatment of
depression and anxiety in patients with acute myocardial infarction.
Am J Cardiol. 2006;98:319-324.

Ziegelstein RC, Kim SY, Kao D, et al. Can doctors and nurses recognize
depression in patients hospitalized with an acute myocardial infarction in the
absence of formal screening? Psychosom Med. 2005;67:393-397.

Lichtman JH, Bigger JT Jr, Blumenthal JA, et al. Depression and coronary
heart disease: recommendations for screening, referral, and treatment: a
science advisory from the American Heart Association Prevention Commit-
tee of the Council on Cardiovascular Nursing, Council on Clinical Cardiol-
ogy, Council on Epidemiology and Prevention, and Interdisciplinary Coun-
cil on Quality of Care and Outcomes Research: endorsed by the American
Psychiatric Association. Circulation. 2008;118:1768—-1775.

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief
depression severity measure. J Gen Intern Med. 2001;16:606—613.

Kroenke K, Spitzer RL, Williams JB. The patient health questionnaire-2:
validity of a two-item depression screener. Med Care. 2003;41:1284—1292.

Sowden G, Mastromauro CA, Januzzi JL, et al. Detection of depression in
cardiac inpatients: feasibility and results of systematic screening. Am
Heart J. 2010;159:780-787.

Ziegelstein RC, Thombs BD, Coyne JC, et al. Routine screening for
depression in patients with coronary heart disease never mind. J Am Coll
Cardiol. 2009;54:886—890.

Whooley MA. To screen or not to screen? Depression in patients with
cardiovascular disease. J Am Coll Cardiol. 2009;54:891-893.

Katon W, Von Korff M, Lin E, et al. Stepped collaborative care for primary
care patients with persistent symptoms of depression: a randomized trial.
Arch Gen Psychiatry. 1999;56:1109—1115.

Chang-Quan H, Bi-Rong D, Zhen-Chan L, et al. Collaborative care inter-
ventions for depression in the elderly: a systematic review of randomized
controlled trials. J Investig Med. 2009;57:446—455.

Katon WJ, Von Korff M, Lin EH, et al. The Pathways Study: a randomized
trial of collaborative care in patients with diabetes and depression. Arch Gen
Psychiatry. 2004;61:1042—-1049.

Ell K, Xie B, Quon B, et al. Randomized controlled trial of collaborative
care management of depression among low-income patients with cancer.
J Clin Oncol. 2008;26:4488—-4496.

Simon GE, Katon WJ, Lin EH, et al. Cost-effectiveness of systematic
depression treatment among people with diabetes mellitus. Arch Gen Psy-
chiatry. 2007;64:65-72.

Katon WJ, Russo JE, Von Korff M, et al. Long-term effects on medical costs
of improving depression outcomes in patients with depression and diabetes.
Diabetes Care. 2008;31:1155-1159.

Katon W, Lin EH, Von Korff M, et al. Integrating depression and chronic
disease care among patients with diabetes and/or coronary heart disease: the
design of the TEAMcare study. Contemp Clin Trials. 2010;31:312-322.

© 2011 Lippincott Williams & Wilkins


http://www.cardiologyinreview.com

