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Depression and heart failure: an intricate relationship
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Heart failure (HF) is a worldwide prevalent disease. An estimated 5.7 million Americans are affected by heart failure [1], and there
are at least 15 million patients with heart failure among the 51 countries represented by the European Society of Cardiology (ESC) [2].
Furthermore, HF is a major cause of death and disability [3].
Depression is common in HF, with a prevalence range of 1151% [4], and it is one of the main contributors to poor outcome in
HF patients [5,6]. Depression has been independently associated
with poor quality of life, functional limitations, and an increased
risk of morbidity and mortality in the HF population [7-9].
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In patients with heart failure (HF), depression is common and
associated with adverse outcomes such as reduced adherence to
treatment, poor quality of life, increased hospitalizations and elevated mortality. Despite these adverse impacts, depression remain
underdiagnosed in HF patients. We performed a target review of the
literature to identify the association between HF and depression, to
examine the mechanisms that link these two conditions and to identify instruments for an accurate diagnosis and treatment of depression in HF patients. Depression is associated with the development
and progression of HF, including increased rates of mortality, mediated by behavioral and pathophysiological mechanisms. The over-

lap of symptoms between depression and HF often makes the diagnosis of depression difficult and late. Currently, specific guidelines
for depression screening in HF patients are lacking, partly because
evidences showing that depression screening improves cardiac outcomes are insufficient. European guidelines suggest the early use of
instruments such as the Beck Depression Inventory (BDI) and the
Geriatric Depression Scale (GDS), both characterized by accuracy
and administration simplicity. There is limited evidence of pharmacological treatment and psychotherapy efficacy in patients with HF.
However, cognitive-behavioral therapy has been shown to improve
outcomes HF patients, and selective serotonin reuptake inhibitors
appear safe in this cohort.
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Depression and HF

The relationship between depression and HF is complex being
due to both behavioral and pathophysiological factors as shown in
Figure 1. Symptoms of depression such as fatigue, lack of motivation and social isolation affect patients’ adherence to HF treatment. Furthermore, depression and HF have several pathophysiological mechanisms in common, such as chronic inflammation,
oxidative stress, and dysregulation of the hypothalamic-pituitaryadrenal axis [10]. Furthermore, this association is bidirectional.
HF, especially in NYHA III-IV classes, often causes poor quality
of life due to troublesome physical symptoms (e.g. dyspnea,
fatigue, and sleeping disorders), unplanned hospitalizations and
poor functional status. Finally, studies have observed the role of
the hippocampus in mediating several neuropsychological functions, as well as in the pathogenesis of depression and cognitive
impairment. Hippocampus, being a brain highly vascular structure, is vulnerable to the hypoxic injury caused by the acute exacerbations of heart failure [11]. Therefore, a significant proportion
of HF patients are expected to develop depression during the disease course. Additionally, a significant number of those with
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depression are at greater risk of worse HF outcomes (Figure 2).

Several studies have shown the outcome of different treatment
options for depression, e.g. pharmacotherapy, psychotherapy
(including cognitive behavioral therapy) and exercise training, in
HF patients. However, prospective randomized controlled trials are
still lacking.

Antidepressants
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Several drugs can be used to treat depression in HF patients;
the choice of the pharmacological class should take into account
both comorbidities and potential drug-drug (DDIs) and drug-disease interactions. First-generation antidepressants, including
monoamine oxidase inhibitors (MAOIs) and tricyclic antidepressants (TCAs), have been associated with a significant risk of
potentially harmful pharmacodynamic DDIs causing hypertensive
crisis and serotonin syndrome when prescribed with MAOIs [19].
Furthermore, patients prescribed with TCAs [20] are at increased
risk of QT interval prolongation and arrhythmias, such as “torsades
de pointes”.
Second-generation antidepressants are less likely to cause
pharmacodynamic DDIs, given a more selective mechanism of
action and receptor profile. Clinically significant pharmacokinetic
DDIs include an enhanced anticoagulant effect and an increased
risk of bleeding when fluoxetine or fluvoxamine (both potent
inhibitors of cytochrome P2C9) are combined with warfarin [21].
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The overlap of symptoms (e.g. fatigue, anorexia, weight
changes, sleep loss) between depression and HF [12] often makes
depression diagnosis difficult and late. Currently, specific guidelines for depression screening in HF patients are lacking, also
because there is insufficient evidence showing that depression
screening improves cardiac outcomes [13]. The American Heart
Association (AHA) has issued a recommendation for depression
screening in patients with coronary heart disease (CHD), the most
common cause of HF [14]. They recommend to routinely screen
for depression patients with CHD in various settings (i.e., hospitals, clinics, and cardiac rehabilitations centers), using different
tools (Patient Health Questionnaire 2 and 9 [15], PHQ-2 [16], and
PHQ-9). On the other hand, European guidelines for HF suggest
the early use of questionnaires such as the Beck Depression Index
(BDI) [17] and the Geriatric Depression Scale (GDS) [18]. During
the last Seminary of the Italian Geriatric Cardiology Society
(SICGe), held in Rome in June 2018, after a panel discussion, the
faculty agreed that the 15-items GDS could be the first choice for
elderly with HF, considering its accuracy and administration simplicity. Furthermore, the GDS does not provide for questions related to the patient’s physical state but only specifically to the mood.
Elderly clinical conditions could influence the results of other
scales that include questions on somatic symptoms related to
depression.

Treatment of depression in HF
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Importance of screening for depression
in HF patients

Salient points regarding screening for depression in HF
patients have been summarized in Table 1.

Figure 1. Intricate pathophysiological relationship between depression and HF.
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tee for improved overall outcome. The proportion whose composite cardiovascular score worsened, improved, or was unchanged
was 29.9%, 40.6%, and 29.5% in the sertraline group and 31.1%,
43.8%, and 25.1% in the placebo group (p=0.78) [25]. On the other
hand, results from the MOOD-HF (The Morbidity, Mortality and
Mood in Depression Heart Failure patients) study showed that 18
months of treatment with escitalopram (n=185) versus placebo
(n=187) failed to significantly reduce the hospitalization and allcause mortality in patients with HF and reduced ejection fraction
(LVEF <45%). The endpoint occurred equally in 116 patients
(63%) in the escitalopram group and in 119 patients (64%) in the
placebo group (p=0.92) [26]. A recent review showed that antidepressants are not associated with increased mortality rate, as
reported by previous papers. However, evidences of antidepressants’ effects on depression symptoms’ and cardiac outcomes’ is
still lacking [27].
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Severe bradycardia and heart block have been reported when
metoprolol and propranolol (both substrates of cytochrome P2D6)
were prescribed in combination with fluoxetine [22].
Based on the safety data, a SSRI should be used as the first-line
therapy [23], but the efficacy of antidepressant therapy on the outcomes of patients with HF is controversial. The SADHART-CHF
(Sertraline Against Depression and Heart Disease in Chronic Heart
Failure) trial selected 469 patients with HF and major depression,
who were administered sertraline or placebo for 12 weeks. HF
patients who achieved remission of depressive symptoms fared
better on the assessment of physical function and quality of life as
well. Depression remission was in fact significantly associated
with higher improvements in Kansas City Cardiomyopathy
Questionnaire subscale scores (p<0.001) and in the 6-minute walk
test performances (p=0.03) [24]. Paradoxically, treating depression
with antidepressants versus placebo does not seem to be a guaran-

Figure 2. Heart failure leading to depression.

Table 1. Screening for depression in heart failure.
•
•
•
•
•
•

Early detection of depression is warranted
Diagnosis of depression is challenging because of symptoms’ overlap
Several tools are available for depression screening (PHQ-2 and PHQ-9, BDI, GDS)
AHA recommends screening for depression in CHD patients
ESC suggests screening for depression in HF patients with BDI or GDS questionnaires
Specific guidelines for depression screening in HF patients are lacking

HF, heart failure; PHQ, patient health questionnaire; BDI, Beck depression index; GDS, geriatric depression scale; AHA, American Heart Association; CHD, coronary heart disease; ESC, European Society of
Cardiology.
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Table 2. Effects of treatment interventions on depression in heart failure.
Antidepressants in HF
• Treating depression with antidepressant may not always improve HF outcomes
• SSRIs are the safest antidepressants in HF
• Several potential drug-drug interactions between antidepressants and HF medications are known
• MOOD-HF and SADAHRT-CHF trials showed controversial results
Cognitive behavioral therapy
• Improvement was observed in physical function, quality of life and cardiac event-free survival
Exercise therapy
• Aerobic mode was found beneficial for depression in HF patients
• Favorable effects on hypercortisolism, inflammation, endothelial dysfunction, hypercoagulability
HF, heart failure; MOOD-HF, The Morbidity, Mortality and Mood in Depression Heart Failure patients; SADAHRT-CHF, Sertraline Against Depression and Heart Disease in Chronic Heart Failure.
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Few studies have evaluated the role of cognitive behavioral
therapy (CBT) for depression treatment in HF [29,30] showing
some improvement in physical function, quality of life and 3month cardiac event-free survival. Its effect on HF symptoms is
controversial as not all studies reported improvement in this measure [31]. In an interesting meta-analysis by Jeyanantham et al.
including 6 papers, CBT appears to be more effective than usual
care at improving quality of life in heart failure patients. Anyhow,
the effect was not sustained 3 months later. There were no observable differences between CBT and usual care for hospitalizations
or mortality [32].
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Psychotherapy

their focus on negative thoughts and the emotional burden of having HF. Exercise training has been shown to reduce depressive
symptoms in patients with HF and reduced ejection fraction, but
further prospective studies are needed to prove the effectiveness of
this therapeutic approach across different subgroups of patients.

al

Studies about the efficacy of vortioxetine to reduce symptoms
and improve outcomes in depressed patients with HF are still lacking, but safety data show a cardiovascular safety profile similar to
placebo. In a recent study, Vortioxetine had no effect to heart rate
and blood pressure and showed no relevant effects on ECG parameters, including the QTc interval [28].

Exercise
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Compared with guideline-based usual care, exercise training
resulted in a modest reduction in depressive symptoms in patients
with HF [33]. It increases the release of neurotransmitters (serotonin,
dopamine, and norepinephrine) which improve depressive symptoms. The presence of depression has been linked to hypercortisolism, sympathetic over-activity, inflammation, endothelial dysfunction, and hypercoagulability, all of which worsen symptoms of
HF. Exercise has been found to have a favorable effect on all these
factors, and it also improves survival in patients with HF [34].
Salient points regarding treatment of depression in HF patients
have been summarized in Table 2.

Conclusions

Heart failure is one of the major worldwide chronic health
problems, affecting survival and quality of life in a large number
of individuals. Depression has been found to be highly prevalent in
this population, and it further worsens patients’ prognosis. Early
detection using screening tools is critical, suggesting the need of
guidelines for depression screening in HF patients. Despite different therapeutic options have been proposed so far, prospective
studies are needed to evaluate the best pharmacological approach
for patients with co-occurring depression and HF. Similarly, CBT
may be specifically designed for HF patients with depression given
[page 12]
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